1 Inhal ation device for drugs in powder form
Description The invention concerns an inhal ation
device for drugs in powder form5 conprising at |east
one storage chanber for accommodating a plurality of
drug powder doses and a dosi ng device which includes
at | east one dosing slider whith is novabl e
approximately with a translatory novenent in a dosing
sl i1dR&lapiaA RYRedfor ldeagd inf pewid@r forml i Ng position into
an enptying position. 10 Background of the invention
he fi.eld of treating bronchial diseases but also
ot e?scﬂpé%%ses i n which nedication can be effected by
way of the respiratory tract, it is 15 known to apply
medi canents in povvder form besi des the atom sation of
solutio r:
Many di f gﬁé\ﬁ exarrp c%‘s]ﬁso%ﬂs'@i ggﬁgndhgg?r%?&s&é@g |ﬂ‘°t§3vs?der form
S5desonifsising at tdast |anecstarage: chamber forbgcagaymodating @pplarality of
L7 6 4
oL {I iﬁ%roxt us\uéqsgg gﬂ'\# 4 ?!osnﬁgl c?ev‘fcge wﬂﬁl\ i’ﬁ'c tfi'l@g raESFfegst c]'r?e dosing
a sliget which isynafabén azorcmmaaelvomtlmeautmstatomnmwment in a
C S r ch :
| iRl $iderpab iR Bt eplt AR Y Bt an emptying
i n@ogitwnal dose, and al so inhal ati on devices which
ohave a store for a nultiplicity of drug doses. In
regard to the latter it is known either to provide
seFackgrouadmfdbe inventiser s for a respective 25
i ndi vi dual dose or an individual receiving chanber for
accommodating a plurality of doses of a nedicanment. In
t he casé&n dhe ifiglchlof tecafimgchronghial dlqslaae%but plsgf other diseases in

' ”%ﬁéﬂj%ﬁéduéﬁmﬂé éﬁﬂ Egl w%{ﬁgﬁj Y oFQﬁ?bl%rsﬁnraw?'QSﬁ'act, it is

ar e nown ers of the 1 nh
15ar knpwsplec 8PRIY| fretidamentsip Pawdarugraeesides theaataraisation of

of s8KR&fns or suspensions to afford inhalable aerosols. Many different
examples of such medicaments are described in the literature, purely by
way of example we refer to WO 93/11773, EP 0 416 950 Al and EP 0 416
951 Al. A usual form of application in that respect is a supply by way of an
20 inhalation device or inhaler.

In the case of inhalers for powder drugs, such inhalers are known
both for the application of an individual dose, and also inhalation devices
which have a store for a multiplicity of drug doses. In regard to the latter it
is known either to provide separate storage chambers for a respective

25 individual dose or an individual receiving chamber for accommodating a
plurality of doses of a medicament.

In the case of inhalers which have a plurality of individual doses in
separate storage chambers, those are known in which individual chambers
of the inhaler are respectively filled with a drug dose. An example of such

30 an inhaler is described in US 5 301 666 A. It is however also known for a
plurality of drug powder doses to be respectively separately disposed in the
spaces or chambers of so-called blister packs. An example of such a blister



30 an inhaler is described in US 5 301 666 A. It is
however al so known for a plurality of drug powder

doses to be respectively separately disposed in the

spaces or chanbers of so-called blister packs. An

exanpl e of such a blister 2 pack for use with an

i nhal er is described in DE 44 5)0 083 C2. Such a

blister pack which at the sanme"tine is in the form of

a padpésrabbe witthaneinhaterdigsdéesdpibedf inr DEx44de 088 OF. 48uch a

00,084 Al. An.inhalation device.into.which blister . .
paBﬁ%SS‘efc RACKH Whishy ?h‘e SHATDR NG JR N e for,efq disgosable inhaler is
Segescribed fooexgapehianberd §OO084 Al vi dual doses of a

roans. it i HBARRR A, Moy T o Bl CPREaCan B nkea which
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o1 BRuReT oPe ' i g idh dehapE SoBLRAbRiFERETHY B Jfigans of the
t hiaha_raltionk_levwmismejscﬁﬂewdrfeﬂm;ﬂpIim:EEabSDE 28t516Qe.
o0t o) ko AESEH B G JRDPELH EFA SBbgr or o
A plerality ofpdroal| dosesnarendedcaibed rin et stete bf thdiacth #An example
es of a nedically.e nce

" Wi BoteRorfras cofitad CriraDe" Liasar e BB parent
apspcification 48n770)cind ahatherose id descaaibed ridiWO A5(B1237.
ot 4 e SREAE B Ao bRP St W wHlafl AR, o coses
desfcrd reeditalty eeffattive subst@n@ 587diBfdsedl dndaUSorniohl storage
ot bR A IBBORRT e o8 Bl pypletr
a qparatibnt yAdargl ngnibesesf pmoposéd sotlidnsi e baeW\®et forth in
S8 et Oy T o P 3 S5 8 A8 #5400
i MeQthenfwald ef arrengerdgetsf for dQGH'QmmﬂuiiVidgalédrug powder dose
Do o Bl SRR 0P BB i gt Bk
WO 92/09322, WO 93/16748, WO 93/03785, US 6 029 661 A and DE 35 35
561 C2 as well as GB 2 165 159 A. An interchangeable cartridge for
accommodating a plurality of doses of a drug powder with an integrated
dosing slider is known from DE 195 22 415 A1,

A further serious problem in the inhalation of drug powder is the
breakdown of the galenic powder formulations into particles which can
reach the lungs. The active substances administered in that way are
generally brought together with carrier substances in order to achieve
reasonable dosability of the medically active substance and in order to set
further properties of the drug powder which for example can involve
storage capability.

Approaches involving the design configurations of powder inhalers
which are intended to provide for the provision of particles which are
capable of reaching the lungs in an air flow are described for example in EP
0 640 354 A2, US 5505 196 A, US 5 320 714 A, US 5 435 301 A, US 5 301
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A further serious problemin the inhalation of drug

powder is the breakdown of the gal enic powder

formul ations into particles which can 25 reach the

l ungs. The active substances admi nistered in that way

are generally brought together wth carrier substances

in order to achieve reasonabl e, dosability of the

nmedi cal | y active substance an? in order to set further
preee n iDES195 221 61ALGNoWdED 74807013 f Iy thak aespeet padposals are

B BB B SRR 5o PP RREERY R od e
i nfremd2Al-A 01674y, de for the provision of particles
in an_ai.r_ fl ow
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ot ur QWO BaaZBcdy et SHhAhUIEBERE ' SF o thap twenty
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othdre pulidddvahtayepus\effectronethehpimarveeuyicsibaastive medicament

OSSO T S5 BRSEAD 35e) B PR B phvico

r??rtemhermi:&lt par;']ameﬁerslodf timé ycdmabieationli sfadcting agpdrstiance and

e ct_qgn t tical ti '
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i rbreakdawn off tHey snhedéd Povaled iobe martitlep acapabtec 0§ reéching the

" . .. : ) _

fafgTBhabe j@PeBa it ot sREANEG S 3% BTk problems in

brreglctbwio oflosdtelityn heride dtheovneffectivenespaof | etiménistiptibh e of a

of r | ungs can be inpeded. Al those
cimggﬁé aeﬁggéu@glﬁ' | ead to problens in regard to

dosabi [Tiot gllexiatetthese tifsadvanteges yaobusdttiemnts mave @irestly been
2 made in the past to reduce the penetration of moisture into a powder
inhaler by the use of seals. In addition attempts were made to reduce the
detrimental effects of moisture which has penetrated into the inhaler, by
the provision of drying agents in order to absorb the moisture and in
particular to keep down the level of air humidity in the storage chambers.
Sealed dosing cavities in a multi-dose powder inhaler as well as a multi-
digit counting mechanism are known from WO 92/00771. It will be noted
however that dosing is only described by way of a rotary movement of a
frustoconical dosing member.
Measures for moisture protection of medicament in powder form for
inhalation in respect of dosing by means of a dosing slider are described for
example in DE 102 02 940 A1, US 2003 0136405 A and WO 03/061742 A2.
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20 nmedi canent powder. To alleviate those

di sadvant ages various attenpts have al ready been nade

in the past to reduce the penetration of noisture into

a powder inhaler by the use of seals. In addition

attenpts were made to reduce the detrinental effects

of noisture which has penetratged into the inhaler, by

25 the provision of .drying agehts in order to absorb

the noisture and in particular to keep down the |evel

of _air Eurri dity in the storage chanbers. Seal ed dosing
cavia® Q6 the,a3d myl ti - dose powder inhaler as well as a

mul ti-digit counting mechani smare known from WO

92/00771. It will be noted however that dosing i.s onl

descr i d’@aﬂwaaﬁwﬂ? CH“Y%?W?RS%SREH? 3ersy '%Ugs In many cases
f r etsrisieed ehbt detviatigniroridese delivery frifathe aerosor container and
noi st ur

e otection of [ t i f f

e o BhSTRG o AR s AL i, bl e co
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0P, eIt e preicaSs s sanisS o e &0k, | el Effcuty n
tosﬁftgmﬁﬁiﬁb rmégld\hammﬁaw&hjsaﬁ\émﬁm I' & op€hation of the distfributor
consi ra reduces the reliabil,.t tion o
C P R PR dntler faEE Togiied fisc ARt IS B ARRROLR LT one
have t haimémue heentasomose dhérefaredelready doncenpled themselves
act yatj.on by, t he ti.ent.. from 10 the_inhal.ati
pr‘ﬁ@@s earPJXP'ﬁUE &Smnaéaatf%ﬁ"%er?ﬂeg%é]e&"%b’oqn the case of
di ihhiakes,t for idecages.hrromi exangplé HEE i39hal B63061 vdistlogdseautomatic
manyal .operati qn of. the di stributor r f [ lL.er ..
i @ U?t'?'ﬁg[g gn\éagv%“og AN s?'nc@'geﬁsg%%'fg,&?%& Hheiiention
Nudhessceibed iim tieatt docinheveintiiodes sensoradevéaadyas wetl exsragd electronic
t hensel ve ith the prgoblLem of . LaQn-tri .
iR Dol o e Loy 1l e Qih YRy, electric
Fomnototansaas DE I8 Xhel FigaBeCitheli patémts spedificatinat includes a whole

tuati f | I i) h .
" s, OF itopfealf 8 Phllle {FEAEN PRI PR, of et Btuating
i nokedckrssmensioh ateallbesed onvie rdtangs deive ehexamenti by means of an
tr.ol ' . F QI - '
OOkt ARl 0 U BB SBL A8 A, LAYyt v
Fi which sareh eequitesi fors plae idctuatidno of ianvhlvee of @anwaerasobgontainer

25‘%%3 i%{mﬁé‘fﬁr"e%@b?e.f or possible design configurations

e actu ng nechani sm which are all based on a
rot ary Hbwererpfroentst5 by 3185808 agirognsallieknove temtall separate

a provide for [.ON¢l : r
e RUE Y, SRQVBERHORL, P Tkl Bl rom e
vahhelatibn stemto evoid thememidifer anphitdageérdnainder pressure.
An inhalation-triggered opening and closing movement of a closure
of a dosing passage is known from WO 99/47199 and WO 99/06092. In

accordance with the disclosures in those documents, a spring-loaded

closure of a dosing passage is moved by way of a valve flap which is
disposed in a main air passage and which is actuated by the inhalation flow
of the patient. The closure is pulled away upon corresponding deflection of



