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PHARMACEUTI CAL POADER CARTRI DGE W TH | NTEGRATED METERI NG DEVI CE AND

| NHALER FOR POADERED MEDI CAMENTS Field of the invention The
i nvention relates to a pharmaceutical powder - cartridge for powder

I nhal ers for holding a depot of medi canment for a | arge nunber of doses
of phar maceut i waPm®70powder, having an integrated neteriPEF/ERINIEE

whi ch conprises at |least one netering cavity for holding a

predet ermi ned quantit L

powder ed nedi ca s SR 1% GmW?'E.'ailogarnent can mge ré@gef‘ved
by a .patient by neans of an air 10 stream Such pharmaceuti cal

powder cartri dgesgianis ggre used in particular for treating
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application is the, treatment o suf erers .such cases
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of a reservoir cont i ner which entl arranged in th |nhal,er

the costs of such™ ﬁ%a‘[“'r"rétat"f?@nltbe ﬁcf):g‘f | Br Flﬁn"r We@fﬁf’

are 10 stream.

Such pharmaceutical powder cartridges and inhalers
are used in particular for treating chronic disorders of
the respiratory tracts. A typical field of application is
the treatment of asthma sufferers. In such cases, a

15 quantity of powdered medicament which is sufficient for a
plurality of doses is packed into one pharmaceutical powder
cartridge. The pharmaceutical powder cartridge is inserted
into an inhaler which provides an air stream with
medicament distributed in it for inhalation by the patient.

20 When the inhaler is used correctly, the desired guantity of
medicament thus passes into the bronchi and lungs of the
patient. As a result of using a pharmaceutical powder
cartridge instead of a reservoir container which is
permanently arranged in the inhaler, the costs of such a

25 treatment, in particular of a long-term treatment, are
reduced gince the inhaler can be used repeatedly.

Prior art
WO-93/03782 discloses an inhaler for metering a
30 preferably powdered inhalation preparation and for
providing an -inhalation stream. The described inhaler

- . comprises a blocking device which preirents the medicament
being metered if a sufficiently large air stream is not
- . sucked in by the patient. The described inhaler comprises a

35 replaceable pharmaceutical powder cartridge for holding a
depot of medicament for [lacunal integrated metering
device. This metering device comprises a plunger which



reduced since the inhaler can be used repeatedly. Prior art
WO 93/ 03782 di scloses an inhaler for nmetering a 30 preferably powdered

i nhal ati on preparation and for provi ding an inhal ation stream The
described inhaler- conprises a blocking device which prevents the

medi canment beln nmetered if a sufficiently large air stream.is not
sucked in py t B %Bnt. The described inhal er conprises a fg'qgmabl e
phar maceut i cal povvder cartridge for holdinga depot of medi canent for
[l acuna] integrated nmetering device. This netering device conprises a
pl unger which WO 97/ 00703

PCT/ EP96/ 02396 extends ¢t ough a reservoir ’28space ngtbﬁdgmgntacal
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result of the air stream patie ep armaceu
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patient. In additpfn,am dobalaniorndedice.f ds the deshdkerof Sthe a3hSOstream
proposed. produced by the patient, the pharmaceutical powder is
10 distributed in the air stream and breathed in by the
patient. In addition, a counting device for the inhaler is
also_ proposed.
However, the described . pharmaceutical powder
cartridge has the disadvantage that the plunger with the
15 metering cavity is moved through the supply of medicament.
Therefore, as a result of the abrasive effect of the
pPharmaceutical powder there is the «risk of the
pharmaceutical powder cartridge becoming unsealed in the
region of the bushing of the plunger and the pharmaceutical
20 powder thus passing through in an uncontrolled fashion, or
of the plunger -becoming difficult to move and thus of
reliable metering by the patient being impeded. In
addition, owing to the bushings of the plunger and the
necessary seals, the pharmaceutical powder cartridge is of
25 relatively complicated design and is correspondingly
expensive to manufacture. Purthermore, the described
inhaler has the considerable disadvantage that the sucking
in of an air stream by the patient and the activation of '
the metering plunger have to be coordinated. If the
30 metering plunger is activated too early or too late in
relation to the sucking in of the air stream, no
pharmaceutical powder, or too little pharmaceutical powder,
passes into the air stream and thus to the patient. In
particular older patients or patients who are in a state of
35 panic, as frequently occurs during asthma attacks, are
frequently unable to cope with the necessary coordination.

a



However, the described pharmaceutical powder cartridge has the

di sadvantage that the plunger with the 15 netering cavity is noved through
t he supply of nedi canment. Therefore, as a result of the abrasive effect
of the pharmaceutical powder there is the risk of t he

phar maceuti cal powder cartridge becomnming unsealed in the regi on of the
bushi ng of t hé"@PYP&} and t he pharnmaceutical 20 powder th

through in an uncontrolled fashion, or 30f the plunger . becomn ng
difficult to nove and thus of reliable netering by the patient being

I npeded. In addition, owing to the bushings of the plunger.and the
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adj acent to the desPidyment can only be used as a disposable device. As a
15 result, the costs for a corresponding therapeutic treatment
are substantially increased.
DE-42 11 475 Al discloses an :.nhaler which contains
a replaceable medicament magazine which contains a
plurality of medicament doses in individual chambers. The
20 individual chambers of the medicament magazine are emptied
successively. The described inhaler also comprises a
dispersing device in which the pharmaceutical powder is
comminuted and distributed in the inhalation air stream in
a cyclone chamber by means of kinetic energy. In addition,
25 the air stream which is charged with the pharmaceutical
powder is surrounded by an air stream which is free of
pharmaceutical powder. The intention is to prevent the
pharmaceutical powder being deposited in the mouth or
throat region. Although the inhaler described is intended
30 for repeated use, owing to its complicated design it is
relatively expensive The disposable medicament magazine is
also relatively expensive since it comprises a large number
of individual parts and is difficult to £ill because of the
large number of medicament reservoir chambers.



pushi ng the shaft out of the nedicanment container. Filling of the recess

I's provided by a sweeper elenment secured to the container, which wll be
noved around the shaft together with the medi canment container. The shaft 10
is preferably arranged in the inhaler body and the nedi canment contai ner

may be replaced by opening the inhaler and pulling of the container from
the shaft. TheWa%7o of a nmedical substance into the cont aPRFEPSARNe
effected through one of the shaft apertureg of the medi canent contai ner.

To al |l ow proper operation of the inhaler described, the nmedi canent |evel 15
i n the nedi canent cont ai ner i s below the |ocation of the shaft. One

enbodi nent of t heSwlumay - eneIomri ses a contact to operate a
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be repl aced nor tHPARF G |PEqa f£illing pospbign) @BVQSan emptying position
PCT/ EP96/ 02396 approx1mately transversely whth xrespect to the flow

15 direction of the pharmaceutical powder. The object is also
achieved by an inhaler of the type mentioned at the
beginning which comprises a receptacle for such a
pharmaceutical powder cartridge and an inhaler with an
optical display device for displaying the direct discharge

20 of a medicament dose.

The pharmaceutical powder cartridge according to
the invention can be manufactured particularly simply and
economically so that it permits particularly cost-effective
packaging of a depot of medicament and at the same time can

25 be disposed of in a hygienically particularly advantageous
way after a single use. After the pharmaceutical powder
cartridge has been replaced, the inhaler according to -the
invention can be used again repeatedly and is also
particularly easy and safe to operate even for elderly

30 patients.

For '+ a particularly good Thandling of the
pharmaceutical powder cartridge before insertion into an
inhaler it is advantageous if the metering slide can also
be moved into a transportation position, in particular if

35 the metering slide is fixed in the transportation position
by spring-elastic means. If the medicament cartridge
according to the invention is to be removed from an inhaler



Summary of the invention The invention is therefore based on
t he object of provi di ng a pharnmaceuti cal powder cartridge and an
i nhal er with which the costs for the therapeutic use of a 5 nedi'canent
are reduced. In addition, sinple and reliable operation is to bé nmade
possi bl e even ' for patients with poor coordination and such patients who
are under ext reQ®7/00703 st r ess. This object is acHCHERIER3¥r di ng
to the invention 10 by nmeans of a pharmaceutical powder cartridge of the
type -mentioned at the beginning in which the integrated netering
device conprises a netering slide which can be noved at | east out of a
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integrated metering device of a pharmaceutical powder

cartridge according to the invention, moving it at least a
'filling position into an emptying position, and a securing
device for preventing the metering slide from returning
20 into the filling position before the medicament dose is
removed from the inhaler, is particularly well protected
against incorrect operation, in particular if the inhaler
also comprises a safety device which largely prevents the

formation of an air stream for the removal of the
25 mnedicament if the metering slide has not yet completely
reached the emptying position. In particular for patients
for whom the use of the medicament contained in a
pharmaceutical powder cartridge according to the invention
is of wvital importance, it is particularly reassuring if an
30 inhaler according to the invention comprises a vwvisual
display device for displaying that a medicament dose has
been discharged, in particular if the inhaler comprises a
device for reading, from outside the inhaler, the display
device of a pharmaceutical powder cartridge according to
35 the invention which has been inserted into the inhaler. It
is particularly user-friendly here if the visual display
devices and the device for reading the display device of a
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5 although it is not yet conpletely enptied, it is expedient | f

t he nedi canent cartridge has on its underside a view ng wi ndow vi a

whi ch the position of the netering slide can be checked. In particul ar
for patients for whom a nedi canent 5 which is packed into the

phar maceut i cal WRMB&3cartridge is of vital inportance, FETERIENEJi ent
i f the pharnaceuti cal powder cartridge according to. the

i nvention S di stingui shed by a display device for the quantity of

pharmaceuti cal doses which have been renoved or which 10 remain in the
phar naceut i cal pdRRFNAGHIticade Pawderdieartyridge whidhc chdsr beks cneszited of

nedi canment doses isitetHwimbader are dXrENRA Oh WARCInhiPdWiih RRid0a way

integrated into t gl f the h maceuti c

cartri dge. dat %ry 3 eaﬁg%%gggo%" ﬁg t%lﬂ‘fg PhvERTh ] %%W\%e"t
conprises a deV|d%h?%wthﬁnﬁﬁkﬂzpﬁﬁth% hﬂ&Qﬁlﬁhg dmhgdenfin Hes podittieyr afed
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invention, nmoving it at | I g Qs into
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returning 20 i ntiveREion Prﬁgcbwqd ém Bheoferther mubcdaimmt dose is
renmoved fromthe inhaler, is particularly well protected agai nst

i ncorrect operatigQns . d T f ,h |n al er al so conprises a
safety devi ce whiTh Targel ormation of an air stream
for the refBval of tﬁ'@ezﬁt%%réﬁﬁlgﬂ arondingr tagthe | wemdonorfyet

conpl etely the pharmaceutical powder cartridge with metering device
integrated therein, and of the powder inbhaler which"
contains the means for activating the metering device, and
the specific dispersing device, is described in greater
15 detail with reference to the figures.

Fig. 1 shows the pharmaceutical powder cartridge in a
vertical section.
Fig. 2 1is a vertical section through the powder cartridge

20 along line N-O in Fig. 1.

Fig. 3 is a section along the line G-H in Fig. 1 and shows
a cross section through the pharmaceutical powder
cartridge viewed from above.

Pig. 3a is a section along line E-F in Fig. 2 and shows a

25 cross section through the powder cartridge in its
lower region above the metering device.

FPig. 4 shows a section along the line J-K in Fig. 1.

Fig. 5 is a cross section through the 1id of the
pharmaceutical powder cartridge.

30 Fig. b6a to d show sectional views of the metering slide,
longitudinal sections and c¢ross sections viewed
from above, from below and from the side.

Fig. 7 is a horizontal 1longitudinal section through the
powder inhaler, viewed from above, without a

35 pharmaceutical powder cartridge inserted.



reached the enptying position. In particular for patients for whomthe
use of the nedicanent contained in a phar maceuti cal powder cartridge
' to the invention is of vital inportance, it is particularly
ng if an 30 inhaler according to the invention conprises a visual
device for displaying that a nedi canent dose has been

ged, irW@&YAME| ar if the inhaler conprises a de ECTEPPE)2396
from outside the inhaler, the display device of a

phar aceut i cal powder cartridge according to 35 the invention which has
beenfinserted into the inhaler. It I's particularly user-friendly here
if the visual dispicay8 isdevieeetiomdaldny dduwecs-A oin riSadi 7g ankde idi showy
device of a V0.9 6k83403ection of the %owder inhaler, viewed from

PCT/ EP96/ 02396 . : har maceuti cal powder
cartridge which has been PRs&FPBLr Withopt,a,pow eﬁh&?‘ﬁFPha%e AMEEE5E88 on the
i nhal er in such &Figy 9 ist katsecitdpnaadonschined BB iph&igi. elfdanfl ttssbowsf a

pati ent wen the sai ¢npatddis NgddiSidnheod N Ehokles t $nRQBEL | 001 8heqa D

use fer inhaling. uriher_exped] ent and_advapt ggequs features
of the - invention aref&PH ﬁgﬂ %’Ff”i"ﬁe lg‘ug*‘?\e‘?eafuﬁ’éf’gi ﬁgt%e %"usBP?ef
description of tHdigi A0 Ags a0 vertical Iongitudimalir slecdongrtiammghdi tiget o

Td he invention of t he ppRARFBEAHA1 &R withRle! aCBbinice Ot MirlikigeP i aEbPEea
evice but with a schematically represented metering slide
10 of the metering device integrated into the powder

cartridge, in the metering position.

Fig. 11 is a vertical Ilongitudinal section through the
powder inhaler, in which figure the metering slide
is located in the center position, showing details

15 of the locking of the metering lever with elements
of the valve flap. .

Figs. 12a and b show the 'metering button from the side and
from above.

Figs. 13a to c¢ show views of the metering lever from both

20 sides.
Figs. l4a to ¢ show the valve flap with its locking
' elements in various views, (c) = section.

Fig. 15 shows a longitudinal section through the metering
device with the powder duct.
25 Fig. 16 shows a cross section through the metering device
with a view of the front wall of the chamber from
the chamber interiox.

s on odiments _

30 The powder inhaler which is configured for
continuous use is designed in such a way that the
insertable cartridge can be inserted without difficulty in
a specific position by the user after a 1id has been
removed from the powder inhaler. Furthermore, the powder

35 inhaler according to the invention has a dispersing device
for the pharmaceutical powder, which dispersing device is
easily accessible and can be cleaned easily by removing a



i ntegrated therein, and of the powder inhaler which contai ns the neans

for activating the netering device, and t he specific dispersing device,
is described in greater 15 detail with reference to the figures.

Fig. 1 shows the pharmaceutical powder cartri-dge in a vertiga
section. Fig. 2 is a vertical section through the powder cartridge gﬂ\
along |ine N-OVOA7R78 1 Fig. 3is a section along the F?ﬁ@“@ﬂﬁgﬁn \
Fig. 1 and shows a cross sectign through the pharnaceutica
powder cartridge viewed from above. Fig. 3a is a section
along line E-F in Fi 2 and shows a 25 cross section through the

powder cartri dge™4 piece arranged ompfhe fxopitosidbovand s meinaeictgddeia ce.
Fig. 4 shows a sectpowdenl Gagttbe theemdtdring Be@icd of thdigharmaceudifsPSS

section through j.d et armaceutical powder cartridge.
30 Fig. 6ato dbgﬁg&#sg%%fon e\ﬁﬁSﬁénth?ﬁg t&r ﬁﬁsﬁ?QHe,

| ongi t udi nal sections antP®rpharsacentiraly pewder cartridge dccomwdingyeto
from bel ow an8 f the tineeatilen, whidh gcan’ b6 thdt@itedOnhtb hANGhLHIEPA! has

sestion throudh it cronpese xendSE B! s | S, RELERAEy, Bt 115
97/ 00703 which can be inserted intoptheyopgpmn =ims, for a plurality
7 of pharmaceutical powder dJdoses, the side wall of said
reservoir space tapering in the lower region of the
16 cartridge in a funnel shape to an outlet opening, it being
possible to connect the outlet opening to a metering cavity
of the metering device and the integrated metering device
having a cartridge base and a metering slide duct wﬁich is
arranged between the cartridge base and the lower end of
15 the reservoir space and whose ends are preferably aligned
approximately with the outer circumference of the
cartridge, a metering slide which can move forward and
backward horizontally, with a metering cavity constructed
in the proximity of its end, being arrahged in the metering
20 slide duct, there being in the cartridge base a discharge
opening which is 1laterally offset with respect to the
outlet opening of the reservoir space and which is aligned
with a purging air opening in the upper wall of the
metering slide duct, and the purging air opening forming

25 the end of a purging air duct which is arranged outside the
side wall of the cartridge.

The pharmaceutical cartridge can have a medicament-
specific bulge in the cross section. The cross section of’
the functional carrier region is of corresponding

30 construction in order to receive the cartridge.

Preferably, the pharmaceutical powder cartridge has
an integrated display device for medicament doses which
have been removed. The said display device can be
integrated into the upper edge. In such a case, the powder

35 inhaler also contains the means necessary for activating
the display device.



Fig. 8 is a section along line AAAin Fig. 7 and it shows a

cross section of the powder inhaler, viewed from the front,

wi t hout a powder cartridge inserted. Fig. 9 is a section along |ine BB
inFig. 7 andit shows 5 the cross section of the powder inhaler,
vi ewed fromthe front, in the rear part of the housing.

Fig. 10 is a v@iQa970em3 | ongi t udi nal section t hrough the PCT/EPSSOBB\ler

i nhal er without a powder cartridge inserteg but with a
schematically represented netering slide 10 of the metering device
integrated into the powder cartridge, in the metering position.

Fig. 11 is a vertical |oRfget /disnlayscdeviee tof oG}}ﬁ tpharmaceutical pgwWdger
i nhal er, in whi chedit@tiaget hasnat web-Ehapetidépper outer edge Swhirficodxiallijpe
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di spersing devi cemay also be used. Such a ring is easy to manufacture by
15 means of injection molding.

In the shoulder which connects the outer edge to
the side wall of the cartridge, there is an offset recess
which extends into the annular gap, for the engagement of a
toothed wheel in order to permit horizontal rotation of the

20 film strip in the annular gap about the longitudinal axis
of the cartridge. The €£ilm strip or plastic ring is
provided with marks which indicate the number of medicament
doses removed from the metering device of the cartridge and
thus make it possible to indicate promptly an imminent end

25 of the supply of pharmaceutical powder. For the practical
use of the powder inhaler, it is sufficient if the imminent
end of the supply of pharmaceutical powder is promptly
indicated to the user automatically by a suitable marking
on the film strip or plastic ring. This can be achieved for

30 example by means of a colored marking which increases in
size or by numbers or bar marks at diﬁferent intervals. It
is sufficient if the £ilm or the ring is moved on by =a
specific distance whenever a plurality of removals have
occurred.

35 So that the display device can also be read at the
pharmaceutical powder cartridge inserted into a powder
inhaler, the powder inhaler according to the invention



easily accessi ble and can be cl eaned easily by renoving a WO

97/ 00703 PCT/ EP96/ 02396 ,

8 nout hpi ece arranged on the front side, and is connected via a
powder duct to the netering device of the pharmaceutical powder
cartridge within the inhaler housing. The pharnmaceuti cal powder
cartridge accoW@i9M@0®® 5 the invention, which can be insertBE/EMSG2M6

i nhal er, "has an el ongated reservoir spggre, which can be closed by a lid
whi ch can be inserted into the upper edge, for a plurality of
pharmaceutical powder doses, the side wall of said reservoi r space

tapering in the IRFRGeTekivorbas emcopeningrini ddve i Hid fwhicd obeming oian
out | et openi ng, |au;t_1ﬁ1em with RBeSbbesidd GOHRRCLutBe eddd &if A iiNGerRed

Govice vt ngsE iy it THCELIY ERRT8: e plagel oS s IiRle e
arranged bet ween ¥heheyann gapcbatere i lafiker &he eartsidgenhds £4ddedir

space and whoSe afith apRapnsdartdival adowdiee] and afipe OxbwdéE! Yarttidige t B8

outer circunferengs c1 sedt%g a ﬁﬁtridge a nmetering slide which can
nove forward and war Fﬁ%rlzon'alléE with a netering cavity

construct ed in the prTWﬁiEPyeof thes sethePHESRr refg§edis n nuefemabdyi ng
e owerrmrie Pibiotict ittt F-at vl b
feservoir space anﬁvé‘l% ‘Qntdhtﬁﬁ B.gﬁ nbh8 & gonnec@c% gfar%%% Wh8s outeér
diameter corresponds to the inner diameter of the wupper
edge so that after the imsertion the 1lid is held by a snug
Eit of the edge of the cartridge. The outer edge of the 1lid
which extends outward from the connector element extends
over the upper edge and the annular gap into a shoulder on
15 the inside of the outer edge and is arranged countersunk
within the outer edge of the cartridge. As a result,
unauthorized opening of the powder cartridge without
destroying or damaging the 1lid is made considerably more
difficult so that the medicament manufacturer can comply
20 with his guarantee obligations when bringing the powder
cartridge onto the market.

The metering device is integrated into the lower
region of the pharmaceutical powder cartridge and the
metering slide duct preferably has a U-shaped cross section

25 and is open at one longitudinal side. The legs of the U,
which form the side walls of the duct, have recesses which
permit operating means to engage on the metering slide
arranged in the metering slide duct in order to displace
the metering slide horizontally. The upper duct wall of the

30 metering slide duct between the legs of the metering slide
extends from the outside of the funnel of the powder
cartridge. The correspondingly constructed meter slide has
a U-shaped cross section and recesses on the outside of the
legs for activation means to engage through the recesses in

35 the side walls of the metering slide duct. In order to
protect the metering slide against falling out of the
metering slide duct after the cartridge has been installed,



with a purging air opening in the upper wall of the metering slide
duct, and the purging air opening formng 25 the end of a purging air duct

whi ch is arranged outside the side wall of the cartridge.

The pharnmaceutical cartridge can have a nedi canent - specific bulge in
t he cross section. The cross section of the functional carrier
region is of wou®saspondi ng 30 construction in order to PEVEMSHEpG e
cartridge. Preferably, the phajymaceutical powder .cartridge has
an integrated display device for nedi canent doses which have been
renoved. The said display device can be integrated into the upper edge.

In such a case, tthke puetieri®d siidal brsaleto thenteridhsfadiagneaway nEows sthe

for activating petd¥aind SEhd¥rFEW Cﬁrotrud:.ng ele\{\&ﬁ7/m¥p3a downwardly
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device of the phalisaiid Ehom bk engaging in aagec?ﬁﬁesémﬁgﬁng hﬁﬂié{a ﬁbb%l?
out er edge whi ch extends lip the Igngbrdinalhdirgghioredfethbe cartuigioer bdg% at

a distance ands  and Sidid Sﬁh&vtmé thridteUaL A amﬁén@qgﬁkgo Wiah abst

the 5+« outside of th t.he catrldg an the
outer edge, an an%lgjrr%gé’ hp‘f e(?pé‘ﬁ aﬁnt RE%%op-° seciug‘"ef g:llhr?e&‘eﬁgﬁ?%
the insertion of sheakeri dganspdrtaniathe the nm@rudl@ageelemmte 9% the
viewi ng W ndow Whighesiles1ide can ROSAE ke the &%eschelaesat k@?w@_\f Pokidm
strip which is 10 |gn’se ég.&gl tﬁ)e tnpe earriggl gilgeapducq: RLOY lh%eupvp\neg_ Watnﬂks and
10 the metering slide duct, to engage in. As a result of the
fact that the metering slide can move with means which
engage from the outside, the locking connection between the
lug and keyway can be designed in such a way that a
relatively small force is sufficient to release the lock
15 Dbecause engagement in the recesses of the metering slide
during the transportation and storage of the powder
cartridge is not to be expected under normal circumstances.
The cartridge 1lid, the metering slide and the
pharmaceutical cartridge with the integrated metering
20 device without the metering slide can be manufactured as
separate parts from medically acceptable thermoplastic.
Particularly suitable thermoplastics are those which can be
shaped by means of injection molding, for exémple
polyet:hylenes, polypropylenes, polycarbonate, polyurethane,
25 polyvacrylate, polystyrene, acrylonitrile butadiene styrene
copolymers. However, it may also be advantageous to use
different plastics for individual parts, for example the
cartridge and metering slide.
The construction, according to the invention, of
30 the integrated metering unit with a metering slide which
can move forward and backward has proven operationally
reliable for the number of usual medicament doses of a
powder supply which may constitute 200-300 doses, in
exceptional cases even up to 500 doses, within a cartridge.
35 A cartridge base which is relatively thin construction and
which is connected to the upper lid of the metering powder
duct and to the underside of the cartridge at a plurality



whose | ower edge is constructed as a row of teeth. Instead of a

filmstrip, a plastic ring which has mar ks and whose | ower edge is
constructed as a row of teeth may al so be used. Such a ring is easy to
manuf acture by 15 nmeans of injection nolding. I n the shoul der
whi ch connects the outer edge to the side wall of the cartridge, there
is an of fset r MAHO3  \\hjch extends into the annul ar gap, 396
engagenent of a t oot hed wheel in orderi2zo permt horizontal rotation of
the 20 filmstrip in the annul ar gap about the |ongitudinal axis of the

cartridge. The filmstrip ar plastic¢ ri.ng i rovided, wth marks which
i ndi cate the num%g%? 2 1ETo [ot-Yht:10) el to 58%&5%%%?%5:"?90 1R Mater @yvgias
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PCT/ EP96/ 02396 . inlet openings and has on the front side a mouthpiece for
inhaling, which can be removed from the housing. There is -
an opening which can be closed by a 1id and has the purpose
of inserting a pharmaceutical powder cartridge with the
15 metering device integrated therein, and a metering button
on the upper side of the housing. Arranged within the
housing and the mouthpiece are: '

(1) a functional carrier with horizontal and a plurality
20 of vertical elements for receiving means which act on
a pharmaceutical powder cartridge after its insertion
into the powder inhaler and its metering device and
(2) a horizontal receiving surface of the functional
carrier for the insertable pharmaceutical powder
25 cartridge, the receiving surface having a passage
opening which is aligned with the discharge opening of
the metering device which is integrated into the
pharmaceutical powder cartridge;
(3) a dispersing device arranged in the hollow cylindrical
30 or truncated cone-shaped mouthpiece, for dispersing
powdered medicamen: doses in the air stream which is
sucked in through a central opening in the mouthpiece
during inhalation, the metering device being connected
by a powder duct to the passage opening in the
35 supporting surface of the functional carrier and the
dispersing device having means in order to branch off
from the dispersing air stream fed to the dispersing

?



10 preferably has an opening in the Iid, which opening is al i gned
with the opening in the outer edge of the inserted cartridge. The film
strip or the plastic ring is positioned in the annul ar gap before or
after the cartridge is filled 5 with pharmaceutical powder, and the powder
cartridge is then closed with a |id. Therefore, the offset

outer edge is MAYOIEB| y constructed to be higher than tﬁg’ﬁm""gdge
of the cartridge and the |id has a conmector el enment whose outer 10

di aneter corresponds to the inner dianmeter of the upper edge so that
after -the insertion the lid is held by a snug fit of the edge of the
cartridge.. The outer E8Y&cBf he Rawder-frop chraskizhdsabut wakyea®r onvhieh
connector el enent extengftoundspvas & Rarponedimd@dragdrbae, athullaitr gapeannt O

2 shoulder on 15 theuhishdfeRed \heoWiShartldy HUYR 254 WS hoaRuR! gL

Wi thim the outer edge of .the cartri : aresu

openi ng of the powder PEYWREF; dge wit hout destroying or damaging the lid
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cartridge onto the market. e meterrng device T s integrated

into the | ower r e§FEANGEd: RATRRIRhuER UPRR JRRPERRIEr 2k ot AlgERnesd fore

metering slide duct prhaéepirppsbasfa supphepes &r aeshati¢abnimdulsnNced Sawpen
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of the duct, _have recesses W permt. operating neans to engage on
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metering slide duct b n lw\}\ﬂ t [ sl i.de epds from
t he outside of the fuﬁ%gﬁﬁofé{%e a‘po g%’d 'b%:gg?g;l d.'%e'. o*%e %%?trrggs%oo%gi nagl'y
constructed neter sli8&Skaeee, Igr theperpaseof ivetingd thecmesexsing

t he outside of the devige, f oinagratatli ointreanhet ophagagmedticalghpblsder

recesses in 3g the sEQgt%b& Of o %a?ﬁ&@éﬁﬂ%a&' b@ﬁrdg.‘c'Ft- In order to

' (6) parts of the metering button which extend through the
housing and whose front ends are coupled to other
points of the surfaces, arranged parallel to one
another at a distance, of the second vertical element

20 of the functional carrier, and there are means which
engage on the parts on the metering lever in order to
pivot the metering lever about its pivotal center, and
there are means for activating the impulse
transmitter,

25 (7) <further elements of the functional carrier at the rear
end of its horizontal part which form a valve chamber
within the housing, with an opening in the rear part
of the housing interior, which opening can be closed
by a valve flap which is coupled to functional carrier

30 elements, the valve chamber being comnnected to the
dispersing device via an air duct and a partial air
duct branching off from the air duct to the metering
device of the pharmaceutical powder cartridge in order
to lead a partial air stream through the metering

35 device to the powder duct, in oxrder to convey a
medicament dose out of the metering device into the
dispersing device.



protect the netering slide against falling out of the nmetering slide

duct after the cartridge has been install ed, WO 97/ 00703

PCT/ EP96/ 02396 11 the netering slide has
at the end facing away fromthe metering cavity a protrudi ng el enent

w th a downwardly directed stop for engaging in a corresponding slit
whi ch ext eW@Y7MK0% he | ongitudi nal direction of the cart r?ﬁﬁ?’ﬁ'ﬂ?@‘ 5
and into which the protruding elenment |oclkg, with a stop, on first
bei ng pushed in. In order to secure the netering slide for
transportation, the protrudi ng el ement of the nmetering slide can have
on the upper side a keyway for a l ug, facing the netering slide duct,

in the upper wall of 10 ThEequRiityn@fsthél@adihl bOrcHEH&Hn ivhicASia f&gul t

of the fact e taripg. sli.de ve.W th an i_.ch
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means of i Frjoectaisona rﬁqlﬁ,ng,appnfqﬁzmaégéwppé% of the sucked in air is . - ..

sufficient for this. However, higher proportions may also
be used. = _

The pivotable valve flap is ‘held in the closed
position by means of a spring and can be pivoted counter to

15 the spring force and effect by the air stream produced
during inhalation by sucking in and can clear the opening
of the valve chamber to the housing interior.

In order to prevent premature inhalation before the
metering is activated, the pivotable wvalve flap is

20 preferably locked until the metering procedure in the
processing device is concluded.

In the closed position, the pivotable valve flap
holds the metering lever tight after the metering position
has been reached and does not release saic_i metering lever

25 again until after the inhalation procedure so that it jumps
back into the initial position (f£illing position) together
with the metering slide.

This is made possible by the fact that the wvalve
flap has on its upper edge a shaft with outwardly directed

30 bearing journals which engage in bearing bushes on
functional carrier elements which form the wvalve chamber
walls, and in the shaft there is a recess with a blocking
edge in which a locking element of the metering lever
engages when the metering procedure is concluded.

35 In order to prevent double dosage or repeated
dosages during which the metering lever is moved forward
and backward repeatedly between the initial position, in



pol yet hyl enes, pol ypropyl enes, pol ycarbonate, polyurethane, 25

pol yacryl ate, polystyrene, acrylonitrile butadi ene styrene copol yners.
However, it may al so be advantageous to use different plastics for

i ndi vi dual parts, for exanple the cartridge and netering slide.