25However, fromUS 5 113 855 A a proposal is known to

at all separate the dosing and aerolization of

medi canment powder totally fromthe inhalation step to

avoid the need for any triggering . An

I nhal ation-triggered opening and cl osi ng novenent of a
cl osure of a dosing passage i S known from WO 99/ 47199

and WD 99/06092. In 30 accordahce with the disclosures

ijntHehOSGe drapUffent the apgmgbr@ﬂma?l@ing: |p|®SSHgf£| aihd s\rﬁt_:urﬂs due to
osi n e |S e WA val ye a
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5 D?@@s;i@gf p%@ﬁhgeebblﬁ nNs rbteint @rﬁﬁmnitgtf)arWEhlmtsmrage container for
startin OSI tevave
P iSoRRR. e agthet agat 9aiRig phyBRian s atesfl opening an
hoiwanedudi hhﬁse:jbllﬁearm an@&kﬁe\tvnaﬁosm.dmmty te airanig only to
at oSl )n

seal as i ntended t.o ¢
cosrsEe shat hgamenkamenf Bovde datati A T A P eRsape xténding
3tft_i'éigﬁt front eHenfront @éarﬂmdf ! QrthddugJStheThe\ne@tarai pridmably trickles
elive eration L.s _effect . Qpeni ng an
10 n‘b‘i"'v‘ivé%féﬁ%dgg@ll%l P47 ap 'T’ﬁ' I‘?o form Evidently
t he ai rAR 2 709l 653 A disdoses & dating devivd whithris spdmgdmaded from
ses i.nt o Rassage. ¢ xt endi.n tr.ai gh
IS Re0E Aok, Py BAREEUERT HE RuD8 2L § <53 by = nep
trumlnhcme 6 cait disdterge hpoditidral vetien 2 ipatient i ed@risnedction in the
FR 2 709 653 A discloses a dosing

e'{?hef@g'\ﬂﬂldéﬁtl s spring | oaded from depressing a knob
15 by the Iuhaiatloamdlgtgleeecﬁ@m!mg'ydefna:cdose freincapedemmsoh container

e B8 Ko el S A By PuBAS Beutschiana
GmbH. In the case of the aerosol inhaler which is marketed by that
corporation under the mark Junik® Autohaler® the aerosol container is
biased by the user prior to the inhalation operation, insofar as a lever is

20 used to compress a compression coil spring which presses against the
container. The aerosol container is held by a movable frame connected to
an air flap. When the air flap is deflected by the inhalation suction of the
patient or otherwise mechanically, the frame is pivoted away to such an
extent that the aerosol container can move with respect to the dosing valve

25 which is held in a firm seat, to such an extent that the dosing valve opens
to deliver a dose. In that respect the biasing of the spring is sufficient to
overcome the closing force of the dosing valve. The aerosol container
remains in the last position until the lever is pivoted back into its starting
position again by the user. What is very troublesome for the user is the

30 relatively hard and loud triggering impact upon activation of the dosing
operation due to the quite high spring biasing and the comparatively large
mass of the aerosol container, which is moved in the triggering operation.



15l nhal ation-triggered delivery of a dose from an
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aerosol container is biased by_the user prior to the

i nhal ati on operation, insofar %s a lever is 20 used to
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of a protective cap, with a refillable storage
cont ai ner having a plug which can 30 serve as a
container for a drying agent, and a dose counti ng
mechani sm are known in principle fromW 93/03782.
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30 user.

Description of the invention
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Therefore the problemof the invention is to provide

an inhal ati on device which has inproved use

properties. In accordance with the invention

that problemis solved by an inhal ation device for

powder drugs conprising at | east one storage chanber 5

for accommopdating a plurality &t drug powder doses and
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position into the enptying position and a return
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bagithi é‘ttPaﬁJ‘étoH |rhbPémERS irf iaCBesing slider Lﬂi’dsbgg‘e tdteleast from a
situation wth previously known inhalers,
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automatic return of osmg der into it
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ensain@pt tithint iR PRFIRNAGY TRbiStUreSprotadted tiegionf OF thBestorage
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& prisRsndeRtinalanvnBPerstiBR aSions; YhERs PRE P‘f@ patient,
apWIté&Gﬁdlpﬂélégloﬂosﬁ |sTﬁh@ts s@hblleiﬁi@’ tt’{@ﬂn{d‘lﬁowder dose to be
remal ni Nng stored su ar | CUl ar .
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in individua se. blis ari,son Wi
i rfﬁmrév%tegow'm o5 the fmff%s% RRRSIFLS R %&%‘&%‘g%ﬁe”}%“e“t of
gcdﬂ*s@é/r%ér@g Qh@@p@brm@iﬂcﬁdrﬁ desenomiyat providkesweHdt the remaining
etter, dose

DekeLs 5 B 065 BBt e el SRR Wbt
i nhal atvmﬂnrﬁewrc&caemﬁg dbrgret invehgon fvrethié Girstatiifner affers for a
P RePphIect PSSR R WIRe BURRIGSSTH R A Bbryrscuicany
i ndhl i@ Protection figes Snibient influences, as was hitherto only possible
in individual dose blisters. In comparison with known inhalers for blister
packs however it was possible to achieve a greater degree of economy, as
well as better dose dispensing and thus better reproducibility of the
medication. In addition the configuration of an inhalation device according
to the invention affords the further advantage that overdosing of drug by
multiple activation of the inhaler without effective inhalation is not possible.



9 Finally, it cannot happen with the inhal ation device
according to the invention that, by virtue of
actuation by the patient, a drug dose is presented

whi ch, upon carel ess or awkward handling with the

i nhal ati on device, could trickle out of the device
prior to actual inhalation or gould 5 collect at

unsui tabl e locations in the device. That therefore
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gt@i?ﬁﬁ%rébél‘d?ﬁf%begoh& Qtdefjstt onéiJromwnede)pfengng ﬁhro(tjlgh which the
rea riggered dosin i cation t

poRier RBCER (SR st dBR N Fengroof Bt Sorch & vty and the
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P riber BfRgportib oy Witeraie bt RR Spbing ndn i Yol siger is
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S8 S AEIONARle JlbBo PRI B can suck

opet airflowe|fyr rdraletidrg dvhereinhihet dogigg cavity in the emptying position
of the dosing slider is in the air passage.

Desirably arranged in the air passage is a trigger device for signalling
when a predetermined minimum airflow in the air passage is exceeded.
Thus dosing of the drug powder can be triggered when a predetermined
minimum airflow is exceeded.

In a particularly advantageous feature the inhalation device has a
valve device in the air passage in order to substantially close the air
passage, wherein the valve device is operatively connected to the trigger



10 device for inhalation-triggered opening of a
substantial part of the flow cross-section of the air
passage when a predetermned mninumairflowin the
air passage is signalled as being exceeded, in
particul ar the valve device is part of the device for
i nhal ation-triggered automati ¢.,novenent of 5 the
dosing slider. By virtue of tﬁgt arrangenent, upon an
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h .
D XTE PaReRges hrA Hhe B sSaae I Es,feen of ifs Spbinof a cross-
desﬁcclenalf ar:jeaewanﬁl istlbfgd tmerelawf r;:ﬁo |tl?e thalatippegening, in order
t e. Q e ap oc u
T B e SIRER FprbORc o fidtierhBratdsitt & adiieiff Patient can
15tP@:lgeMnale_attarlo}~_rﬁmbaaﬁeon triggered automatic rmverrent ‘
e dosi sl i der n Q us. .
onbod: EATEafry adhtagsously e ABP R HLoBRIEAbASEE Bivor axis
g hangs the pWoM‘dxdﬂﬂekEn?pEthatUgr\ebr;/cbse rredheccendre: begravity of the
eyvice
H?‘:H eTbgg PHovné‘%quaéf ﬂh%rhadac g&ﬁéﬁ&f%ﬁ%ﬂe %nqgt\.’ ggﬁ?éond thus
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e
20 >, 48Bhel® pPoymidhed RpEEE pf Olel Wbs o, HE Al Bdurt fbut the
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' f ' YN wh he fl
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25 panhaI@nooftntggeretdwaummwnommnt ok thendosipgfstider if such a way
rat%lét tﬂ@%e‘irﬁ%nﬁo" I?ﬁl‘r'a%tiér?—‘éri&?é’reg%utaﬂnatic movement of the dosing

slider is held in a biased position by the thrust rod when the flap is in its
rest position and the thrust rod releases the device for inhalation-triggered

automatic movement of the dosing slider when the flap is deflected out of

30 its rest position at least by a predetermined amount.
The coupling between the flap and the thrust rod can be formed for
example by way of a toothed ring segment on the flap and a portion on the
thrust rod, which is in the form of a rack. The term thrust rod may be



understood in the context of the present application
to also include other fornms than a rod, e.g. the shape
of a bent fork. It can al so be advantageous if
the flap is pivotabl e about an axis and has a cl aw
which is pivotable together with the flap about the
axis and 5 which holds a spriqg-loaded securing

el ement and the contact face of which, with the

Seowér@mcﬁh ried cozﬁext @frobd ;h')&S?isbb@Iidagoﬁrtor alkbiingude other
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deheéld einag diastidngosition Hey they élnituisb rod swhérarthe tpistiopeig innits rest
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the dosSing slider ou
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R R A
25 | emtimume aiflo riny thei die, passageit whichmisniniiated by arusgr of the
C3fhalation device.

In a particularly preferred embodiment of the invention the
inhalation device according to the invention is characterised in that the
device for inhalation-triggered automatic movement of the dosing slider out

30 of its filling position into the emptying position has a drive element which
can be moved into a readiness position against the force of a biasing spring
and which has at least one sliding guide, an entrainment portion or a cam
portion which is operatively connected to the dosing slider in its filling



portion which is operatively connected to the dosing
slider inits filling 12 position and is rel easably
arrested in its readiness position by a trigger

devi ce, wherein the sliding guide, the entrainnent
portion or the camportion is so designed that the
drive el enent upon a rmvement1 ut of the readi ness
position into a rest position ves the dosing slider

at pbsiaeh dnd & PelebSatyiryésted NASIts ireadinBss @okitidys BRYa trigger
of one or nore entraihnent portions. . In. a
pafeYIEe| WEpeipr 16 SEige AHISET rtDR: SBiraiNmRent,pRRIATo ATt the cam
| npattidin i8s0l@eYige et thiendrivieDelefrferitnysitt & GRoveément out of the
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onERAMNRSPASHIAN IO ihtast ROSIOR MOVES 5< (o5 Flidep gt least into
5 el gieedinpafing Positioh\the/id? By Way BNEhEOR nidre &HtRNNSEnt portions.
el enent_ has a fl,qu“?t 10 se(%elp nd the, drive I@Irrent i S, h
arrest e % RATYGHA el ?ée‘go§mq°6’|'f“ﬁﬂ%n° Hde invention the
enpRARARAt dewits | Atording e tHd GORINtIdAVisC ehdrateirgetisin that the
with the first step, and a second ste r.1dth?1 drive
ol WiRSSF deyidsahes AR ngagemant RRITIPN JRETAENG Hith a stépped stop
eﬂtél'ﬁ\&ﬁét hﬁtl’&f tﬁ@fdgi'v@rélé’hehﬁanlhéﬂegg&ﬁe d%ﬁﬂpﬁﬂ stow efemsért has a first
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respectively, én tEae_i nt&rms iats | ositti on of ttge hen th
dr $eFeNd| RneNd SDE IR G '?@ﬂt E e%aﬂ {tEie3F (RPSItion when the
f aﬁ@h’g’&ﬂ\@\ti PoriodVof tHg teygart cri]ékﬂeé I‘lrgte@éctpmrtbd second step,
nedi ca ts, a patient _as this odi nent_ does nat...
orpFeRPb i W) BownST hudS, g e, theommAeng, aPkiien bY
15 chemipgihnamt e pgorgomst bEnthe20dhwe ekimadt séredl ehe dosing  slide,
inspiration fl sufficient to activate the trigge
de%%ﬁﬁ:gt“fex’(rs 'rb?tgGefﬂtF%e‘ﬁﬁée RGP0t S 5 Eb%‘%ﬁbernt' Such
ex@obodinientt He phartixsidreys efavoorsiie t ranprovidiegl, ekadt alasing of
to present the drug powder_to the jnhal gt iryflo
PP e misteamheifls HaY Bohetdhs, e, ik SogdifeRt 'ades bt only
pr &t es deed thlrdrah ploskdeBémmn the storbatchamiver ahcethe patient
the full se, of .dru owder ented_j :
20 gulfas Botoniatic f iSRRI BRI & aothefs FE HibEE desion.
deghasi prievanting \the ydruigt pévederafrioat ibeitgg ezposddato the atmosphere
adm nistration,o di Vi.a.i.n ' ' .
SRk HL BBy, ARUES B BBt e kbt Ine i ior
of ait flewpas tarig be dhel isspinationdtpw exdeedy afpeeddteymirted threshold.
i nhal at i on vice further. inglu r l.C :
B2k SR SEmbl B <o 85 o Bl R lied i
25 t henduired idugingoiihilation, tthes ipeovidingdbestc possikie Udhg gleposition at
return.spring. Jn_that pgct : ;
doéerrﬁg l § & 'ﬁt‘??’g’ i%’s é’??l &’%g Jﬁp{sﬁ%ﬁ{oﬁs%Eow%%lcaments via
deiphathtion will dlée berpossible &dr appications where exact reproduction of
the prescribed dose is required.
Preferably the inhalation device further includes a return device for
30 automatic movement of the dosing slider back into the filling position, the
return device including a return spring. In that respect the return of the
dosing slider into its filling position is not dependent on the inertia of the

drive element and not substantially on the position of the inhalation device.



drive element and not substantially on the position of
the inhalation device. 13 The dosing slider is
preferably connected by neans of a return spring and
is nmoved thereby back into the filling position,
wherein the sliding guide, the entrainnent portion or
the camportion is also so deibgned that in the rest
position of the drive el enent "The dosing slider can

Itr ﬁ‘rm dosing @liaé}eisfbﬁeriraaly&mabﬁehm feant @ftaheuﬁmrsmmg‘ and is
e recurn ring.. ures se r

semovfg there bk indp S dIEEreaarn. Retih 2 firiraroyide, the
| NERPSIRBRIN particow BPaRerdant pbaidNzesiso Ebadessadd that in the rest
I nt r| tyéaﬁeti?{ap r:ll\t/al ¢ ér%rglgt%/tr egb%t%g%slf@ 2(%??{ Eaet%rrl'n fmto the filling
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FeRGE BREaY; do | e ftred: ik SUPPIY. - HRlCh, f, iageRandent of
e'@fmmnerﬂ: thlramebsby a |inearly novabl e sliding guide
vt ng TRE 383Ung ot ekeinry TEHEbly CPRIngRee i the drive
goaﬁiﬁeﬁﬁ nlnsz /B réstopasitornisf ?L}Ett&f@ng%bememg with the gaxing eider.
uc a arrangenent a I {
10 ef f ect r}"aénl Adyapaggays oﬂm‘?‘?@%ﬁgﬁéﬂ’sbh%séﬁ%ﬁ% a%\?t jphalation
S Ugdvice i icharugaresld, in thatstheogsivel demenprie\ferhed by a linearly

tenmporary.qpeni ng of the seal at the dosing slider if
f o &Q “EP g‘é\FPEréefal Is to the ground. It is

parti curher Petusm l‘dédg@cd fort lbetoshat(hangflguvmmg the dosingasltider back
orfion Ls. t
ik s BlinGrecdiieh £ s 3 B8Rl Bs 8s peiap 4 Such an
15 dra?rvawgmﬂémg affoedd Ite pisitiveg galdadee éffeatepsndertbe omse of the
gﬁavgcgfa“ ng%t foad |fr?%ﬂcrp§anoggr§n§§9\?gg %ggfp%safryﬁ]% rPrevent

i ntepapdrapubpeniog oﬁrthecseehatr theadidsing: sliderdf for example the device

co at| on S5Preferably a resilient elenent is
fg& ?% ““s?o‘%‘ﬁ‘ e of the energy necessary for the
dOSI ng Iy partivularly simple if the sliding guide or the cam portion is of a

20 rectilinear configuration. Adaptation of the transmission between for
example a drive spring and the dosing slider in dependence on the
actuating travel can be obtained if the sliding guide or the cam portion is of
a curved configuration, in particular of an .eccentrically curved
configuration.

25 Preferably a resilient element is used for storage of the energy
necessary for the dosing movement.

A particularly compact arrangement with a torsion or rotary leg
spring can be achieved if the sliding guide or the cam portion is of a helical
configuration.

30 In a particularly preferred embodiment of the invention the drive
element is formed by a drive rocker pivotable about a first pivot axis. That
arrangement makes it possible to achieve a particularly reliable mode of
operation substantially independently of manufacturing tolerances and
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A particularly conpact arrangenment with a torsion or
rotary |l eg spring can be achieved if the sliding guide
or the camportion is of a helical configuration. 30In
a particularly preferred enbodi nrent of the invention
the drive element is forned by a drive rocker

pi vot abl e about a first pivot Qxis. That arrangenent
makes it possible to achieve A particularly reliable

nogherefis APASRIcEE sk BE bpatdtnky distdeRendsnfdryexeimple after the
manuf act urj ng tol erances an 14 there is a reduced

r i 'BRalgtiop Aevige RasbesN) daRPS9nces, for exanple after

t he i nhedrgbihigny deviteembast krapledaapprxpensive assembly of an
Particularly in terns Q nd_i nexpensi ve

| s of sinple. a X . o
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and/or the return spring is spring selected froma, ..

gr RISk gs e P! SRYG ST iSRY agPpgn%'ogltogﬂPV Rpring, &g plastically
zﬁgéfﬁgngslgtsl’faﬁse Ibogly'dritlda c&?p&éﬁﬂian&kﬁoyagiefrmambl e

e ody. and a . conpresse r stora ns.. .

A par t (4 BPEIGUATYCESTETRIE SdaRia IBrreprctt gl 1BE kingmatics of the
Ki )1Rfiveg gﬁﬁeoéaﬁibﬁ cahipl Benhiguedl & ther bibsingcspringehas a non-linear

achieved if the biasing spring has a non-linear 10

ch‘alaééftéfiﬁg‘f'i c. An inhal ati on devi ce according
to the AfVeimaladion SddVied estcdiidipgr ttocahar liventioh fis oprotected

TEAPLEHE e ok R TEnlaR R 8 ALY o roan
gUkrtsh Gdidh Rr oputdtivily Cdorinasteantootte aliding duidecarrier and which
h B e PRI RE SLGE SR e T iy bin' B v
bi jngd g repdinegs Pysitionseyaingtt et foece of thiey blasiiy. spring by a user
O B0 LB B, TREUBRA S E0f, FERAIG A8 88 ot occr
ex@ndominatd pairitentiosallyanddentusual jcanditibnpoféreexample when
T
depd the inseMforaisatiodwel found, so that unintentional biasing of the device is
avoided.

An inhalation device according to the invention can be reliably
operated for patients suffering from degenerative diseases on the hands
such as for example severe rheumatism, gout or arthrosis, if there is
provided an actuating button operatively connected to the sliding guide
carrier, wherein the sliding guide carrier can be moved into its readiness
position against the force of the biasing spring with the actuating button by
a user.

An embodiment of an inhalation device according to the invention,
which is particularly preferred and operationally reliable and safe in respect
of incorrect operation is characterised by a closure or protective cap for the
mouthpiece, wherein the closure cap is non-losably connected to the
inhalation device and is movable from a closure position in which the
closure cap covers the mouthpiece into an operative position in which the
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An i nhal ati on device according to the invention can be
reliably operated for patients suffering from
degenerative di seases on the hands such as for exanple
severe rheumati sm gout or arthrosis, if there is
provi ded an actuating button operatively connected to
the sliding guide 25 carrier, gherein the sliding
gui de carrier can be noved in% its readi ness position

ag?butedpié&gis{ @(E&G%ibfe tda ;bétﬁinitnglrﬁﬂgétn@awiit is trhpossible to use
actuatj ng butfon .a yser. . enbodj.nent of an
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parti clAckivaliofr 6f @heebiaging dpeicat fornahd ysliding ajulide aadrier by
safe in resg)gct ?"%@f i ncorrect, oper tioQ LS

CreReRing PT SNy e dpes ersEnhe BRIt I ths; clpsure cap or
m@hg:@g@igm?ﬁr@!rﬁeﬁ :hes_(:dmﬁsgra'pow érngra‘lm'nehbsp@btliqns and the
connect e 0, e i phal atio evi.ce and _i.s. novabl g f .
= QPSuEr 62 si TIoYADlen o St cFerusE et KRG e CREratve
NOpE e CRubstiritially  e@gilinkang, [OS rétationally,wor clithhe cdbbined
nmout hpi ece i s accessible to a patient. In that way it

[ smP_ 8tpl e to use the inhalation device without
previ ouspl an aeibodwheny thé closure cap\orithatstidmgoguideecarrier has a

bi asj ng device for th I idi id j. . -

o AR stiAefaRp A erercte. i e Calp ank Aokt i o prigns,n suer
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one or nore en nnment port . th :

oo o e 8 b 2 T BRSO ok b8 oshBR sgai
op@leafdree ¢rofhd ibdasing kpirimgt frahi \itsr eedti positian| into dts readiness
rotationally, or with a conbi ned novenent. In an

en'bQﬁfﬁ"?ﬂent the closure cap or the sliding guide
car ri erarhimatation device according to the invention is particularly suitable

in practical use if the complementary sliding guide has a track for the
entrainment portion or portions so that the closure cap is also movable in
the readiness position of the sliding guide into the closure position. That
ensures untroubled functioning even if for any reasons the device is closed
again without successful inhalation and the closure cap is later opened
again.

A particularly high level of safeguard against malfunctions,
particularly upon being dropped, for an inhalation device according to the
invention is achieved if the track is such that the sliding guide carrier is
fixed in its readiness position by entrainment portions of the closure cap
independently of the trigger device when the closure cap is in its closure
position.

In that respect it is particularly desirable if the complementary
sliding guide is inclined with respect to the guide at an angle o at which no
self-locking can occur, in particular between 15° and 45°, in particular if the
complementary sliding guide extends non-rectilinearly.