The constructi'on, according to the invention, of 30 the integrated
metering unit WQ97/08703et eri ng slide which can nmove for waPETERWBIEKwar d
has proven operationally reliable for {he nunber of usual nedi canent
doses of a powder suppl'y which nmay constitute 200-300 doses, in

exceptional cases even up to 500 doses, within a cartridge. 35 A cartridge
base whi ch is reldhigk| \thehi metening uctdwieyands loacsitiedh iz ctimmecfickling
the nger Iitd OflﬁJ?@Ji.ﬁTfﬁrﬁriaﬂdDQmerli.gm%t d%ééit%g tih t Ridndensi GRedrihge
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AP ol 1 [l et snt s S48 D, LOokiSp e
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activation fingeinto shgaddlling posdtioppbyrithe metlerdng lever without
s mimson (T ammbial e e, wrpordT ot tHbolteuth o, it
?ﬁbéﬁtign 20 hgseﬁtﬁgdiiHﬁwﬁ$ﬁc%?°?P%§%pF@ﬁgﬁatg?g R 5ﬁ§Po?gn§B&°giFIm

i nl et openi ngkY anthere &8 fhdopkomithi de hlawkingpedge finr whichj ghafunther
whi ch can be renoyedkin@relldienBodsi iBe mdt@r@nkSlever can engage.

In order to facilitate the assembly of the powder
inhaler and to avoid attachment means which are visible
from the outside, the housing is preferably composed of two

15 half shells with a tongue/groove joint. In order to attach
the half shells to the functional carrier and to fix it
within the housing, it is preferred to provide inwardly
directed locking elements or sprung catch elements which
engage in corresponding openings of the functional carrier

20 and its elements, and connect the housing shells to the
functional carrier. On the upper side of the powder inhaler
it 4is preferred to provide additional direct locking
connections between the two half shells by means of
elements which engage in one another. _

25 The rear part of the surface of the powder inhaler
is of flatter construction than the front part because the
latter has to be of sufficiently high construction to
receive the pharmaceutical powder cartridge. The flatter
construction of the rear part of the housing of the upper

30 side permits a metering button for triggering the metering
process to be arranged in this region, said.metering button
having parts which extend as far as the pivotal center of
the button which is arranged within the housing.
Preferably, the button has at the edge a downwardly

35 directed, circumferential edge which extends into a
corresponding gap on the upper side of the housing. In this
way, the intermediate space between the upper side of the



an openi ng which can be closed by a Iid and has the purpose of
I nserting a pharmaceutical powder cartridge with the 15 netering device

integrated therein, and a netering button = on the upper side of the
housi ng. Arranged within the housi ng and t he nout hpi ece are: (1)
a functional carrier with horizontal and a plurality 20 of verti cal

el ements for rWOXNABY neans which act on a phar mac BOT/ER402336 wder
cartridge after its insertion |nt£ t he powder inhaler and its

nmet eri ng devi ce and (2) a horizontal Eei vi ng surface of the

functi onal carrier for the insertable pharmaceutical powder 25
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PCT/ EP96/ 02396 etween the side walls of fhe shaft and the side walls

10 of the powder cartridge there is still space for operating
elements, such as the metering lever and the parts of the
metering button which extend from the upper side of the
housing.

A sliding 1id is provided for closing the opening

15 for the cartridge and securing the cartridge. The sliding
lid is constructed as a shell and engages in a bayonet-like
manner about the part of the powder cartridge which
protrudes into the upper edge of the opening. In order to
fix the sliding 1id to the housing, integral spring-elastic

20 regions are provided on the side of the 1lid, which regions
are provided with catch lugs and engage in corresponding
regions of the two housing shells. In the interior of the
sliding 1id there is a leaf spring which acts on the 1id of
the inserted powder cartridge and holds the cartridge in

25 place.

At the edge of the sliding lid there is a viewing
window which is arranged aligned with the viewing window of
the display device of the powder cartridge. It is
especially preferred to arrange the window on the front

30 side of the 1id because, as a result, the £illing level of
the powder cartridge or the number of doses which have been
removed can be easily determined visually by the user
before and after use.

In order to indicate to the user that the powder

35 inhaler is ready for inhalation after conclusion of the
metering procedure triggered by the metering button, there
is a further window, preferably above the mouthpiece, which



device a powder-free partial air stream which surrounds, as

a surrounding air stream the air stream whi ch | eaves the

di spersing device and is charged with powder, 5 (4) an inpulse
transmtter which is coupled to first vertical elenents of the
functional carrier which are arranged parallel to one another at a

di stance, for WO9700703 the purpose of supplying a nechani cal PFHERR4E% o an
i nserted powder cartridge, 10 (5) a net eﬁ ng lever which is coupled to a
second verti cal el ement with two Surfaces of the functional
carrier whi ch are arranged parallel to one another at a

di stance, for thesinagensis foraeldi bet cogotite it €lié NGvo housing @Relle, and

integrated into tfe PRALERG Utl' gal :HP"‘?ﬁé yéglon of.Cav{vJ Aidii98n f?{?igftéﬁ%
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carri er, andthere ar e s on the

metering | ever i niRRafqY d§ ready for &%ﬂ-ai‘h%nrﬁ @%tng | ever about its
pi votal center, and In orliéerty amtdvateetins metedting de&iclatﬂnt@grhlﬂed
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carrier at the rear hor |1 zont al m a valve
chanber R ETTIRT (HEVRELE P URe, Ca) Con CHHRRE SPRAL | s Shement
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flap which is coupled tomfﬂén%ét%%gc%{réfrhﬁg two lafbBlENLSrfaddle é{é" y€
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t he rs evi
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powder duct, Jé n order to conv nedi canen osg out Q

metering devite | APHFIHE extend W%F§Pﬂgtﬁ%v}ra&?ra surfaces, in their

upper regions, in bearing holes in the side walls of the
second vertical element of the functional carrier so that,
owing to its annular diameter which is larger than the
diameter of the powder cartridge, the metering lever is

20 mounted soc as to be capable of pivoting in the longitudinal
direction of the powder inhaler. The metering lever has
means for engaging in the metering device which is
integrated into the lower part of the powder cartridge, and
means for locking to the valve flap.

25 The means on the metering lever for engaging in the
metering device are fingers which extend from arms which
are offset laterally into the ring against the lateral
surfaces and extend downward, directed one toward the
other, through recesses in the side walls of the metering

30 slide duct into recesses in the side edges of a metering
slide which is arranged so as to be capable of moving
forward and backward in the metering slide dQuct of the
metering device. In the initial position, the metering
slide is located in a so called filling position in the

35 metering device, in which filling position the metering
cavity of the metering slide is located undermeath the
opening in the funnel of the powder reservoir cartridge and
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14 The quantity of the partial air streamwhich is fed

t hrough the duct of the netering device which branches of f S

determ ned by the free cross sections of the ducts and 5 the latter are
sel ected such that a quantity of air which Is sufficient for
transporting tWeSHM@canent dose out of the metering cavPGHERIOBM
nmetering slide through the powder ductg as far as the di spersing device
I s branched off fromthe total air streamwhich is produced by sucking

in. 10 As a rule, _.approxi mately. 25%..of the sucked in air_is .
sufficient for ﬁﬁ &h q?ﬁﬂiﬂ?ert ing §iher LIPERET ( PR Rthams P theygefezdng
The pivot abl e valexerf leagage Ilthlrduglm the shldesedll ofpthetmetedingrehambei a

spring and can bgudd VIX egheOWdcREske 1P 2 SRid Ndaddy CSfa’Eﬂeefnfel":%hQ the
air stream prod "1%'13’%? during inhalation by sucking In and can ear
al ve

openi ng of t chanber to the housing interior. In
order to prevent prenat&re andex dtd opromdue ethehefillinpt of i thei meteringt ed,

the pldvot abl e valatAth! adths tRe dagsi»eaaaiahnltgckﬁd namceﬁéh%ﬂetp%meg
D oot bosi t on e ALoRo BRI Eiphted iatemitrer ottt o Powerr
tight after the shementngnptbetpeowder inhaiebeesaickhamedraatienks statiking ease
said netering | eigRiind® =208P WAl itheafdisibbe denhalatyD PEPCeHE Sonled Nat
It junps 10 cartridge when the metering button is activated. This
mechanical impulse is transmitted to the flowable
rharmaceutical powder so that it flows out of the funnel
into the metering cavity under the force of gravity and
fills said metering cavity in a reproducible manner. This
15 impulse takes place before the metering slide is moved away
out of the £filling position. The impulse transmitter is
arranged in the rear part of the housing .of the powder
inhaler. The initial vertical elements of the functional
carrier are the arms which extend upward from the
20 horizontal part of the functional carrier, behind the
supporting surface, and have bearing bushes at their upper
ends for receiving the bolts on the shaft of the impulse .
transmitter. The impulse transmitter has a lever with a
hammer element at the lower end and a shaft at the upper
25 ' end, said hammer element extending in the direction of the
longitudinal axis of the powder inhaler.

Furthermore, on one side of the lever there is a
transverse spring element (spring elastic region) which
cannot be deflected in the direction of movement of the

30 lever of a load but can be deflected transversely thereto.
On the opposite side of the lever a drive spring of the
impulse transmitter is molded on.

One of the rockers of the metering button within
the housing has an upwardiy extending projection with a

35  driver which also projects beyond the rocker toward the
inside and serves to activate the impulse transmitter. The
distance between the projection and the pivotal center of



back into the initial position (filling position) together with the

netering slide. This is nade possible by the fact that the
val ve flap has on its upper edge a shaft with outwardly directed 30
bearing journals which -engage in bearing bushes on functi onal
carrier elenments which formthe val ve chanber wal s, and in the shaft
there is a recooe7887h a bl ocking. edge in which a | ocki nwm of
the netering | ever _engages when the netering procedure is concl uded. 35
In order to prevent double dosage or ?%peated dosages during which
the netering lever is noved forward and backward repeatedly between the
:chl:l_l_; izglgaﬁ)ggiggiaon’th@ metering W&tOod 0Q.§03selected to be stuﬁh tl;at the

e e enln
cavity is located i q%rée ?f [he prod’ecﬁ'%rrll anathteh ! pos TS g

whi ch .t he neteri ngakes E&ﬁ??ywmnl G@mwtﬁﬁm%ebeﬁﬁwu Ag Fé'?ﬁﬁ%nl{lnﬂ'lém ng
position), there kbightly! izey d eekuly sPahe hetiewrof heSphbjestith loavah

e no be oy SORAPCKLPRLIEE, MY WhRpverad SHELET LlShEl] (s DEhd0

abl e t~0 be noved a S€cC
metering | ever w %ﬂse trapgmitharon theorlathes Asr meteﬂewamfrn@ itheess
an arm ext endgowder at€piadd carsdaflic rildede cﬂﬂfh:&fln\éfmdfh theMikipuikber e

I's a hook with a pL é’l\:ﬂg:e@dgf 'E'emoqéd E\P tahe.r.r sult o Cii:lhlng reI gent Of

the netering | ever can eng nZorder to S FRF8TRB ©
assembly of the p%@eterlnmrﬁm%ﬁorhncﬂ% pxpaeatien sskirmofifodhe workingr e

vi si bl e 10 surface on the transverse spring element after the
tensioned state of the molded on spring is reached, and the
impulse transmitter is pivoted against the powder cartridge
owing to the spring tensioning and strikes against it. In
order to increase the mass, the impulse transmitter is

15 preferably reéinforced in the lower region of the lever.

As a result of the fact the transverse spring
element can be deflected laterally, when the metering
button returns into the initial position the projection can
move laterally past the working surface on the transverse

20 spring element and can engage on the working surface of the
projection again when the metering button is next pressed
in. In order to facilitate this return movement, the
projection has an oblique surface over which the transverse
spring element slides during the lateral deflection.

25 After the metering cavity is filled, the metering
lever is pivoted and it moves the metering slide into a
center position in which the metering cavity is located
between the filling opening on the funnel and the emptying
opening on the underside of the metering slide duct in the

30 base of the powder cartridge. In order to rule out
incorrect operation during metering, the metering slide
must be prevented from returning into its initial position
before the metering cavity has been emptied.

For this purpose, the metering lever has means for

35 locking to the blocking edge of the hook on an arm which
extends upward from the shaft of the valve £flap. These
means are an arm which extends rearward from the ring of



fromthe outside, the housing is preferably conposed of two 15 half shells
with a tongue/groove joint. In order to attach the half shells to the
functional carrier and to fix it within the housing, it is preferred to
provide inwardly - directed | ocking elements or sprung catch el enents

whi ch engage i n correspondi ng openings of the functional carrier 20

and its el enenWP9798W3connect the housing shells to the PCREPINIING
carrier. On the upper side of the powder ighaler it is preferred to
provi de additional direct |ocking connections between the two hal f
shel I s by neans of el ements which engage in one another. 25

The rear part of thee mapeirdng dévene poisteeathhcthersaid meseoing | dverr, and

construction thangike, Ha@nt BB6k- Qﬁ‘e&f&&sﬁa{:l?fr‘ whicH 3lsl §kthaked %c?eon%f 1de
sufficiently high consctlrL{:ctlonggll?nﬂ‘C ﬁ h g arnaceutlc

cartridge. The fI% %ot ttPSn eq’%a aRd orhesfs tﬁgeof
the upper 30 sidewfacs tis apesiwidned swchorchier timi ggmjlungtn.hn withr ithg
process to be sar rangRd fIb.ﬁ Mﬁnreﬂ&% Gt é}&ahuhioliogkm&axf“%e

parts which exten as({ £3 tgf |vot cent er_ of ton which
is arranged wit N 410} 7’% r’@?‘é?ra’rﬂ%/ levRr b%ﬁq ot h5Re afapge
edge a downwar dl W2i3® aiiusest le met‘-er,um‘ @lddei &b bedfixediby meamst efidshe
into a corrwdbng ae@ getbPendiPRGVes! dhdf ﬁEe fsgig%&.@,g whdtd Nge

way, the |nterrred| ate ween .t u S|de
97}’00703 ' age et e meter:.ngpg.le.nr. ol /B%%lical blocking
16 10 device cannot be released by suck::.ng air through the powder

inhaler, on the contrary the 1locked wvalve flap makes

. inhalation more difficult such that it is not possible to-

produce a sufficient inhalation air stream by sucking. The

metering lever can only be moved on out of this position

15 and into its 1limit position by means "of the metering

button, in which limit position the fingers on the arms

have moved the metering slide into the emptying position in

which the metering cavity is aligned on the upper side with

the ventilation duct and on the lower side with the opening

20 of the powder duct in the receiving surface of the powder
cartridge.

In this position too, it is necessary to lock the
metering lever and fix the metering slide until the
inhalation procedure in order permit the dose of

25 pharmaceutical powder to be transferred from the metering
cavity into the dispersing device through the powder duct.
For this purpose, there is a catch hook or limit catch at
the end of the metering lever, which catch hook engages in
a recess in the shaft of the walve flap with a blocking

30 edge in this position of the metering lever. The lower edge
of the arm on the metering lever is curved in such a way
that the engagement of the hook in the recess of the shaft
of the valve flap is released when the valve flap moves.
The limit catch connection of the metering lever locks said

35 metering lever to the shaft of the valve flap without the
valve flap still having to be simultaneously blocked from
moving. The valve flap is merely held in closed position by



metering button in its initial position and the upper side of the
housing is closed and it is made nore difficult for the nmetering button
to tilt during activation. In order to fix the pharnaceutica
powder cartridge 5 in the correct position in the powder inhaler, the
second vertical elenents of the functional carrier are constructed

as a vertical Wo§nMOWBOSe i nner cross section is matched to PCTEP¥@2¥fit or
contour of the powder cartridge to be inse and between the side
wal I s of the shaft and the side walls 10 the powder cartridge there is
still space for operating el enent s, such as the nmetering | ever and the
parts of the iela®Ei RF it weak Whendiext spelinor. omshesprimer foimbe ofart e

housi ng. ééoﬁla' S Hd thisS Ei‘%‘md‘iﬂoﬁgﬁe&l gakidy  REROPANIH) Hp
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regions of the twthadusibyy tdiee| time | thé htocking iaf Cle thetering| levery hasd
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cartridge and hol e cartridge,in 25
the sliding lid tré#eef?esteglwe\ﬁ gty m&Pn&gﬁ/ Rﬂ‘f’@?ﬁ’lg“%‘?r%ﬁeﬁh’é‘?‘i‘ elehe
with the viewllg dlawtew 66 the di'me:hss.pba«;lem .ce of the powder cartridge.

It is especi al Iy pref @ﬁée{deé&ﬁfgf a@g@rtﬂﬁ'sl Wodaw PRed A it §0a figle
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mout hpi ece, whi ch spring of the metering lever is sufficient to pull back the
metering lever into the initial position after the release
of the limit lock with the locking edge on the shaft of the
valve flap so that a renewed metering procedure is possible

20 after the inhalation has been concluded.

In order to indicate extermally the limit position
of the metering lever and the readiness of the metering
cavity to be emptied, the bridge which connects the front
ends of the lateral surfaces of the metering lever is

25 constructed as a foot for an indicating symbol which
extends upward therefrom and, in this position of the
metering lever, is located behind an opening which is
arranged on the front side of the housing. As soon as the
metering lever is pulled back into its initial position by

30 the restoring springs during the inhalation procedure, the
indicating symbol disappears again from the window region.

Duriﬁg its movement, the metering lever also acts
on the drive device for the display device in the powder
cartridge.

35 In order to make this possible, one of the lateral
surfaces of the second vertical element of the functional
carrier has a bearing hole for a toothed pinion for
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17 w ndow is fornmed by cutouts in the two housing shells and t he
sliding lid, in the region of which an indicating synbol which is
connected to the activation neans, arranged - in the powder inhaler, for
the nmetering device indicates, 5'depending on the position of the
activation meaMW®@970#783 the = inhaler is ready for inhal ati SAVEFI6EI%

In order to activate the nmetering device iazegrated into the
pharmaceuti cal powder cartridge, a pivotable nmetering | ever is coupled

to the functional carrier el 1Q whjch surrounds th owder cartridge.
The metering | evédSHYIZHRS | eerétjrs%\ﬂaﬁ‘ feycsy &ntegrapggagegof £Bf &weer

anot her, the endsedde Wi ctthe updwtns carsridge cofwe cdesks b neha medicanent
3“ ?993 foer Ng aeHiidid HQiréhlbeen tsé&ddd%'éags fﬂ&%f Qﬂ‘ﬂﬁ‘é &éﬂéé dﬁ@ aérfﬁn ged
i stance. Bearin oyrnal.s exten wa ro r aces. in .
t hei r upper qé%ﬁ"ﬁ#? he fensiRg HB? <£e} e%a %e F?P@
second vertic&@d dissnemeans tfox fmm;ma@mad; (thler idspdevt avice, meg;atedl ts

annul ar di aneter phighis &ﬁg&ereagaa%ft REe powdbABALiridgd, h%o&owﬂeas of ’
cartri.dge, the rret?%‘;n ver ed so as to, be capahle of

pivoting in the IS al wnie hd| P@X?l R (FEPRRerr i Fhalte  Powder
metering | ever haeartridgean<ThHese gapngi fipri mativaténgr ithe dbspdeywidestices

integrated into tfie |@yeinte¥hedifateh@hROVIGhi R dhdLde SYéctly into the

10 display device and is mounted on a journal which protrudes
with respect to the upper edge of the housing and is driven
by the abovemegtioned pinion with a smaller number of
teeth, and the pinion also having a wheel which is offset
laterally on the axle with respect to the housing wall and

15 has a larger outer diameter and transportation toothing.
When the metering lever is activated, said wheel is
incrementally rotated further by a sprin§ arm which is
provided on the metering lever and has a lug at the end.
The transmission ratio is selected such that for each

20 metering procedure a small displacement is brought about in
the display device of the powder cartridge of the film
strip which is provided with marking and that the limit
position of the display device is reached after the
cartridge has been emptied.

25 A further spring arm is located in the same side of
the second wvertical element of the functional carrier and
likewise .engages in the transportation toothed wheel with
the purpose of permitting ©rotation only in the
transportation direction.

30 The movement of the metering lever within the
housing and . the triggering of -the metering procedure is
achieved by pressure loading of a surface of the metering
button which is a continuation of the contour of the lid in
the rear region of the powder inhaler housing. =2

35 circumferential lateral surface, whose contour corresponds
to the rounded off end of the powder inhaler housing and
which is pushed into the housing through a circumferential



means for locking to the valve flap. 25 The neans on the netering

| ever for engaging in the netering device are fingers which extend from
arnms whi ch are offset laterally into the ring against the |atera
surfaces and extend downward, directed one toward the ot her, through
recesses in the side walls of the netering 30 slide duct into recesses in
t he si de edgesweofsrmema®t eri ng slide which is arranged so BEIT/ERP6M2396
capabl e of noving forward and backwar% in the netering slide duct of

t he metering device. In the initial dition, the met ering slide is
|l ocated in a so called filling position in the 35 netering device, in
which filling posilotorwiidie ERbemdt@ring GRititby Gfs { PfedBEE 86%h S| efleends

|ocated under neatdbyligra ¢85 ik | RbBEmbdUiRle ObetNenRPWIRI RS VS

cartridge and )
PCT/ EP96/ 02396 Parallel rockers extend forwang through the baweing nfreme

fingers on both ahes tjo timmntetendsnepE saﬂ&wteeagagarfﬁ@ugmtbﬁesldﬁeyval |
of the meterigg ‘?eg:r.on A h&s&%ﬁcé OG&ES R the! r}%c?b?% ?nggﬁlgﬁ%i

nmet er rng Sli er to pronote the
met eri ng caviltafgﬁlrt ﬁhﬁﬂetﬁﬁsw"?ip oftfaribyet 9°‘6fie’f)h%ﬁ"¢’?%?é€ﬁﬁ §8I thatuduhen
there is a so calitedis npeing tinsesvedt ehe Wpbider heareridge cfdrerwé\tpuﬁhédne

powder i nhal er, §?$g A n i g
out si de of the vva u? {nt% S er %ﬁ%%ggtrlage ﬁ‘}h ¥\ferl ng {bﬁt?
is activated. THSs r°°kqﬁ§ch%¥ﬁ cSPRneshRd sk pre PPaﬁEﬂtPEdmePBS ofe a

fl owabl e 10 Dbridge from which bearing journals extend on both sides in
bearing holes in the lateral surfaces of the second
vertical element of the functional carrier, in which
lateral surfaces the metering lever is also pivotably:
mounted at other points. The bridge has on the front side a

15 step bearing for receiving a restoring spring whose other
end is supported in a bearing on the rear side of the
vertical plate of the functional carrier. When the metering
button is pressed in, the restoring spring is compressed

and tensioned. Immediately after the release of pressure,

20 the metering button is pivoted back into its initial
position by the restoring spring so that a renewed
activation is possible. The means for activating the
impulse transmitter and for acting on the metering lever

are arranged on the rockers. These means are a driver

25 Jjournal which is arranged on one of the rockers on the
outside and has the purpose of acting on an obliquely
running stop edge of a lateral surface of the metering
lever and a projection which extends upwardly from the
other rocker and also projects beyond the rocker toward the

30 inside in order to activate the impulse transmitter. The
distance from the driver journal for engaging with the
metering lever is smaller than the distance from the
projection which acts on the impulse transmitter. By
pressing in the metering button, the impulse transmitter is

35 initially activated on the first half of its movement path
and as a result the £f£illing of the metering cavity in the
metering device is promoted. Further pressing in of the



pharmaceutical powder so that it flows out of the funnel into the
netering cavity under the force of gravity and fills said netering
cavity in a reproducible manner. This 15 inpul se takes place before the
metering slide is noved away out of the filling position. The inpul se
transmtter is arranged in the rear part of the housing of the powder
i nhal er. The |iWD97@#70%ertical el enents of the functional PCHEPI68R3% 1
the arns which extend upward fromthe 20 dyorizontal part of the
functional <carrier, behind the supporting surface, and have bearing
bushes at their upper ends for receiving the bolts on the shaft of the
i npul se t r anSeterdng pustonpmovest thesdriver liasrral cofr thet mestering

hammer el ement atuitten 26 Sdtttaaitd wvithhehé stod RAGHPEE a Xutedd, siBEdce
hanmer el enent e>8tfer£q1| ction,of, t udi nal axLs of
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One of the rocketfeofPRefsuFret Q1 nEhulebAring hbutton, tthe hdatieny kmetuzms
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the rocker toward t n es t.Q.actiyate the ippul se
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supplied with a further energy impulse by the impulse
transmitter but does not lead to any pharmaceutical powder_
being removed from the powder reservoir because the
metering slide is not located in the filling position but
15 rather in a center position in which the metering cavity is
connected neither to the outlet opening in the funnel nor
to the discharge opening in the metering slide duct. Only

renewed pressing in of the metering button over more than

half of its possible travel releases the locking of the

20 metering lever in the center position and further pressing

in of the metering button up to the limit point moves the

metering lever into the limit position. At the end of the

metering procedure, the metering slide is located in the

emptying position and held by the metering lever which has

25 ©been locked in the limit lock position, so that the powder

inhaler is ready for inhalation. This readiness for

inhalation is maintained even when the metering button

returns to its initial position. Renewed further activation

of the metering button only leads to the impulse

30 transmitter being activated but remains without effect on

the metering -lever which is locked in the limit position so

that incorrect dosages before the actual inhalation
procedure are ruled out.

During inhalation, by sucking on the mouthpiece,

35 air is sucked by the user through at least one or more

openings in the rear part of the inhaler housing into the

housing interior and then through the valve chamber into



19 the metering button is selected to be such that the engagenent

of the projection on the inpulse transmtter t akes pl ace when the
nmetering button is pressed in only slightly. As a result of the action
of the projection.on an 5 working surface of the transverse spring el enent
of the I mpul se transmtter, the latter is pivoted away fromthe

powder cartri dgesanefoz he nol ded on spring of the inpul se PCIVERIGOt er | S
tensioned. "As a result of the rotation of the netering button, its
projection slips off the working 10 surfd&e on the transverse spring
element after the tensi oned state of the nolded on spring is reached,
and the i Mpulche afiAndudt t @ paktpay i sstgaimsis thanehedebf € aftdm dge

owing 10 the SPrifg IR QUtMhoANd SLEddRR-3020H8E ihich servegr%%?‘cté:gxel )

i ncrease the nass, the i setransmtter |s pre erably rein
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| aterally past the work ace, on the transverse 20 pring el ene and
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met eri ng button ifermedt byrassimffle platel msorfdentt @allaci b.l diatet [AsS ve@frur n
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it noves thelbet diengteti d=f i rnthe amouthp:mdeer sposoindimg n thiei clispersing
metering cavity igavieeak&tnat ab,emﬁ&fai hehaldl l&,%.ﬂ&l %ﬁ@o%ﬂdgntﬁF Jw@% -

and the enptying, enin er si t he rret ering s
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fromthe shaft ofthehechawbes f$apth@hesiss edge fits tightly against the
inside of the mouthpiece. The baffle plate has in the
center an outlet opening £rom which an outlet duct extends
through a truncated cone-shaped connector attached to the
20 front side of the baffle plate. In the edge region of the
batffle plate there are a plurality of passage openings
distributed symmetrically over the circumference, through
which passage openings powder-free air can pass from the
annular space into the space in front of the baffle plate.
25 The front end of the powder duct which starts at the rear
side of the baffle plate is connected to one of the slits
in the outer wall of the chamber and the rear end of the
powder duct which extends to underneath the supporting
surface of the functional carrier is constructed so as to
30 be capable of being fixed in a vertical element of the
functional carrier, which element extends downward from the
supperting surface as far as the inner wall of the housing.
A partial air stream conveys the pharmaceutical
powder dose through the powder duct into the dispersing
35 device. In order to minimize an undesired, premature
transfer of the medicament dose from the metering cavity of
the metering slide intoc the dispersing device before the



means are an arm which extends rearward fromthe ring of WO

97/ 00703 PCT/ EP96/ 02396

20 the netering | ever, underneath the said netering | ever, and

whi ch has a hook-shaped | atch which is attached to one side at a

di stance fromthe end of the arm and whose effective surface is
positioned sucWO9140703i n conjunction with the 5 valve flap BEWEPI02¥6| ngs
about permanent | ocking of the closed 2@l ve flap to the netering | ever
and at the sane time causes the netering slide to be fixed by means of

t he arms of t t ers ich are ngaged
with the neterin ;kerld%l' | gk:ri}é:g HanT ca# ﬁl’o ﬁg déVFEeh%%rﬁo%"%@'%rd
rel eased by suckl?%?“%r’éhg?F e oviem a P¢¢#%ﬁ-ermm-n9‘t Hhec Buakimg, t he
| ocked val ve flapcnmkqmwdereanrméﬁdmﬂmr gofef figultranyelribat idtd S gt

possible to | I r_.stream by g. The
nmetering | ever can on be m)J'o% %ttgu{u}%f aq%r%lagoﬁlﬁ Sir-eE™ é‘?ﬁ Ff?‘

linit positioR b;P‘?Yéiﬁ*Ts @t gadrtheeugly a tangentdally nryiniglo |sidit lplos:hm on
the fingers on tfmmall diatkenouasbéne MRS @iatrﬁﬂai' afie étﬂ%é&mi %:&!Epﬁ' ng

position in er, v e_uppe eW|th
the ventilation \c,}mct an on%irhgrﬂagvxgrg !b%%&ﬁe ﬁeﬁr rﬁtnﬁ oFth

powder duct in t R} FRF FHFQUSH: RapBrSing rﬁblrp@m’ér of th%amtqrcigm device.

In this positionAa résulkc nefatmarfacto thaekthepartial air stream which

10 conveys the powder passes through the metering cavity and
enters the powder duct, complete emptying of the metering
cavity is ensured. The dispersing air stream passes through
the air duct into the annular space surrounding the
chamber. As a result of the fact that the outer wall of the

15 chamber is divided into a plurality of webs by the slits
running into the chamber interior, the dispersing air which
is necessary for dispersing the pharmaceutical powder and
disintegrating it into fine particles is sucked into the
chamber tangentially during inhalation. The surface of each

20 of the webs which faces the chamber interior is constructed
as a continuous extension of the slit wall so that the
chamber has a polygonal cross section.

The structural design of the dispersing device
makes it possible to disintegrate and disperse

25 pharmaceutical powders with different structures.

It is possible to disperse powder formulations in
which fine primary particles of an active ingredient are
agglqmerated (so-called nuclear agglomerates). These
agglomerates are disintegrated in the chamber interior by

30 the convergence of the partial air stream which is charged
with powder with the dispersing air stream, the fine
particles are dispersed in the air and discharged from the
chamber with the inhalation air stream.

Another type of powder are so-called adhesive

35  mixtures in which fine particles of active ingredient
adhere to carrier particles. Such powder formulations are
disintegrated in the chamber, the fine particles of active



metering lever and fix the netering slide until the I nhal ati on
procedure in order permt the dose of 25 pharnmaceutical powder to be -
transferred fromthe netering cavity into the dispersing device through
t he powder duct. For this purpose, there is a catch hook or limt catch
at the end of the netering | ever, which catch hook engages in a -
recess in the w0078 the valve flap with a bl ocki ng 30 edgBCT/HPISMA2396
position of the metering |lever. The |ower ,gdge of the armon the
netering |ever is curved in such a way t hat the engagenent of the hook
in the recess of the shaft of the valve flap is rel eased when the val ve
flap noves. Thoredhent c echmingndetachedf fxde hiee¢ ecangidrevpartixles,sai d

35 metering I evebelfg! BespBRaid Oin! s vy trledi Winih@ubchifea £26al Wd | AP
sti aving to tane .bl ocked from, movi ng._The.val ve flap

i s nerely held i%gé‘ﬁ%gga D i nt gty Wore solig canpiny, darticles’ randin
PCT/ EP96/ 02396 in the chamber longer and are @ilschargednwihhk afdelajeakith

tension spring. liespapti B thecEifiaNphfticlesO\dF GRIEVRY ihBBedidntSld BNy
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t he 10 or throat region of the inhaling person.

In order to avoid direct fanning out of the air
stream charged with powder and flowing back as a result of
a nozzle effect at the end of the outlet duct of the
metering device, a partial air stream is branched off

15 through the passage openings arranged in the edge region of
the baffle plate from the air stream which. is. fed to the
chamber. This air is directed onto the outer surface of the
truncated cone-shaped connector element on the front side
of the baffle plate through a radially extending annular

20 web which is arranged at a distance in front of the baffle
plate, said air being deflected by the connector element so

" that a powder-free surrounding air stream which coaxially
surrounds the air stream charged with powder emerges from
‘the central opening of the mouthpiece. The fanning out of

25 the air stream which occurs unavoidably as a result of the
nozzle effect and the flowing back occurs predominantly
from the powder-free surrounding air stream and brings
about a very good transfer of the dose of pharmaceutical
powder into the mouth and throat region of the inhaling

30 person and from there on into the bronchi of the inhaling
person.

The branching off of a further partial air stream
from the air stream which is fed to the dispersing device
leads to a reduction in the overall resistance of the

b 35 powder inhaler. As a result of the overall cross section of
the openings in the baffle plate of the dispersing device,
the overall air resistance of the powder inhaler can be



10 latter to the dispersing device. The metering | ever has on

one |lateral surface a |lug for hooking in a restoring spring, the other
end of the restoring spring being fixed to a hook which is arranged on
a horizontal element of the functional carrier which forms 15 the cover of
t he val ve chartber. The force of the restoring spring of the nmetering

| ever is suffiWOS00T03 pul | back the met ering | ever i ntoPCREPPGN2896a]
position after the rel ease of the limgyg lock with the |ocking edge on
the shaft of the valve flap so that a renewed netering procedure is
possible 20 after the inhalation has been concl uded. I n order

to indicate exteradnuredt withontt thesidispersal @ing hdisbitegragibavesf atlet he
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e
ke this posel bfbrtgehieh( Rl TapoentiBily Pfaudh che coutmr MRYL o cal
el enent of tHe fERetghamber of;atheercyiinderheadnngoveraldlf ostaeanot with
pi nion for unifd¥nby/ 8040Pibuted powder which has disintegrated into
PCT/ EP96/ 02396 fine particles leaves the chamber through the outlet

opening in the center of the baffle plate which bounds the
chamber on the front side.

15 The inner wall of the chamber is constructed in
such a way that the cross section of the chamber 'is in the
shape of a polygon perpendicularly with respect to the
longitudinal axis, an octagon in the case of eight
distributed slits. and a hexagon in the case of six slits.

20 In principle more than eight slits are also possible. The
number can also be less but should not be too small to
permit the formation of a cyclone flow. As a result of the
fact that the diameter of the outlet opening in the baffle
plate is smaller than the inner diameter of the chamber,

25 the risk of coarse particles emerging from the chamber is
considerably reduced. The structural design of the inner
surface of the chamber reduces the risk of contamination of
the inner walls as a result of the adhesion of more highly
adhesive primary particles such as occur with a cylindrical

30 chamber wall. As a result of the powder duct whose end is
connected to one of the slits, the chamber is not of
symmetrical construction. The wall surface of the polygonal
inner chamber in which the powder duct opens is unavoidably
somewhat larger than that of the other surfaces and the

35 slit which connects the powder duct to the chamber interior
is approximately twice as wide as the slits through which
the additional dispersing air enters the chamber. The



22 activating the display device, integrated into the upper edge
of the powder cartridge, for doses of the nedi canent whi ch have been
renoved. This drive device is arranged bet ween the housing wall and a
side wall of the shaft and 5 has nmeans f or activating the display device,

I nt egrated “into the upper edge of the powder cartridge, for doses of
medi canent whi o 91@0m3been renoved fromthe powder car t r POEEPI62386
means for activating the display device ,gare an internediate wheel which
engages directly into the 10 display device and is nmounted on a journal

whi ch protrudes Wi th respect to the upper edge of the housing and is
driven by t herelabistedn ilarae piuxber wit laiz dmikekeslhtsbeausés an adet h,
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rounded off end ous
air streams but can also be var:.ed by changing the distance

between the baffle plate and the rear wall of the chamber,
and can also be varied within certain limits by means of
the diameter of the chamber. The modification of the length
20 of the chamber makes it possible to adapt the dispersing
device to the requirements of different powder formulations
without the structural design of the functional carrier and
the operating elements which are fitted to it having to be
fundamentally modified. all that is necessary is to offset
25 the wvertical element of the functional carrier (plate),
which forms the rear wall of the chamber, in the direction
of the longitudinal axis and to increase the length of the
webs which are attached to the rear side of the plate
forming the rear wall, and which form the outer wall of the -
30 chamber.

The compact design of the dispersing device has the
advantage that the mouthpiece which is arranged on the
front side of the powder inhaler housing is of relatively
short construction and makes it possible for the powder

35 inhaler to be of compac:t design. Furthermore, the premature
deposition of fine-particled active ingredient in the
powder inhaler, in particular the mouthpiece, is minimized.



whi ch is pushed into the housing through a circunferenti al WO
97/ 00703 PCT/ EP96/ 02396

- 23 sl ot when the netering button is pressed down, extends

downward fromthe circunference of this surface. Two paral |l el rockers
extend forward through the housing from the two front ends of said

| at eral surfacwoemetdde | onwer 5 edge region. The di stance belPAFERIGIING
rockers is slightly | arger than the wiglt h of the powder cartridge so-
t hat when it is being inserted the powder cartridge can be pushed

t hrough the space between the rockers. The front ends_ of t he rockers
are connected to one anoFherheysima Rt dthey prwderi §BlalsHm the dPWERieras.
journal s extend athdodbspeéericing ndev:.cé),eathég funktesonal t karkaée| almeterfinges

of the second C nt: is i cl
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| ateral surface erin I ever pl vot a %/)a nount ed at
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t he rreterlng utton 1Is ressed in restorlng Ing 1S CO ressed
thhn

and tensioned. | rRRGPIOPY}ERSy e?°3t3hé:arra°€§§% dqolyuz es p POYACTYIALE ng
button is pivot esblystiyrenat oanidt sacriyibhitiile bymsiienen styrehe pediymersg
spring so that agglwlcula@ﬂlﬂ@éfe@}ehs possi bl e. The neans for

activating the
The springs are manufactured from metals or metal

alloys which are known and suitable for the purpose.

In contrast, the spring elements of the impulse
transmitter and of the counting mechanism drive are
likewise made of plastic and are integrally injection

15 molded directly onto the lever of the impulse transmitter
or of the functional carrier.
le efe od.
Figure 1 shows a vertical section through the
pharmaceutical powder cartridge 100 with a central
20 <reservoir space 101 for the powdered medicament in a
multiple dose gquantity. Over a substantial part of its
length the cartridge has a cross section in the form of a
circle which is flattened on both sides, as is clear in
Figure 3, a horizontal section along the line G-H in Figure
25- 1. The side wall of the reservoir space 101 has two
straight side wall parts 10ia which 1lie opposite one
another and two curved side wall parts 10l1b which connect
said straight side wall parts 10la. On one side of the
connection points of the straight and curved side wall
30 parts 101a, 101b, guide ribs 117 which are directed outward
in each case are constructed in order to construct an
overall cross section of the medicament cartridge 100 which
permits insertion intoc a powder inhaler only in a
predetermined position. In the region of the upper edge
35 102, the reservoir space 101 has a circular cross section
and the reservoir space 101 can be closed by means of a 1lid
which can be inserted into the upper edge 102. In the lower



I npul se transmtter and for acting on the netering | ever are arranged
on the rockers. These neans are a driver 25 journal which is arranged on
one of the rockers on the out side and has the purpose of acting on an
obl i quel y runni ng stop edge of a lateral -surface of the netering

| ever and a projection which extends upwardly fromthe ot her rocker and
al so projects wopaeros he rocker toward the 30 inside in or (RCT/ERI6AZ6 vat e
the inmpulse transmtter. The di stancesiromthe driver journal for
engaging with the metering lever is smaller than the distance
from the proj ection which acts on the inpulse transmtter.
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the funnel 104a in the radial direction of the cartridge to
the outer circumference of the cartridge. The arrangement
of the web can also be seen in the sectional drawing 3a.
The integrated metering device 107, 123 is arranged

15 on the base of the cartridge 100. Constructed between the
lower base surface of the reservoir space 101 and the
cartridge base 107 is a duct 108 for a horizontally movable
metering slide 123 which, with the cartridge base 107,
forms the metering device. The upper side of the metering

20 slide duct 108 is covered on one side of the funnel 104a by
a wall 131 which extends from the outside of the funnel 104
at the lower end as far as the outer circumference of the
cartridge 100 and about which the legs of the meter:.ng
slide 123 with a U-shaped cross section engage.

25 In the cartridge base 107 outside the funnel 104a
there is, on one side, a discharge opening 109 which leads
down and- out and which corresponds to an opening 110 for
purging air in the upper wall of the metering slide duct
108. The opening 110 forms the end of an air duct 111

30 constructed outside the reservoir space 101 in the funnel-
shaped region 104. This duct 111 is also represented in the
sectional figure 3a. In order to construct said duct 111,
two webs 1l1la, 11lb, which laterally bound the air duct
111, extend from the outer wall of the funnel 104 parallel

35 to the extended side wall components 10lc. The air duct 111
is open on the outside of the cartridge.



supplied with a further energy inpulse by the inpul se transmtter but

does not |lead to any pharnmaceutical powder bei ng renoved fromthe
powder reservoir because the netering slide is not |located in the
filling position but 15 rather in a center position in which the netering
cavity is “connected neither to the outlet opening in the funnel nor

to the di scharyessp¥m ng in the netering slide duct. Only  PCHERISHRIG6
pressing in of the nmetering button over nmm@2e than hal f of its possible
travel releases the locking of the 20 netering lever in the center
position and further pressing in of the metering button up to the limt
poi nt noves the net eFPA GHPRSFe A8 &O?her?liﬂ?ﬁsﬁenﬁggi 17 Jiouges; feaBfg2 of

t he nmet er i ng gfr ehedovaetridpe rMdi0e conyinhesicches cupved gparte tl9db of the
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chamber into 121. A YDasTZio0F (i strip (not illustrated) which indicates

PCT/ EP96/ 02396 metering units can be inserted into the annular gap 112

which is open at the top between the outer edge 103 and the

upper edge 102. The annular gap 112 can then be closed by

15 the 1id 121 which is represented in section in Figure 5 and
whose outer edge has a diameter which corresponds to the
inner diameter of the outer edge 103, by inéerting the 1id.
The film strip is thus protected against £alling out or
removal.

20 The outer edge 103 has at one point a viewing
window 113 through which the position of the plastic £ilm
strip which is provided with marks can be viewed from the
outside. The outside of the outer edge 103 preferably has a
profile on at least a part of the circumference in order to

25 make it easier to take hold of and grip the cartridge 100
when inserting it into the powder inhaler.

Figure 2 shows the. cartridge 100 in a longitudinal
section along the line N-O in Figure 1. The distance
between the side wall parts 10la of the reservoir space 101

30 which is smaller. in this direction as a result of the
departure of the cross section from the circular shape can
be seen. In the region of the upper edge 102 of the
cartridge 100, the diameter of the interior is increased
between the wall parts 10la so that there is a circular

35 cross section of the reservoir space 101. The sections
-101la, lying opposite, of the side wall of the reservoir
space 101 are offset towards the inside underneath the edge



25 the air duct. A partial air streamis branched off fromthe

air duct through a transverse duct which serves for the transportation
of the dose of pharnmaceutical powder from the netering cavity of the
nmetering slide through the 5 powder duct into the dispersing device
arranged in the nout hpi ece. Thi s di spersing device has a chanber which
i's formed wQomOAIeX f | e plate as front wall, a plate as r cRFIEPI6G/OZ3R6 |- and
an outer chanber wall arranged between th33n the outer dianeter of

whi ch chanber is smaller than the inner 10 dianmeter of the nouthpiece
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undesired, prenma
shape with a longer extent transversely with respect to the

1ong:.tud:.nal direction of the metering slide duct 108. This
permits larger cavities in the metering slide 123 whose
20 available travel between the £illing position and the .
emptying position is bounded by the outer dimensions of the
cartridge as a result of the fact that the metering cavity
124 cannot be opened to any degree with respect to the
outlet opening 105 and the discharge opening 109
25 simultaneously. The metering slide duct 108 has a U-shaped
cross section, the legs 115 facing the reservoir space 101.
The lower wall of the metering slide duct which connects
the legs 115 is also the cartridge base 107.
Figure 4 shows a section along line J-K in Figure 1
30 and makes clear the complex shape of the metering slide
duct 108. The outer walls of the two legs 115 of the
metering slide duct 108 have recesses 118 which permit
positively locking engagement of activation means 71 on the
metering slide 123 and permit its horizontal displacemenc.
35 The height of the metering slide duct 108 can be modified
during the manufacture of the cartridge 100 by modifying
the distance from the cartridge base 107 in the mold. As a



transfer of the nmedi canent dose fromthe netering cavity of t he

netering slide into the dispersing device before the WO 97/ 00703
PCT/ EP96/ 02396 26 actual inhalation
procedure, the powder duct has a downward - curvature in order to forma
pocket. During the sucking, t he powdered nedi canent dose is transferred
into the OMaAReN703 nterior with the partial air stream t WERERIPIIEH 5
powder duct and through a tangentially rudding slit in the outer wall

of the chanber. The partial air streamwhich is necessary for this is

branched off fromthe, maipn air [0 fed through a, purgipg.air _duct
of the netering (fee\ﬁugé-'.' &e'AgogHIrnésuqft gﬁgt ﬁ“g(iifgﬁ?gt%zftw“ttﬁq g% tiA 'ég?
stream whi ch 10 meRe¥FdRs tFddeowtied FaBsde tmedified: hin nadditagnc o t thend
enter sdt hehpogdemdu&bntamrramwsfm)tqﬂ It@eofnet'.&iﬂgétcﬁﬁiﬁg 124 gﬁ&i t¥niBe )
ensured. The dis ' LI r S ...the air duct into the
annul ar space su%%%%%?nggtﬁ%é c?@ﬂg%gngg?e}%[go%@?ggm:}r of _the fact that the
outer wall of3the 15 chE#88Fes 6@ te fRosheif Fhe AFUSENEYl ofefigr 8y the
slits runni ngeteirdnyhelt@anbzs frdrerdbove thp, disbsmyitydinalwseeBion

s necessary for @sPeailInbiiGy P TGRH LE AL HONIBERIGL (a). An oval
disintegrating it 1'ntq fine particlés 1s sucked 1nto_the chanber

tangential |y dur MRFSFHRY aCRBAEY ThER4 ur¥sac €oBFtERRTED O txamsvers®dBs Whtkeh
faces the chanberrdspieeti ao ithecdoagitudiathl direstiom ofwhi &hogAdexegiHch 0fn Of

the slit walhoso il 188 recefP8MBE NituadrB8! YAAIBLMEALS FoREC A UM the

reservoir space 101 of the cartridge 100, in a position in

which the cavity 124 is aligned with the outlet opening 105

of the cartridge 100. 2 protruding element 125 with a

downwardly directed stop 130 for engaging in the slot 119

15 on the cartridge base 107 is constructed at the opposite

end of the metering slide 123. On the upper side of the

protruding element 125, a transversely running, wedge-

shaped, shallow groove 126 is constructed in which a lug

(not illustrated) from the upper wall of the metering slide

20 duct 108 can lock in a sprung manner in order to f£ix the

metering slide 123 when the cartridge is being filled and

during transportation. On the two longer outer sides of the

metering slide 123 there are recesses 127 for fingers 71 of

a metering lever 68 of the powder inhaler 1 to engage in in

25 order to move the metering slide 123. On the underside of

the metering slide 123 there is a slight, strip-shaped

elevation .constructed around the cavity 124 and running

from it in the direction of the protruding element 125,

with two parallel strips in order to reduce the supporting

30 surface of the metering slide 123 on the base of the

metering slide duct 108 and to make the slide 123 easier to

move. This raised portion also acts as an additional seal

of the cavity 124 with respect to the metering slide duct

108 under the metering slide 123 and reduces the risk of

35 powder entering the metering slide duct 108 from the cavity
124 under the metering slide 123.



The structural design of the dispersing device makes It 'possible
to di sintegrate and di sperse 25 pharnmaceutical powders with

di fferent structures. It is possible to disperse powder

formul ations in which fine primary particles of an active ingredient
are aggl onerated (so-called nuclear agglonerates). These .

aggl oner at es aM@QYNGIAt egrated in the chanber interior by 30 PCT/ERI6/02396
convergence of the partial air stream whi 88 is charged wi th powder with
the dispersing air stream the fine particles are dispersed in the air
and di scharged fromthe In éngbegeg\ﬁghtge bf\haé,_@tdrgn gir tﬁ-fereﬁ”é%pe%
Anot her type of % }‘_\d g so-cal.l ed he5|¥ m Xt ur es

fine particles of*8ti%e c1fng?: 8i Jftering, %:ar"tsl eFeRERIEees.

powder fornul ati owwazddy diregftrdtlepsaldd of wmaclchmm;lgt gdide nk23 are

particles of actijfRended to ensuf@ 9&{@0515@:1se guidance of the metering
PCT/ EP96/ 0239 gedl ent becom ng

det ached fromgt h&ELdge 387 p’eﬂtFB?e?eterm%eF?'lbg%h QB‘éFsg'g i n PhdBR CX5%am
and dirscharged fmsetibe 4, tbeadbenvwarby milcdectény aber 330 i carxcakscerbe

pa'I[‘Li C|565 remaj[ ntseetnhi n};ﬁélem'éh.at |s‘l'3.fa§r %ﬂj ehfl d:bédchitéﬁgéhé/a thna @gl ay
Wi respect to.the fine,.par agtive | redi ent, .durin
i nhal ation or ar @eﬁﬁlﬁﬁasfﬁr'ala (#u&ﬁrlslr@ 50 PRRSELonS - bémr s ed

from t he chanber thepsperbation osdtdoni nghe met@lream a@:der H&3c asr inserted
particles whioh @se fli-sadapansinie Anto tieImBtedifgl 81idd RSt oBaiia aldLady
deposited in the lr‘rlougg g‘lge 191§pé[rhr<391%tt: Eioenngggetshgnl Qltx]allé %ae(eﬁignén the
protruding element 125 of the metering slide 123 and holds
B the metering slide 123 tight in the transportation
position. This position is set during the assembly of the
15 cartridge when the metering slide 123 is inserted. In this
position, the cavity 124 of the metering slide 123 1is
approximately flush with the outlet opening 105 of the
powder reservoir space 101 for the medicament powder.
' In the filling position, the locking securement of
20 the lug in the keyway 126 is released and the metering
slide 123 is slightly displaced laterally in the metering
slide duct 108 to such an extent that the outlet opening
105 of the powder reservoir space 101 is aligned with the
metering cavity 124 of the metering slide 123 in ‘order to
25 receive powder. This filling position of the metering slide
123 is reached for the first time after the cartridge 100
is inserted into a powder inhaler 1.
An emptying position of the metering slide 123 is
reached during the activation of the metering procedure by
30 further lateral displacement of the metering slide 123 inrto
a position in which the metering cavity 124 is aligned with
the discharge opening 102 in the cartridge base 107 and the
purging air opening 11C. In this position, the metered
quantity of powder can be transferred through the opening
. 35 109 into an adjoining powder duct 15 of the inhaler 1.
The three-piece pharmaceutical powder cartridge 100
with the cartridge base 107 and the 1lid 121 is preferabiy



In order to avoid direct fanning out of the air stream charged with
powder and flowi ng back as a result of a nozzle effect at the end of
the outlet duct of the netering device, a partial air streamis
branched of f 15 through the passage openings arranged in the edge region
of the baffle plate fromthe air streamwhich is fed to the

chanber. This WPM®PEOYi rected onto the outer surface of the PCTERIAREG oq
cone- shaped connector el enent on the front3 i de of the baffle plate
through a radially extending annular 20 web which is arranged at a
distance in front of the baffle pl ate, said air being deflected by the
conngc]t f)r el errentmaamfg.ctuir:]éat £aof0wdalystifens Uaid UtHE NGleBbFid I SRIaNNREH
coaxially sur, ai.r . r . L ENBIQes om
the central openiv;nﬁg'%glf %tahegﬁou%s%%égéﬂﬁgé glg%nte‘gr#er}gu W%ﬁl% ng %lB s
stream whi ch occ RIEEGREPLY dapRpusachured | fros tRR%YPrOPHBQZ?e eThect dasel
the flow ng baclt;mmras pdisppayanblivh is f ddReirhse pdm:ciegréte@ SiHtcoUBEE Ng
air stream an rd : ut, .a,Vv ogdet

phar rnalceuticalg dé}%%\;kgg? ?Eteoratshg ?D%P%Qaﬁg %ﬁ]a%%ﬁ?%ﬁ%n%g%%?ﬁggliﬂﬂaﬁ ng
30 person and frdif URBRE 8RIE ntRFYORe Ofr She Hraxirigge i‘-&?ﬁaﬂlﬁg inclugepsem.
The branchi ng of fad&iitdohaltprastpix tiidlm scriptordmjectibn apided alihgSivigmm
which is fed to IS Si Vd Eads d | | he
overal |l resi stantclzliéﬁo :t%e%m%ev\d%r I n %_I‘Le'r. Asé%gﬁeéﬁlgg%%%ée&é/e?%ﬁ‘
cross section of ECOLBERAE-o gFiR { BEFIRS 1 ath| Mexks: car dsspeesdidy
devi ce, lfe onmcheld ot feromsplastiof £ilms.pobeer thehabketrige D800 is

WD 97/ 00703 assembled, before filling and inS&A{idP¥0%238201ia 121 the
film strip is inserted into the annular gap 112 in such a
way that the display indicates 0 removed dose units in the
viewing window 113. When a dose is removed, the strip is

15 rotated about the longitudinal axis of the cartridge by a
toothed wheel 74 which engages in the opening 114. As soon
as the preselected number of doses has been removed from
the pharmaceutical powder cartridge 100 and transferred
into the powder inhaler 1, the mark which can be seen in

20 the viewing window 113 of the outer edge 103 indicates the
imminent complete emptying of the pharmaceutical powder
from the cartrxidge 100 so that, for the sake of the
functional capability of the powder inhaler, a powder

change in the powder inhaler is requested.. Instead of
25 figures, the removal can also be visually indicated by
color distinctions.
After the cavity 124 in the metering slide 123 has
been emptied through the discharge opening 109 into a
powder duct 15 of the powder inhaler 1, the metering slide
30 123 must be returned into the metering position. The means
which are required for this are arranged in the powder
inhaler and are parts which are separate from the
cartridge.
As a result oif the structural design of the
35 metering slide duct 108 with lateral recesses in the legs
115, an activation of the metering slide 123 before
insertion into a powder inhaler 1 is made more difficuls,



28 reduced wi thout the dispersal and disintegration of the powder

I n the chanber being at the sane tine substantially I nfl uenced or

nodi fi ed. The chanber is an essential part of the dispersing 5
device. It is hollow cylindrical on the outside and has a specially
constructed ihner wall of the cylinder, into whi ch inner wall the
partial air stw@ameomsi ch is charged wi th powder and the P&EGFIGIBINE|

di spersing air enter through slits whj fh extend tangentially through
the outer wall of 10 the chanber of the cylinder. An overall streamwth

uniformy distributed powder which has disintegrated into fine
particl es | eaveseshecididwesinde dipgh transpertasiion-seopeed nipdkinghefceheer

% the bafflleI plg&eﬁm hsPpgedsatheo thetchgfao%f Ofhd h@%ﬁéﬂn&aﬁi dgs }Re
e inner wall o ec opskruct ed.Jjn a_wa

cross .section ofmF rﬁ:%r‘{‘? ?cﬁ ?ﬁg #I’aﬁ?etlé’f b§ 589‘ ?‘fi/ ‘Athough
perpendi cul arly thi$ despewit wequiive any |lerget aﬂplmat‘a&nscfafpm.aganlsn
the case of efghpniy &léﬁﬁlé)lﬁye(énﬂabiﬁgafwr&diﬁmoﬂebéséé‘@ GRS eOlsi8kX

slits- 20 1In prin an .eigh lits are Iso ossi ble. The
number can al so H@ﬂ‘%s%f bnﬁie d‘nﬂofibé % l:sr"f'lfll a8 gﬁ?)e’r"?ﬁﬁssteﬁem
formati on of a cybeondatérml Asuxfaassulaf oﬁhehemetering:t sligle t Iso dithabt er

of the outlet opegk é;skitzhﬁe baﬁé:mmg At echs san&hﬁcédﬂ&a&heﬁo%%&

di aneter of the cha # risk o gg?rse parti g es e rging _fr mthe
chanber is c SREFE goteol ﬁ‘sr eﬂﬁ%%%lsa‘r?he et dPEFT RS gdP6P the B
surface of the chahbhrreuu@;sieﬁhetq|9¢(1mfawﬁsantmat:h©ncgﬂtentsthé |thﬁer

wal I's as a resul tagtridige adhesi on of nore highly adhe5| ve primary
particles such as occur '#.tgl.i% %éi ﬁl‘l cal %Otgg unLaliresult of
the powder duct whose ent!s AN &F F4E5R ’cﬁ %ﬁ@“EFF’E% FES inber
i s not of sywithr pc &ighsn fitu qapset hﬁermpve@uwim@toqumomnggmm

i nner chanber inan8i cix t kA sROWEestélks ©RENScontenBaV OAGERIst rem&RITEWoaat
| arger than %%at of the oéh r surfaces and the 35 slit which connects the

powder duct St eri or is approximately twice as w de as

the slits through V\/nl ch F:Lgure 7 shows a powder inhaler for receiving a
medicament cartridge 100 in 1longitudinal section viewed
from above. The powder inhaler housing is composed of two
half shells 4 which engage one in the other according to

20 the tongue and groove principle. A so-called functional
carrier 50 with horizontal and vertical parts (elements)
12, 50b, 50c, 54, 61 is arranged in the housing formed from
the shells 4, which functional carrier 50 divides the
interior and is fitted with operating elements. The hollow
25 cylindrical or truncated cone-shaped mouthpiece 3 with
dispersing device 2 arranged therein adjoins the housing 4
of the powder inhaler 1 on the front side. The dispersing
device 2 has a chamber 8 with a baffle plate 5 as front
wall, a plate 12, held by the functional carrier 50 by
30 means of a rib 50c, as rear wall and an annular outer wall
which is arranged between the latter and comprises webs 14
and slits 13 which are formed between the webs 14 and run
tangentially with respect to the chamber interior. However,
with this structural design, the plate 12 of one of the
35 vwvertical elements of the functional carrier simultaneousliy
forms, as part of the dispersing device 2, the rear wall of
the chamber 8. The outer wall of the chamber has a smaller



the additional dispersing air enters the chanber. The WO 97/ 00703
PCT/ EP96/ 02396 29 relatively large
nunber of air inlet slits causes an air j acket to be forned between the
i nner wall of the chanber and the introduced powder and reduces the
contact between disintegrated fine particles of powder and the inner
wal | 5 of thdVQNARE, The chanber has a doubl FGHEFEABME |t s
struct ural design triggers the disintggrati on of the powder, and
al nost conpl etely separates out coarse particles fromthe i nhal ati on
streamenerging in the center. 10 The residence tinme of soft
aggl omer at es wi touker diametsr fheni the inner gihmaiesi bifc thenmotyhpibemsds
”ﬁi nly on thebr thasgant iaa{nuwﬁes;_aaﬁl wusuﬁfbﬁﬁzﬁLﬂga;i_ﬁﬁn;d'hﬂln]b%?e%i &
the air enterin r...angepii ime o
the powder in tﬂce$€ %’rcl‘rg"g"g%ga‘?\l églgﬁe?r'b%#kl’%lc? ot onr§ gggﬁr\r,\géﬁ'f'?t?ﬁ ‘f%e .
rati o of the parthaibatflginlader 8okt Inrgsrasbansbheourar diapetenanfithe t he
di st ance DHet emtbénegbalel |sudh alre @egerithetlinr th@l bugér t Ezgl%ﬂ)%he

{

o A e YAEEES MALLTS SEUE bt SRl el o5 YRS
possi bl e to adapRo¥HPHApersiAfga resydyied this rErusgurabndesigniof the
different powderbdpfrellgliatens, theVdddldr shacet ITEBOWY tHeSERANBEr tHEs
fanctional oart Slafdil ors 4l W8’ Bpblfng! ATYY TntkbleAbfedd 14 Shd uid
10 position of the dispersing device 2 within the mouthpiece 3
is fixed. At the outer edge of the baffle plate 5 there are
a plurality of passage openings 18 arranged distributed
symmetrically over the circumference in order to branch off
out of the annular space 17 a powder-free partial air
15 stream from the dispersing air stream before it enters the
chamber 8, which powder-free partial air stream enters the
space 11 within the mouthpiece 3 in front of the baffle
plate 5 through the openings 18. The baffle plate 5 has in
the center an outlet opening 7 for the air stream which is
20 charged with powder and which is fed through an outlet duct
8, constructed by means of a hollow truncated cone-shaped
connector element 6 on the front side of the baffle plate
5, to the central opening 25 of the mouthpiece 3. In order
to deflect radially to the connector element 6 the partial
25 air stream which enters the annular space 11 through the
openings 18 in the baffle plate 5, an annular web 10
extends radially toward the inside at a small distance from
the front end of the mouthpiece 3, to such an extent that
an annular gap is constructed between the inner edge of the
30 web 10 and the outside of the connector element 6. The
hollow truncated cone-shaped connector element 6 is fitted,
with 4its larger base having been rounded off, onto the
baffle plate 5 so that the partial air stream which is
deflected radially in the annular space 11 by the web
35 strikes the outer surface of the connector element 6 and is
deflected to the outlet opening 25 of the mouthpiece. This
resulting annular partial air stream surrounds the air



fundanmentally nodified. Al that is necessary is to offset 25 the vertical

el ement of the functional carrier (plate), which forns the rear wall
of the chanber, in the direction of the longitudinal axis and to

i ncrease the length of the webs which are attached to the rear side of
the plate formng the rear wall, and which formthe outer wall of the
30 chamber. wo09700703 The conpact design of the di spersi n§CHEYI6N23Mas

t he advant age that the nouthpiece whichgis arranged on the front
si de of -the powder inhaler housing is of re?ativel y short construction

and makes it possible for the powder 35 inhaler to be of conpact design.
Furt hernore, the ptesanurchargedicpbsh tpardesf, frow- ghet oukddtaducted as a

ingredient in thegyrroBRMSY dithateeaml N particul ar the nout hpiece, is
m ni m zed. Vo ggllxgoog)e%ing on the front side of the hoyging o
PCT/ ER96/ 02396 08 NSRS of

t he powder inhal epowtise nonhalercefor thehe mputhpiedeg Weviengagehe in  is
functional cargiepgsBBESAINY closedbl 08, pTEHL 5 NGh] &Y WxtenfBULBRard, as a
transmitter, dri ve g%;él € erti f(ir Eﬁfhe d%;%ja%l dgw ce in tge_ gowole%0
cartridge and t he S¥TERSF ESFHAGRL SEpED fRE GPRE-¥PBrh CAFEREF or? not3Pbl e
pl astics. Medical ftheaborprenstal qlsmenteef dthepdupetigialngarrier 50. In the
po: yp{ opyl ene, gomae?r IQ_Qn%_hlére Ea%é!gﬁSé%@%peﬁQhﬁélCSH' 86#, the dispersing
polystyrene, and SV aBEh LSall" A0S, SlhIRCPBE IRE St yn amigy 5
metals or netiP through an air duct to the plate 12 and into the annular
space 17. A horizontal component of the functional carrier
50 extends from the rib 50c as far as the valve chamber 51
and seals the latter off at the top. The wvalve chamber 51
is closed from the rear end of the interior of the powder
15 inhaler 1 by means of a wvalve flap 52. The sucked in air
which is necessary for inhaling can enter the interior of
the housing through slits in the housing shells 4 and
passes through the rear opening 53 after the valve flap 52
has been pivoted into the valve chamber 51. The powder
20 inhaler is reé.dy for inhalation when the locking of the
valve flap 52, in the position in which it closes the
opening 53, has been released with a metering lever (not
shown). The valve "flap 52 can then be pivoted into the
valve chamber 51 by the sucked in air stream and can clear
25 the opening 53 for air to enter the valve chamber 51. The
air can flow out of the wvalve chamber 51 through the air
duct to the dispersing device 2.