For making use of a pivotal movement for biasing the biasing spring
for the sliding guide carrier it is advantageous if the closure cap has at least
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10 sliding guide conplenentary to the entrai nment

portion or portions in such a way that the sliding

gui de carrier is novable by the novenent of the

cl osure cap out of the closure position into the

operating position against the force of the biasing

spring fromits rest positionggnto its readi ness

position. 15An inhal ation device according to the

i Ny ehtrainnsemapértionl #d vhes giosakd eap s pravablecalit afthe tlosure

er RN Bor: Dbiveo Bl L RephTbee n, FRermediate

caposlﬁorabad mnpwmhmeiwttdfetheeanémmzﬁaqaqmsmmmb theé®perative

sli d| gui.de in osur OSI [ That_en
unt 99 %P e MR ttgﬁ Hﬁ' gﬂﬂ?ﬁ’ e f‘é{ﬁ\ﬁef SRR 15 gefittic disc
deapmtwslycdoosecteﬂ&oagm sliding Iguide sam:neessefhhlat the eccentnc disc

W BTPBRESBARS ditHEERietet bRl b O Pecinear
walnbuemtanomlserepalaboouhaﬁxuyg @xisninbsuiaig a dwap pleat, thieoslidimg guide

ggcpﬁq'lggt l(llsonmodve e Frroglg Et%r rde'sgga@ﬁ({{c%ngnt{) gsegﬁagn?#j Be psition by the

cannb'vennens @86 thiexetbsure i tap r eatdiofetbe polestifenrpdsjtion into the

oGRS %4 °%Sev9%mtgﬁ‘?m% £ B8 BT A o e

cl biasing spasgt i on. In that respect it is

i | " .
G de” ABFRREAE Fo, oo, BE ARG, Pt o8 kap has 2
angrlessuredeveihand the dtﬁ)swelcfapl scpivoi@blaoubof the dlosure position
i BT BSRRD, eyl of frd By cop i
Fopivotablengbust apf aaispinveuah arovamghat ftbe diding rggnicleh@arrier is
bi asi . "ol di
ngé\ga?g%ﬂé\r}% Fe%% é°t°|§ﬁ‘(§§‘uirngb g%p 'dﬂ?es% a;{orsit?orn by?l éhé movement
emfrmbmmurepxaptd»utmfame clbsurel positian tdp the cmwanweepgsntlon by
% ?f é}érsgu%olﬁ%rlg at?kpﬂ% for bF&é §ﬁwﬁrkwrﬁ’1lgl y
rec Y Pl hed ernedi af e p03| a
pi vot atlheamemboﬂlrmetm: wlmmbnsreartmrbosimmerﬁo iopecatetfer the user
i d .
CRECp4Gg20E W SEEUBISE S IHAER) 05 iy, cfaina
t onowement of thp protertivegap.er so that the eccentric
di sc i g,rgl ahed Rgt‘thédqﬁ'ly??ﬁ'%@rwgﬁd PRVl eﬁ)f s! &fbodiment of
closure" cap up e rec i near novenen ereo
attbatmuemﬁlon m@e Slassire wapuds at jeasttang entreingnenti peytion and a
g%gﬁsn‘ﬁgglf)h Gocker Nﬂ’\éﬂ% %pﬁer‘:ﬂ:ﬂ)é r%%oﬁﬁé&te@% Ithé ‘El?avlep?gcker and
t's readi ness position b venent | osure

ca/phtglult isopivotieble| aboute qocssc@nrbrplmtt @Xiheantd the closure cap is

35|%th@ QL? JPAPet bl?Eun@’ pB&¥ioRT |nE$19ch@C§§‘é7’§aﬁ{/§ flsitfon about a

alnst the force o lasing sprin

third axis, wherein the at least one entrainment portion of the closure cap
co-operates with at least one operative end of the transmission rocker in
such a way that the drive rocker is movable out of its rest position into its
readiness position by the movement of the closure cap about the third axis
out of the closure position into the operative position by way of the

transmission rocker against the force of the biasing spring.



Alternatively it may al so be advantageous lithe
cl osure cap has a pressure |l ever and the closure cap
is pivotable out of the closure position into the
operative position, wherein the pressure |lever of the
closure cap is 15 pivotable about an axis in such a
way that the sliding guide cargier is novable fromits
rest position into its readinézs position by the
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device according to the invention is characterised in that the transmission
rocker has two rocker elements which are arranged on both longitudinal

sides of the inhalation device pivotably about the second pivot axis and are



In a particularly advantageous configuration the

i nhal ati on device according to the invention is
characterised in that the at | east one operative 20
end of the transm ssion rocker is of such a
configuration that the operative end is connected in
positively locking relationshig by the at | east one
entrai nnent portion of the clagure cap upon novement
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reliably in that respect if the locking dewce has a spring-loaded locking
30 element which engages into a groove which is opened at a predetermined
number of doses and in that case blockingly engages into the mechanism of
the actuating element so that further use of the inhaler is prevented and in
particular the closure cap can no longer be moved into the closure position.
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20 advantage will be obtained if the counting device
is connected to the engagenent portion of the trigger
devi ce and the stepped stop elenent of the drive

el enent has an opening or recess, and the drive
element is urged by the biasing spring to a bl ocking
position, when the engagement portion engages with the
opening or recess. Mre prefe}gbly the drive el enent
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An embodiment of an inhalation device according to the invention

which is both suitable for automation and also better protected from
subsequent manipulation is characterised in that the filling opening is



For short series or for individual operations of
filling the storage 25 chanber, for exanple in the
case of especially produced gal enic preparations of a
medi canent, it is desirable, in relation to manual

filling, if the filling opening is closed with a cover
whi ch screws to the wall of t% st orage chanber
surrounding the filling openi gand which is sealed in
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t hgosqr?gc‘i Qﬁdéj ip(iﬁrsage and/or the dosing slider, which is sealingly
deformable by a biasing force which holds the dosing slider in the dosing
slider passage. ,

Keeping the medicament dry is improved without mechanically
loading or compacting the medicament powder when shaking the inhalation
device if an encapsulated drying agent is disposed in the storage chamber,
wherein the drying agent body or the drying agent capsule is fixedly
pressed or latched in the cartridge body.

Particularly good acceptance in respect of an inhalation device
according to the invention is achieved if the inhalation device further has a
display for signalling inhalation readiness and/or successful delivery of the

medicament.



Alternatively sealing integrity can be fornmed by a

sealing rib on the dosing slider passage and/or the

dosing slider, which is sealingly deformable by a

bi asi ng force which holds the dosing slider in the

dosi ng slider passage. 25Keeping the nedicanent dry is
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G110 SaRhipECholr 300 (h8L H0HRa | biddsP alting SfiRhyflifure of the
deinhgletianddevice dincivdingeitasting The ldismayséerye aspiblapen-top

f coi Vi . £t .
OICHRER s i 0 R koA Bty P hoARer in e
i nphAreacenticalvingevfathuingalinevanddisecthuimsertigddnta the inhalation
-addead VLB o8, S0 Agie) bk G ssiverea rescy o
t egds fitpm The Medlicamyenie manufiacturerorafarablye dher lidige sealingly
a j i ' of dru owder
[ %%?e“ptﬁgcpﬁdaéggﬁﬁaga@%m g@%‘ﬁf%ﬁ@{)ﬁe andgdgor ectly
i nser t ddespraalyhesdfuhembodimrentoofdihe inbalaéion dgyigegaccording to

doy- in%nﬁmié' b éteriold Qﬁ‘fﬁgtetf%a&@ﬁd& 'hbféfe? %@v[«):%%prises
to use rom the nedi canent nanutfacturef. Pre eraly,

t Hwa stgrage shambers gach geveredtky ahlid,cuhereinighe Kartgdge holder
SRR CABAGES fihi ogng sRUESATHL B Uae] tha occyste cosing
i rfoemt twe diffetandr dotge resaidoirsy forainstarce: feor the geombination of

hahdgicafRhtS RhicAMal $2E be stored together to avoid degradation.



25 two storage chanbers each covered by a Iid, wherein

the cartridge hol der device conprises a twin dosing

slider. This allows easy and accurate dosing fromtwo

different drug reservoirs, for instance for the

conbi nati on of nedi canments which may not be stored

together to avoid degradation,, 22 Brief description

of the draw ngs The invention, its aspects,

adBeaf deseripsiod afdbe drWwingse descri bed in greater

detail hereinafter by nmeans of enbodi nents by way of

exanple 5 illustrated in the drawi ngs. The enbodi nents

i |1 ust r'éheinventiohe itdraspientys adndntages randedsdsewdl bafdescribed in

are_| \ e under st N

andresPh”Reeet, Beteindfe B Reb arRrbBRrTGE FAVENCSr exampte
5 dr diwstrgtad in the drawingse Thelmmbodiments [lbcttrated Vin eveodrawings

an ' 0 o | ati al i,ce accqrdi 0 e

o RO, bR, e el o oG v R petter

shonderataretingand iave not tovbefintenpretdd imit@bivelyf. Bnthe drawings:

| nhal at i redf\éhS%aaaCBQFsﬂb&%r_et \%ewgfé:{‘éﬁm&dﬂﬂem bt Hhatation

cl osure Tap opened, i gure 3 'snows a

pedeyiez acaardingdiw thie inkenticn withdbe ddsuse cepietatiedent of

an i nhatati o LCEe ] 0 | j ; :
10 7 uor ragmec? sHEs HpESERES A b AP eBEBhEAar gn inpatation

shdevice agraxdimgt iocthei iswention witbttheclasiure sap epened,

enbodi 'ﬁ@&é $§ﬁ8\r~ !a”gerBgétﬂfé \'/iQ%ecSFFEher:a%édagseﬁ&PaP Efh3biment

a cartridge TromFiguré 3, I gure ows a

peofsprdnhalatipmdevide atcondiof tanthel inwention ylustrating the principle

coplbRggation of the cartridge fromFigure 3, 20Figure

9 shows a perspective view of a dosing slider for a
15 cartri dggures 4 to 7 show diagrammatic views in section of various

embodiments according to the invention of a closure of a cartridge from
Figure 3,

Figure 8 shows a perspective partial view of an alternative
configuration of the cartridge from Figure 3,

20 Figure 9 shows a perspective view of a dosing slider for a cartridge
as shown in Figure 3,

Figure 10 shows a diagrammatic view in section of an alternative
arrangement of a dosing slider in a dosing slider passage of a cartridge as
shown in Figure 3,

25 Figure 11 shows a perspective view of an embodiment of an
inhalation device according to the invention after engagement of the
locking device with the housing removed, with further components being
partially omitted,

Figure 12 shows a perspective view of a further embodiment of an

30 inhalation device according to the invention with the housing removed, with
further components being partially omitted,

Figure 13 shows a perspective sectional view of selected components
of Figure 12,



as shown in Figure 3, Figure 10 shows a

~diagrammatic view in section of an alternative

arrangenent of a dosing slider in a dosing slider

passage of a cartridge as shown in Figure 3, 25Figure

11 shows a perspective view of an enbodi nent of an

i nhal ati on devi ce according t he invention after
engagenent of the | ocking device with the housing

r enovedFigure H4f shoWera odjagnamnatéc bééwgsrpmihgajtﬁey principle of a

oA aransemans P RS et 91 ALREGPERS sh¥ Tt
accor di Figute ISneshomsemt |dmgmmmatimelléwushmgunlgemevqnj'jnciple of
\II:V: énotfhléﬁt E}g?ogog;q’glq gf]h%ngte pﬁ’lr l \?r\rl]'(%ﬁt% tording to the

ure Ws a p rspe SEC IOﬂ

S selnvehddnconponent s of Fi gure 12, 23 Figure 14 shovvs
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a di agr {i S r
arrangeﬁ nt 01% éhg‘%o/%hglaldﬂ%é}%n%rggvf \)é&g &loo‘%ﬂgég o ﬁ%sre of a
i nfuatherotriggery areangenmsniwef aamli iabaktioat deviceewcedrdingngo the
th%v?ﬁtlgﬁ' pl e of another trigger arrangenent of an

I'on device according to the 5invention,

Fi gure F_IlﬁwsehoWs shosNsagr grarspeativei eveves hofiviamg etrhbodlment of an

8o, Skt [ehPBto e, I RLERROGIRInE ikl g in the

17cl9$wwsp@stqmm S\pﬂtztha/bouslag/ refnoaede mitdhd furbirr m‘mmnents being
partially omitted,

Figure 18 shows a perspective view of an embodiment of an
inhalation device according to the invention with the closure cap in the
operative position with the housing removed, with further components
being partially omitted,

Figure 19 shows a perspective view of another embodiment of an
inhalation device according to the invention with the closure cap in the
closure position with the housing removed, with further components being
partially omitted to increase legibility,

Figure 20 shows a sectional view of the inhalation device of figure
19,

Figure 21 shows an enlarged view of a part of the embodiment of an
inhalation device of figure 19 with the housing removed,

Figure 22 shows a diagrammatic view showing the principle of an
alternative sliding guide arrangement on a sliding guide carrier of an
inhalation device according to the invention,