The rib 50c of the functional carrier 50 is divided

at the end facing away from the baffle plate into two

30 ~vwertical elements 50b which extend upward £rom the
horizontal part.

_ The horizontal part of the functional carrier 50
has in the cent'er region a shaft 61 (second vertical
element of the functional carrier) which extends upward

35 from the supporting surface 56 and has two side walls which
are constructed at a distance from one another and whose
inner cross section is matched to the outer contour of th



al l oys which are known and suitable for the purpose. In

contrast, the spring elenents of the inpulse transmtter and of the
counting mechanismdrive are | i kewi se nmade of plastic and are
integrally injection 15 nolded directly onto the | ever of the inpul se
transmtter " or of the functional carrier. Exanpl e of a preferred
enbodi nent WO 9700703 Fi gure 1 shows a vertical section thr ®GEEPNIIN
pharmaceutical powder cartridge 100 wigh a central 20 reservoir
space 101 for the powdered nedicanent 1n a mul ti pl e dose quantity.
Over a substantial part of its | ength the cartridge has a cross section

in the form of a Powded reaxtwiigeh tos bel dmsemsedoandovhichi den a¥litsion ear
ITE _gl gurleI &fanélﬁrpamlal SRRiridged! O%Tbhehhgnessaéél ngdz 9%&2@3&

e side wall o r eservoir, SPAGe . as _two_ .. straj si_de
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si de of 15 Qe 1501mb _tdpmrﬁohhhﬁt%iﬂﬁ&vﬁibﬁ! ehiaagﬂaiqur zgddgﬁi&@_vy@lé 0%0
parts a, u ribs | re_directed outwar in eac
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i nserted int 3% hedibfRrentigactive Aporpdierfwer a similar cypteRro0sAER the

PCT/ EP96/ 02396 guide webs in another position with respect to one another

is also simultaneously prevented. _
Figure 8 shows a section along line A-A of Figure 7
viewed from the front side of the powder inhaler. On the
15 underside of the housing 4, the two half shells 4 are
connected by means o¢of a groove/tongue ijoint which is
continuous as far as the rear. In the center region of the
powder inhaler, the housing which is formed from the shells
4 is open at the top and can be closed by a 1id 64 which
20 can be fitted onto the opening edge from the front and has
a U-shaped cross section. The 1id 64 engages, with
dovnwardly directed wall parts which run around starting
from the edge, the upper part of a powder cartridge (not
shown), in particular the part which protrudes from the
25 opening on the upper side of the housing. The lid 64 can be
pulled off toward the front in order to insert a powder
cartridge. In order to permit this, the edge of the
downwardly directed wall parts has webs which are pulled
inward and which engage in grooves 63 in the edge 4a of the
30 housing shells when the 1lid is fitted on. In order to
achieve a smooth joint on the outside of the powder inhaler
housing between the 1lid 64 and housing shells 4, the upper
edge 4a of the housing shells 4 is offse:t toward the inside
and the grooves 63 are provided in the inwardly offset

35 part.

In Figure 8, the structural design of the
functional carrier 50 and its arrangement inside the powder



31 region 104, the reservoir space 101 tapers in a funnel shape

and ends with an outl et opening 105. The straight parts 10l1a of the

side wall of the reservoir space 101 continue linearly as webs 101c in
the | ower region outsi.-de 5 the funnel 104a, as is clear fromthe sectional
drawi ngs 2 " and 3a. In order to be able to supply the | ower

part of the waawewreddge 100 with an energy inmpul se by stri RC'F@PW%Q t he
triggering of a metering procedure, a web 16 extends 10 outward in the

funnel - shaped region 104 fromthe outside of the funnel 104a in the
radial direction of the cartridge to the outer circunference of the
cartridge. The arithad@rhpusingoire represerbed aln grsatescdetaili-h&hecsifional
drawi ng 3a. walls ofhehénishgEst &d r&t@hangxpﬁbaracerw7,thaZ?sup@oatﬁa@ged
15 on the base of &éﬁc%aréé'ggf égg gg{i%}r gg&ggl&) Q4er 4 éoase
surface of the reservoir space 1 R car 'S a duct
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the end of an air ct 39 co teg, d Segyoi ac
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the outer walds ofgdi: tmg Y hegirhbba 3ned Gl et-20ge%wALER 18! bo
components 101c. eeu?éérted 1s arranged within the shaft 61. The metering
lever 68 has two lateral surfaces 69 which are connected to

one another by means of a bridge (not shown). On the outer
sides of the lateral surfaces 69 there are bearing journals

20 70 which are directed outward in the upper region, engage
in correspondingly arranged bearing bushes in the side
walls of the shaft 61 and permit the metering lever 68 to
pivot about the axis of rotation (pivotal center) formed by

the bearing points. At the lower ends of the lateral

25 surfaces 69 of the metering lever 68 there are inwardly
offset arms 48 with inwardly directed fingers 71 which act

in a positively locking fashion on the metering slide in

the metering device of the cartridge in order to move said
metering slide. The fingers 71 are at a sufficient distance

30 from the pivotal center of the metering lever 68 so that a
pivoting movement of the metering lever 68 results in an
essentially horizontal movement of the fingers 71 in order

to activate the metering slide of the metering device. Two
parallel rockers 72 of a metering button 73 extend between

35 the lateral surfaces 69 of the metering lever 68. The
toothed transportation wheel 74 of the drive device for the
display device in the upper edge of the powder cartridge is



I's open on the outside of the cartridge. WO 97/ 00703

PCT/ EP96/ 02396 32 The upper
edge 102, represented in Figures 1 and 2, of the cartridge 100
continues the curved parts 101b of the reservoir space 101 and w dens
the straight parts 10la to formthe circle as is shown in Figure 2. The
upper edge 102WO 97878 he reservoir space 101 is surrounded oRCTH %i de
at a small distance by an annul ar out eg2edge 103 which is of f set
fromthe side wall of the reservoir space 101. The outer edge 103 is of
hi gher construction than the edge 102 and projects beyond it and has on
the inside a smal FERYLSEMHAT dedlf or EhRceiSASREORAL ottie@W. wal Padfl a Eegtheddge
lid 121. A pl esanspdrtanionr ivhdelot 74 | beshg amedhtedi etitshdk c&hes right
metering units capaRg LBSESE [ t ul,ar P;Ada | | n
at the top between tﬁefaut refebd 6(3}{%) an Itih(‘a:?l t-'ggulper eed%fe%mél%eso%%%
annul ar gap 112 c%ﬁg?hé’% H"S‘ecl ng, abell . | The 159°Wﬁ4:ht¥'§n$lé‘ﬁﬁmd

i n section in i geuheeb '_amdengag_eanOt:ghethedggeelsasoa &anﬁmld&ﬂ (635 the
corresponds to thgyrer é@@rqfﬂltﬁaetcs&ceiaéé;géptﬂh%r tagega%g?’th@m&}ffédggg ’

femoval . 20 | of Shg. tiim sURtR §b3 oRAST atooBovR0 HLch FLEN AGEEP in
wi ndow 113 t hr oughcedrddneehewitdsi theonraiowdle off alddes fiidom the stcaryridyech
i s provided with fREKS Ahele ML R0IA Noheel O SigC enfage@Uivids Qf
the outer ed%_eo 10%08&?;3 r%b':l! 'o?las'le (transmission wheel) which projects
through an opening 45 in the side wall 69 of the metering
lever 68 and has on the outside a toothed disk with a
larger outer diameter than that of the toothed ring for
engaging with the toothed transportation wheel 74. There is
15 space, in addition to the arms 48, offset from the lateral
surfaces 69, of the metering lever 68, for a restoring
spring 76 which pulls the metering lever 68 toward the rear
into the initial position after locked connections have
been released.
20 Figure 9 is a section along the line B-B of
Figure 7 viewed in the same way as Figure 8. In the rear
part of the powder inhaler a part 73a with U-shaped cross
section of the metering button 73 projects beyond the
downwardly offset upper housing wall. For their connection,
25 the housing shells 4 have surface parts which are directed
inward toward one another and have a catch connection so
that the shells 4 are held together and the housing is
sealed at the top. The downwardly directed, circumferential
side wall of the metering button 73 is pushed, when
30 activation by means of pressure takes place, into the
housing through a slit with a corresponding contour. Two
parallel rockers 72 extend, at a distance from one another,
inside the housing from part 73a of the metering button
through the space between the metering lever 68 and the
35 opowder cartridge and permit the metering button 73 to be
coupled to the lateral surfaces of the second vertical
element of the functional carrier 50 by means of bearing



profile on at |least a part of the circunference in order to 25 nake it

easier to take hold of and grip the cartridge 100 -~ when inserting it
into the powder inhaler. Figure 2 shows the cartridge 100 in a
| ongi t udi nal section along the line NNO in Figure 1. The distance
between the si'de wall parts 10la of the reservoir space 101 30 which is
smaller in thWO9878Etion as a result of the depart ure BFVEREIEIG S
section fromthe circul ar shape can ba3sseen. In the region of the upper
edge 102 of the cartridge 100, the dianeter of the interior is

i ncr eased between the wall parts 10la so_that there j§ a.circular 35
cross section of JCHERREsSAR r lgﬁaéée'i?)’gll.ngThéeE%’Et i%ns with 1(3‘%5, #?F?‘?E;aa"'

opposite, of theufdees$9., ofhidhe sprreunds rthe roghexe 70 pfatheometering

towards the insi gmatesderseahh thide cfdgede extends IWP0O EhO8788gion outside
PCT/ EP96/ 02396 102. The

circunferenti al &&Fe?hgﬁﬁesﬁogpwrl}ﬁ Pﬁ‘é’dgﬁnﬁarg:rridge' gap 112 for receiving a
filmstrip i sBrepresent ebini his regiswhertbe Sunctiprnal sagrséerohfl hascarmg i s
shown-that the 50ashfdbHeextBhANuERARE CEEor theO HoR z6H6£1 188rt Catdiensidle
wal | 5 10l1la of .the,reservoir spage ]1?31 1rllas at_one plgi nt _in.fhe . egi on
of a wall part 1&5‘&“&0%?1’\?&?‘8‘9? Hr et dPRTT ST oBgn?ﬁgief§4%‘|’£ﬁfg
extends into the txanghittepp78 1withor hammer 7%nddgdndacess thet garhvidoe
transportation whesl nes £©r itbe upperh@nidzentsiasdi gU agptentwel cabwaAgryt ed
filmstrip V\QbCh’di]r%ctfegrbéfon&) %Ioggiglshvﬁﬁic%n eBBSgLOﬂ? rbeeaqq%gf B{lsﬁésa rle a
the arms 50a. At the impulse transmitter 78 there is, at a
distance, a laterally. o.ffset transverse spring element 81
with a projection 82 which has an outwardly directed
oblique surface 82a. The obligue surface 82a interacts with
15 a projection on a rocker 72 of the metering button 73 so
that, when the metering button 73 returns into the initial
position, said obligue surface 82a can move its projecéion
laterally past the transverse spring element.
An angled movable plunger 47 is inserted into a gap
20 77 of the functional carrier 50 above the valve chamber 51,
extends into the cartridge shaft and, when the cartridge is
inserted, said plunger acts temporarily on the wvalve £flap
52 in order to release its possibly still existing locked
connection to the metering lever 68. In this way it is
25 ensured that the metering lever 68 is pulled into its
initial position by its restoring spring when a new
cartridge is inserted.
Elements of the functional carrier which extend.
downward from the horizontal part of the functional carrier
30 50 as far as the base function as side walls of the wvalve
chamber 51. The latter has an opening 53 which is closed
off from the rear part of the housing with a wvalve flap 52
which is coupled to functional carrier elements.
Figure 10 shows a vertical longitudinal section
35 through the powder inhaler viewed from the side, for the
sake of better comprehension of the insertable powder
cartridge only the metering slide 122 of the metering



toothing in which the teeth of the toothed transportation wheel 74 can
engage. The funnel -shaped construction of the reservoir

space 101 in 104a in the |lower cartridge region 104 with 15 the outlet
opening 105 can also be seen in this viewin Figure 2. The outl et
opening 105 i$ preferably oval in shape with a | onger extent
transversel y \WoB#7p856pect to the | ongi t udi nal directi on RET/ERIEO3 eri ng
slide duct 108. This permts larger cadities in the netering slide 123
whose 20 available travel between the filling position and the
enptying position is bounded by the outer dinensions of the cartridge
as a result of tKeviget whdch helset integrated t yinto 1the casavtriigepeird

to any degree W tdrhemapgeally idiresentedtiwitheOgenl gy débitiddd ihhérder

di scharge openi % 101%s%§-at3' rE%I t@.ﬂ?@i‘%%i q?:.tﬁPt{hé ngl. Iér%e .ﬁuc(; 8_5{ has

a U shaped Cross sect P ng the reservolr
The | ower wal | ofaIF"r‘Fe‘lﬁePﬁr% rgqqeavénau%?‘r%ﬁ@h connect s the Iegs 115
is also the cartridge base ﬁﬂ& front side of Eh@Uhsusind)s theS @utBPigtONY

line J-K in Figur 0 £t tering ‘
sli de duct B é';“’?’h ai8p8 gg’igl\il? t‘%}g‘f‘% P iIEAs, Yhebhed hild
netering slide dide ﬁi‘d\ge r’é‘é’é’s‘&assﬂﬁ Rehi &H |§€Fm3&nhalat19§5| tthge| 8ir
| ocki ng engagenerﬂtmocthamﬁd)nwnﬂangoﬁaeﬁn cinBfges thH¥RULGRI Nthes| beREAR3
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100 by nodi f yPng Shaped ﬁ@nﬂ?%"t%@éef"ﬁ% fhéﬂt‘&h FREFeURGS; £hep putiet hdugto| d.
As a WO ,98xBena88 forward from the baffle plate 5. In front of the
PCT/ EP96/ 02396  paffie plate 5 there is an annular space 11 which is
bounded with respect to the central.- opening 25 of the
mouthpiece 3 by a radial web 10. A surrounding air stream
15 which is free of powder and which surrounds the air stream
which is charged with powder and which emerges from the
duct 9 is formed in the annular space 11 by deflecting the
partial air stream which enters. through the openings 18 in
the baffle plate 5. The interior 8 of the chamber is sealed
20 off at the rear by the plate 12 which extends upward from
the functional carrier 50.

The wall of the powder duct 15 extends on the
underside of the rear of the baffle plate 5 to underneath
the sﬁpportizig surface 56 on the functional carrier 50 for

25 the powder cartridge. The upper side of the powder duct 15
is closed by a horizontal part of the functional carrier
50. The powder duct 15 has a downwardly curved section in
order to form a pocket 30 within the powder duct 15 in
order to avoid premature transportation of the powder under
30 the force of gravity when the inhaler is held at an angie,
said powder passing through the passage opening 57 in the
supporting surface 56 into the powder duct 15. A downwardly
directed web 60 of the functional carrier 50 can receive,
in a recess, a finger at the end of the wall of the powder
35 duct 15 and, in this way, said web 60 fixes the baffle
plate 5 and the powder duct 15 to the functional carrier
50. Por manufacturing reasons, a component 31 of the



34 result, the volume of the netering cavity 124 in the

netering slide 123 can be nodified in addition to the hori zont al

di rension of the netering cavity 124 and can be '~ adapted to the desired
nmetering quantity. 5 Figures 6a to d show the structural design of
t he metering slide 123 from above (a), in longitudinal section (b),
from bel ow (c)weresdeore3 cr oss section (d). An oval met er i MRCERSEN2396.24 | S
constructed transversely with respect 4 the longitudinal direction in
an end region in 10 order to receive the powldered nedi canent dose fromthe

reservoir space 1 of th rtridge 1 In a posit whi ch _t he
cavity 124 is al ﬁb‘ﬁﬁi‘ tsi?el&ﬁe 4odBI T 75"8&‘3 oy waifo?é tihe PRWART dg¥<k 00.
A protruding el erntviep® webhia ordex¢anpuovide (hdtb@tleda’stwuﬁ&gf of the
engagi ng in the shfaehlGute a8 &helear;scsgldﬁ%nbam thd s&.&@mter ue&edni’ﬁgt he

opposite end o h.e neteri n sI | de t uppe of the

prot rudi ng el emen"'f;g , é'eFP‘Qﬁs £ 18 F%ﬁﬁl%‘a &'g‘g ch maysﬁ’?p@&"%ﬁ% ow
groove 126 is5coriet rirthiis rwashimsden engfier afgemtthe Inmithpiecd 3 ramdt tise
upper -wal | of thef1Rs i poatd i g wth o ebB8a C Powles k auetalsprm MBa&ET

in order to fix the eri s|lide_123 en the ¢ ein
filled and AR TS -aftSpsr agﬁ%ﬁ:e ERPHERT \RPAT, 35 %%t%? Ea’age’i he
metering slide 128 taecpPdateeStecexterds 1mmwenst if::qurgetrm Tmmﬂ:lonalacaermr ng
llever 68 of the pyydesaidhpilatle B4 @eamﬂageoff\ p&@%@raﬁr ﬂoasma

nmetering sli 123 t eLsi eri %23 t ere S
a slight, %I p-Zh %d tj}on%eféeﬁtc?fgﬁ goﬁg'f’?%tlég‘% FSuﬁ‘g tst??é'ngaQFt §1%2 A2 and
runni ng f r omdistanaencintin cthe oipner twed lproft r ikl ngowtthpiene B23hat a
with two parall elpgitidlds dir GFtdeant EaﬁeﬁéJQQ iheo sam%ﬁadw 130 susvbhAagenpf

D et S Sl oh 88 Syt Dy, o2 THCEANE MY Sl 14000
an additional sedfhe vigipityeofathe yrper endh & onsrdngt 84 tier merestoying i de
duct 108 1sndespiitey BY itidie Ythéf nd P& dmé@fiedint Ae spiskg 0b1 S8k Pegwer
entering the met eéﬂ nghél L:gfdéiélcés lxgéu](}{ Oéntte%%sci\@t%en the front ends of
the rockers 72 of the metering button 73. ' The transverse
duct 58 for branching off a partial air stream is arranged
at the functional carrier 50 underneath the spring seating
20 pan 86, a web which is directed upward from the duct wall
forming a stop for the bridge 85, which stop bounds the
movement of the metering button 73 about the pivotal center
92 under the force of the restoring spring.
A l1lid 64 which can be fitted on engages around the
25 upper edge 4a of the housing. In the 1lid 64 there is, on
the end side, a window 87 which corresponds to the viewing
window in the outer edge of the powder cartridge and
permits the medicament doses which have been removed to be
read off. There may be a leaf spring 90 in the 1id 64,
30 which 1leaf sprihg 80 presses the cartridge against its
supporting surfé%tce 56. The sectional drawing shows the
design of the upper part 73a of the metering button 73,
which uppér paft' 73a extends outside the housing, with the
wall part which is directed downward from the activation
35 surface of the metering button 73 and is pushed into the
housing when the metering button 73 is activated.



124 under the netering slide 123. WO 97/ 00703

PCT/ EP96/ 02396 35 In cross
section d of Figure 6, the U shaped profile of the metering slide 123
I's represented, the upwardly directed | egs 129 of which netering slide
123 are I itended to ensure the precise guidance of the netering 5
slide 123 in tWOY0¥%€3i ng slide duct 108. In the cross SBET/ERAGOZPI6 t he
downwar dl y projecting stop 130 can al so besg seen. The netering slide 123
can be displaced in the metering slide duct 108 between three
positions. In the transportation position, the netering slide 123 is

inserted 10 as far as p&bei Bryangementhefinther inguise derahmiitted Fe8dwhibe
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approxi mat el y . | et gpenin of the . _powder_reservoir
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the metering 10, | Jeapsnpitfer Pat ¢a3n move transversely with respect thereto.
A drive spring 80a is integrally molded on behind the lever
78a of the impulse transmitter.

The impulse transmitter 78 is initialiy moved away

from the cartridge, by the driver on the projection (not

15 shown) of the metering button 73 in order to tension it by

acting on the surface 35 of a projection on the transverse

spring element 81, to such an extent that the upper end of

the drive spring 80a is pressed against the inner wall of

the housing shell. As the metering button 73 is pressed in

20 further in the region of the first part of its travel, the

driver of the metering button slips off the surface 35 so

that the impulse transmitter 78 is impacted against the

cartridge by the drive spring 8la. In order to have

sufficient mass for a mechanical impulse, the impulse

25 © transmitter 78 is reinforced in the lower part.
On the side walls of the metering lever 68 there is
a lug 91 for hooking in a restoring spring 76. The rockers
72 of the metering button 73 are connected at their front
ends to the bridge 85. On the outside of the bridge 85
30 there are bearing journals which engage in bearing holes of
the lateral surfaces of the second vertical element of the
functional carrier 50 and form the pivotal center 92 of the
metering button 73. The bearing journais 70 in the side
walls of the metering lever 68 constitute the pivotal
35 center of the metering lever. They are only indicated in
Figure 10. At the rear end of the metering lever 68 there
is a 1limit lock 93 indicated. At the front end of the



25 receive powder. This filling position of the netering slide 123 is

reached for the first tine after the cartridge 100 Is inserted into a
powder inhal er 1. An enptying position of the netering slide
123 is reached during the activation of the metering procedure by 30
further |ateral displacenent of the nmetering slide 123 into a position
in which the ri%O&”MT8e cavity 124 is aligned with t he di RATAFIH23¥eni ng
109 in the cartridge base 107 and the 4purging air opening 110. In this
position; the netered guantity of powder can be transferred through the

opening 35 109 into an adjoinin owder, duct .15 of the inhaler 1. .
The three- pi ece PREPTHREATEN Ep% Ccdft ﬁnddggi%tmg Sael (B8 WS dge
base 107 .and t hewhen % nietepinfeclemey 68 pivots, IOMPYLE0IME the region

PCT/ EP96/ 02396 of a window 89 in the housi\r,;ﬁ3§hell of "BREf ealiUedel 08
pol ystyrene and th&. rreterlélrge s%

i de 123 . h%g can be# |enseret ed.intq_the
metering slide duBP SV s ?ﬁ@ﬁﬁggblfﬁ maRar ARt e P F B SIS SRS pEne.
The dose F enbakén dblastenbyvactivat ing kel seetiewingr bekepbn (it (The sSop
cartridge 100 asedgéesdl dn Uned Rtk UAF 4N HY WSt tRE Réterind NRVEINEE

FiPmstrip or i nfEEL EBR FoFTRY it T metshipR puprdd A M Andi ey o)
ring i s construcsecbematically pooihs mgprersedge.film strips with marks can
be readily 10 punched Quttfd Oped a&hd Cof | tHE . tMAAichA® eakkibdd80lQRiel S
10 +valve chamber 51 is constructed from further elements of
the functional carrier 50 underneath its horizontal part,
said wvalve chamber 51 having the opening 53 toward. the
housing interior, which air can enter through slits (not
shown) in the lateral surfaces of the housing shells 4 or
15 other openings in the housing.

Figure 11 is a 1longitudinal secpion which is
comparable with Figure 10 and in which the impulse
transmitter is not represented but rather the metering
button 73/73a with parallel rockers 72 which are connected

20 to the front end by the bridge 85. The interaction of the -
metering lever 68 with locking elements of the valve flap

52 is likewise shown.
The metering lever 68 is located in a center
locking position from which it -can be moved on by the
25 metering button 73 only into the limit locking position in
which the metering cavity 124 of the metering slide 123 is
aligned with the passage opening 57 in the functional
carrier 50. In this illustration, the pressure spring 38
between the bearing 84 and the spring block 86 is
30 represented, which pressure spring 38 presses back the
metering button 73 into the initial position after it is
relieved of load, by acting on. the bridge 85. The rockers
72 of the metering button constitute the connection to the
part 73a of the metering button 73 outside the housing. As
35 a result of the pressihg down of part 73a the metering
button rotates about the bearing point 92.



assenbl ed, before filling and insertion of the lid 121 the filmstrip
Is inserted into the annular gap 112 in such a way that the display

i ndicates 0 renoved dose units in the viewi ng wi ndow 113. When a dose
is renpved, the strip is 15 rotated about the longitudinal axis of the
cartridge by a t oot hed wheel 74 which engages in the opening 114. As
soon as t W¥O878¥8} ect ed nunber of doses has been renove W"the
pharmaceuti cal powder cartridge 100 and trénsferred into the powder

i nhal er 1, the mark which can be seen in 20 the viewi ng window 113 of the

outer edge 103|nd|catesth lete enmptyin f_ the .
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gﬁgrhi”?f ISLLr% 123090 & -5}%1% %-g&ibﬂ "dy i WA 'ﬂﬂéa'w?a[lxﬂe | F140 g,
PCT/ EP96/ 02396 tight with such a force that in order to suck in air for
inhalation it must be overcome so that the wvalve flap
clears the opening of the valve chamber.

In this pogition of the metering button 73 the
15 latch 98 on the metering lever arm 44 is engaged with the
blocking edge of the hook 39 at the upper end of the arm 40
which extends upward Efrom the shaft 43 of the valve flap
52, so that movement of the valve flap 52 by sucking in a::Lr
is blocked. In this position, resetting of the metering
" 20 lever 68 into the initial position is likewise blocked. The
metering lever 68 can only be moved out of this center
locking position and into the emptying position of the
metering device by the metering button 73 being pressed in
further and acting on the metering lever 68. During this
25 ©process, the metering button 73 passes back through the
second part of its possible travel. In this context, the
engagement with the blocking edge on the hook 39 of the arm
40 of the valve flap 52 is released and, instead, the
metering lever latches in with its lug 93 in the recess 42
30 or wvalve flap shaft 43. Since the geometric conditions of
this latch . arrangement are completely different, the
sucking in of air for inhalation is sufficient to rotate

the valve flap and thus release the metering lever again.
Figures l1l2a and b show the design of the metering
35 button 73 in greater detail, Figure 1l2a being a side view
and Figure 12b being a plan view. The component 73a for
activating the metering button 73 extends above the housing



37 especially since the transportati on-secured | ocking of the

netering slide 123 to the lug of the upper wall of the netering slide
duct 108 must firstly be rel eased. Although this does not require any
| arge application of force, it is 5 only possible by engaging through the
recesses in the side wal I's of the netering slide duct as far as the
recesses in WOOWMBteral surface of the netering slide sd® 2396

i nappropriate handling of the pharmaceatical powder cartridge is

necessary before insertion into a powder 10 inhaler in order to gain
access to the contents Th;; I

of the . . cartr] . i 21. whi ch
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simul taneously the projection 99b and has been relieved of tension again
by striking the powder cartridge, the metering button 73
returns into the initial position without having acted on
the metering lever 68 so that the latter remains unchanged
20 in the initial position.

If the metering button 73 is moved approximately
half its possible travel by pressing in, the driver journal
99a which is provided on the ocutside of one or more rockers
72 acts on the stop edge or edges 94 of the metering lever

25 68 and the metering lever 68 is moved into a center
position. A projection 99b for tensioning and triggering
the impulse transmitter 78 extends upward from the other
rocker 72 and projects inward beyond the rocker. For this
purpose, the driver engages on the projection 99b on an

30 working surface 35 on a projection on the transverse spring
element 81 of the impulse transmitter 78 and pivots the
impulse transmitter 78 away from the powder cartridge. aAs a
result of the rotational movement, the upper end of a drive
spring 80a, which is injection molded onto the impulse

35 transmitter 78, is pressed onto the inside of the housing
shell as a counterbearing and tensioned. The different
bearing points of the impulse transmitter 78 and metering



forms, as part of the dispersing device 2, the rear wall of t he

chanber 8. The outer wall of the chanber has a smaller WO

97/ 00703 PCT/ EP96/ 02396

38 outer diameter than the inner dianmeter of the nout hpiece 3 SO
that an annul ar space 17 surroundi ng the chanber 8 is const ruct ed

wi thin the nouWVe378¥83 3. The outer dianmeter of t he baf f | BRCTEER6E2386 | o
| arger than the outer dianmeter of the 5 &bhanber 8 to such an extent that
t he outer edge of the baffle plate 5 fits tightly agai nst the inner

wal | of the ut hpi gce 3. _.As result_of thjs structur desi gn of, the
baf 1o plate 5, PHECHRnGS a7t he Fpriagne PREEiomehent; 80 af58 St
from the openi ngtkg pirotihetiomt 9P cte slimdoffieth® werkimgorsudfacee 35 of
dLSItOﬁr sibngjf flevi lce?a E&?ﬁéﬁbﬁé@ sgs&ﬂhapégaee:?cl | 81 dﬁ?iﬂd% mbreinBit O8E eEpedge
0 e baffle pla .1here_are a nlu i a eni ngs
arranged distr Pbﬂ‘?gﬁru’g i’y BPr i@al?‘@é}ové?et%ér% rggirferggng%sl npg?ﬁ%glﬁ o]
branch off 5 obraweli hsoarthatarsaishcerairatisowdSb- fimpactsr tageingitr dite
stream fromthe gbwReESicagtRidgs ! ie@dr DEHOr effidcteriferthe Npring HEXEE o8,

e o P CRpRaphie, BpEyih AL EASS pdlihoicor TSRS 4k ool
The baffle pl atet® mromofe thet gorreatefidbbingitehtthparetrying oravites ain
stream whi ch is 2feCheteetng &Did®VSET the dnetirGhg Betrde t DhosgFaBen Ottt
duct 9 £ONSLLECt SGA "BAPE Qo Noh! QYALUNER! SO e t1PPE  ering
button 73 to return into the initial position and to move

past the transverse spring element 81 into the bhasic

posit.ion when the metering button 73 is returned, the

transverse spring element 8l can be deflected transversely

15 with respect to the direction of rotation of the impulse
transmitter. Here, an obligue surface which is constructed

on a projection 82 which protrudes from the outer surface

of the transverse spring element 81 slides over the obligue

surface 83 of the projection 99b of the metering button 73.

20 The metering button 73 acts not only on the impulse

transmitter but also, wvia the driver journal 99a, on the

metering lever 68 which is represented in detail in Figures
13a to c¢. This metering lever 68 engages with its lateral
surfaces 69 around the powder cartridge.

25 - Figure 13a is a plan view, 13b and 13c are side
views. The two lateral surfaces 69 are connected to one
another on the front side of the metering lever 68 by a
bridge 49a, which forms the foot of an indicating symbol
88, and at the rear side by means of a bridge 49. As a

30 result of rotation of the metering lever 68, the indicating
symbol .88 is moved into the viewing window 89 of the
housing shell when the unlocking position is reached, and
it indicates readiness for inhalation.