Figures 23 to 27 show diagrammatic views showing the principle of
alternative arrangements for the actuation of the dosing slider on a sliding
guide carrier as a drive element of an inhalation device according to the

invention,
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10 i nhal ati on device according to the invention wth

the closure cap in the closure position with the

housi ng renmoved, with further conponents being

partially omtted, Figure 18 shows a

per spective view of an enbodi nent of an inhal ation

devi ce according to the i nvent2i40n with the closure cap

in the 15 operative position wth the housing renoved,

Wi th fuFiglves 280apd 2enitsovbai perspédtivieavibw eftbiet @dbodiment of an

Fi . 19 sh ti i t ]

CBRRoR, S60ES of Tk D Bhedatiactd e SPGTHEN, withthe closure
[ 'Wt 3 fligmw%;id_meﬂfmtlﬁltnégbesiptgpe?mvzeﬁﬁ cl osure p?si tion

W ousi.n renoved, W ur. er _.C one

i g J5auR o RpoRA, By Zaraschve  aRe of o gMbgsiment of an
Fiiphaatidd ¢divs of fRed | knatcording tof thdénvertilnaitbnthe closure

devi ce .of figyre. . Figure 21 shows an

en‘Faé’rE"é'M %egaﬁo‘ﬁ'tégtﬁﬁrqwﬁfngtr MASodi ment of an

i nhal atFiguiredBYistewaf afdegtiorallPiew bhtivdrénHeatsomglevice of figure
r(ﬁ_ig)ved, 25Fi gure 22 shows a di agrammtic view show ng

t ‘principle of an alternative sliding guide

ar r angefiguvies @2 @ 36 sHowdliggrasiematic viewvs iilistxating the principle of

b B8 o6 e P R oot PR i o

princi [figuret 37 tter4ishow are dmtgeer ftosn fRdguriebell, 17 and 18 in

SRl TPl FoEbRL e oo % Aiebfied 30,00

accor difiguries 48t 54vshow the inHadation device from Figures 19-21 and
28-31 in various operating conditions in a usual use procedure,

Figure 55 shows an enlarged detailed sectional view of actuation of a
counting device according to the invention with the embodiment of the
inhalation device from Figures 19-21, 28-31 and 48 to 54, and

Figure 56 is a perspective view of the embodiment of an inhalation
device according to the invention as shown in Figures 11, 17 and 18.

Description of preferred embodiments of the invention

Figure 1 shows a perspective view of an embodiment of an inhalation
device according to the invention indicated generally by reference 1. Such
an inhalation device 1 is also referred to as an inhaler. The inhalation
device 1 according to the invention is provided for the delivery of a large
number of individual doses of a drug in powder form. Special inhalation
devices of that kind are therefore also referred to as powder inhalers and
often abbreviated to MDPI (multi-dose powder inhaler). The inhaler 1
includes a housing 2. The housing 2 desirably comprises two halves with a
separation line along the central axis along the inhaler 1. That means that
the housing portions can be easily manufactured using plastic injection
moulding and it has been found that, with such an arrangement, a powder
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Figures 28 and 29 show a perspective view of the

enbodi nent of an inhal ati on device of figure 19

according to the invention with the closure cap

slightly opened with the housing renoved,

Fi gure 30 shows a perspective view of the enbodi nent

of an 5 inhal ati on device of fjgure 19 according to

the invention with the closure cap fully opened, with

t hmhlatarsl Osirte e dssémble. eTBA hohsing 2 cam @lsooinaludei separate
of .the inhal ati ongﬁ%vi ce of fig

7 Bas SSOYE' 58 e, 4 seppsira o, Poider | SHIag fgeen be
t hsutgeqoently ensdrtdd irtbtthenadsewtled irtredememhe fiausiidieover can
R 30 Bhe el & 39 e SPUL L FMIGHGR b i no
valonges to ber reléasgd dfoordi theonterior.aSushia hossingcoeerdaare also be
" BRSHS 5e 2584 Pk VB S R B HORR 3 s 1o be
corepladeabte.i The intsalet 1 farthpr inohutieses clbSEregoae 458hish@aesording
o0 IR B SRR Pt REBE pPHE eg ke cop
endyostinTeet piobtdchéromtitd alosare gesitioa ntoritsiogarative position by
1% PO i oo AP, Spboament
degfigereaciand rig)t thet diesuravaapt 4 wandse phitedh ai distéingeraveay from
Lt hofifa st i he TR e SHE A o BE i feraoy
Vi motzfd adownheddll_yrerin a;rdan. 'tmhar.leanri @ dwutbpiece 5 disposed
?g or%%%r%a%ﬁ. %ﬁiﬁhg}/a%ﬂwo%n'irﬁbdbqg{oe ge ¥605 ﬂ'l {:r}/e méuthpiece 5.
A patient can inhale a drug in powder form through the mouthpiece 5
by embracing the mouthpiece 5 with his lips and breathing in through the
inhalation opening 6. After inhalation the closure cap is desirably pivoted
back from its operative position (Figure 2) into its closure position (Figure
1) again and possibly pushed so that it again covers over the mouthpiece 5.
In that way the interior of the inhaler 1 is well protected and preferably
sealingly closed so that no dirt can penetrate into the interior of the inhaler.
As respiration air is usually sucked out of the inhaler by the patient and
thus particles which are disposed in a movable condition in the interior of
the inhaler pass into the respiratory tract, keeping the interior of an inhaler
1 clean is extremely important. Furthermore, the ingress of water droplets
into the interior of the inhaler 1 can be substantially prevented by the
closed closure cap 4, for example if a patient is handling his inhaler in the
open air in rainy weather. It is precisely under such weather conditions
that there is frequently a need for medicational treatment of respiratory
tract diseases.
Furthermore a transparent window 9 for a display 10 of a counting
device 11 is also disposed in the housing 2 of the inhaler 1 on the side at
which the mouthpiece 5 and the closure cap 4 are disposed in the closure
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25 an inhalation device 1 is also referred to as an

i nhal er. The inhal ation device 1 according to the
invention is provided for the delivery of a |arge

nunber of individual doses of a drug in powder form
Speci al inhal ati on devices of that kind are therefore

al so referred to as powder ing l ers and often

abbreviated to MDPI (nulti-do powder inhaler). The
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side at which the nouthpiece 5 and the closure cap 4
are disposed in the closure 26



position thereof, which hereinafter is referred as the
front side 8 of the inhaler 1. By virtue thereof, a

patient using the inhaler 1 can sinply read off the

accur at e- dosage nunber of drug doses which have

al ready been delivered fromthe drug supply stored in

the inhaler or preferably an ccur at e- dosage nunber

of the drug doses still available fromthe drug supply
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operative position al so encourages

of medicaments and fitted into the inhaler 1 from the supply in stock and
made available to the patient.
The drug powder cartridge 3 shown in Figure 3 with the storage

30 chamber 13 includes an outlet opening 14 through which the powder drug

can issue under the influence of the force of gravity. Furthermore a dosing
device which includes a dosing slider 15 is desirably integrated into the

cartridge 3. The dosing slider 15 can occupy in a dosing slider passage 16



27 patient to hold the inhaler 1 correctly upon

i nhal ation so as to ensure reliable dosing and
delivery of a powder drug. Preferably in that respect
the dinensioning is so selected that, when the inhaler
Is held inverted, the closure cap 4 which in the
operative position collides wijth the nose of the 5
patient if the |latter endeavodrs to close the |ips
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mapu ture na asse ed | endently o | <
10 [P 3G Flostin TRoHre GpBIRG Tasiion Btk L, S emptying
andoaﬂaen’aﬂoytmr fliag posititoe s ¢ﬂﬁwem@htmawaamslamy motion along
| enent phar maceuti c ea nes
PRBaE i Aasinarlial Bacsads: Lirgd N6 Qs Sideri pasgage 16 has
unaieﬂoseul betodrd whizhnat fl@Sam@ndhtei formsatie bettem 26 the dosing
fltted he i pnhal er di tj,on,that conc .
e, 17 shlbfra, e pBeration, O ffinay ot ERRGTEA in the Ating
15pomdﬁfoﬂbﬂgﬁembﬁh@srdémls.neanlng t hat manuf acture and
assenbl of .I.he .inh Ier t f e rtrl
have ¢ dhged iR sherstafhs EFEBEL A3 of e, FAIthHEF oF s o iling
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conce It siblLe fo 5.f0 I
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cainte |tkﬂgssoragpmh’[ﬂqr By ém the rbeuuredjmmhmldfyddselsl ethe filling
d
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e r S|
| neFage Blivetyictd (IBLERSS. “piSirdfnde br Eosil B opening
25 i ncam bérearried out particularly well automatically and also affords the great
advantage that that closure of the filling opening 19 is very substantially
impenetrable for water vapour.
In practice it has been found that it is particularly important for the
drug supply in the storage chamber 13 to be protected as well as possible
30 from the ingress of moisture. There are a number of reasons for that. On
the one hand the medicament can alter with interaction with moisture and
in particular the medical effectiveness thereof can be impaired while on the
other hand absorption of moisture in the drug powder easily results in lump
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cartridge 3. The dosing slider 15 can occupy in a

dosing slider passage 16 28 a filling position (as

can be seen for exanple in Figure 17) in which a

dosing cavity 17 is under the outlet opening 14 so

that the powder nedi canent 18 in the storage chanber

13 can pass into the dosing cggity 17 under the

i nfluence of the force of gravity. Furthernore the
dofpirm@tiondol that itlis dificoR\telichieve repeodiribile gelidbleldbsage of the

passage 16 ipto an enptyi 0sitio sho i n. Fiqure, .
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Particularly in filling processes which are carried out on a large
technical scale however it may also be desirable for the cover to be in the
form of a snap cover 27 and for a hook arrangement 28 and a groove 29 to
be provided in the wall 23 and the snap cover 27 respectively, thus forming
a spreading latching engagement or snap connection (Figure 7). Preferably
the groove 29 and the hook arrangement 28 are so arranged that, after
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in particular the nedical effectiveness thereof can be

inpaired while on the other hand absorption of

noi sture in the drug powder easily results in lunp 29

formation so that it is difficult to achieve

reproduci ble reliable dosage of the drug in use.

Frequently such inhalers 1 arﬁ al so used for diseases

whi ch do not constantly requi 8 nmedi cament
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DUAFERS Bl Ry Ul SR it e TSRS unctor
t ovlbethen theeslastic seal 32 is disposed on the contact surface 31 or the
sealing surface 33 of the dosing slider 15, as shown in Figure 9. Desirably
the elastic seal 32 comprises a thermoplastic elastomer which is preferably
injection moulded in a muilti-component injection moulding procedure
directly on the dosing slider 15 or the dosing slider passage 16. It will be
appreciated however that it is also possible to provide a separate seal. The
arrangement of the dosing slider 15 in the dosing slider passage 16 with
the seal 32 can be seen from Figure 3. Desirably the dosing slider 15 is
also secured in its filling position by spring elements 34 so that the seal 32



30 formof a snap cover 27 and for a hook arrangenent

28 and a groove 29 to be provided in the wall 23 and

the snap cover 27 respectively, thus formng a

spreadi ng | at chi ng engagenent or snap connection

(Figure 7). Preferably the groove 29 and the hook

arrangenent 28 are so arranged,,that, after 30 fitnent

of the snap cover 27, as far a§ possi bl e they can no

:cprsgetwmhskagmh,e@rmmgwthhentm: deﬁnghsgtdeafwns O:n its filling
Itnment t snap_caqve /_can no |l onger, be renppved, . .

i PROHPr Lo R HeHleraPEVTigEeor Soang 40 Y cericroe 3 is

a bairethiortrenspoetsd ootsides thé inhidlerd e sinr gidee diwaysito achieve an

el ast.i c seal r a sealing rib 5 25 which upon

.24
as QBHHUN F%a'mgs%&?é'al ingly braced to be provided
5bet weenAs e sitapatior ¢o thé elastid bealvad b skaling rib 35 can also be

Si I d ti d, t mis . hi .
i BiiesCian Bog G8Se Mier Rssgoe b poING sitsing sfioeib 2 shpwn in
r eF@U’rﬁnot cil_n: that icage Q%glé)élin_@f)ﬁtbtiﬂwilllobﬁ ;eél_irtdwle dgfdaineﬂtby the
at ppsphege it .i. esjr i e . [ udes..a _ .
o PR g fores ytih aies, P, Gasing, Tl ls i) i fing Sitdgy in tne
watesing 3pder pabisbge di6o(Figuaeil)ance. Preferably however

ui,t abl. e for ocessin

101y appr o abe M HELECR Ve FRFIHE R opr BUEBEEES g drrective
exagakerdsywhith ewdry agubstantiaillp gpreGonte maiistuead fiongieaectrating into
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15 dosndepsalatet: drying agget 36 daabeadisposeriipoihei stgragesstiantper 13 of
30thétlet cj:-ut*t%d83€§]. € %sFerglglugbe \Mqr{/f%rg] agent body or the drying agent
capsule is pressed or latched in the storage chamber 13 of the cartridge 3.
That measures holds the drying agent 36 away from the medicament
powder 18 and in particular prevents the medicament powder 18 being
20 mechanically loaded by the drying agent 36 in the event of vibration,
shaking or shocks, in particular to prevent the medicament powder 18 from
being compacted. That means that particularly reproducible dosing of the
medicament powder 18 is possible, and also bridge formation of the
medicament powder 18 over the outlet opening 14 is prevented and thus
25 the overall reliability of the inhaler 1 according to the invention is
improved.

Instead of the above-described preferred arrangement of a drying
agent 36 in the storage chamber 13, a solid drying agent body, for example
an injection moulded body of plastic material in which a drying agent is

30 embedded, can be fixedly fitted in the form of a sleeve into the storage
chamber 13. In addition a drying agent body can also be fixedly integrated

in the cover 22, 26 or 27. Finally a drying agent 36 can also be
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the dosing slider 15 can issue with the dosing cavity

17, wherein a contact 20 surface 31 for a seal 32 is

provi ded around the opening 30 and wherein the dosing
slider 15 further has a sealing surface 33 which is
arranged in a plane in approxi mtely transverse
relationship with the directigg of novenent out of the
filling position into the enpfying position (Figure

8) incbrpdréteid mespecompbdneérst @9 walikeRtorhponenthénjectiort mbulding

et SR A 22 A AL Srble B8R o
seal i ngrtsalstrarcturdinogréarer diesaingf sdri denbddimeas afhanvinhaler 1
Mol B P e 880 o B 7, SRTbR R RBees of
nogégteigtion therhdusing an@adeotnel furehesri partsrhavelibegn omitted from
DB efid S Rrehs ERSHER St Y or i ggpter 1 o
horigued 12hedy Wayi of eXasoplppbat hbentcessanlyi st thesmpaidgee3 with
Bl g iso SRR Lot a0t 3he ey gt 4G powaer
f r evedsi igUdrearigedOirs ithelvkyr régiod asfi the imhatterhdusing 2, as already
described in detail hereinbefore. In addition the inhaler 1 includes a device
for inhalation-triggered automatic movement of the dosing slider 15 out of
a filling position into the emptying position and a return device for
automatic movement of the dosing slider 15 back into the filling position
within the dosing slider passage 16.

Those devices are described in greater detail hereinafter. Provided
at the front end of the inhaler is the mouthpiece 5 which, as already
mentioned, can be covered over by a closure cap 4. The inhalation opening
6 is provided in the mouthpiece 5. The mouthpiece 5 with the inhalation
opening 6 is in flow communication with a dosing passage 38. A patient
can suck an airflow through the dosing passage 38 upon inhalation and, by
way of the dosing passage, receives the applied dose of a drug powder
which is apportioned with the dosing cavity 17 of the dosing slider 15. In
addition the mouthpiece 5 is in flow communication with an air passage 39.
Provided within the mouthpiece 5 is a breaking-down device 40, for
example in the form of a cyclone arrangement (see Figure 13). The
breaking-down device 40 is connected to the dosing passage 38 so that an
airflow loaded with the medicament powder passes into the breaking-down
device 40 from the dosing passage 38. The airflow is preferably strongly
deflected a plurality of times in the breaking-down device 40 in order to
break down agglomerates or similar accumulations of medicament powder
so that the patient very substantially receives through the mouthpiece 5
drug particles which are of a uniform lung-negotiating particle size. In the
embodiment shown in Figure 13, with a paralle! flow feed for the air in the
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al so secured in its filling position by spring

el ements 34 so that the seal 32 31 is always slightly
prestressed when the dosing slider 15 is inits
filling position. That is particularly advantageous as
long as the cartridge 3 is stored or transported
outside the inhaler 1 in order almays to achi eve an
optinun1sea|ing action. 5As aralternative to the
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administration is unexpectedly reduced. In order to prevent operating
errors by patients who are also clumsy or unskilled the inventors found that

it is desirable for the mouthpiece 5 and the breaking-down device 40 to be
designed in such a way that they can only be removed and re-fitted jointly.
That can be achieved by for example the mouthpiece 5 and the breaking-
down device 40 being joined together upon assembly of the inhaler 1, by
the formation of a snap-action connection, in such a way that a patient can
no longer take those parts apart without destroying them. That is
particularly suitable when the mouthpiece 5 and/or the breaking-down
device 40 are of a configuration which is complicated from the production

engineering point of view as that arrangement affords the advantage that



30 enbedded, can be fixedly fitted in the formof a
sl eeve into the storage chanber 13. In addition a
dryi ng agent body can al so be fixedly integrated in
the cover 22, 26 or 27. Finally a drying agent 36 can
al so be 32 incorporated as a conponent in a

mul ti-conponent injection noulding procedure for
manufacturing the wall 23 of e storage chanber 13.
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predetermined reduced pressure in the air passage 39. Preferably, the air
passage 39 is of a markedly enlarged flow cross-section in the region of the
trigger device. In that way it is possible to produce comparatively high and

20 uniform control forces with an element which for a large part closes the .
flow cross-section, even in the event of a comparatively low reduced
pressure and with a low degree of scatter. In a preferred embodiment the
trigger device includes a flap 42 pivotably mounted in the air passage 39.

As already mentioned, in the region of the flap 42 the air passage 39 is of a

25 cross-section which is particularly large in relation to the dosing passage
38. The flap 42 is held in the starting position preferably directly or
indirectly by a spring loading. In a particularly advantageous feature the

flap 42 is pivotable about a pivot axis 80 and the pivot axis 80 extends
through or close to the centre of gravity of the flap 42. That provides that

30 the flap 42 is balanced about the pivot axis 80 and thus, in the event of a
knock against the inhaler 1, for example if the inhaler 1 is dropped, no
moments induced by the mass of the flap 42 are generated around the

pivot axis 80.
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20 can suck an airflow through the dosing passage 38
upon i nhal ati on and, by way of the dosing passage,
recei ves the applied dose of a drug powder which is
apportioned with the dosing cavity 17 of the dosing
slider 15. In addition the nouthpiece 5is in flow
comrmuni cation with an air pas age 39. Provided within
the nouthpiece 5 is a breaking down device 40, for 25

exanpl EAsl tart be de@hnfrévh mewabfamnatutwnerﬁgmaes the flap 42

Fi gure . The breaki devi ce 40 i

{ oS apleciors st 550 435 T thriet it 47 1% PESoRuENecprnected to

W § Rlelite ﬂasedhlsaaaah tﬁgg@b@a PaoPeftid Movetlent of the dosmg slider
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W fidtremalpii ahkeethrlibovod eﬁdréléasdshﬁweildbvice foheinhalation-triggered
automatic movement of the dosing slider 15 when the flap 42 is deflected
out of its rest position at least by a predetermined amount. That provides
that the device for inhalation-triggered automatic movement of the dosing
slider 15 is activated when a certain minimum airflow or minimum air
pressure has been built up in the air passage 39 by the patient. The
magnitude of the required minimum airflow or minimum reduced pressure
in the air passage 39 can be set in that case by the effective cross-section
of the flap 42 and a closing force which is to be overcome. In that respect
the closing force can desirably be applied by a spring 99, connected to the
flap 42 or the thrust rod 43 and holding the flap 42 in its rest position and
therewith the thrust rod 43 in the position in which the device for
inhalation-triggered automatic movement of the dosing slider 15 is held in
its biased position by the thrust rod 43. In that case the thrust rod 43 can
be directly or indirectly connected to the device for inhalation-triggered
automatic movement of the dosing slider 15 and can be for example
angled, or may have a shape of a bent fork, depending on how the device
for inhalation-triggered automatic movement of the dosing slider 15 is
respectively structurally designed and in what direction the thrust rod 43 is
displaced by the flap 42.

As will be described in greater detail hereinafter that makes it

possible to administer an appropriate dose of medicament to the patient at
a time when the patient has built up a sufficiently great inhalation airflow in
order to ensure that the greatest part of the medicament powder which is
inhaled can pass into the lungs. In that way the moment of dose



33 dosing passage 38 and the air passage 39, the

airflows thereof are brought together in the

nout hpi ece 5. In the enbodi nent shown inter alia in

Figures 11, 17 and 18, the parallel flow path is

onmtted and the dosing passage 38 forms a part of the

air passage 39. 5In long-lasti,ng use it is

advant ageous if the patient cg renove and easily
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A particularly compact arrangement and simple assembly can be
achieved in that respect if the coupling between the flap 42 and the thrust
rod 43 is formed by a toothed ring segment 44 on the flap 42 and a portion
45 on the thrust rod 43, that is in the form of a toothed rack. That
arrangement and the arrangement of the dosing passage 38 and the air
passage 39 can be clearly seen from Figure 13.

The connection between the flap 42 and the thrust rod 43 can also
be made in another suitable fashion, for example by means of a groove or
opening into which an entrainment portion of the respective other part
engages (Figure 14). In an alternative embodiment which is
diagrammatically shown in Figure 15 the flap 42 is pivotable about an axis
46, wherein the axis is arranged at some distance from an end of the flap
42. The flap 42 has a claw which is pivotable together with the flap 42
about the axis 46 and which holds a spring-loaded securing element 47 and
the contact face of which with the securing element 47 is formed by way of
a sliding or rolling pairing, for example by a roller 48. The securing
element 47 is in turn operatively connected to the device for inhalation-
triggered automatic movement of the dosing slider 15, as already described
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can pass into the lungs, and accordingly the

ef fecti veness of nedi canent adm nistration is
unexpectedly reduced. In order to prevent operating
errors by patients who are also clunmsy or unskilled
the inventors found that 25 it is desirable for the
nmout hpi ece 5 and the breaking-zomn device 40 to be
designed in such a way that tﬁ y can only be renoved
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34arrangement the thrust rod is desirably formed by a piston rod 50.
Desirably the piston in turn is of a comparatively large cross-sectional area
in order reliably to release the device for inhalation-triggered automatic
movement of the dosing slider 15 when the piston is deflected out of its
rest position at least by a predetermined amount by the predetermined
minimum airflow initiated by the patient in the air passage 39. Such an
arrangement is diagrammatically shown in Figure 16.

The device for inhalation-triggered automatic movement of the
dosing slider 15 out of its filling position into the emptying position will be
described in greater detail hereinafter with reference to the embodiment
shown in Figures 12 and 13 of an inhaler 1 according to the invention.
Desirably the dosing slider 15 includes entrainment projections 51,
preferably at both sides transversely with respect to the direction of
movement of the dosing slider 15. Those entrainment projections 51 of the
dosing slider 15 co-operate with corresponding recesses of an actuating
device for the dosing slider in the inhaler. In an advantageous embodiment
those recesses are formed by two sliding guides 52 in a sliding guide carrier
53 as a drive element. The sliding guide carrier 53 is formed by a kind of
frame which desirably embraces the lower region of the cartridge 3 on both
sides (Figure 12).