Bearing journals 70 extend from the outer sides of

35 the lateral surfaces 69 and engage in bearing bushes in the
lateral surfaces of the shaft 61 of the functional carrier
so that the metering lever 68 is pivotably mounted in



connector elenent 6 on the front side of the baffle plate 5, to the
central opening 25 of the nouthpiece 3. In order to deflect radially to
the connector elenent 6 the partial 25 air stream which enters the annul ar
space 11 through the openings 18 in the baffle plate 5, an annul ar web
10 extends radially toward the inside at a small distance from t he
front end of tweomemipi ece 3, to such an extent that arPCIERIA3qap i s
constructed between the inner edge of the580 web 10 and the outside of the
connector elenent 6. The hol | ow truncat ed cone-shaped connector el enent

6 is fitted, i th its | 358 bee rounded ontp t
baffle plate 5 s&%ﬁﬁ?‘it ﬁé‘rgagt*?m glcrate%é cg’ E O%]qu ‘ect gd ohe
radially in the meawdenr egdeddge pghage Kb 95 stﬂi‘ﬁ* kefélqcﬁé°ﬁﬁ%erc%‘tﬁlfeé’ce of
the connector el gxeshdbn@ntros the Uetérxt eslnifacebe 60utzhet aameniasy wihichf

the mout hpi ece. 38 85;5512633{:&&2913?”96%%1 A | i’ a3b %@mg@#/s'gpgé‘élﬁ%zt he

air 396
39 stredm tbﬁﬁ?géﬂe wiavRr W direcesd, £ingess (7dt faGCERIRGRe in the

surroundi ng air getegfihg device of THhe opewdery earthidde.onthei deivaftinge

housi ng of the r h r ege t g [
essentially cl Osmgv%%ﬁi@ {' Qé% \/\%‘8{"#’.{}% %IVQP \/varda%OEIE e rbé%:hl%?
vertical el enent JWWE@f%&?%It%% |e§PeBbla]F#Yoﬂ§°nz°Fﬁ%1 HeR Vemamta of

el ement of the fghetifihgersarii @hibh. abnat result pbwé etlhel ménsiny eslidesage

openi ngs 55 38 r th%%igbﬁpﬂﬁi.ngﬁ:xtending upward from one of the lateral
surfaces 69 is a spring arm 46 which, when the metering
lever 68 moves, acts on and rotates the drive pinion of the
counting device for removed medicament doses. This drive
pinion is mounted in a hole 45 in a lateral surface 69 as a

15 bearing bush. The rotational movement of the metering lever
68 as a result of the driver journal 99 of the metering
button 73 takes place counter toc the spring force of a
tension spring which is hooked into the lug 71. An arm 44
for engaging with locking elements of the valve flap

20 extends rearward from the bridge 49, underneath the bridge
49. A hook-shaped latch 98, which serves as first locking
element, is laterally attached to the arm 44. At the end of
the arm 44 there is a catch hook 93 as a second locking
element. The spring which engages on the lug 91 holds the

25 metering lever 68 until the driver 99a of the metering
button 73 engages in the initial position, the fingers 71
having moved the metering slide into the filling position
of the metering cavity, as shown schemé.tically in Figure
10.

30 The metering lever 68 can be rotated out of this
position by the driver 99a of the meterirng button 73 into a
first locking position (center position), the metering

. slide being pushed into a center position between £illing
and emptying of the metering cavity as a result of the
. 35 movement of the arms 48 and of the fingers 71. The metering
button 73 which can rotate through an angle of 20° has
passed through approximately half the possible travel here.



air which passes through them out of the valve chanber 51 10 t hrough an

air duct to the plate 12 and into the annul ar space 17. A horizontal
conponent of the functional carrier 50 extends fromthe rib 50c as far
as the valve chanber 51 and seals the latter off at the top. The val ve
chanmber 51 Is closed fromthe rear end of the interior Ofﬁ%&fﬂﬁﬁéger 15
I nhaler 1 by 08193, val ve flap 52. The sucked in air P

necessary for inhaling can enter the int&Rior of t he housi ng t hrough
slits in the housing shells 4 and passes through the rear opening 53
after the valve f] ap p t t I nbe The
powder 20 mhalgr 1S readm? ak’ﬂgnﬁg EP{:?% E?‘ré/ﬁ% %Q % f gﬁls
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valve flap 52. aAs the metering lever 68 moves on as a
result of further pressing in of the metering butr:on 73,
the locking connection of the latch 98 to the blocking edge
on the hoock 39 of the wvalve flap arm 40 is released. When
the limit position of the metering lever 68 is reached,
that is the position in which the fingers 71 on the
downwardly directed arms 48 of the metering lever 68 have
moved the metering slide out of the center position into
the emptyving position, locking of the metering lever 68 is
necessary until the inhalation phase in order to counteract
the restoring force of the spring which engages on the lug
81 of the metering lever 68. For this purpose, there is a
recess 42 on the shaft 43 of the valve flap 52, in which
recess 42 the catch hook 93 at the end of the metering
lever arm 44 engages and is held by a blocking edge until
the valve flap 52 has been pivoted a sufficient distance by
the air stream during inhalation. As a result of the
delayed release of the 1locking connection between the
metering lever 68 and the shaft 43 of the wvalve flap 52, it
is ensured that the metering cavity is sucked empty in the
first phase of the inhalation. After release, the metering
lever 68 can be pulled back into the initial position by
the springs and said metering lever 68 simultaneously moves
the metering slide back into the £illing position.

Figures l4a to ¢ show the details of the structural
design of the valve flap 52 in plan view and sections, said
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40 powder cartridge to be inserted and which, in addition to t he
powder cartridge, also has space for receiving operati ng

el ements. Two inwardly open guide rails 62 which are | ocated one
opposite the other are provided in the side 5 walls of the shaf Lnto

whi ch gui de r aMOS789703 i de webs on t he outside of the poﬁﬂ@?é%@¢$$idge
engage when t he powder cartridge is iP3erted, and ensure the correct

i nsertion of the powder cartridge into the powder inhaler. As a result,

the insertion ofy@14ePlkaesTeR! pedhé' ndaRcydi 5P Raand 4P adighbetents apidnve
i ngredient, a sim|]ar con#ou$ andathein Iﬁ%ﬂ[de webs. i n gnother Bgshﬁion
with respect to ORBTAAHE hEFLC FEREF s o0si *%n s?§ep? FRRTRD. €
Figure 8 shows afunetiopaklaaryierwhich fermrithervalve chapbevedFor ostatic
front -side of thgapeeshg, Hthal alvéNEldle 55 witAdgkss 1 Q30hnEhend ousi8a 14
u
4% of

the two half shel.ls 4 are connected by neans _.of oove/t onque
j oi nt whi ch S dlre‘&%%‘?ﬁﬂ%&“ & sf’a%‘aﬁsat‘ﬁ%lﬁéare.leftﬁn?hgicoﬁ‘%t?
the - powder ivhwked, ratmlledusonghenath 4&. O idsf edamente Lhethere is 4
i's open at the tgpjRenedn Wwidchl Faedsbihe ldxh 660 WahdEhoROwhgan Re didiled
onto the opening gc? froametshe f;on_inagp tl!%s & L}lshaged Crpss_sectjon.
The 1id 64 engag®8; Wi T1F29°° dBwAWETRI'Y &i engﬁ 3 SEFEEShNTR HETRREA-
around starting Whenf then eaptridge, ishanappesd pntio sheappedererinkaler dye
(not shﬁf]m),paﬁwa_r ti'sCLt?.?étp#Taﬁﬁde meﬁ&aia_tgi%%@.eSTﬁ%th{ob&@?F &sf f
openi ng on e upper _side ousing. e a ed o
toward the frontg?ﬁnﬁ?ﬁékéfot?ngg?tV hﬁ%w&éFp 52 éﬁ?tgvgbggh?nl &F F
pernit this, thebréigElyfpivated indevdsite yedpnsetithe dackipdr conteatieiss
V\?i CE are pﬁl | edof thieln\ﬁﬁﬁixﬁﬁd Wairehdsag&@e the RRiag @3Ieméntbecgdameda
of the 30 ousi e mnﬁp ;pf Ld_] | t o] I rder t X
achi eve a snnothg?%?%tfg%pthe ou si%% 8#§?%%_%§%5e?h?nﬁggggln? aﬁgﬁgiﬁﬁ
bet ween the 3% d ®2veddiRsasiity dnérialqrosikiqpey the weRkoxipofsnrimgs
housi ng shel | s 4ikpesbpéstive ovfir ikd hpositsiode before the insertion of the
cartridge. '
The arm 40 has at the end a hook 39 of a blocking
inner edge on which the latch 98 of the metering lever arm
20 44 can engage in order to produce between the metering
lever 68 and the valve flap 52 a locking connection which
cannot be released by sucking air through the powder
inhaler but rather can only be released mechanically by
moving on the metering lever 68. The spring with which the
25 wvalve flap 52 is pulled back into the vertical position
after the inhalation engages on the hook 96 which is seated

on the shaft 43. The other spring end is secured to the
functional carrier. Further movement of the metering lever

68 releases the locking connection of the latch 98 in the

30 hook 39 at the end of the arm 40 and leads, in the limit
position of the metering lever, to the locking engagement

of the catch hook 93 of the metering lever 68 into a recess

42 with a blocking edge in the shaft 43 with the arm 40. In
this position of the metering lever, the device is ready

. 35 for inhalation. The engagement of the metering lever 68
with its catch hook 93 in the recess 42 is released by
‘moving the wvalve flap 52 by means of the air stream with



and the grooves 63 are provided in the inwardly offset 35 part.

In Figure 8, the structural design of the functional carrier 50
and its arrangenent inside the powder WO 97/ 00703

PCT/ EP96/ 02396 41 I nhal er housing are
represented in greater detail. The side wal | s of the shaft 61 extend
upwar d from t hWOSHENE3 t i ng surface 56 for the powder car PETERPSA2396,o
powder duct 15 whi ch extends to undern®ath the horizontal supporting 5
surface 56 is represented schematically. Wbs 65 which are directed

| ateral | y outwar t.en romt i wal | s of t he sh 61 as far as

the inside of thg?’ﬁt)é_sﬁ_g‘ﬁf"%}ﬁe’f? gte?Ps‘ Yoo Rekfe fia eye™ ﬁwﬁiﬁ%ﬁa&i& &Bt9ebs
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openi ngs i n tRe IR EFIngediin the moythpiede offheepevwder inhadexres for
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which is to :r:er% . .S r ed wi.rhj shatt 61 e netering
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by neans of a briiRh®ie¥ot WkBwhisostrHeterak desiangi the brffhe piates|s
surfaces 69 ther aritte tiearvels j DI Ml wilich/ ot ahealatmilileeCbadepUigagid in

the upper regqipon i ,N030@ted by slits 13, 13a, about: the chamber 8, and the

powder duct 15 are constructed in one piece. The truncated-

cone-shaped connector element 6 extends forward from the

baffle plate 5. Arranged in the center of the- baffle plate

5 is the outlet opening 7 of the chamber 8 from which an

15 outlet duct 9 for the air stream which is charged with

powder extends through the truncated-cone-shaped protruding

element (connector element) 6. The base of the truncated

cone adjoins, in a rounded manner, the front side of the

baffle plate 5 in order to deflect the radial air stream

20 which is free of powder, in the longitudinal direction of
the duct 9 to the mouthpiece opening.

The rear wall of the chamber 8 is not represented
in this figure; said wall is integrated into the functional
carrier. The annular outer wall, formed from webs 14, 1l4a,

25 of the chamber 8 has a smaller outer diameter than the
baffle plate 5 so that an amular space 17 is constructed
between the inner wall of the mouthpiece (not shown) and
the outer wall of the chamber 8. Air can enter the interior
of the chamber 8 from said annular space 17 through a

30 plurality of slits 13 which extend tangentially as far as
the chamber interior. The web l1l4a in the lower wall region
divides off the chamber interior from the end of the powder
duct 15 and thus gives rise to an asymmetrical design of
the chamber 8. A partial air stream can pass out of the

35 annular space 17 into the space in front of the baffie
plate 5 through passage openings (not shown) arranged
symmetrically in the edge region of the baffle plate 5.



i n correspondi ngly arranged bearing bushes in the side wal I s of the
shaft 61 and permt the netering |lever 68 to pi vot about the axis of
rotation (pivotal center) forned by the bearing points. At the | ower
ends of the lateral 25 surfaces 69 of the netering |lever 68 there are

I nwar dl y- offset arms 48 with inwardly directed fingers 71 whi ?@%sgg
in a positivel WO38K0Rg fashion on the netering slide in i ng

device of the cartridge in order to nove $& d netering slide. The
fingers 71 are at a sufficient distance 30 fromthe pivotal center of the

nmetering | ever 68 so tha]_;rha Pl‘ggi ?6 no‘ye‘ﬁpn‘; t«pf r{a%gdnggggs;sn%ﬁgvgn' 68

results in, an essentlaFI
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paral | el rockers pexflle plerices rnaderheath 76he xherikdatalepar8s (nbbeshakry al

f 69 of t t I
74 of the ariye O, (AT b R, Yt B wnsen SORIEY LTSRN A0 e

eV|ce u edge of the
powder cartri @ge the U-profile @f g,yz)eomgr wall 16 of the duct. A" finger

PCT/ EP96/ 02396  for engaglng in a recess in4a3 verticakbpredemehed ofi Nnthet he
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outside the ri ght J'hanclj’ rocker 721 on6 & %Eg&r&hggid ?;(?Q‘E rkgfngﬂg

Journal_on the
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prevents uncfes:.red premature conveying of powder into the
dispersing device before the actual inhalation. In order to
fix this subelément of the dispersing device better in the
powder inhaler, a part of the ‘housing wall is also
15 constructed in the form of an outer contour 31 in the
region of the recessed portion 30 by means of a web.
In order to make the asymmetrical construction of
the chamber 8 clearer, Figure 16 shows a plan view of the
baffle plate from the rear side, i.e. from the chamber

20 interior. In the center there is the outlet opening 7 of
the chamber 8 with which the outlet duct 9, represented in
Figure 15, starts. This plan view clearly shows the
construction and arrangement of the webs 14, l4a which form -
the outer wall of the chamber, with the tangential slits

25 13, 13a extending between said webs 14, l4a. The end of the
powder duct 15 is connected to the chamber interior wvia the
slit 13a through which the powder which is to be dispersed
and to be disintegrated can pass into the chamber 8.
Further air for swirling and disintegrating and dispersing

30 the powder is supplied through the tangential slits 13 by
means of the cyclone which is produced. The cross section
of the slit 13a for the powder to enter the chamber
interior from the powder duct 15 is approximately twice as
large as the cross section of the slits 13 for the entry of

35 air. In order to achieve a particularly good disintegrating
and dispersing effect, the surface 26, facing the chamber
interior 8, of the webs 14, 1l4a is constructed as a direct



accordance with the renoval of doses fromthe cartridge. - The t oot hed
transportation wheel 74 is engaged with a 10 toothed pinion 75

(transm ssion wheel) which projects t hrough an opening 45 in the side
wal | 69 of the rret ering | ever 68 and has on the outside a toothed disk
with a | ar outer diameter than that of the toothed ring for
engagi ng with 7{"879?hed transportation wheel 74. There is {%l‘ % in
addition to the arns 48, offset fromthe |%8eral surfaces 69, of the
nmetering |l ever 68, for a restoring spring 76 which pulls the nmetering

| ever 68 toward t tot ini lal posjition after | ocked
connections have é]’?terf)eeoﬁjl e e % {] 211 %and HV5S Fise te 2 RIyGoERl
along the |ine cMg5 sgction Pifgﬁh% chagbeyedThe minberané voyners [HependsS.

In the rear et t tlod ﬁmw\mrshrﬂgal eh ahaaﬁg@@ V&é&énus‘i'iﬁgeﬁ ?
section of the nellt&%—é&% 2‘%eyond % doywnwar d set
upper housi ng wal or elrr connectlon e 8 SH’I Lhif| 884 Sighth

surface parts Swhithitar &38i oz ckhe entrapf tfé%ﬁarﬁamﬂélanmtmestaeatnhmeha
catch connection pawder. t1hé bheeshealls 46ar¢f hehd bewathewuapd tEhEJ.QOHE" ng

IS sealed at ¢ egte nf erenti al | de
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pressure takes plRRWHer jgucr. (The thinnexsicegstruetipn 2of| the wall ain the

fcor respondi ng contegiton Titich d:.pecaljre&djdiejselthdﬁaﬂﬂéfrt?lai%t 52 @k oba3NEE
rom one anotyer, i BSi n 0 rt._73a_of the ri
aer .£o b daubge]'?rvé%ﬁt grdd ompa u.al.ar s SPAcE t#f ggch

button’ through hé et ering
powder cartridge S&H{}'%ﬂ% theneukex e"ﬁlﬁg"ﬁutﬂﬂ%rﬂﬁgheé' bén ordeyp el batahcht he
lateral surfaces afff tdhepaerinid afer tsterebm from! €HEN&iOf sthn WRSEhORAkers
carrier 50 by nmegnRg ofnbeBRLI "dnterior 8 through the slits 13, 13a, the
baffle plate 5 has in this embodiment six recesses 18 which
15 are offset at the outer edge at an angle of 60° and which
form passage openings for air to pass from the annular
space 17 behind the baffle plate 5 into the' space in front
of the baffle plate 5. The number of openings and their
arrangement :are to be selected such that, overall, there is
20 a cross secti'on. which separates off only one partial air
stream from the dispersing air stream.

The entire air sucked into the powder inhaler
during inhalation is initially broken up within the powder
inhaler into two substreams, one of which conveys the

25 powder out of the metering cavity of the metering slide
through the powder duct 15 into the chamber interior 8. The
second substream passes out of the powder inhaler into the
annular space 17 which surrounds the chamber 8, and is
divided into a partial air stream, which forms a

30 surrounding air stream, and the dispersing substream, which
promotes the dispersal of the medicament powder in the
Chamber 8. Said partial air stream which serves for
dispersal enters the chamber interior through the slits i3
and 1is reunited in the chamber 8 with the partial air

35 stream conveying the powder, the powder which is fed in

being disintegrated in the chamber by a cyclone effect and
dispersed in fine particles into the air.

4



WD 97/ 00703 PCT/ EP96/ 02396

43 journal 92a. The netering lever 68, with its |ateral surfaces
69, which surrounds the rockers 72 of the netering button 73 on the
outside extends into this region outside -the shaft 61 for the powder
cartridge. 5 ° In this region, the functional carrier_ 50 has_arns
50a which ext SMAUPMHx d from the horizontal part and have BRI

bushi ngs at the upper ends. A so-called igpul se transmtter 78 with a
hanmer 79 which faces the cartridge 100 has at its upper end a shaft 80

with two outwardly 10 directed be urn ich engage Lp b ar'ng
bushes in the arms SHRE 'fct?ar&?ar rpd%flé' tt°é’|""e§8 ?ﬂg égl ?g

di stance, a IatepaWﬂ9r0d¢s©t1$raﬁsﬁtﬁQmiﬁﬂmqsﬁgteﬂehﬂnFlsﬂFe 15nmﬂﬂﬁhathe
projection 82 Whgﬁbthﬁﬁ & e \!ﬁﬁﬁhﬁgdtbf Qﬁieeﬂowderohllhallé& Siﬂiitﬂﬁ@:eﬁ:ﬁ:azs-rhe

bl f £ f th
net oring but ton 730eB0ted i el 18, e W1 PEk OF Ok BobfiEuck 8. | 0°

the initial posi tion, sald obllque surface 82a can nove its projection
| aterally past the transverse spring el enent. An angl ed novabl e
plunger 47 is inserted. into a gap 20 77 of the functional carrier 50 above
t he val ve chanber 51, extends into the cartridge shaft and, when the
cartridge is inserted, said plunger acts tenporarily on the valve flap
52 in order to release its possibly still existing | ocked connection to
the netering lever 68. In this way it is 25 ensured that the netering
lever 68 is pulled into its initial position by its restoring spring
when a new cartridge is inserted. El emrents of the
functional carrier which extend- downward fromthe horizontal part of
the functional carrier 30 50 as far as the base function as side walls of
t he val ve chanber 51. The latter has an opening 53 which is closed

off fromthe rear part of the housing with a valve flap 52



which is coupled to functional carrier elenents. Figure 10
shows a vertical |ongitudinal section 35 through the powder inhaler viewed

fromthe side, for the sake of better conprehension of the insertable
powder cartridge only the netering slide 123 of the netering

WO 97/ 00703 PCT/ EP96/ 02

44 devi RO is int egrated into the cartri dgg&ﬁq P96/02396
schematically represented in the filling @sition, in order to
illustrate the interaction with the fingers 71 on the arns 48 of the
netering | ever 68. 5 O tB8 &F GHrEREle: lRousing 4, the

nout hpi ece 3 with dispersing _device arrangeg thereon is inserted into

t he housi ng. Durilng suckPA¥AEH hal&tal ation, the air st ream char ged
wi th powder ener@s throbgbpéheimedevilce outl et opening 25 in the

nout hpi ece 3. Thgltruncahggtﬁgg@ée 10 shaped connector elenent 6, which
surrounds the_outl et duct .9, extends forward fromthe baffle plate 5.
In front of the 4 baff FEUBiBg L the POVACT APBAISH| ar space 11 which is
bounded with respiect to Upperesdgelatoppening 2on afppelreside o dicdusieage 3 by a
radial web 10. Agurroundibpg)aigysfd €am 15 which is free of powder and

whi ch surrounds the air stream which is_charged with powder and which
enmerges fromthe &  ducfrynsated SaneErapPRe %?f?'\'?ﬂc&Prsﬁla%’%e’itl by deflecting

t he partial & r streaochétobperimgrs through the openings 18 in t he
baffl e plateqp. The intephopper Of the chanber is seal ed

9 Outlet duct

10 aAnnular web in the mouthpiece

il Annular space in front of the baffle plate

12 Rear wall of chamber, plate

15 13, 13a Slits running tangentially through the outer wall
of the chamber
14, 14a Webs of the outer wall of the chamber

15 Powder duct
16 Outer wall of the powder duct
20 17 Annular space surrounding chamber
18. Passage openings in the baffle plate
25 Central opening in the mouthpiece
26 Inner surface of the webs of the outer wall of the
chamber
25 27 Air inlet duct
28 Baffle surface of the powder duct
29
30 Pocket in the powder duct
31 Component of the housing shell
30 32
33
34
35 Working surface on the impulse transmitter
36
35 37
38 Restoring spring of the metering button

39 Hook on the valve flap arm



20 off at the rear by the plate 12 which extends upward from t he

functional carrier 50. The wall of the powder duct 15 extends
on the undersi de of the rear of the baffle plate 5 to underneath

t he supporting surface 56 on the functional carrier 50 for 25 the powder
cartridge. The upper side of the powder duct 15 Is closed by a

hori zontal parWO8TM&7: functi onal carrier 50. The pomder"ﬂél’"%g%as a
downwardly curved section in order tosborm a pocket 30 within the
powder duct 15 in order to avoid premature transportation of the powder

under 30 the force of gravity when the_inhaler is held at an angle,
sai d powder passi4fg t hr ovfREHY gdessed ehiaty t8e Yaltshd1aP supporti ng
surface 56 into #ie powldeightctelbment downwar dl y directed web 60 of the

functional carrigh 50 Caged IME the valle dcIRFadasca finger at the end of
the wall of the powder 35 uct_15 and, i his way, said web 60 fixes the

in

baffl e plate® and t FRRoRFeFBRUYELYS £3#R he functional carrier 50.
For manuf act ubi n@4r eason&ym sorc diljeo merer 3dg okevelye - WD 97/ 00703

PCT/ EP96/ 02396 Hole in the side wall ¢ the metéhiSigNdedBel | 4 is

attached to the wall of the, powder duct 15 via a web in order to
provi de additi on&® secur?%“?ﬂ qyfment apByder duct 15 in its position. At

the sane tinme, cldédaning Plungdrthis region of the powder inhaler which nmay
be necessary 5 4gs in tBigniedainPéereatbElaxdd ¥t thE mendriRgetevérand the

: HR
baffle plate t h connected powder duct 15 have en renoved. _At. a
di stancg froﬁ\gt Wégr'eé‘?’amﬁﬂ‘gq?go#gf tﬁeo%’f‘la'gﬁfig? IS Ritar subEBES e né

metering lever

50 Functional carrier
50a First vertical elements of the functional carrier
(arms) '
15 50b
50¢ Vertical element, ribs on the functional carrier
51 Valve chamber
52 Valve flap
53 Opening of the valve chamber
20 54 Plate on the functional carrier (vertical element
of the functiomal carrier)
55 Air passage openings
56 Supporting surface for powder cartridge on the
functional carrier
25 57 Passage opening in the functional carrier
58 Transverse duct
59 Opening in the transverse duct
60 Web, vertical functional carrier element
61 Second vertical functional carrier element, shaft
30 for powder cartridge with parallel surfaces (side
walls) at a distance from one another
62 Guide rails
63 Grooves on the outside of the housing
64 Lid of the powder inhaler
35 65 Webs on the functional carrier
66 Webs on the inside of the housing shells

67 Locking elements



8, a plate 54 extends upward fromthe functional carrier 50, said plate
54 sealing off part of the housing opening 10 on the front side of the
powder inhal er but being at such a di stance fromthe inner wall of the
nout hpi ece 3 that a partial air streamcan pass into the space 17
surroundi ng the chanber. On the rear side of the plate 54, there is, in
the vicinity of"@¥N®MWiper end, a bearing 84 for a restoring PSTERM/2E 38
whose other end is nmounted in a spring bl o6&k 86 on the bridge 85 which
ext ends between the front ends of the rockers 72 of the netering button
73. The transversg dﬁft 58 foi branching off a partial air streamis
arr anged at tB® functiSSREFPEarFYSY 50 underneath the spring seating 20
pan 86, a web whi €% is dilagered aspvbaces mdmtheemetetingallever forning a
stop for the bridge 85 \Hiaghngt §ouRMNGE he meteﬂg¥pqgggrof the netering

button 73 about t pi votal center 92 under. the force of the restoring
spri ng. & Ali galggeﬁﬁi gﬂrcaa%tzbveatﬁf_lgt élae &?ﬁdﬁgegeﬁ?%und the 25
upper edge 4a ®f The houRoskersnofhehe imeteringebutton on the end side,
a wi ndow 87 whi ch7zorrespetdesihg bltron ew ng wi ndow in the outer
edge of the powdey,cartri n rm.ts the di canent doses which
have been rennvedﬁ%o be f%%%ngdgﬁﬁ?gpéﬁ%§£%0ﬁévﬁ5 a leaf spring 90 in the
lid 64, 30 which’Peaf sfcothedopprionedrepsmiasion adpeedgainst its
supporting surfage 56. Hesteethyofstinl PorNfiebbOivy leher desi gn of the
upper part 7 of o4 he me i , -Wpi ch upper part 73a extends
out si de the ﬁghsi%$, mﬁthﬁ#%gg EHQ%%??;%aFFrr %%h is directed downward from
the activation 3578 surf ad@PYLSEHETFRFRYRERE button .73 and i s pushed into the
housi ng when the 7&d eri ng.elveirt 0f e | fnparlisiev 8k &flsmitter

79 Hammer, hammer element
80 Shaft of the impulse transmitter
15 80a Molded on (drive) spring of the impulse transmitter
81 Transverse spring element
82 Projection on the transverse spring'element
82a Obligque surface on the projection of the transverse
spring element .
20 83 Oblique surface on the metering button
84 Bearing for restoring spring of the metering button
85 Bridge
86 Spring block
87 Viewing window
25 88 Indicating symbol on the metering lever
89 Window
20 Leaf spring for clamping the lid
91 Lug, hook
92 Pivotal center of the metering button
30 ©92a Bearing journal of the metering button
93 Catch hook of the metering lever arm
94 Stop edge on lateral surface of the metering lever
g5 '
86 Hook on the shaft of the valve flap
35 97 Spring

o8 Hook-shaped latch on the metering lever arm
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46 The arrangenent of the inpulse transmtter 78 with
| ever 78a and with the hamer 79 which is directed toward the cartridge
can be seen in this illustration. The inpul se transmtter 78 can pivot

about the shaft 80 which is 5 mounted with journals in bushes of the arns
50a of the WOgFeonal carrier 50. The transverse spring

extends laterally offset, approximately igiparallel, from t he el ongat ed
| ever 78a of the inpulse transmtter 78 and cannot nove in the
direction of novenent of the inpulse 10 tragnsmitter g can_nov

8

transversely w t B9RespeRT¥¥RE oPB. the Detgring s?ﬁtr‘?f@" i stlﬁent‘%"'r%ﬁﬂn?
nol ded on behind the | evbever 78a of the inpulse transmtter.