The sliding guide carrier 53 can assume a rest position, in the
illustrated embodiment this involves an upper position. The sliding guide
carrier 53 is held in that rest position by a biasing spring 54, wherein the
biasing spring 54 is almost or completely relieved of stress when the sliding
guide carrier 53 is in its rest position. The sliding guide carrier 53 can be
moved into a readiness position, in the illustrated example in the lower



the two parts can be manufactured separately.
Particularly to reduce assenbly costs and to avoid
gaps and joins which possibly cannot be correctly
cleaned or then dried, it is desirable for the
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dosing slider 15 when the flap 42 is deflected out of
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15 magni tude of the required m ninumairflow or

m ni mum reduced pressure in the air passage 39 can be

set in that case by the effective cross-section of the
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to ensure complete emptying of the dosing cavity 17 and efficient



A particularly conpact arrangenent and sinple assenbly
can be achieved in that respect if the coupling
between the flap 42 and the thrust rod 43 is formed by
a toothed ring segnent 44 on the flap 42 and a portion
45 on the thrust rod 43, that is in the formof a
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25 53 as a drive elenent. The sliding guide carrier 53
is formed by a kind of frame which desirably enbraces
the |l ower region of the cartridge 3 on both sides
(Figure 12). The sliding guide carrier 53 can assune a
rest position, in the illustrated enbodi nent this

i nvol ves an upper position. Qﬁ.sliding gui de 30
carrier 53 is held in that rest position by a biasing
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Direct coupling of the dosing slider 15 and the flap 42 or piston 59
for movement of the dosing slider out of the filling position into the
emptying position, preferably in conjunction with the return spring 59, is
also conceivable.

The actuating energy for the movement of the sliding guide carrier
53 out of its readiness position into the rest position is desirably afforded
by way of the biasing spring 54. By means of suitable actuating devices a
user of the inhaler 1 can store that necessary actuating energy in the
device insofar as the sliding guide carrier 53 is moved from its rest position
into its readiness position against the force of the biasing spring 54. That is
described in greater detail hereinafter.



20 reached the upper region 56 of the vertical sliding
gui de portion 55 and have thus passed the step.

That arrangenent is intended to ensure that, in a
return novenent of the sliding guide carrier 53 from
its readiness position into its rest position, that is
to say upwardly in the select4 exanpl e, the

entrai nnent 25 projections 51 the dosing slider 15
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9N EBFREY FarIads YR 3 RETOER B oI Pradgge: it can
gube¢l®f potdritotr which is adapted to the space circumstances in the inhaler
and it can possibly be formed by a suitable plastic material which is also
fibre-reinforced, and can be in one piece with other components of the
20 inhaler, for example by injection moulding. Such a one-part configuration
together with the sliding guide carrier 53 or a part of the housing 2 would
be desirable. In the same fashion the return spring 59 for the dosing slider

15 can also be in the form of a leaf spring or shaped spring.
When constricted lateral space circumstances are involved, it may
25 also be desirable if the biasing spring 54 and/or the return spring 59 is in
the form of a coil spring. In particular that structural configuration is
appropriate for the return spring 59. It may also be desirable, in particular
in conjunction with a rotationally actuated drive rocker 82, if the biasing
spring 54 and/or the return spring 59 is a spiral spring or a torsion spring.
30 Particularly for the return spring 59 but also for the biasing spring 54, it
may also be desirable if it is an elastically deformable shaped body. For
that purpose, for example in relation to the return spring 59, it is
appropriate to injection-mould on the dosing slider 15 such a shaped body,



10 58 between its enptying position and its filling
position. Desirably the dosing slider 15 is connected
to a return spring 59 which draws the dosing slider 15
back into its filling position, when the upper rest
position of the sliding guide carrier 53 is reached.

In its readiness position a portlon 41 of the sliding
gui de carrier 53 15 covers ové? the dosi ng passage 38
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can expand and thus drlve the sliding guide carrier 53 into its rest position.

is released e trigger device

In order to achieve uniform actuating forces for the dosing slider 15

15 it may be desirable for the biasing spring 54 to have a non-linear spring
characteristic.

In accordance with the invention there are a number of possible
options for operating devices, by which a user of the inhaler 1 can move
the sliding guide carrier 53 from its rest position into its readiness position

20 against the force of the biasing spring 54. One possible option is for the
biasing force to be applied by means of a rotary knob 61 coupled to an
entrainment portion 62, by way of which the sliding guide carrier 53 is
displaced out of its rest position into the readiness position when the rotary
knob 61 is turned. The actuating force can be altered, with the biasing

25 force of the biasing spring 54 remaining the same, by the spacing of the
entrainment portion 62 from the axis of rotation of the knob 61. It will be
appreciated however that limitations in terms of structural space are to be
taken into consideration. Such an arrangement is shown in the
diagrammatic view in Figure 32.

30 Actuation of the sliding guide carrier can also be effected by way of
an actuating button 63 which can act directly with a translatory movement
on the sliding guide carrier 53 or which can act on the sliding guide carrier
53 by way of rotary pivot point. In the last-mentioned variant the



be first accelerated and a reduced pressure built up.
As the air passage 39 is substantially closed by the
defl ected flap 42, the substantial part of the airfl ow
t hrough the dosi ng passage 38 and in particul ar

t hrough the dosing 30 cavity 17 of the dosing slider
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includes an inclined sliding guide portion which is so inclined that it falls
away rearwardly, as viewed from the front side 8 of the inhaler, and is

25 open downwardly. When the sliding guide carrier is in its rest position and
the closure cap is in its closure position the entrainment portion 64 engages

into the rear lower end of the inclined sliding guide portion. If now the
closure cap 4 is pulled forwardly in order to be pivotable past the
mouthpiece 5, the sliding guide carrier 53 is actuated by the longitudinal

30 movement of the closure cap and therewith the pair of entrainment
portions 64, by way of the inclined sliding guide portion 68, from its rest
position into the readiness position downwardly against the force of the
biasing spring 54. The closure cap 4 can now be pivoted into its operative
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the return spring 59, is also conceivable. The
actuating energy for the novenent of the sliding guide
carrier 53 out of its readiness position into the rest
position is desirably afforded by way of the biasing
spring 54. By neans of suitablg actuating devices a 30
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43 for exanple in the formof a suitable thernoplastic
el astoner, which can then serve as a traction spring.
It may al so be desirable for the biasing spring 54 if
it is injection-noulded for exanple in the formof an
el astically deformabl e shaped body on the sliding
guide carrier 53 or the bottomof 5 the housing 2.
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arrier
" 25 As a result the moments of inertia upon triggering of drug delivery

substantially cancel each other out so that the patient is only slightly
adversely affected by return forces which are perceived as a knock and
corresponding noise. Advantageously in that respect the drive rocker 82
and the transmission rocker 85 are of such a design configuration and
30 dimensions that the moment of inertia of the drive rocker 82 about the first
pivot axis 83 and the moment of inertia of the transmission rocker 85 about

the second pivot axis 84 are of approximately equal magnitude.
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53 by way of rotary pivot point. In the |ast-nentioned
variant the 44 actuating force required with a given
bi asing force of the biasing spring 54 can be set by
adj ustnment of the lever lengths. It will be

appreci ated that such an arrangenent al so involves a
l[imtation due to the structurgl space in the housing
2 of the inhaler 1. Such a V|§% is shown in principle
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5 the entrainnent portions 64 cone into engagenent

again wwth the rear lower end of the inclined sliding
gui de portion 68 of the sliding guide carrier 53. That

can be seen fromthe diagrammatic view in Figure 34.
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20 spring. Such an arrangenent is diagrammtically
shown in Figure 36. I n anot her particularly
preferred enbodi nent of an inhaler 1 according to the
i nvention the biasing of the dosing nechanismis

achi eved by a purely rotational novenent of the
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the drive rocker 82 and the transm ssion rocker 85 are
of such a design configuration and



30 dinensions that the nonent of inertia of the drive
rocker 82 about the first pivot axis 83 and the nonent

of inertia of the transm ssion rocker 85 about the

second pivot axis 84 are of approxinmately equa

magni tude. 48 Advant ageously the at | east one
operative end 86 of the transgission rocker 85 is so

desi gned that, upon actuation &f the closure cap 4

f rmhiatalmncd!emw @ grabthusoinwaritedt Uriiepfdsirig. v En that dfrangement

o plotFira o afiichn 'ne REuPBALA pPipSTresct rPafEfeEs to the

oneoL&mrfgaldemt 100r &s adesGribed ldreinbleforie; carhfis 4amested in its
t he moment

b
bofiePRRS e sEsh Feinexdmplgol o (oREho, BREHIEL] SiPWicRep latching

5 85tdoth tdve thiats iting tﬂ”édhﬂ@lmm 8% cwrinoal wemhpde&m@medlts rest

15

20

25

30

th t
onBISIEPT Aol g farts o7 ifk SEiabiB St | BIRE Spuges that the
t hﬁlotkaagmdﬁlmarwmkee uidonki without destroyirericérapbhent parts of

reé]t %&ag{)%t ! %&R%%t : '%2‘9# Lbi%'&f%a %gll ﬁ%otperd%smned with a
endigaalndabour geottat ¢he (MockEd rcohl:lmonlcds nﬁmlém ppedeptibles
red ta the rest of .the .t

end 86 nne '

0 Fooker st ARG Glor Siation s of A paeES T.geopEing to the

enndvmtﬁ@w fermetreerheney hiedicinetthpilecking. elémnehham tinayform of the

' 0. le f t losure ¢ to b nt

pf"sF%@fﬁI%f%%o%&ﬁﬁfbdﬂéﬁ%wi‘ B Ghi e aEe R e o gomely

\Mmmhacdtrenpodds'@ I'@Jlaanglethneeepem@hly the V|ew is sometimes
on. r.o

oy iR At 1A Sl AR PlfHRiohy 6 e, W s bipion,of s being
ceanjleaf ne¢essaryoto tihale nésideal dmaunttsi fnarinutdhesstovager cukreber 13,
I whi ch. dinal,
SLSI ol P 0508 B8 A b4 1, 3055 nave
pi mﬁxirntaxoserSMetedtlam efrcmnnaderedoslogewhem thieté iaitan dasfficient
t

Rt SuPBly HSChEd b, Prpischol Cpeidd B53d; B the plocking
t hasctighni. ve rocker 82 by engagenent with the yoke 88

wh t t

uhen & Mg ek SNBSS B AR bsEF iy o preferec
t hembodintertthef an m’r\aherst|a9:norrdmg<e<v tiss vmlqnhlg shoayn uBFigures
' S3fj§ LgC gk ﬂHEtrgéetd éﬁb@ﬁﬂerﬁ%o‘ Vgl lle‘ﬁf'ééenwﬁi(@orrespond

edeterim ned transmssion ro
85toam¢ ¢mbodiment inokiguressy, ar élnﬂavaﬂdelﬁr oﬁ‘nl‘tlﬂn@l sake of better

{ ty
b| ag'lbﬂgézopo&\'e 'é:ﬁﬁer}é\ttolpg BF\S :rgﬁt Ih%ge herel {P\%refore the
arreferientes frormaEigored hy, 13 and el&a'mavmv@mb%mremlt@dj berey
counti ;Iﬂ? #‘i?n&&s tAE iR g%ﬁtrﬁe@ﬁeﬁ %&F@%&Pﬂ 8d with the

pref er € nunber o oses Ich can st
t adasing rrnmhamsmt ov &le dreligver.monditiopy thay isfta isay the biasing

di SR 520¢ndeOindviitlin AL RRfurk]'Ss FAHVdI9f stress and the drive
element in the form of the drive rocker 82 is in its rest position.