The inpul se trangghtter giyeedidn bal the rﬂé\eaélawauuttonfromthe cartridge,
by the driver ont epr ectl not . 15 a%_ the netering button 73
in order to tensit b’bh %?&‘Sﬁ"ﬁﬁlo?l FEt¥%5 of a projection on
t he transversg 101spr| Resswrodnt spacetforspowdan extent that the upper end
of - the drive §Q i ng é@@aig‘am%(a§§§doﬁqgié1§adéh@aipraf tml l:a@éna ethe
housi ng shel | . e metering button ?it ess {‘%ﬁe |n t he
region of the fi rlgilbpartc‘b’Fv? PaE58F © eh@" Ve Fﬁ‘5 |ng
button slips of f 10he surlewex 3ghsghaped tpRutst b Fh@uﬁFlsle Maéﬁsi#ﬂl-@er 78 is
i npact ed agai nst qjghe Ul?ﬁé,g réd&eohytﬁgq;éi-rtﬂagéprl ng 8la. In order to

have suffjci nMass chani cal ul t i mpul se 25
transnitter g’g i g%el nf OVB%%FFF‘?{E‘[E e SPRt E 5‘?#% caferidfe

On the side
wal | s of the net dliéng Iel.«welﬁ&‘qm@neofsthe caertm@gel for hooking in a
restoring springi16@a Therh@e&LEer s 72 of the netering button 73 are
connected at their _front ends t the bridge 85. On the outside of the
bridge 85 30 thdP8 are 8‘&5:"? aI s which engage in bearing hol es of
the lateral surfd®ds of €aptxyi d’aﬁértlcal el emrent of the functi onal
carrier 50 amd fa® the peveratg Gaider @d¢x of the netering button 73.
The bearing jour_rlq)lgs 70 bi‘sé}tﬂgréé %%ening
110 Purging air opening
111 Purging air duct
112 annular gap -
20 113 Viewing window
114 Engagement opening
115 Leg of the metering slide duct
116 Web-shaped wall
117 Guide ribs
25 118 Recesses in the side walls of the metering slide
duct
119 slit in the cartridge base
120 Lag
121 Cartridge lid
30 122 Connector element
123 Metering slide
124 Metering cavity
125 Protruding element
126 Keyway
35 127 Recesses
128 Elevation

129 Leg of the metering slide



wal s of the nmetering | ever 68 constitute the pivotal 35 center of the
nmetering |l ever. They are only indicated in Figure 10. At the rear end
of the nmetering |ever 68 there isalimt lock 93 indicated. At the
front end of the WD 97/ 00703

PCT/ EP96/ 02396 47 nmeterin ”&\@23%
there is an i WP&HNHY synmbol 88 which, when the neteﬂlé}ﬁ

pivots, is noved into the region of agai ndow 89 in the housing shell of
t he end side and i ndi cates the readiness for inhalation after nmetering
has 5 taken place by activating the netering-button 73. The stop edge
94 on one | aterat3@urfad®opd of the metering | ever 68 for the driver
99a on the neterizy but tpper3waili ofli thed adteringcdldidet daekl y on its upper
edge. - At the rear end of the functional carrier 50 the 10 val ve
chanmber 51 is constructed fromfurther elenments of t he functiona
carrier 50 underneath its horizontal part, sai d val ve chanber 51 having
t he opening 53 toward the housi ng interior, which air can enter through
slits (not shown) in the l|ateral surfaces of the housing shells 4 or 15
ot her openings in the housing. Figure 11 is a |l ongitudina
section which is conparable with Figure 10 and in which the inpul se
transmitter is not represented but rather the netering button 73/ 73a
with parallel rockers 72 which are connected 20 to the front end by the
bridge 85. The interaction of the



T I . o

ent er
| ocki ng po n ¥rdmwhi €h it can be noved on b 12\l tton 73
only into the limt |ocking position in whi ch Fetar L1 'ty 124
of the metering slide 123 is aligned with the passage openrimgh7 in the
f uncti onal WOPWB 50. In this illustration, the pressur BEVEFI633%3
bet ween the bearing 84 and the spring bl oclks86 is 30 represented, which
pressure spring 38 presses back the nmetering button 73 into the initial
position after it is. relieved of load, by acting on the bridge 85. The
rockers 72 of the netering button cBATENE QIAIME- connection to the

part 73a of the netering button 73 outside the housing. As 35 a result of

t he pressing down.,of part,7 seLhN b t about
beari mg poi nt 92. 1. A Sgﬁlg%%%%%rgi Bowder é’éé%dgg %.66) PBP p&\{)&er
PCT/ EP96/ 02396 inhalers for holding a depofgof medicament fopp B gh@@ell,
the restoring springhbée WeEchdbses ofit tpimredceatidsl | ypwltérof héeime@t efd ng

erreantad. M iteoratll BAPE-Aly | ALYLAL N1OTC B LIAGH UGhoTds ar

represent ed, nmetering’s

metering 5 devi ce jeRrs ﬁﬂﬁtﬁﬁmgy CRYitY f1%hh EF BRpEin @ pyeferermined
into the filling pasintiey of & hphareheeunicah\pdwderTheherdire the ihtagrafed or

cl osing the openi ngha3;ah hbg;ad! t187¢N I8P clirisesd métk R 1 de di 1 254 o

hook 96 for a sprln
10 wh:.ch can be moved at least out of a filling position into

an emptying position approximately transversely with
respect to the flow direction of the pharmaceutical powder.
2. The pharmaceutical powder cartridge (100) as
claimed in claim 1, wherein the metering slide (123) can
15 also be moved into a transportation position.
3. The pharmaceutical powder cartridge (100) as
claimed in claim 2, wherein the metering slide (123) is
fixed in the transportation position by spring-elastic
means. . ' '
20 4. The pharmaceutical powder cartridge (100) as
claimed in one of the preceding claims, which comprises a
1id (121) which can be inserted into an upper edge (102)
and has the purpose of closing a reservoir space (101) for
a large number of doses of pharmaceutical powder, a side
25 wall of the reservoir space (101) - tapering in the lower
region (104) of the pharmaceutical powder cartridge (100)
in a funnel shape to an outlet opening (105) in the lower
region of the pharmaceutical powder cartridge (100},
a device (108) for holding the metering device (107, 123)
30 at the lower end of the pharmaceutical powder cartridge
(100), and -
a means (110) for feeding in purging air, which means (110)
is arranged laterally on the outside of the reservoir space
(101) and has the purpose of promoting a complete emptying
35 of the metering cavity (124) of the metering device (107,
123) -in its emptying position.
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t he ot he mu"ﬂwmﬂmum ing 97 is fixed to jcarrier 50.
This ten the val ve flap 52 a force
that in order to suck i air for i nhal at i i *ome so that
the valve flap clears the opening of the valve chanber In
this position of the netering button 73 the 15 |latch 98 on the netering

| ever arm 44 WO8HWARed with the bl ocki ng edge of the hdSHERIRIN% he
upper end of the arm 40 whi ch ext endsggupward fromthe shaft 43 of the
val ve flap 52, so that novenment of the valve flap 52 by sucking in air
is blocked. In this position, resetting of the netering 20 Ilever 68 into
the initial posig.on i sThekphrtwatpussiasd powder camtriddeigasecedaised cim

onl yt be ”D}/e?hm&la(ﬁn u[n ﬁhéﬁélidxﬁrthe dgwtelsl PEr mld&hggt]%’ét‘dnéﬂ;éﬂnbhaeeﬂaé yi ng
pOSI ion O e neterkn viLCce g u on esse
e O Pt her - dif g Bl fRiae e | OReTUURLA% D lhalh RRLRY Bhe

erin
process, the nﬂflyﬁrngﬁnﬂmﬁ)nth% pa%%%‘@mcﬁpét% o(i’gjﬁ)tr@ in swlaipll phet of

i ts possibl estratleriby Elige cENXlis Gisplacesdlgagerdidedidd af hecbkoaki ng
edge on the hook, 39 of the arm 40 of the valve flap 52 is rel eased and,

I nst ead, the dg c@rlng | ever |atches in with its lug 93 in the recess 42
30 or valve fl & $iatt in3ths Fidd imge pgedkien iaf thadmeteminmislide (AR3)

latch arrangenaife ritri&gMBheityy (124 f £ eldcateh@n theSweliog b8 €hedir

~for inhalation i uff| | t t the valve flap and thus rel ease
the neteri ngol evzlrts"'a aiche S,_,Sg &qu %LSFI gures 12a and b show the design of

the neterind035 %Utiﬁ}éﬁl amptying: @asitigst zi’ifl thei metering piide 413BYetheew
and Figure 12b hedtegimgpkavity eyl24hhdscaopatedtin/thefl pégion FFCitheaineagst he

metering button (7:€10‘3Xt ‘EQQS f%%@i?xgt hfn h%ﬁi‘b@ﬂg air in order to promote
complete emptying of the metering cavity (109), and in the
region of a discharge opening {109) which corresponds to
15 the means (110) for feeding in purging air.
6. The pharmaceutical powder cartridge as claimed in
claim 5, wherein the metering slide duct (108) is laterally
open over a substantial ‘part of its length transversely
with respect to the direction of movement of the metering
20 slide (123) so that an activation device can laterally take
hold of the metering slide (123) and displace it.
7. The pharmaceutical powder cartridge (100) as
claimed in one of <claims 4 to 6, wherein, in the
transportation position of the metering slide (123), the
25 metering cavity (124) of the metering slide (123) is
located outside the regions of the outlet opening (105) and
of the means (110) for feeding in purging air.
8. The pharmaceutical powder cartridge as claimed in
one of the preceding claims, wherein the metering slide
30 {123) has a U-shaped cross section and there are recesses
(127) on the outside of the legs (129) for activation means
to engage through the recesses (118) in the side walls of
the metering slide duct (108), and the metering slide (123)
has at the end facing away from the metering cavity (124) a
35 protruding element (125) with a downwardly directed stop
(130) for engaging in a corresponding slit (119) which
extends in the longitudinal direction of the base (107) of
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E‘l‘““{l&wu“ “‘lai er. Two parallel r
and run WI owsi g, the front ends be|

anot her by a bridge 85. Bearing journals ; age T T
correspondi ngl’y arranged bushes in the 5 thlrd vertical elenents 50b of

the functi onal W970pW8 50 and formthe pivotal center 92PETEPI§E23%
nmetering button 73, extend fromthe brigglge 85 on both sides. On the end
si de of the bridge 85, the spring block 86 is arranged as a bearing

for the restoring spring of the nmetering button 73. After 10 it is
reli eved of the atheverrbrifgessas cwelheas catkpyway (126Jpfory 8 mnsdi G20y
presses the meter iwhlicRUt4ed chdasdterihg slidd uditid @hgagéi ih otheM uppent

ot oriog b9t on TuREL ({0 of hem hefOcly SRAIPGREL dLeT [T 1

met ering button 7% ress an ‘extent that the
i mpul se 15 trans@i-tter mmasphm%éﬂ t cRQVERted BRXHHEGH i V@00 as

the projections99kiandedagnbese b€l theeprefedingsiclaingai vhereibytisd raudery
the pewder cartridge r n t [ I
posi tion without ﬁgg BEQ%{TE%‘? é&gs&%tgﬁga Z?etr’? nlbl verﬁgg the ﬂ%éln édg%
latter remains undAfRyedf Zhe ipharmacenticad Pﬁ@éﬁ?l%rtrldge (100)' ?’fdt

nmetering button 7%hatmabeeEieHlp powasat ehytridgehdAlH00)t hapoasibde (121N erithy

pressing in, the %rl ggﬁeégyf 'Ffiemeﬁxt Qgggmﬁ él‘l sag&gﬁu&féﬂ 8%EEP§°]EU$§I&% of

one or nore rockers e OI’ dges

net ering | ever025 1idg (@Rd) ¢ hdsndiedd Ry rﬁ?’x?ec?qgr?( ol 1923 o ife the
posi tion.. A proj e@ﬂa@ﬁa&@btial t @mrdenl n:gua:urdldgm og@oiRng and mreﬁpulm
transmitter 78 extg Q; g offr oghd h9 18t Rifich e Zataaadd PEQBRCt

i nward beyond the Tocker or

ur pose rlver enga on. Lhe
proj ection 99b on WSG“V\DPQFH@“EUH%%E Sg %”rﬁisa ‘ﬁ"raOJ i PN ggﬁf (102)°
transverse spring and thel afirualaBlgay {(1i2)i dptid s shouilsiert ber tHe amside Wi s

the i npuhge thANSALLEeLadd ) ER8M4 NerrROYEAr coidiciiR whtnin the
result of theTor Al lQnal srovelent o 15 URRSL Sd Qhody dri Ve
10. The pharmaceutical powder cartr:.dge as claimed in
one of the preceding claims, wherein:the cartridge 1lid
(121), the metering slide - (123) and the:. pharmaceutical
20 cartridge (100) are manufactured with the integrated
metering device (107, 123) from thermoplastic as separate
parts without the metering slide (123).
11i. The pharmaceutical powder cartridge as claimed in
one of the preceding claims, wherein the pharmaceutical
25 cartridge (100) has on its underside a viewing window (119)
by means of which the position of the metering slide (123)
can be checked.
12. The pharmaceutical powder cartridge (100) as
claimed in one of the preceding claims, characterized by a
30 display device for the quantity of medicament doses which
have been removed or which remain in the pharmaceutical
powder cartridge (100), the display device for the quantity
of medicament doses which have been removed or which remain
being integrated into the upper edge region of the
35 pharmaceutical powder cartridge (100).
13. The pharmaceutical powder cartridge {(100) as
claimed in claim 12, wherein the display device is formed



spring 80a, ' | amtl 1R jon nol ded onto t A ' . mtter 78,
i s pressed Hﬁ“ﬂﬁ‘“&“ﬂ“ﬂl‘ﬁ‘ﬂ)f t he housi ng ” THISSHIEEISHAS @EENtErbeari ng
. C e |

and tensi on erent bearing pdli nts BEPLAEEPnpul s
transmitter 78 and netering WO 97/ 00703 -

PCT/ EP96/ 02396 50 button 73 on th
functional carWPa8/@Pnent 50 al so permit the projecti orFTEFHEBL ;i
of f the working surface 35 of the tramsverse spring el ement 81 during
t he novenent of the nmetering button 73 over the first half of its

possible 5 travel, so that said projection_99b inpacts against the
powder cartridgebyncer fide Itmin oFf FABISPRHISY AT ePef moved: domg vebe

fSplr: ng 80?- ﬁai d ciRelaieeahcé NPWSe thei ntwgskad edgilépdmfeg]rcmhﬁ t b€ cotmect
illing of the neterin L i slide of the netering
BhRrReeRLERY cluaes, Pl (109)

device integrate owder cartri n order_to pernit the

net ering but &4n 73 t Bheet DhATPRANEANELi nPOWERT poSREFEIAEd (P Hovers

past the transveglaimpsi righ e¢bant 181 whépeihethasiELlm stphsi bironrishenis he
metering button 73 i.3.sLaturngd et S Rk, 8 be '
def |l ected transvgfscggﬁ:?e&%\%ﬁtﬁ ?:gg?)}éﬁg t%ﬁpﬁe\éggjs?’efc%%ggo ?ggﬁo%tg?ﬁt he

i mpul se tran®¥ ming 93y e MPVEH PYLORI sHre crumternence cohsthe crerer

on a projection @agehrehiphobf Uthes phaematdetimsdle powdef assrtridgel (10e) .
transverse springcel enenty81 Shides.QMbleatine saakgue : ac of ;4 he

proj ection 99b og'sﬁhe rre{Illel_gi nghgutt%n 7??.a ,20p caﬁ’éﬁr%{ erﬁ\(f?but?%n

73 acts not &Rl y<3Rimed j ffu| Rpe of claims 13 or 14, wherein the

pharmaceutical powder cartridge (100) has in its upper edge
region an annular gap (112) for receiving the film strip or
ring.

ie6. The pharmaceutical powder cartridge (100) as

15 claimed in claim 15, wherein an outer edge (103) which
radially bounds the annular gap (112) on the outside has at
at least one point on its circumference a recess in the
form of a viewing window (113) so that the film strip or
the ring .can be seen from the outside.

20 17. The pharmaceutical powder cartridge (100) as
claimed in one of claims 15 or 16, wherein the annular gap
(112) is downwardly open at at least one point on its
circumference so that a drive wheel for the £ilm strip or
ring can project into the annular gap from underneath.

25 18. The pharmaceutical powder - cartridge (100) as
claimed in one of the preceding claims, wherein the display
device is provided with a scale for the quantity of
medicament doses which have been removed or remain in the
pharmaceutical powder cartridge (100).-

30 18. An inhaler (1) for powdered medicaments, in which
the medicament can be received by a patient by means of an
air stream, which inhaler comprises &a receptacle for a
pharmaceutical powder cartridge as claimed in one of claims
1 to 18.

35 20. The inhaler (1) for powdered medicaments as claimed
in claim 19, which comprises a device (68} for activating
the metering slide (123) of the integrated metering device

. This Sheet Has Been Re“xaced
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| ever 68 tndagés fith its |ateral surfaces 69 around theRﬁBM@F-D
cartridge. 25 Figure 13a is a plan view, 13b amd=ft3care Sfde
views. The two |ateral surfaces 69 are connected to one anot her on the
front side of MR ing | ever 68 by a bri dge 49a, whi BRYVEBI6HR3%he
foot of an indicating synbol 88, and gy the rear side by neans of a
bridge 49. As a 30 result of rotation of the netering |ever 68, the

I ndi cating synbol 88 is noved into the view ng wi ndow 89 of the

housi ng shel | V\he‘ﬁ-oﬂhe &AB bcl@thg apoRbamacenE ipad c mavdezndeartridge nd1eRd es
readi ness for i nhalciriding to one of cldimar ingoj DArMeving Gtextehdabt OBxrée

outer sides of 3 t f;aces g?ﬁéﬁ’ | g in
the +« lateral %ur#gggaoﬁaé}%t?% 1?{{:%6?@ %@8%&@ i"'{c")gﬁ)%r I’QI SQHEPEE%
that the meterinGeVdFe @2 S2pi #raBP) ABENPEEVERLing the metgping; shide
PCT/ EP96/ 02396 (123) from returning into the 5filling ﬂctsh.eliah Befdre ethe

| ocat éd opposite e f r ge shaft 61 of the
n@&ic%ﬂ@éx &O%Q id oved tHeA i hhb Sur

functional carrier r at er al aces 69 are arns 48
whi ch are of f&et | at @Pﬁl fyha r(& tﬁ%rl?&"f‘%ﬁ,? pegdicsipents afdsliaimedier e
are inwardly direat edl&imgaos Tihdrminencjesi hghalet hdl) almet edompgides ce of

t quforﬁgrbggm |0y TRRALKOLEBY 40, ARYCERNo®f AlfeH BlBLLRY bEYGERDS
q:.1'1e formation of an air stream for the removal of the
medicament if the metering slide (123) has not yet
completely reached the emptying p051tn.on
21. The inhaler (1) for powdered med:.caments, in which
the medicament can be received by a patient by means of an

15 air stream, which inhaler comprises a visual display device
for displaying the readiness for the immediate discharge of
a medicament dose. '
22. The inhaler (1) for powdered medicaments in
particular as claimed in claim 21, in which the medicament
20 can be received by a patient by means of an air stream,
which inhaler comprises a visual display device for
displaying that a medicament dose has been discharged.
23. The inhaler (1) as claimed in one of the preceding
claims, characterized by a device (87) for reading, £from
25 outside the inhaler (1), the display device of a
pharmaceutical powder cartridge, as claiméd in one of
claims 1 to 19, which has been inserted into the inhaler
(1) .
24. The inhaie: (1) as claimed in one of the preceding
30 claims, wherein the visual display devices and the device
for reading ‘the display device of a pharmaceutical powder
cartridge, as claimed in one of claims 1 to 19, which has
been inserted into the inhaler (1) are arranged on that
side of the inhaler (1) on which a mouthpiece (3) for
35 inhaling the air stream with the medicament is also
located.

—
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j our nWMssent ially horizontal novEm %g et ag f
71 whi ¢ “J“uﬂme the metering slide 10 hjpri &FT yAS gaethenidi ng
upwar d mﬁ“\m“u““ | at er al surfaces 69 i i ch

when the* rrefer'rng ever 68 noves, acts on and rot at 65 The—ary ey ni on
of the counting device for renoved nmedi canent doses. This

pinion is murY@8AH03; hole 45 in a lateral surface 69 as a@%lﬁég?r’%g
bush. The rotational novenent of the netewggng | ever 68 as a result of
the driver journal 99b of the netering button 73 takes place count er to
the spring force of a tension spring which is hooked into the lu

An arm 44 f oR5engagi e vithalesc Uilhgas| ehalred gn one ¢f Fhef papce mg

ext ends rearvvardctLanst hehéféellgetHd, vinaar niiaipllaiyhGebicagecand tUS. dévice

hook- shaped | at CI%& ¥ \té(ﬁﬁﬁg éﬁ%&ﬁﬁ&%'&éﬁf OG¢ 9 pl}]arnﬁlcgqgglza'}l] 1éowder

| aterally attacheé

catch hook 93 ascar§xidgs. | 3R kFirimed in éﬁ@nP Pﬁé%r?-n&v%?chwghﬁ%ghés on
the lug 91 hosdsbekn Zmsereedriintd ctles Hfhaldr | (1headei waratgedofort hehe

meteri ng out @R {d-eNg30 'éhémea'w.%\% EhaPOthbl Olre! Noddedfi®lsh 7ine

havi ng noved the neterln I nt o p05| I on
netering cavity, f4e §h8\ﬁn Vé’él’reﬁat"ffcéi RAYLFNE; WhFR the gpidgpatient holdge
metering | ever G&heamnhalentalt)ednoﬁtsoﬁosinmn of pssifooriralihg.driver 99a

of the metering Bytton 73ui rs.{_gﬁ%er (af 'fa‘zt &@é&:@& RO& ddnfihtleC At Elaine

position), the nmeteéring be| n Into, a center pasit

between fillthg in c&ﬁ&mei‘rﬁt YWH Lo &2 e?"i‘n@h%éxﬂrﬁ;eﬁs (é’régﬁl ?n%f"’{ he
35 novenent of woeearaiyx Atrmathsof at hiispemgéng dévidde (Ret Eorndisperbiid on

73 which tcaln rﬁt| tt#mggaag@eaﬂaéﬁerm #d & Motdpiece R3FSedr! BhAHIINg
approximat ety hall the POS eam %utlila\éﬁe meeéz.cament wherein the flow paths,

the dispersing device (2) and the mouthpiece (3) are

15 arranged in such a way that during inhalation out of the
inhaler (1) an air stream is foxmed in which a core air
stream containing the dispersed, powdered medicament is
surrounded by a surrounding air stream without the addition
of medicament.

20 27. The inhaler (1) as claimed in claim 26, wherein the
flow paths comprise a powder duct (15) in which a
depression (30) for collecting the pharmaceutical powder
metered into the flow paths is formed.

28. The inhaler (1) as claimed in one of the preceding

25 claims, having a housing (4) and a mouthpiece (3), which
can be removed from the housing (4), £for inhaling, a
receptacle, which can be closed by a 1lid (64), for the
insertion of a pharmaceutical powder cartridge (100) as
claimed in one of claims 1 to 19 with metering device (107,

30 123) integrated therein, and a metering button (73, 73a) on
the upper side of the housing (4).

29, The inhaler (1) as claimed in claim 28, in which
within the housing (4) and the mouthpiece (3) there are
arranged:

35 - a functional carrier (50) with horizontal and a

plurality of vertical elements for zreceiving means
which act on a pharmaceutical powder cartridge (10G)
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F‘il'ﬂlmll I“jtm."l of the nmetering |ever 68 out of thig —e—
p05|t|on position is bl ocked as g -
| ocking of the latch 98 into the bl ocking edge of \the

upwardly directed arm40 of the valve 5 flap 52, |
schematical | y Waomiaqgea e 11. The force of the ai rl’cérﬁl’ém%l ch

is exerted on the valve flap 52 as a rggsult of sucking is not
sufficient to rel ease this | ocki ng engagenent because the radii of the

| atch 98 and the Dbl ocking edge on the hook 39 of the valve 10 flap arm
40 are different. FAEST A&EkiiRGerpHn tiRFP the spawiemnidhedief aildo Mbcks
t he novenent capabili iysohetéeing devdbee(I02p 123) Amdt he netering | ever 68

noves on as a resyl {004 2541 £fefe£1%ia§nguwa@é (m r&tehenmea&;hﬁ
t he | ecking connectlon 019 ﬁ

[afch 98 to.th hook
39 of the valve flap &PﬁFﬂﬁrlﬁ OL| oK ddpe \M’éﬁr ab:'c'? r@g?’f’?ﬁ%te“ﬁbg?ﬂ%ﬂwg?rthe
metering |l eves 68 i s cazchbdge (10Q@hatthes rdveivingt sunface Wib&h hawing reger s
71 on-<the downwar é Qbéec-?ﬁ&'% g (3%)of whien MEiLr iNg @aer §@hhaﬁ’l§‘e

noved the nmetering slide olUt o e, center p05|t|on I nt o Xl ng
position, |ocking of FASChRrdei ARePiRL, (189); of hen€€§§§é¥‘? ﬂﬁY:l"I’et 207

i nhal ati on phase in oada) tehichintier adhtegratéie rasborthy fpharmacéutieal
spring which engages nghge E&gtndge%(lg() the metering | ever 68. For th| S
purpose, there is a cess 4§ he shft 4% Qf the v? :'eflap

which 25 red@ss3® the & Fcl’rnﬁﬁ &9 )atast of Bt B 28I‘t‘?{/er
arm 44 engages argd iwhikcdl dlsg conpisesng edge unt i | t he vaI ve flap 52

has been pivoted A éi‘_i.ﬁéféﬁ@:] aaﬁtcencﬁe)by arran{s,ta& ahr tﬁbr %{ﬂ:ﬂﬁ{éé& (3),
i nhalation. As a res

re of the ’
connecti on bet weehP% S?Grsﬁﬁ?eP?‘?‘%e’ﬁegvéFg%%a%g: ?ﬁg e&hatt t%? S‘P'gt fESH ve
flap 52, it ivhisds Ursedsudiead time thetoaghng cepitrgl| speninaed(2Hiptin | bhe he

first phase gfs t%dﬂ?:&ﬁ'e%' o) Aliheing chfBSEatidiS "BAET dAgpersidVaevHEe Can
be pulled back ”]::O ! ecj::rr:]rlntatlzgldp%yltlonow&er duct (15) to the passage

opening (57) in the supporting surface (56) of the

functional carrier (50) and the dispersing device (2)
having means (5, 18) in order to branch off from the
20 dispersing air stream fed to the dispersing device (2) a
powder-free partial air stream which surrounds, as a
surrounding air stream, the air stream which leaves the
dispersing device (2) and is charged with powder.
31. The inhaler (1) as claimed in one of claims 28 to
25 30, which also comprises
an impulse transmitter (78) which is coupled to first
vertical elements (50a) of the functional carrier (50)
which are arranged parallel to one another at a distance,
for the purpose of supplying a mechanical impulse to an
30 inserted pharmaceutical powder cartridge (100).
32. The inhaler (1) as claimed in one of claims 28 to
31, which also comprises a metering lever (68) which is
coupled to a second vertical element (61) with two side
walls of the functional carrier (50) which are arranged
35 parallel to one another at a distance, for the purpose of
activating the metering device (107, 123), integrated into
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the spri ng ng | ever 68 sinult aneousl y reves—=35—the—m—x
met eri ng s E Iﬂﬂi E e filling position. THIS BHGET eaSBEEN j C
|

show t he de uct ur al design of the vl ve fRERLABRED n pl gn
vi ew and secti ons sai d WD 97/ 00703 R
PCT/ EP96/ 02396 53 val ve fl a 52 Dbeing
mount ed by neaWOMOM3 shaft 43 with journal s which engagBF ’S@?ﬁgs in
the el enents of the functional carrier7mhich formthe val ve chanber.
For static bal ancing, the valve flap 52 with shaft 43 and the upwardly
5 directed arm 40 al so has a wei ght _.el enent_ 41 whi ch extends upward
par allel to the athg 40. PRATRAPRUHCRIent BPWAST.r ¢ GaFtridag j oftAQ) - whi &RT
faces the arm 40 idmcetticalappwdenn whi ch engages in a gap of the

functional carri %a:li%sf (14)eS¢ the ﬁ(&@&iﬂgebﬁ%&aﬁl 'w'ﬁ:.&ﬂsgi’:éé‘:ihiﬁﬂz‘bﬁglﬁ

powder inhaler t pi n| on is dis }\{l cartri d‘%‘ nt g
i's transmitt ethe o PONEIRG| ARG | attPfe 5% 1STURLe brcf
pi voted in order poinesd emsa:héesﬂdachaﬂgscoaMQ’@fmarall@I tmeonﬁetmthy:r

lever 68 to the 'ng'é‘ga%eaﬁaés Ok tHRe seckihV&dritdBab? Atheh® €HBUNRe
that the nmetering

1 d tial t
restoring springst “ggg{‘?z;%sp‘é%’f’???\éeo(féqq aﬁﬁil‘lt}fr%ﬁ?l %Efegcr’@af‘lﬁgn(g%ért‘ﬁ%hof

the  cartridgeengage on the Tertar rr('ZR) hewm &het metenthe hewvkr 3968F &n
bl ocki ng Inn65r§éiget9npm%ehthéem5eéffh 81&fert NesgTEtaHURY 11t G451 vdR120
44 can engage i n order toa%r odgﬁe bet ween_t rretggg ng,

10 center, ere are means ( or activating the

impulse transmitter (78).
33. The inhaler (1) as claimed in one of claims 28 to
32, which also comprises further elements of the functional
carrier (50) which form at the rear end of its horizontal
15 part a valve chamber (51), with an opening (53) to the rear
part of the housing interior, which 6pening {53) can be
closed by a valve flap (52) which is coupléd to functicnal
carrier elements, and the valve chamber (51) is connected
to the dispersing device (2) via an air duct, and a partial
20 - air duct (58) branches off from the air duct to the
metering device (107, 123) of the pharmaceutical powder
cartridge (100) in orxder to lead a partial air stream
through the metering device (107, 123) to the powder duct
(15), in order to convey a medicament dose out of ‘the
25 xaetering device (107, 123) into the dispersing device
(102).
34. The inhaler as claimed in claim 33, wherein the
valve flap (52) has at its upper edge a shaftr (43) with
outwardly .directed bearing journals which engage in bearing
30 . bushes on functional carrier elements which form the valve
chamber walls, and in the shaft (43) there is a recess (42)
with a blocking edge, and an arm (40) extends upward ZIrom
the shaft (43) next to the recess (42), at the end of wkiich
arm (40) a hook (39) with a blocking edge is constructec.
35 35. The inhaler as claimed in claim 33, wherein the
second vertical element of the functional carrier (50) is a
shaft (61) with two side walls whose inner cross sectioz is
T T —
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/
| ever 68 and t he vaI p 52 a |l ocking connection which __——easmdt joe

rel eased “ U‘ﬁrough t he powder i nheg T EWMEBEEN& Lonl y
be rel eas novi ng on the nete Iﬁgp{p@@ The lspring
wi th which® the 2 vaI ve flap 52 is pulled back into e FERT- poSI tion
after the inhalation engages on the hook 96 which IS Seat ed on the
shaft 43. The wob®076pring end i s secured to the funct | BEAEPISAR2P6e
Furt her novenent of the netering | ever , 68 releases the |ocking
connection of the latch 98 in the 30 hooT< 39 at the end of the arm 40 and
| eads, in the limt position of the netering lever, to the | ocking
engagenent ahatdized ate hthe okugs cfontiurnete thegprhaveacsg icailo pewdetess

42 with a ]E)l Oﬁk'EQr@Pﬂfgé y1to0s %Bﬁﬁédﬁﬁe\ﬁthh t&@d.afﬁétgv@e?| the Sﬁ.dé"lhﬁlls "
position of the ngter vef,..t he .deyi ce or, in e
engagenent of th‘lggnéi1 %‘Rfe {Felr’ Ehe vt ?‘alggto%h o?h e{i]ﬁ[tthgza‘:l'

recess 42 is relpmqrby:artrlﬁgel nglocﬂde vehl#%efll&p stilly spane cﬁort h&hgi r

stream wi th meteritdP 9€6807Q88) and the parts (72) of the metering
PCT/ EP96/ 02396 54 - little delay so that

the netering | ev’é’r‘t‘F%npm%)e‘d back into its initial position by the
restoring spring3é. The inhfiequras abaimef 150 sRbAAM uBB hewhgtedn| Shef
the dd! SpteLZi aﬂs€@:\.f$£g€g fdgfvﬂdée (Wdhﬁs;l@rﬁhdi?réﬁer(m swhikKleny (i%rﬁlehebi}g
?[gﬂg.et u:jlnnal sgo#?‘gﬁi aQ: %Z Qg\%@r‘"p%%gi apTlat t‘%z)lac‘)sn’% udi na?
axis of the powdand an outer wall of the chamber arranged between them, the
outer wall diameter of said chamber (8) being smaller than

the inner diameter of the mouthpiece (3) surrounding the

dispersing device (2), so that an annular space (17)

surrounding the chamber (8) is constructed within the

.15 mouthpiece (3) and the outer wall of the chamber is divided

into webs (14, 1l4a) by a plurality of slits (13, 13a) which

extend tangentially into the chamber interior, the outer

diameter of the baffle plate (5) is larger than the outer

diameter of the chamber (8) so that its edge fits tight

20 against the inside of the mouthpiece, the baffle plate has

in the center an outlet opening (7) from which an outlet

S

duct (9) extends through a truncated cone-shaped connector
element (6) which is attached on the front side of the
baffle plate (5), and in the edge fegion of the baffle

25 ©plate there are a plurality of passage openings (18) which
are distributed symmetrically over the circumference and
through which powder-free air can pass out of the annular
space (17) into the space (11) in £front of the baffle
plate, the front end of the powder duct which starts at the

30 rear of the baffle plate (5) is connected to one of the
slits (13a) in the outer end and of the chamber and the
rear end of the powder duct (15) which extends to below the
supporting surface (56) is constructed so as to be fixable
in a wvertical element (60) of the functional carrier (50;,

35 which vertical element (60) extends downward as far as the
inner wall of the housing.

—_—
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webs
13a,

I nhal er. design, the baffle pl §f e
14, 14a whi ﬂm“muﬂlwﬂﬂl m outer wall, 10 inter uﬁf"&s‘%% Zﬁt SESI: ,
about the chanber 8, and the powder duct 15 are vonstrP\ t

pi ece. The truncated- cone-shaped connector elenent 6 ext ends forvvard
fromthe baffle plate 5. Arranged in the center of the baffle plate

5 is the out| e¥O8HMPhg 7 of the chanber 8 from which an 15 P60 o
for the air streamwhich is charged with 5 powder extends through the

t runcat ed- cone- shaped protrudi ng el enent (connector elenent) 6. The
base of the truncated cone adjoins, in a rounded manner, the front side
of the baf f 137 pl at e The ninhaksr tas delaimed tie chaiml 36i r whereim e

which is free ofspoudar, (26) t%l&ﬁmabaSI Bﬁé dht&eid®nodfthe cﬂah@eductoﬁ to

t he nout hpi ece ope th h not
represent ed '1-“& e U’FES é%\ d vvefl) |s m%egrahgdg}lﬁ?gn‘?%l unc |onal
carrier. The anrchambesut & mtmetﬁdaﬁramqmgn&qus 188tensien efe the
chamber 8 hag a STH | RA1DUES" thadMaihel dhaabethg8) habkafd |Eb1gdhal5 daedshat

an annul ar space_17 |sn constructed bet ween the inner wall of the
mout hpi ece (not ¥HTWH and the outer_wall_ of the chamber 8. Air can
enter the interi3g. Bhe hinkskatheds sclalmnS iy ahRlm aB3 spyberein: hsugh

ahsg‘npl urality Oflﬁhﬂt%e%rﬁlﬁﬂidélei&éﬁw {B0gEenbEalthe aduridtional caztz;lf%r ]
chanber | nter | or (TPorit heetity Witep Sx i tilira 1e8°Rhe noflGrilSh, Parel 10,
to an asymek®i cef d‘éﬁgrﬁ“&c“—l°naihe¢%ﬁﬁer (B0) A Rehindal ther sunmosrhisgn
pass out of the SGrgdwall §665paReving | béaringe Mphes iat fuhedr appele diald,| e
e Sage! ooy 85008, SRSELOG Lt SO AV sover RS Mith L
hammer element (79), extending in the direction of the
longitudinal axis of the powder inhaler, at the lower end
15 with a shaft (80) at the upper end, the outwardly directed
journals of which shaft (80} engage in the bearing bushes
in the arms (50a), and in the lower part of the lever (78a)
there is a laterally offset, upwardly extending transverse
spring element (8l1) which cannot be deflected in the
20 direction of movement of the impulse transmitter (78) but
rather transversely thereto, and a drive spring (80a) which
extends upward from the lower part is molded onto the
impulse transmitter.
39. The inhaler as claimed in claim 38, wherein there
25 is a pfojection (82) with an oblique surface (82a) on the
transverse spring element (81) of the impulse transmitter
(78) on the side facing away from the lever (78a).
40. The inhaler as claimed in claim 33, wherein a drive
device is arranged between the housing wall and a side wall
30 of the shaft (61), having means (74, 75) for activating the
display device which is integrated into the upper edge of
the pharmaceutical powder cartridge (100) for medicament
doses removed from the pharmaceutical powder cartridge
(100) .
35 41, The powder inhaler as claimed in claim 40, wherein
the means for activating the display device are a toothed
wheel (74) which engages in the display device and which is
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,ml(!”"lulm ﬂHHMr wal | 16, with a U shaped THsSSHEeCchASBEgy || Of
the powdef ducC s fromthe rear side of tlye RB&U\bEDIOFateJS
underneath the horizontal part (not shown) of ; ¥er

whi ch covers the upper side of 5 the U profile of the outer_wall 1% of the

duct. A fingerWO9T0¢% engaging in a recess in a vertical el % he
functional carrier in order to secure saighpart of the di spersi ng
device to the functional carrier is constructed at the rear end of the

outer wall 16 of the duct. The 10 powder duct 15 has a recessed subsection
30. This pocket mountedvemts jruonal ewhigh eratradesn\iapm Fhef yrpsaeredort o

tEe bd: sper si r@f@aﬂﬁdﬁ oazé)qi&rse.ﬁghewaﬁéugiodﬁﬂw whieed. (V4) oisleiriven by fi X
this subel enent O t he | evi ett powaer er,
%é" i gﬁrlétrﬁ% % |éné$hetfJ 20 eddtidh

a part of the hoftsi n‘§° S0 15 m of _an outer
contour 31 in th@ranSpQ@'@@?noﬂVhFﬁé K'é@bs%&hpé‘rtﬁ“@ﬂ 8y B‘F"ﬁ’@ér&f dreexhye

| In or der }:9 ngke thBecsspHEE Pindah Beisd mothted tihrough talmleoohanwém&g in
clearer, Figure e esfr rear
side, i.e. ?lrjom %ﬁ% J;% g‘r %ﬁ%&af\é%t%\%%et Q\%tefhngaﬂ‘;& QS?S 1;1 Q"%%J}q_nat l e

openi ng 7 of hpke dkmniger laterah Wwréace hefouther shaft of F-épr%erﬁ"éd |n
Figure 15, st art&una'hi&;am *dardiew.cl early shows the construction and

arrangenment of t webs e r | e

chanber, with thgﬁt angen |aI Hﬁai{@ 2%5 gimﬂad e%aen?igm \é’?\/\ewg%frg%{fld t"heb
14, 14a. ThelBndpstrts hé72) afoviche WRESring |1§1t68Hne((713éd P (e paraddel
interior via therockess) ttHe3@ilstanng batwedh which ol erlighiti 1sr¢a han

di sper sed and, to Qﬁtﬂlag LRYr phfnlodudiaas b &a&%&%

Further air for swrli I'Si tegrat| n and er si ng t he pomﬁer S
suppl i ed through thag tibmg%ﬁt ippextion ghe IMACHES ga})fp Vae% yeATHFE A% ch
i s produced. The (a00yScarcCbeopushed ofthtdughsithe spackobetweenotlkerrdakexst er

the chanber 15 (72) and the front ends of the rockers (72) are connected

to one another by means of a bridge (85), from which

bearing journals (92a) extend on both sides in bearing

bushes in the third vertical elements (50b), and the bridge

on the front side has a step bearing (86) for receiving a

20 restoring spring (38) whose other end is supported in a

bearing (84) on the rear of the vertical plate (54) of the
functional carrier (50).

43. The inhaler as claimed in claim 33, wherein the

means (99) on the rockers {72) of the metering button (73)

25 are driver journals (9%a) on the outside of both rockers

(72) for engaging on the metering lever (68) and a

projection (99b) which extends upward from the other rocker

{72), the projection (99b) projecting beyond the rocker

(72) also on the inside in order to activate the impulse

30 transmitter, and the distance between the driver journails

(99a) and the pivotal center (92) of the metering button

(73) being smaller than the distance from the projection

(99b) so that the engagement of the projection (99b) on the

transverse spring element (8l) of the impulse transmitter

35 (78) takes place with a smaller degree of pressing in of

the metering button (73) than the engagement of the driver

journal (99a) on the metering lever (68) and the further

Sheet Has Been Reﬂlaced

T




interior fr r duct 15 is approximately tw ce as | arge as the
Cross mmum) j\!‘ its 13 for the entry of 35 air. In order to achi eve
[

a part si ntegrating and di sper ECT =S} rface
faci ng the chanber interior 8, of the weljs'™ 'Siaﬁ'H&SEﬁﬁot uct ed

as a direct WO 97/ 00703 | REPLACED

PCT/ EP96/ 02396 WO 9700703 56 ext ens| SR TGEITENs| | t

wal | and gives rise to a pol ygonal crogg section of the chanber. The

nunber of corners depends on the nunber of slits. In the figure, seven

slits 13 are represented for the entry of air and there is an eighth 5

slit 13a for the wavement qfhd-hsameteringrievered@dhi th untilpaheeengdpenentt er
wal | 16 of the- pOWeEhQU&i'u;é:";ﬁmﬁzfnal (%QWE@féaééy TRl engRSLhEEL | O dH:

the further coursg 8f cp ) (gaﬂ?% guct., |enner cons%r uctro f t he
wall in the r B§PR W th ec?rf ] orangvfﬁﬁ bEPF 179 pPaTE e§fto
10 form in thi Sheeiproplag s!?(;‘anstnhétaﬁn(ﬂ%)r space 17 which surrounds

the outer wallsof ghhe chapher inhan &F dae mabﬁecmcmn claelfnf 3&1 Pafd:dindi ¢he
stream fromthe arr stieam which cha error gthrough

the slits 13, 13a™FRE™™S Bg?ﬂe(%g %a% ﬁ%% iﬁtﬁﬁ e?ﬁanfs at a
recesses 18 whi chdistanee diroet one tampfélﬁ-’er @tﬁgeeadSarpfangmechf bafaral]

and whi ch f or Eh?ﬁ&éé@e\mer&ﬁg%d}ﬁrec&é& {:0 W%ﬂcdtﬁgkt Be Bf'ﬁﬂéé’é (49,

space 17 behind t | at e.5 ace |
e oo oY TASapokbRoR) U 1he Phooh (SRR akbnd Mo pherBeshiCicrloe
sel ect ed suchi® hapowéﬁér%##trlt‘-'r&ﬁr e )ZGt & €iskanassciendn bakk thg s Bparmles

off only one parti(@b)abktend diitwaad Erem the 1dtepal SthiFadids IEHFah their
upper regions in bearing bushes in the side walls of the
shaft (61) so that the metering lever (68) is pivotably
mounted in the longitudinal direction of the powder
15 inhaler, and a lateral surface (69) has an obliquely
downwardly running stop edge (94) for the driver - journal
(99a) of the metering button ({73) and the metering lever
(68) has means (44, 71) for engaging in the metering device
(106) integrated into the 1lower part of the powder
20 cartridge, and there are means (44, 93, 98) for locking the
blocking edge of the recess (42} in the shaft (43) of the
valve flap (52) and for locking the blocking edge of the
hook (39) on the arm (40) which extends upward from the
shaft (43) next to the recess (42), in order to make it
25 ©posgible to lock the metering lever (68) in a center
position, Qiffering from its initial position, and in a
limit position.
45. = The inhaler as claimed in claim 44, wherein the
metering lever (68) has on one of its lateral surfaces (69)
30 a lug (91) for hooking in a restoring spring (76), and the
other end of the restoring spring (76) is fixed to a hook
which is arranged on a horizontal element of the functional
carrier, which element forms the top 0f the valve chamber
{51), and the force of the restoring spring (76) is not
35 sufficient to release the locking of the metering lever
(68) in the center position and 1limit position but is

This.Sheet Has Been Reﬂlaoed




The entire air sucke e pomder I nhal er during inhalation is
initially br mmﬁ e powder I nhal er into two substreans, one
of whi ch con er out of the neterin l-a;ﬁé' E=FEERI i Ng
slide t hr ough the powder duct 15 into the chanffer o #@A%BEEN
second substream passes out of the powder inhaler %

space 17 whi chWQATeWdds -t he chanber 8, and is d| Vi ded i o garti al
air stream which forns a 30 surroundingggir stream and the di spersi ng
substream which pronotes the dispersal of the medicament powder in the
chanber 8. Said partial air stream which serves for di spersal enters

t he chamber intesuffichenfughot pall| bagk 1the metgring kesiayi t (68)i intee the
chamber 8 with tﬁﬁlgggi|ﬁ55§uor35,ft§frmlqmueyomﬁ¢a$Me&sﬁhe powder

and’ < ci sper SeSrn 1 b PR s alnld s BR e bylﬁ%%%%o%%e“

PCT/ EP96/ 02396 wherein the means on the metexing lever (68) Tfer

profil e of thghog%erth\galn{etb_&mb ide®rice pQLOEY mfn:x dfe | Simgexrs rezllr)es;ﬂﬁtced in

ek TL1 Voo ehEaea! ik, B, R 9o, PR MEE LI S e
ring against the lateral surface an extend downward,
directed toward one another, through recesses (118) in the
side shafts of the metering slide duct (108) into recesses

10 (127) in the side edges of a metering slide (123) which is

arranged so as to be capable of moving forward and backward
in the metering slide duct (108) of the metering device
(107, 123).
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58 LI ST OF REFERENCE NUMERALS
i nhal er 2 Di spersing device 3
Housi ng of the powder inhaler 4a

1
Mout hpi ece

PCT/ EP96/ 02396

Powder

5 4
Upper edge at openi ng on upper

si de of housi ng 5 Baffl e plate 6 Truncat ed cone-shaped
connect or el erw0w7/00703 7 Qutl et opepning 10 8 ChRH 2396
Qut | et duct 10 Annul ar web in nout hpi ece 11 Annul ar
space in front  Yhe baffle plate 12 Rear wall of ch eh, plate
15 13, 13a S iﬁ runni ng tangen& al‘l}g“?‘hrough t he outer o %5)2
of the chanber 14, 14a W thle_outer wall of th hanber 15
Powder duct 16403 — owder &k =———pr2ANnul ar
space surroundi ng‘ a 13. éggla t he ﬁ,{ ‘%I ate
25 Central op¥hin b surp B8 the
webs of the outer wall e | .chanhér B4 A4 T\ nl et
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31 Conponent of the housing shell 30 32 33 34 35

Wor ki ng surface on the inpulse transmtter 36 35 37 38
Restoring spring of the netering button 39 Hook on the valve flap
arm WO 97/ 00703
PCT/ EP96/ 02396 59 40 Upwar dl y
di rect ed arm ovwowtmesrsal ve fl ap 41 Wi ght el enent  PCTZEPI6/02396
Recess in the valve flap shaft 43 2/8 Shaft of the valve flap 5 44
Armon the netering |ever 45 Hol e in the side walppof the netering
| ever 46 Spring element arm 47 PIunge& 48 :
Downwardly directed arns of the neteria? Igygr 1 79, s for
connecting the lateral surfaces of the'¢g- b-e++ng | ever 50
Functional carrier 50a First veﬂg’ ca s of the_funcyional
carrier (arnms) 15 50b /'
_ 130~
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50c Vertical elenent, ribs on the functional carrier 51 Val ve

chanber 52 Val ve fl ap 53 Openi ng of the val ve chanber 20
54 Plate on the functional carrier (vertical elenent of
the functional carrier) 55 Ai r passage openi ngs 56
Supporting surface for powder cartridge on the functi ona
carrier 25 57wo9Tee®hassage opening in the functional carri efcT
Transver se’ duct 59 Openi ng i n3fthe transverse duct 60
Wb, vertical functional carrier elene 61 Second verti cal
functional carrier elenent, shaft or powder cartridge with
paral l el surfaces (side I1s) a di stance from one anot her
62 Quide rails 63 ves on the o i Jebdf the housing
64 Lid of the powder inhal el N85 65 V&b n the functional carrier
66 . Webs on the ifgi Fe of t housi ng shel | gi Locki ng
el enment s 97/ 00703
PCT/ EP96/ 02396 . ‘68' Met eri ng
Iever{ 69 Lat eral surjfNces g ver
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70 Bearing journal of the netering |ever 71 Fi ngers for

activating the netering lever 5 72 Rockers of the netering button
73 Met ering button 74 Toot hed transportati on wheel 75
Toot hed pi nion, transm ssion wheel 76 Restoring spring for
netering | ever 10 77 Gap in functional carrier 78 | mpul se
transmtter woMBmo7e3 Lever of the inmpulse transmitter PCTIEP96/02396
Hammer, hammer el enent 80 Shaf t448f the inpulse transmtter 15 80a
Mol ded on (drive) spring of the inpulse transmitter 81 Transver se
spring el enent 82 Projection on the transverse spring el ement
82a bl i que surface on the projection of the transverse
spring el enent 20 83 ol i que surface on the netering button 84
Bearing -for restoring spring of the nﬁeri ng button 85 Bri dge
86 . Spring bl ock 87 Vi ew w ndow 35 88 NS «4 Ndi cati ng )
synbol on the netering | ever 88 =N \ﬁndcg/ﬁ e SO Wweaaf spring for
clanping the lid 91 Lug, c@?’ 92 IWiv cenfer of the
nmeter¥rng button 30 92a sgearin out nal} of} t he tqri hg pujton 93
Catch hook of the metering Fevér a ' IV ; I
surface of the rretering’lev(el‘_ : \ ll nj { he|s t he
valve flap 35 97 Spr if e k4s a bt eri ng
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61 99a Driver on the nmetering button for the netering
| ever 99b Projection on the netering button 100
Phar maceuti cal powder cartridge 5 101 Reservoir space for powder
10la Straight parts of the side wall of the cartridge 101b . Curved
parts of the swde7mmi of the cartridge 101c Lovner waBSTHYAHBAM%art s
of the side wall 10la 102 Upper sygge of the cartridge 10 103
Upper outer edge of the cartridge 104 Lower region of the cartridge
104a Funnel 105 Qut | et openi ng 107 Cartrigdge base 15
108 . Metering slide duct 09 BRschar ge openi ng S 110
Purgi ng air opening 111 Pur gfcrm—=chr—rirret T4 nnul ar gap 20
113 Vi ewi ng wi ndow gagenent openrTy Leg of
the metering slidqqdu b- shaped | I 17 i de ribs
25 118 Recesge he side wa of the mst&ering/slide
duct 119 t in the carggi e baséﬁ, 12 Lu
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121 Cartridge lid 30 122 Connect or el enment 123 Met eri ng

slide 124 Metering cavity 125 Prot rudi ng el enent 126
Keyway 35 127 Recesses 128 El evati on 129 Leg of the
nmetering slide WO 97/ 00703 .
PCT/ EP96/ 02396 62 130 St op 131
Upper wal | of woeomeer0ari ng slide duct PCT/EP96/02396
PATENT CLAI M5 1. A pharmacgpti cal powder cartridge (100) for
powder inhal ers for hol ding a depot medi canment for a | arge nunber
of doses of
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5 pharmaceuti cal powder, having an integrated netering device (107, 123)

whi ch conprises at |east one netering cavity (124) for holding a
predeterm ned quantity of a pharnaceutical powder, wherein the
integrated netering device (107, 123) conprises a netering slide (123)

whi ch can be noved at least out of a filling position into an ngggg

posi tion approworsameioy transversely with respect to the fl owP&K

of the pharmaceutical powder and said netering slide (123) is arranged

bel ow a reservoir space (101) for stor748g the pharnaceutlcal powder . 2.
The pharmaceutical powder cartridge (100) as clained in claim1l,
wherein the netering slide (123) can algo be noved into a 15 tr%a portation

posi tion. 3. ) i®al powder cartrlﬁ? 0&00) as
claimed in cla:i% ing slide (123)

transportation Posi i ‘ :

phar maceuti cal powder cp trldge (10 lned in one ﬁp oPﬂt

preceding clains, whighH conprisg I whi ch ca

into an upper edge (102
space (101) for a large _ 5
side wall of the reservoir spaceg.
(104) of the pharmaceutical powd
to an outlet opening (105) |n he qq ob2
pharmaceuti cal powder cartridge (1 a deV|ce (108) for hbi d ng tjhe
netering device (107, 123) at the Léﬁ en?zof the pharnacepti Eal
powder cartridge (100), and on.feedlng in Q#E air:
whi ch neans (110) is arran AINE outgsi de of ng§E¥v%ﬁ?
| ete enptyi ng of

space (101) and h&ag, tyir
the nmetering cavity (12 &éO?, 123) inits
ﬁﬂ 1% b

4] ?Lﬁﬁp/)g§MU gloi

nell b5 shage

enptyi ng position.
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WO 97/ 00703 PCT/ EP96/ 02396 .
64 5. The pharnmaceuti cal powder cartridge as clained in claim
4, wherein the device for holding the nmetering device is a netering
slide duct (108) which is arranged under the | ower end of the reservoir
space (101) and in which the 5 netering slide (123) is displaceably
arranged as a e 8H0HP devi ce so that in the fillingPEFEPIN60S
the netering slide (123) t he neterlgﬁ%caV|ty (124) is located in the
regi on of the out| et openi ng (105) in the enptying position of
the metering slide (123) the metering cavity (124) is located in the
regi on of the neans -(110) for feeding in purging air in order to

pronot e conpl ete enptying of the netering cavity (109), and in the
regi on of a discharge opening (109) which corresponds to 15 the neans
(110) +for feeding in purging air. 6. The pharnmaceutical powder
cartridge as clained in claimb5, wherein the netering slide duct (108)
is laterally open over a substantial part of its |length transversely
with respect to the direction of novenent of the ﬁeeteﬁng,.ZQ slide (123)
so that an activation device can laterally take d~pf jthe nmetering

slide (123) and displace it. 7. g he qphar powder
cartridge  (100) as clainmed in one®f ciains in, in the
transportation position-of the neterlng j de\ (A 8 =ring
cavity (124) of the metering slide {1I23) \J tside the
regions of the outlet opening (105) and of or &eeding
in purging air. 8. The pharnaceuti cal{ pe i ?57. cdai med
in one of the preceding clains, wherein™ Ul i (123)
has a U-shaped cross section and there are regd e
outside of the legs (129) for activation means ) #nrofgh the
recesses (118) in the side walls Qf t he e N f gict (108), and
the netering slide (123) tlns ag=t he en® f ac Y gmthe netering

cavity (124) a /
7 I~

y -
v
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?;5 p.r otrudi ng el ement pPS) Wi th a donwar dl y directed op (i”30) for

éngaging in-a corresporiding slit (119) mhlch extends in the

| ongi tudi nal direction of the base (107) gg WO 97/ 00703

PCT/ EP96/ 02396 the cartridge, ?Sd
well as a k g faces the terin | de-
duct to engﬁ’g\,\las?%ﬁ'ﬁég é—ggq]%sééj %ﬁgi%fptm?oﬁﬂ@q%t é?nidn f sf9ke ring
(108). %echams’nih%r Qﬁtﬂ'tﬁ%‘déé C[dedeiao’i'ﬁﬁ'lerc K Tied8Rind jigpie atd %ng
clainmed in one of the preceding clains, wherein the outer

const r uct ed mediament gldeses.hdihet Iopemqtpen efigthe deyibe2)destribed s based on

h ceuti omder cartrid 10 phar maceuti cal powder
artridge ( 180) LS Refy ol crieywsect Tona) by iscubhr ahahntith 1940sanotra

(105). of xnEoRaere nelicllEnt by, otarihy e shft SEEFouRlshd dRdsCapeBt Sofafhet

outer edge afote ‘dhed shﬁrfmmndxlmnais mhalmﬁdnf t@rliﬁmlneadaaceﬁ@nﬂ?cﬂﬁér desenmpnt
(122) extends via the upper edge 02) and the annul ar gap (112) into a
shoul der onPUsRinNhEhaeshaft 1aut ohiet um@dw@mqet cootyingnd Fidlimg afigthe recess

count er sunk 18t billobhy.p oHRAPET 3EAGt KA, th " b 0BE. WS nera e
i e e
i nt egratl@d is preflerably ateenged (1 Cthe 1ﬁlﬁalei'r body remdmbind amidii canrat searadher
may be replaced by opemng the inhaler and pulling of the container from

the shaft. The filling of a medical substance into the contamer can be

effected through one of the shaft apertures of the med1cament container.

To allow proper operat1on of the inhaler described, the medicament level

15 1in the medicament container is below the location of the shaft. One
embodiment of the disclosed inhaler comprises a contact to operaté a

digital counter, whiéh is described to be Tocated in the inhaler body.

EP 0 546 996 A2 discloses an inhaler with an integrated storage chamber

-~ for a medicament and a U-shaped metering slide comprising a metering

20 aperture to meter a dose of medicament from the container. The U-shaped
metering slide is integrated in the housing of the inhaler and is to be
hand-operated by a user from the side of the inhaler where a mouth-piece
for 1inhaling is located. The described dinvention relates to an air

' pef'meable portion of the drug reservoir.

25 US 5,161,524 describes an' inhaler comprising an integrated storage
chamber to receive a dry powder compound. The 'inha1er' further comprises
an actuator with an aperture to discharge a metered dose of dr'y powder
into an air flow when actuated. The inhaler further comprises a one-way
flap valve to prevent back-flow of .air through an air-channel for an air

30 flow containing dosed powder. Both the storage chamber as well as the
actuating means are integral part of the inhaler and neither 1ntended to
be replaced nor to be refilled.
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i t hout the rret ng slide £123): 11. Th har maceut i cal
m j' Uﬂﬂm rred I n one of the preceding clains, wherein the
cartrl dge-(100) has ong3'ts underside.a view ng w ndow
(119 y freahs of which the position of the netering slide (123)

can be checked. 12, The . phar prgagt ciogiMs powder  cartridge (100)

as clainmed in one of the precedlng clains, characterized by a 30

di splay device for the quantity of medi canent. doses which have been

renoved or which remain jn the pharnmaceutical owder cartridge (100),
the displayldevice foP PRMgGeuiical, powder &arﬁﬁdd%ré-ﬁg) dbare povgarc inhalers

been renove e upper ,ed

regi on of t%@ ggﬁ%ﬁ‘g g@lﬁeﬁtcéﬂf J@@éj&;"gﬂebg &?Fd d](a:[,g%) nwﬂl?e (%e dose%
phar macey i %ﬁbr‘md@:@%’ﬂfﬂ pavider, dﬁ@vmglﬁﬁ) in@grated n@tarqu deicd a('10712123)
wherein the display device is forne mstrip or ring
whi ch can buhmdvedompmngSthé dieastunbre emetergng cavtlh)e l(lib%r ‘éntgehohbngn aof
t he pharnaceuti cal

| d
phar maceut i @ﬁﬁdeii%- er Cﬁ'ﬁ ' 81€( 1@)0)3*‘%@90%1]":3(:%(1 pqquler "6\%??{1‘ 1the
which the. iftodhated feiRhifg r&vaée Y, O ickline SeR0% Mhéter g 10B°R1%S) O

ci rcunf er enghieh dahebelnmdedgdelasﬂlwt of &heildhag nmuﬁmmalntooameam tymg
cartridge (100). 15. The pharnmaceuti cal powder cartridge (100)
as clai nd pasthien appraxivatalys tnansyersely with erespesk Ehatheaddon i mec'pmmer

Tecei ving tRE Fo¥ rhatacdubitd s popRE! R SatEeter iy R o8NS arPpnedt
powder car hpiglge ré§é?%1r‘ %%aéé gi0ed for ns’l:om n§ | theNpHdrmatdIRF i8N paRdéenit er
edge (103) which radially bounds: the annul ar gap (112) on the outside
)

has at at |@ast one pdhet pbarmacsuticalumpowdemceartridge (100) as claimed in
claim 1, wherein the metemn_g slide (123) can also be moved into a

15 transportation position.
3. The pharmaceutical - powder cartridge (100) as claimed in
claim 2, wherein the meter"ing. slide (123) is fixed in the transportation
position by spring-e]astic.. means.
4, ' The pharmaceutical powder cartridge (100) as claimed in one
20 of the preceding claims, which comprises a 1id (121) which can be
inserted into an upper edge (102) and .has the purpose of closing a
reservoir spaée (101) for a large number of doses of pharmaceutical
- powder, a side wall of the reservoir space (101) tapering in the lower
region (104) of the pharmaceutical powder cartm’_dge (100) in a funnel
25 shape to an outlet opening (105) in the lower region of the
pharmaceutical powder cartridge (100), _
a device (108) for holding the metering device (107, 123) at the Tower
end of the pharmaceutical powder cartridge (100), and
a means (110)' for feeding in purging air, which méans (110) is arranged
30 Tlaterally on the outside of the reservoir space (101) and has the
purpose of promoting a complete emptying of the metering cavity (124) of
the metering dev1‘cé (107, 123) 1in 1its emptying position.
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into the filling posi

' forgof a viewng window (113) so t@t the filmstrip or -
amnmnﬁm‘ﬂﬂlﬂ%n fYm t he out si de. 17. e pharnaceuti cal
p er car 100) as clained in one of clainms 15 or 16, wherein
the annul ar gap (112) is downwardly open %6[ at | east- one point on its

tircunferenge so_fhat  a.drive wheel. for_the 20 Ilmstrip ar ri can _ .
prof ect it BV fef Wb AP o VG MIRR A moved aigng the cirgypserence o
phar maceutl : y n : ns 0}
e Wher o1 n ol JPREE g FEdioRT, LA Bhaffpcth iR pbiluchEartriat (10,
quantity of 14edi canenfThelopharmsceutichhy pokdem cartvdde o(10®Maas claimed tive

phar maceuti cal powder cartridge (100). 25 19. . ., An inhaler (1)
for -powder 6hiainhddi cuharein, the filmysteip arnheing isypoevisdedrwithan twthiagibed

by a patieent b ns .qf,.an.air ream. which . i_nhal.er ri a
recept acle ?'S?Hsangﬁamggu&hgal fﬁhm@%?arér‘ri Ebrég ag%] b%clli&@dlilre?%gneﬂ@f
claims 1 to, ' GiyaP | 6 ' {n '
nmetering sl Icﬁlgau(n?gg?ﬁ&% Cé[The i ntu{ngggtgd m\;r'tée\g??ﬁgsgesﬁgepg%r“ﬂ?%%ﬁ;,%'bg?&%? a
phar maceut i cartmidgee(100drtri dge (100) according to one of claims 1 to

18 at least _froma filling position_into,an enptyin osition. .
67 O 0 b pirer | The BhatRcauti gy PORdSTo AR DRI (A B eE LAY devenes

(42,52, 44,098 {21 187 BXCfh | hekbih "RLCbhARbLLIRA | Blady RAHEAUIEN| 16

i on before nedi canent dose S renove

i nhal er .1021has inTHes Uppenleige fégionfam apnuier edp (14d) curentceiasng ltheneilni n
claim 20, wherein the inhaler (1) also conprises a safety device (39, 40,
44, 52, 98) stmipcleri &igel y prevents the formation of an air streamfor the

removal of the nedicagppt phgrrﬁar&(éauﬁ%%?r ipr&ﬁdérliggr{r‘llaaé (100) as claimed dn

claim 15, wherein an outer edge (103) which radially bounds the annular
gap (112) on the outside has at at least one poinf on its circumference
15 a recess-in the form of a viewing window (113) so that the fi]m_strip or
the ring can be seen from the outside.
17. The pharmaceutical powder cartridge (100) as claimed in one
of claims 15 or 16, wherein the annular gap (112) 1is downwardly open at
- at least one point on its circumference so that a drive whée] for the
20 f9Im strip or ring can project into the annular gap from underneath.
18. The pharmaceutiéa] powder cartridge (100) as claimed in one
of claims 12 to 17, wherein the display device.is provided with a scale
for the quantity of medicament doses which have been removed or remain
in the pharmaceutical powder cartridge (100). |
25 19. An inhaler (11 for powdered medicaments, in which the
medicament can be received by a patient by means of an air stream, which
inhaler comprises a receptacle for a pharmaceutica1 powder cartridgé-as
claimed in one of claims 1 to 18, and which comprises'a device (68) for
activating the metering slide (123) of the integrated metering device
30 (107, 123) of a pharmaceutical powder'cartridge (100) according to one
of claims 1 to 18 at least from a fi]ling.position into an'emptyfng

position. .
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hﬁ"' t el yideached the enptying position. ‘ The i nhal er
( mmm;muimg“ dic nts, in which the nedi canent can be received by a
pati eht by mreans+of an air stream mhich,#nhaler conprises a visual display
devi ce for displaying the readiness for &he i medi ate di scharge of a

nedi canent dose. 23. . The inhaler (1) for powdered nedicanments in
particular as;¢l aippRd {mmLl &k M(27, df Maeh tke FRFtReFEonplsieg egel ved
by a patient by neans of an air stream which |ph§%§g conprises a visual

di spl ay devi cREFRFIRFsHeRAGR) (At @PdredFaned?) d hREEREBH LB HA® ged.
24. The iméeéeing(Elides (Lha) mEton Nretlenial idfdtso préeedf il thai ms,
characterized b¥.€.devgc %85% for readin forom aut si de th #nhal r (1),

t he. di spl ay d&FteldP egﬁ-? BEUPEEALAPSRE A8 T FOVRY FEMe®n one
~of clains 12 imhdBerwhi ch has been inserted into the inhaler (1). 25. .

The inhaler 1) as | &, LN ne cedi | DR, erein
t he vi sual di%%ray dengegiéﬁéh?%e ggvigg&ffgbagggggh gé?%gg@?gggayxgevice
of a pharnaceulatmﬁdpoﬂmewckﬁﬁmriZﬂge,W&sr@ﬁ@inﬁbeiniﬁgélgr cla) msalsoo 18,
whi ch has beegp.i d i ' r apg argang onyghh de of
the inhal er ( ﬁl%?\%\gigcﬁ ;ggrr%%t piag}ggh?S)_&sfl%'r %Eﬁal%ﬁg tg%é giar) gx{rlrng%% wi th
t he medi canrentargelyspreyeptggthe formation of an air stream for the gg

3\2- _ T[lﬁ i nf@fh@?ag _1bfa9crréd ain_é&ﬂcéﬁelgﬂte igf d&ﬁ@ méeeed}ngg slide! aizrﬁ)
erein the visual disp|lay deyices. an e i ce .for readi,ng the -
G spiay devi cessrnal REF el pEETY pBsaBRea Ehe, Fprydas RO 3EaPRed i n one
of clains 1 tz218, whThé hiashaler (1) for powdered medicaments, in
. which the medicament can be received by a patient by

means of an air stream, which inhaler comprises a
visual display device for displaying the readiness for
the immediate discharge of a medicament dose.

23.  The dinhaler (1) for powdered medicaments in
particular as claimed in claim 22, in which the
medicament can be received by a patient by means of an
air stream, which inhaler comprises a visual display
device for displaying that a medicament dose has been
discharged. i ' '
24. The inhaler (1) as claimed in one of the
preceding claims, characterized by a device (87) for
reading, from outside the inhaler (1), the display
device of a pharmadeutical powder cartridge, as claimed
in one of claims 12 to 18, which has been inserted into
the inhaler (1). _ _ . '
25. The inhaler (1) as claimed in one of the
preceding claims, wherein the visual display devices
and the device for reading the display device of a
pharmaceutical powder cartridge, as claimed in one of
claims 1 to 18, which has been inserted into the
inhaler (1) are arranged on that side of the inhaler
(1) on which a mouthpiece (3) for inhaling the air
stream with the medicament is also located. |
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ﬂ “ﬂmn e inhaler’ (1) are arranged o he I nhaler (1) -
mﬂ r‘m are located i'n the field of vision of a patient
e tsaimd ﬁatTent hol ds the inhaler (1) in its position of use for
N nhal i ng. The inhaler (1) for B8wdered nmedicaments as claimed 10

in claima19, 2\ﬁ| t h fl d."\hqoairkm]ier the) i abatéaipneyl fior anee of the poeeeding

streanms, a daggr"%g?, aﬁﬁé qursu%usaf{ﬁ?m{rdev&essp \éﬁer@ﬂe gl g agent

and a nout hpi ec I ng eamw th nedi cament,

wherei n the flogw w%ng thet i sileperdswiLlevfc@ (BYarmrewel et bowdes
(3) are 15 raRdedd N S4CR1AiMEY tHabndUrdMdeighmbatli @ opé Osfzhiéﬁ has

I nhaler (1) an air streamlsformeij,ﬁ'3 \Ag?ri re air
- contai ni iy t RESH spBLeEEed oiitfe? edhfedi BAALREY |§1 ar?ur"f‘ﬁﬁ"h@l%%ldbf% the
?ﬁf r OURd: ng alrihas.terxeaitﬂlw glhoutsubhe aaddayl @hat théyrresche:amaahteaO iR8the
elnaer aimed iIn a|m2 t at .
conpri se (f kdﬁ’&ﬁl f nP wg—'en pﬁgpﬁ&lg i;?)")“:f belds
col l ecting t Itélephaxhailceautﬁlc)allrpmnberposmm erfedigention hmlfal]omg)at hs is

f or red. 2% orih d *}%aef x(1é1>asf&¢1;¢mef§%omsalgéa{qgﬁtgrsgeegaqm%é

claims, having ‘a
renoved 16 r ot el aifouk? ngwith) flowopathahani kdie .imhalex efkht for eonghozh

can be closed Qv 35l id 8amd, Oratagspershﬂ%erc’lé@ﬂc@f (Q)ph%fmaﬁﬁFb%llng
powder cartrldge(loo as ‘claimed in, oné of ains 1 to

metering devitb® (EeWdened TedicRrReBRyr &l %h@PBFHPl&ﬁ& a‘%t%?ﬂrngnbatltleﬁ!
(73, 73a) onthe d&ilke spfedm Shiteth athd hﬁedlﬁ:@rhé‘lgt(%hereln39he f1dhe pathal, er

(1) as clal gln claim 29, in which in_the haou 4 t he
mout hpi ece ( 3PSt h&EPFFITg gﬁrvéﬁ:&ed (2§5 2h tgl f OR %#‘8%5%‘3) czgsl efre
(50) wi1t%h haveangedl inastcha a way thapl vhating ohhedéationl ceitenefit $hieor

Eigg')‘“ g M™30%ater (1) WA LiACLQBaR ANATFBEREG! G WRVOR" LALELIY

stream containing the dlspersed_ powdered medicament is
surrourided by a surrounding air stream without the addition
of medicament.

20 28. The inhaler (1) as.claimed in claim 27, wherein the
flow paths comprise a powder duct (15) in which a
depression (30) for-collect.ing' the pha'rmaceutical powder
metered into the flow paths 'is formed. _

29. The inhaler (1) as claimed in one of the preceding

25 claims, having a housing (4) and a mouthpiece (3), which |
can be removed from the housing (4), £for inhaling, a
receptacle, which can be closed by a 1lid (64), for the
insertion of a pharmaceutical powder cartric'lge' (100) as
claimed in one of claims 1 to 18 with metering device (107,

30 123) integrated thefein, and a metering button (73, 73a) on
the upper side of the housing (4).

'30. - The inhaler (1) as claimed in claim 29, in which
within the housing (4) .and the mouthpiece (3) there are
arranged:

35 - a functional ~carrier. (50) with horizontal and a

plurality of wvertical elements for receiving means
which act on a pharmaceutical powder cartridge (100)

1 .
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ertion irto the powder inhal (1) and

|m"mum”mﬂ'“mme (107, 123) and . - a horizontal receiving surface
56) of thewfunct4 onal carrier (50) for the insertable

phar maceuti cal powder 5 cartridge g4 100), - the receiving surface

56) havi 57 whi th

(o) 12110 3 pgien B e SRR S e, S
123) which is: i ntiysaretering dh@l%a(h@%eul?%hl and povvder cartridge
(1009 10 “31. o RB2:BARLS! eblidingl ASELID (9 ObeCLakbM gt Hona1 30

whi ch al so conprlses di spersi ng eV|ce (2 arrang e
nout hpi ece (3), car¥b¢rd|(§|9ér£q¥g HwdEraer %aﬁbﬁrmé§§@§lcaﬁ jisroessaig

stream g which ¢§r§ys;aﬁé (7 olohr, ouate aré@@i{rﬁhgolé%&‘f%g:e(z@s) NhE8ndd a
nout hpi ece (3) dur al atign, the Sil spersi.ng devi c% bei n% connect ed
by a powder duct Qi%gagﬁ tﬁé’eﬁé§§age‘5 dg'é"rﬁ ig 573 ligRed; hwitdypgditi ng
gurface (()56) Ofdléhlﬁarge b@mungnadlost)arbfeltge( Erﬁate:amb aaefl]s:él fsm'ﬁl nﬁ
evi ce 2 S 8 in.orde ranc 0 rom. the
20 di spersing ai rf%%? aWHESfa] t?)gt héné )35'58 |ng 9| cé: 21 cﬁdﬂ‘ﬁj’e‘f k| ee

partial air streeawdenhcghtridgeo(hd8) . as surroundl ng air stream

the ai rv\gt r egm whi Chrﬁgalfﬁﬁaﬁg Q) ddﬁpg{gi‘f}gddgél Shel s {?fa]‘xrﬁscli@rz%lg

with po e|n arned in one o
25 31, V\hlckﬁ(hl‘s@l@bn%l%e@omprlaﬁs i mpul se transmitter (78) which s

coupled to 5flishersineldéeite el(@TENtS 203 Ofint hend URGhEABRLear {4 )er

(50) whi ch are arranged paralle ‘t Q.one another at .a di stance,
the purpose AT HHPPSTRYNY H@Wﬁﬁﬁ?@a!“efiﬁﬁﬁl‘@Ett gogRs30 itnsde edr stream
- phar maceut i gali@owder sigtked dge EhRBugh a Séntral Thpednimal e(25)l) iasS the

cLa ey ) QSR AL (i S2rptlh Bl o0, OSSP ol e
two side benatd s ainndwtddindiy omal powdeirer du¢t0) (Wh) cht@r eclae r gregeshge
opening (57) in the supporting surface (56) of the
functional carrier (50) and the dispersing device (2)
- having means (5, 18) in order to branch off frorﬁ the
20 disperéing air stream fed to the dispersing de\'r.ice (2) a
powder-free partial air stream which surrounds, as a
surrounding. air ‘stream, the air stream which leaves the
dispersing device (2) and is charged with powder.
32. The inhaler (1) as claimed in one of claims 29 to
25 31, which also comprises
an impulse transmitter (78) which 1is coupled to first
vertical elements (50a) of the functional carrier (50)
which are arranged parallel to one another at a distance,
for the purpose. of supplying a mechanical  impulse to an
30 inserted pharmaceutical powder cartridge (100).
33. The inhaler (1) as claimed in one of claims 29 to
32, which also comprises a metering lever (68) which is
coupled to 'a second \'rertical element .- (61) with two side
walls of the functional carrier (50) which are arranged
35 parallel to one another at a distance, for the purpose of
activating the metering device (107, 123), integrated into



35 ano r at a di:stante, for the purp.e of activatin
tm‘ﬁiﬁﬂ“aﬁmh&m‘ﬁe (19 123), integrated into ' °
7ONNES M armaceut i cal powder : cartridge (100), for

phar maceuti cal powder, parts (72) of tHe netering button (73) which

ext end t hrougthe tptea imarsewti calld - whpowdieront  eadsradgecoupl®e0l o ot Herr 5

poi nts of th éﬂﬁa@@ﬁg%afr gg parallel to one anot her at a
di st ance, e Secon vert efement -of the functional carrier

(50), and th@@r'aaie(i?r@éme (:an)nemmng butgrgadd 3dn Wich @xtend hrongh he
metering |evefne (6uding arfd deahoge PE¥&ht t Rhdeet %ﬁ:‘eﬂgcbﬁiﬁéd( 68 ahudr

its pivotal 10 center, ~and  there _are neans 99b activati
the - i ﬁpul%@lﬂiﬁnﬂ% e gigy wallsgsarranged éﬁﬁﬁié? (f)D z%'leclad??]%"gelfn
one of claimsag9 40 dlstﬁﬁcey\hlccm ahso @@@phﬂseeefu&ther elements of ttlftee

bar' o vl ve EHSbLPRRS EhnaaE akShonangt (g aFHe Phafd © (39507 My 0
housi ng i nt eréngagehiam openiperi{H3)(7€an dm the chetedihy demdwe (FBap {152)

whi ch is coupl o, fu | Qna er nt an h f,ﬁ@{dg)le
(51) is connec)fgg(a}: to nél%ﬁp nge“}eg%\%lr evif%gg?Z)(%vsl)a %kr)\é%?r guct
partial 20 atenteuct apdg)themachese on¢ansroff9%he Q¥ r akivakingt Hehe

net ering dew_ls_,gp,gi.gg t}gﬁgmqg{._tglge(pgpr maceuti cal powder cartridge
(100) in order'to lead a partial air stream t.hr ough the neterin

device (107, 1%3) to The jehdderduct) as E}B}meiinlﬁd%‘?et‘a cEAfdfpsy 29 to

medi cament dosg, owhieh b'l%oz%on@ﬁﬁ%élsngur@@l\élxc%le(n@%,s afzajhelmmctidsml
di spersi ng devi ce

34. "whor oin (SEEELery JED THHAER B PR a8 ot e SUDCPIRaEE 3 ha AR

15 part a valve chamber (51), w1th an opening (53) to the rear
part of the housing interior, which opening (53) can be
closed by a valve flap (52) which is coupled to functional
carrier elements, and the valve chamber (51) is connected
to the dispersing device (2) via an air duct, and a partial

20 air duct (58) branches off from the air duct to the
métering device (107, 123) of the pharmaceutical powder
cartridge (100) in order to lead a partial air stream
through.the metering device (107, 123) to the powdei.duct
(15), in order to convey a medicament dose out of the

25 metering device (107, 123) into the dispersing deviée'
(102) . .
35. The inhaler as claimed in claim 34, wherein the
valve flap (52) has at its upper edge a shaft (43) with
6utwardly directed bearing journals which engage in bearing

30 Dbushes on functional carrier elements which form the valve
chamber walls, and in thé shaft (43) there is a recess (42)
with a blocking edge, and an arm (40) extends upward from
the shaft (43) next to the recess (42), at the end of which
arm (40) a hook (39) with a blocking edge is constructed.

35 36. The inhaler as claimed in claim 34, wherein the
second vertical element of the functional carrier (50) is a

shaft (61) with two side walls whose inner cross section is
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mmm““" uﬂnmn aNg journals which engage in b ing 30 bushes on
nts whi ch formthe val ve anber walls, and in
thé shaft (%3)® tHere is a recess (42) with a bl ocki ng edge, and an arm

(40) extends upward from the shaft (43R next to the recess (42), at the -
end of whi chmatcledn td0khe hndex 38pntwth afblideki pgarungeeusicabs pouctead.

35 36. 34 wh c
vertical el em%ﬂ%%e(ﬁnct%% %@?%4“%&1 %Sld gég%@eh EhF S(.Lg%:%qtlﬁ
two side wal Iaf vibleg eshafitr (6%3@@9@1’19()@4@ walls of the pharmaceutical
71 rratchggg)vs et Nes Mﬂdé:@ntwo)of the harac eutsingal %\g&er fforhthe

cartridge (100) to, be insert@ed ‘bet ween the side wal l

shaft (61% afeFtewing ddaman s<6P>tr?éldph£Pﬁac%%ﬂft'r%a|<72> BSV\d'el?e cHetaddqy

ElO)O) ]EheLe i t5dn | t7§pace for the 5 nmet erl ng Iever (68) and the parts
72 of t erreterin (73) I nhal er_as clal din

~claim34, whetkin th l&%@‘b&rmﬁﬁ cfé\ﬁlé'beca(zi‘nha aa(“%h er"RETE TR Etﬁ"
forneddby d:es;hmﬂ‘éimg pdiatrfcéS)(zashfasorat alenihera (8)ateh{dR) ias fbemedvvaﬂy

10 and an out he e bet t e g

wal | di amet er® 2? %2@1 &aé §F8?pbéf&l£awgﬁé & ﬁﬁgge Q??})} tagnr]iﬁgr‘—’u'ﬂdl%'a et er

of the nbt hmrei:earqsc)utsenrrwhumg the chambegpersangedebecye@) them,t ldte an.

annul ar space,{dd) V(ansa&a{aue@kngft h.é%ll@aéﬁh%bé@)% $ Beﬂﬁéf%ﬁhﬁew eHath

the 15 nout hp| ece (3) he outer anber 1S divid
into webs (14he4anpngy dﬁﬁ‘%ﬁ%’?t?fofﬂ@ |‘E‘§uFliBle§%a) 3hi %ﬂrroun‘é%{l%nd'-he

La]p]g?nt I i’il lt y dlrg Mﬁlg:had@ﬁcé nt g1) or ,sd heryt eran  arfivarat erspafcet he(17)
a e plate

ar t han th out e di anet t er
so that its ‘?‘f‘?‘i“ gh‘?h%O {Q”?e i GO rt“}?eteid;ut %é&e ttlT‘F?e
baffl e platentasthpiedcs (e a:naintteheaouberl whlbdpefii hhe( ¢hafnbem \ilsi civarded

outl et into webs (14, 14a) by a plurality of slits (13, 13a) which
extend tangentially into the chamber interior, the outer
diameter of the baffle plate (5) is larger than the outer
diameter of the chamber (8) so that its edge fits tight

20 against the inside of the mouthpiece, the baffle plate has
in the center an outlet opening (7) from which an outlet
duct (9) extends through a truncated cone-shaped connector
element (6) which is attached on the front side of the
baffle'plate (5), and in the edge region of the baffle

25 plate there are a plurality of passage openings (18) which
‘are distributed symmetrically over the circumference and
through which powder—free' air can pass out of the annular
space (17) into the space (11) in front of the baffle
plate, the front end of the powder duct”which'starts at the

30 rear of the baffle plate (5) is connected to one of the
slits (13a) in the outer and of the chamber and the rear

end of the powder duct (15) which extends to below the
supporting surface (56) is constructed so as to be fixable

in a vertical element (60) of the functional carrier (50),

35 which vertical element (60) extends downward as far as the.

inner wall of the housing.
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\(Imull lﬂulmﬂmtmﬂ hro @ 2 truncafed ¢one- shaped conn,or el ement (6) -
on t front side of the baffle plate (5), and in
t he edge regl on"of the baffle 25 pl ate there are a plurality of passage

gpeni ngs (18) which are distributed sﬂ@mst rically over the
ci rcunf erencégnd Ther dnypaletri chs polddmel etnaiglagdan pdss whareint lthe
annul ar 1 I n Jd1 0 h e
t
pl ate, the fron enéd (Z)%6 he%g%\tfgeréag%c%e %ms:tég%{)g ara)tf q‘;hé ‘ghg‘?‘{é%% ofOfth

baffl e pl ateeg®) ok Eemneebad(i oh’éabfwltlheh forw| the pwssy walthefodhs

and of the chajdyleand gt h@oﬁ@@fnctede%@; 0 td?ﬁlﬂ?ﬁﬂﬂﬂfs degtentidh Wi Clthe
extends to below the Egortl ng SU{l ‘?‘ﬁ (#{} Is constructed sp as to be
e BfCFhe

fixable 5 s v@r”‘%ﬂca‘-fo AEntt ncE?#8nd E%}YSF%?aJ(S@rOS\?S
wpi CE Vﬁrtic@e@iﬁfent (60) extends dovvnvvard as far as the |nner wal |
of the housin

i nhal er as cl@ med i ntR¥ ailMngLetndf eiStaiiEd 1ng Fh3dm (%56) w%’f%hn ?'eees
the interior fifrdgthe velrariloel, eflementsactb®d) t ko€ wehs (ﬂmcuM‘)aMMalrrfmn

the outer valled) 408 armsCWATREN 'ﬁﬁgw% wegé dflaémat ENHLBYORRLEN! GO
i(go

of the he c ygonal cross
secti on. 10 0. the ThEunahideal ascarsiaed e\,| abﬁhsznd whdieei Bupperting

first vertlc@ur%{@ém NEg) (ﬁ%)m@f bteaem{;uwgml atcaefHéchr up ?ef5@nc‘f§e

arnms which exte upward from the hori zon art 10 o th uncti nal
carrier (50)an43eh]i1%dl“‘PHéseSLFpﬁ?dH“Pﬁd:er ?yﬁff gé@ PSGI)eV%vh be¥ft %g
bushes at thmatmmmperelem@&}t (79and éﬂaeemmsaﬂram gieecti8n hes ahe

| pver (752) MR jain BT o2 LSTSle (S PURIING, | i Ml aion,of,
a shaft {80) with he sppft dB0) fte the wppky endectbd outwardly directed
journals of which shaft (80) engage in the bearing'bushes
in the arms (50a), and in the lower part of the 1ever (78a)
there is a laterally offset, upwardly extending transverse
spring element (81) which cannot be deflected .in " the
20 direction of movement of the impulse transmitter (78) but
- rather transverseiy thereto, and a drive spring (80a) which
extends upward from the lower part is molded onto the
impulse transmitter. |
40. The inhaler as claimed in clalm 39, wherein there
25 is a projection (82) with an oblique surface (82a) on the
transverse spring element (81) of the impulse transmitter
(78) on the side facing away from the lever (78a).
41. The inhaler as claimed in claim 34, wherein a drive
device is arranged between the housing wall and a side wall
30 of the shaft (61), having means (74, 75) for activating the
display device which is integrated into the upper edge of
'the pharmaceutical powder cartridge (100) for medicament
doses removed from the pharmaceutical powder cartridge
(100) . -
35 42. The powder inhaler as claimed in claim 41, wherein
the means for activating the display device are a toothed
wheel (74) which engages in the display device and which is
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j shaf 80) engagde i ¥ the bearing bu?s in.the arns
Mﬂ“ﬁm“lm!\ﬂ | one™ part of the | ever (78a) there is a laterally
*ext endi ng transverse sPpring el ement (81) which cannot
be def |l ect ed 2 pe rgapl transm tt
(78) but I{‘g?]hggdt%gnsve g#ﬁgg' er e ; @Pét%ﬁ%’. véAEI sprlt?;lg ‘gfﬁe
ext ends upmarﬂ4¢}oﬁftﬁ@q(hm#8¥n9¢ Wh#Qhﬂtﬂﬁthﬁdowhhel (74anm:ﬁrlven by
transmtter. 4 éQothedThe hﬂﬁgher q§5§la|w%@dd@d@ m 3y whereintbeLs

25 is a projection ?;' an obI| ue surface (82a) on the
transverse sp‘F?%@SE‘PEF@ 90{18!’)‘16@?- tHé i mpti e %r§W§HFFePumber(mf) eethe

_side facimg ayRy ééeahteaeplmv_@h bé8ap. mounted throﬂgeh igihadwel @ﬂﬁh@ﬁﬂn' n
claim 34, wherein,a S arran et ween éﬁge hous

o N e et Rt Tl Brals surrale’ ofT ehd, HANEG HEEN A 0 et Shang

t he di spllayledevine ahi thtésalntegrfbed iofo the ugipeftedgeldf of the
- pharnaceuti ca a (100) for nedi canent doses renoved from
t he phar mceu}g?l@g‘g\ggﬁv\g Egggg I‘%I dge (100). 35 42. The powder

i nhal er as cl43nmed i nTheainkrAlenhesei ¢laimed hdémeabdifor34act whatedq t tiee

i spl ay dqvi cEapEg A1A0 BED che WEPELiAZNbMNUGD T9R0CSd nclBe dhapi

devi ce an nted on a_journal wh
t he upper edg’éOCker-'(Ma)'—th digéE aREEs PREVORR (Y’Ihllct?otlr%(ﬁ]v%ﬁéﬂ}( Ayrger dﬂlﬂén

by a tOOElli'@dw1dl&hnl&ﬂ thé7§;harma@éﬁh«tqb%d pdwder acatre@&tigé (100) so
transportatlo egﬂl 74),.with a nunber of teeth, 5 the toothed
pi ni on bei ng it r&"ﬁ’rgoubﬂsﬁﬁtb%l erﬁ’}?'%rq“iceuu‘f% P&WQF@ %%ﬂ"FE:b‘égpof

the netering tm@r €68) ben pubkadi Bhroughhdle i spacée aberakeaurdiae erodkéhe
- shaft (6:![)5 of(,%})e and ft%“f:?&@ll: 8%&5' ®F the rockers (72) are connected
| té one another by means of a bridge (85), from which
bearing journals . (92a) extend on both sides in beariﬂg
bushes in the third vertical elements (50b), and the bridge
on the front side has a step bearing (86) for receiving a
20 restoring spring (38) whose other end is supported in a
bearing (84) on the rear of the vertical plate (54) of the
functional carrier (50). _ .
44, ‘The inhaler as claimed in claim 34, wherein the
means (99) on the rockers (72) of the metering button (73)
25 are driver journals (99a) on the outside of both rockers
(72) for engaging on the metering lever (68) and a
projection (99b) which extends upward from the other rocker
(72), the projection (99b) projecting beyond the rocker
(72) also on the inside in order to activate the impulse
30 transmitter, and the distance between the driver journals
(99a) and the pivotal center (92) of the metering button
(73) be-ing smallei‘ than the disténce from the projectiox_l
(99b) so that the engagement of the projection (99b) on the
transverse spring element (81) of the impulse transmitter
35 (78) takes place with a smaller degree of pressing in of
the rﬁetering_button (73) than the engagement of the driver
journal (99a) on the metering lever (68) and the further |
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m \m as ai med in i:lair'r134'v\,hereinth‘0 parts (72) of
4“\“\ (73) are two parallel rockers, the distance
-et’weecn\k/h h I's slightly larger than: “1he width of the pharnmaceuti cal
pawder cartridge (100) so t hat during T%hsertion the phar maceut i cal
powder cartr mRyement (aboyhe srewer g hbevesr 643h theunside thet wogagement

rockers 15 @fz)tﬁ@ddkﬂﬁef:r(j%rﬁads (@f9at)h9cé1%‘e{<§é§ t(ﬂ@) ﬁ%ﬁg&ﬁ@ﬂ%cb%d
t'0 one anot her by means 23 ghb“ dgqei’f?g85 from whi ch earing journa s

(92a) ext end RFPIRFAH LR d angyeres SPLIMG 1t 9meNer (Baal of
el ements (50khe anﬂbﬁiwebmrmlttepnu@e front side has a step bearing

(86) for rece |V|ng a rlng spri,n 8 se, r end is,
supported’in %" be "anm?'@ ?hézllagérre%?)f }Pheojxfae]r Bgl' p‘fr’]}é?’éef34)tllﬁ

t he f unctmegreatirgar diesrer( 5(058) hast4two ]]'dilberalhalsarrm:eﬁ ai(sed i@tclaai m
34, wherein t 99 ker, 7 epin ut t

(73) 25 are fslver%c{gﬁfr?]% %%ega)a%etk{%g Olﬁqse‘lidt?ac)nocg J]ﬁ rocK ersqaq;

for engagi ng sy farese(e?) ngree\sz@nn(ess)edart@ gne am@ﬁl%tbwnb@ggb)esmﬁ%

ext ends upwarg £y %frﬂfn@tgehﬁgc%ﬁich engzg)es LheupHOiee! b%rcr%%@utlcal
prOJectlng beyond t he rocker al so_on the inside in qrder
he

ec?ﬁjtr%ﬁiﬁﬁsrw-f’g’ér at a‘hdiﬂt%reareﬁ%m aRee beprded tJr%lrd}ei]\ﬁer

activat el

journals ((’ﬂﬂa)eﬁ‘éhd h@upwa@aafr@:entné 1408Ya0f shlirea&etser(lsrgg T tthélr
(73) being smaller than the ,distance frg %le proj ection 99b) %

the engagemeMPRST thE9pPBFedtt FEF0Yl] SHSPRE 17 ¢ %nf\}&esé”as]ﬂr

(81). of the ighafltse (flanssot that35hd 78pteaiayg plaeer wi(6ls)a Ssmlﬁzﬁmutﬁgr}ee

o pressing iuflieq o 1he FELer IR Nat AN L0E CRBRORREN! Bluddie

driver j our na on the ring lever e fu
74 b endmhadien he and erd ng at@ral (ma)rfm:mntﬁqmt héla@g@gemhllquely

downwardly running stop edge (94) for the driver journal
(99a) of the metering button (73) and the metering lever
(68) has means (44, 71) for engaging in the 'metering device
(106) integrated into the lower part of the powder
20 cartridge, and there are means (44, 93, 98) for locking the
blocking edge of '_the recess (42) in the shaft (43) of the
valve flap (52) and for locking the blocking edge of the
hook (39) on the arm (40) which extends upward from the
shaft (43) next to the recess (42), in order to make it
25 possible to lock the metering lever (68) in a center
position, differing from its initial position, and in a
limit position. .
46. The inhaler as clalmed in claim 45, wherein the
_ meterlng lever (68) has on one of its lateral surfaces (69)
30 a lug (91) for hooking in a restoring spring (76), and the
other end of the restoring spring (76) is fixed to a hook
which is arranged on a horizontal element of the functional
carrier, which element forms the top of the valve chamber
(51), and the force of the restoring spring (76) is not
'35 sufficient to release the locking of the metering lever
(68) in the center position and limit position but is
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mnmm 9a) rel eases t‘he _ehgagerrent of@@mhe proj ection
I ﬂﬁmﬂﬂers spring el enent- (81) of the i npul se transmtter
5L43 s he inhaler as clainmed inclaim35, wherein the
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as claimed inigla mAd, wherein the netering | ever (68) has on one of
its lateral surfaces (69) 30 a lug (91) for hooking in a restoring spring
-(76), and the other end of the restoring spring (76) is fixed to a hook
which is arranged on a horizontal elenent of the functional carrier,

whi ch elenent forns the top of the val ve chanber (51), and the force
of the restoring spring (76) 1is not 35 sufficient to release the

| ocking of the netering |lever (68) in the center position and limt

position but is
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75 sufficient to pull back the neterjng lever (68) into t‘ﬁé\’DQD‘(-l*O
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inhal-er as claimed in one of clains 45 or 46, wherein th S %n%j
metering lever (68) for engaging 5 in the netering device (1Q&4 123) ar
fingers (71 whigch extend fromarns (48) which are offset aral |y
intQ the ~ trin i nst thev)oﬂb‘%ﬁm&‘dﬂﬁ&%nﬁ@%mﬂmoﬁm end’ gewlar d,
directed -tov@rd not her, through risematiosatliyress]118) | n the st de shafts

of the net eNTERNATIONALAPPLICATIGN PUBLISHER UNDER THE ®ATENP TPOPERATION IREATY: (R)TS

of a netEnhl €N 15 anrt ed .50 apabl i
novi ng fo%&g?ﬁiq% [gacgvvarw)cggll " in thahpkflg)%%ﬂﬁé%??&{ﬁb& othehy(-;”‘m’m3
deV]

met eri ng = (107, 123). (43) International Publication Date: 9 January 1997 (09.01.97)
o | 1) International Application Number: PCT/EP96/02396 | (81) Designated States: AU, BR, BY, CA, CN, CZ, HU, IL, JP,
: Lo - KR, MX, NO, NZ, PL, RU, SG, SL, SK, TR, UA, European
(22) International Filing Date: - 3 June 1996 (03.06.96) patent (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT,
N LU, MC, NL, PT, SE).
(30) Priority Data: '
195 22 4159 21 June 1995 (21.06.95) DE | Published

195224167 21 June 1995 (21.06.95) DE With international search report.

| @1) Applicant: ASTA MEDICA AKTIENGBSEI.LSCI—MFI‘
[DE/DE]; An der Pikardie 10, D-01277 Dresden (DE).

| 72) mventors: NARODYLO, André; Gartenstrasse 7, D-
S| 63580 Linsengericht (DE). GOTTENAUER, Wolfgang;
Ringstrasse 34, D-63486 Bruchkbbel (DE). GOEDE, -
Joachim; Gleiwitzer Strasse 23, D-63457 Hanau (DE). . '
LERK, Coenraad; Braamlaan 8, NL-9321 GG Peize (NL).
DE BOER, Anne, H.; Kuinder 174, NL-9204 AG Drachten
(NL). .

(54) Title: PHARMACEUTICAL POWDER CARTRIDGE WITH INTEGRATED METERING DEVICE AND INHALER FOR POW-
: DERED MEDICAMENTS _ ,

*®
H

[ &

&7 Ahstract.

Pharmaceutical powder cartridge for powder inhalers for receiving a medicament depot for a large number of pharmaceutical powder
doses, having an integrated metering device which comprises at least one metering cavity for receiving a predetermined quantity of a
- pharmaceutical powder, the integrated metering device being capable of being moved at least out of a filling position into an emptying position
approximately transversely with respect to the flow direction of the pharmaceuntical powder, and an inhaler for powdered medicaments, in
which inhaler the medicament can be received by a patient by means of an air stream and which has a receptacle for such a pharmaceutical
powder cartridge.