Figure 38 shows the inhaler 1 during a first phase of pivoting the
closure cap 4 open. In the pivotal movement of the closure cap 4 about
the (thifd) pivot axis 7 entrainment portions 64 of the closure cap 4 engage
behind the operative end 86 of the transmission rocker 85 and thereby
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devi ce 11 can advantageously be fornmed by a known
two-digit or three- 49 digit drumcounter. Such drum
counters can be inexpensively made from plastic

mat erial and can therefore also be easily disposed of
with the inhaler 1 after the expiry of the working
life thereof. In conparison wi,ith an el ectronic counter
whi ch has al ready been proposg for such purposes,
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mechanism is enabled. Driven by the force of the biased biasing spring 54
the drive rocker 82 and the transmission rocker 85 pivot back in the
direction of the rest position. In that case the arms 79 of the drive rocker
82 push the dosing slider 15 out of its filling position into its emptying
position by way of the entrainment projections 51 of the dosing slider 15 so
that the drug powder is discharged out of the dosing cavity 17 of the dosing



in such a way that the yoke 73 is engaged by the
spring 74 into the aligned 50 grooves 75 of the druns
and thus the entire locking stirrup 71 is displaced by
a distance. In that case the ends of the |inbs 72,

whi ch are not connected by the yoke 73, engage into
the path of novenent of the eg%rainnent portions 64 of
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invention shown in Figures 19-21, 28-31 and 48 to 55 is particularly useful
in a number of medical applications if the at least one storage chamber 13
30 is provided by a cartridge holder device 100 and a lid 101, wherein the lid
101 has a shape capable of receiving the drug powder content of the
storage chamber 13 in an upside-down position of the inhalation device 1.
That allows pre-mounting of the cartridge holder 100 and the dosing slider



i nhal ati on device 1 and thus unwanted under-dosing. In
t hat arrangenent the bl ocking rod 81 can be coupled in
spring-loaded relationship to the counting device 11,
as described hereinbefore, and is arrested inits

bl ocki ng position for exanple by a | ocking paw (not
shown) or a latching 5 tooth £9 that the bl ocking rod
81 cannot be pushed back into~I'ts rest position
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ranp 10 of the entrai nnent projections 51 of the

dosi ng slider 15, they snap together again (Figure 39)

and can subsequently entrain the dosing slider 15 in
novenent in the opposite direction.




When the operative position of the closure cap 4 is

reached (see Figure 18) the dosing nmechanismis

stressed and the transm ssion rocker 15 85 and the

drive rocker 82 are secured in the biased readiness
position by the thrust rod 43. When now a

patient sucks an airfl owthrough the inhaler 1 the

flap 42 is defl ected out of i t ST est position (Figure
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i nf | uend&irepihe idatpdion process is completed and the flap 42 returned to

its initial position, second step 98 and the drive element 53, 82 is held in its
rest position when the engagement portion 90 of the trigger 43 device
30 interacts with the second step 98. In this state the closure cap 4 may be
closed, and the cycle completed, as shown in Figure 53 compared to

Figures 19 and 20 at the beginning.



15The patient can now pivot the closure cap 4 back

into the closure position again (Figure 44). In that

case the entrai nnent portions 64 of the closure cap 4
knock agai nst the operative ends 86 of the

transm ssion rocker 85 (Figure 45). In that case the
operative ends 86 nove away figmthe entrai nnent

portions 64 by virtue of pivoting by way of the film
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nunber of nedical applications if the at |east one
storage chanber 13 30 is provided by a cartridge

hol der device 100 and a Iid 101, wherein the |lid 101
has a shape capabl e of receiving the drug powder
content of the storage chanber 13 in an upsi de-down
position of the inhalation device 1. That all ows
pre-nounting of the cartridge holder 100 and the
dosing slider 54 13 during manufacture of the

i nhal ati on device including testing. The lid 101 may
serve as an open-top cartridge and filled with the
appropriate anount of drug powder in the
pharmaceuti cal manufacturing line, and directly
inserted into the inhalation device 1 held upside
down. So the



5 i nhal ation device can be delivered ready to use from

t he nmedi canent manufacturer. The lid 101 is sealingly
fixed onto the cartridge hol der by snap connectors

102. As can be seen from Figures 19-21, 28-31

and 48 to 55 the cartridge hol der device 100 conpri ses

two storage chanbers each covgged 10 by a lid 101,

wherein the cartridge hol der vice 100 conprises a

twin dosing slider 15. Thi s QlAIMBs easy and accurate
dosing fromtwo different drug reservoirs 13, for
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actin epped ‘stop el Svent
drtn;ggeeé@rmﬂbnﬁﬁcSmovemeW then dolsimgs skiggre (L) rom its filling

@H&n %ﬁsé‘atﬁe eIanf‘ Pnégsﬂtn?e pOSIE{ Neudh ESVIEEeFB‘?”Lutomatnc

arreste in-an i on whe
engmgemmt optihe dosingBGlidér (1 badkgotr theefilling poSition.
interacts with the first step 97. In this state,

dosi ng pfadk 'rPaQﬁ ‘3?13&&*3!?% & asfn M@aﬁ&%&’@sé in that

stop el errent sec( 98 and the
el tvecdesing shw passagedlﬁh withs tmeegt least 9psi dasig slidar (15) and

t h@\eeﬁg?&fé"%mtﬂﬁr; Eiﬂnls?}%aﬁd gﬁﬁetarti'v@%rth@:”eﬁﬁﬂn?ﬁent at least

interacts with SECO hi's state
cl ipthedilingpasitign of ske dosingeslider (E5)el enent 53, 82 is

in rest position and the flap 42 closed, as shown in
Fi gur es3, 18 Wdalé’@en \f}éemethratcw@nﬁg @dsnohaeafrte@tprecedmg claims

position of the drive el enent , 82 the 30 ¢l

C P ara iR B in g b8 CIRSLENS SoiRAE L) D tdgast one

;rhf@.ltﬁltt d(SFérﬂﬁ@fUletht'dug”h MhieH tt!ﬁ?@)oﬁmﬁrﬂdraggwﬁ%s%t énder the
e _Sli a

araeR R hesron 21 SRVEY Fisthy GORNS SUdgy gg at ISast one
eI @SB céﬁty 327))%@%@&0515@ chbiey fr@tl@@ filingbpestiion is under
rl'xlengutllset opem o(Wﬂ) Ia%dFtl'geuaggmésgsl%er is rhovable out of its filling
position into the emptying position approximately transversely with respect
to the outflow direction of the drug powder from the outlet opening (14) of

the at least one storage chamber (13).

4. An inhalation device (1) according to claim 3 further characterised
by a mouthpiece (5) having an inhalation opening (6) and an air passage
(39) which is in flow communication with the mouthpiece and through
which a patient can suck an airflow for inhalation, wherein the dosing cavity
(17) in the emptying position of the dosing slider (15) is in the air passage
(39).



When the operative position of the closure cap 4 is
reached as shown in Figures 30 and 31, the dosing
mechanismis tensioned and the drive 5 elenent 53 is
secured by the engagenent portion 90 of the trigger

device 43 interacting with projection 96 of the drive

el ement 53. The flap 42 is cleged. In this position it

is possible to close and re-open the closure cap 4

wi t hout 5,a4liv efitsstatedrd devige (Thactoridirigto olairdeV chiaracterised in that

ready for .inhaling. en a_.patient. .

i nﬂ%\%f’ﬁ%‘g t"i’ntBﬁgaﬁr 8H§53r$§uﬁ?§\r'éc%%ﬁgg?rhgeY'Féggﬂéi’é‘F ling;when a
t opiideeérnsibediminirumadirfiow n 8tk aiggiassagd (39)fis exeearded.
spring 99 thereby retracti ng engagenent portion 90 of
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Onvaleé edeviceoin theeaitrpassage ¢B8hin SBdér tarsebriagidatiynelose the air

portion 9 f 1 ri 7 43 | j i

o BpEaBecP e TS SFENaNE sl bBbERAEl Bhpdtata to the
d otnigerer dievideh oreibhalatigacfiriggeest ppeningnef prsupetantighgagof the
of ot he sing.sli f is -

o) P rer8S sahion b fle 47 deBkad Y36 el o bESteEOfda minimum
dosirfigw $h itle airlfassage (39 kissignalled asr beip exceearpd.

recesses of an actuating device 53 for the dosing
slider 4n,the inb ; Ei ' in th
11 dor gnh ARG BevicE 1) Seltiae b oitn 8 Bwsgecrisgg in that
chthenabivesdeyice |is tpast Hifi ther dewce ofok HaRalAFigN ERggsedy automatic
POSIALL i ane tinme engagenent

poﬁqﬁlgﬁ{é&s dcf)?H% ﬁgégl?iggggt t]gse)?/i ce 43 engages with the

first step 97. As long as the flap 42 keeps fully.ope

due to nHel iinhplation dRvicR @Semd'@Q e ‘gﬂer tg%"'r'g £ to 7
anchdraereiRed ahetHiesiHe efigyédretevibe @nysramseat pipotablymounted,
90 of the trigger devi Cn? %&Jdgter r?és V\Athef%he LI r st e
osd¥ehopr nfectiv sprng Teaed; Jap p 2 7riepoad; I phe A passag
e Ql’)i & RRS i Qébsa_@@e(ﬁ)gfiftﬁeg%gion of theﬁﬂap (tZ%@ is of a cross-
i nhal’ati on process I's conpleted and the fla .

" oreRi9gal £ERa WEIch i {3rgF IR GEiREPB O t@%é@?ﬁa%?'ﬁsp%“%&)-

the drive elenent 53, 82 is held in its rest position

when t he, ARngeigsaton dpeicei(d) agboring be cleirmdy eharggterised in that
devi ce 30, i.nt.eracts, W t.h 0 S j ;
crHeRondae) SRRl APlS ARG BRs o0 A pd phidlaxis (80)
cosxteatis dhroaaghsdrashsed to Fiegcenere6f gaviiyrafdhe dlapi ($d) es

19 and 20 at the beginning, 56 The counti ng

devi ce i d hey e t i} i

t he tri%%‘erﬁ‘dg\eﬁ%gﬁﬁg gé\gc%hgl)s{%gge st%ooqglgprnresn?&9(lmafm _9
of chadractirised ioltbatthe B3p (32) Hasoupledgena rtgrttﬁt rpddd33 which is
92 e ' I . 8215 . .
bi 8%‘?‘%%"%& i%“%‘ffe?o%t%?%‘“ﬁg 5%@'%%%’?@%%% gutomatic
Fi quventent ohee Slosing slidergék2hin saichi anway tbakdhesdevice for
W Fnlﬂa!ﬁ%ngﬂ'gye?gd %rut5|§?8§j%8@erng§f3§f kREVRIngElider is held in a

predetermn nunber oses een renoved from
t hbiaisedhapasitiam byethe shrust treds(4Hewbeor tbge flapddigdris i its rest
'b:pﬁéggﬁ daHEH G RPisE rodN@ 3h PRIedsYd Bfe 28RBS forPhbRRBALtriggered

automatic movement of the dosing slider when the flap (42) is deflected
out of its rest position at least by a predetermined amount.



57 cUal I 5 1. An inhalation device (1) for
powder drugs conprising at | east one storage chanber
(13) for accommopdating a plurality of drug powder
doses and a dosi ng device which includes at | east one
dosing slider (15) which is novabl e approximately wth
a translatory novenent in a d%%ing slider passage (16)
at least froma filling positi"én into an enptyi ng

DOSI tiomn, Ahahaalatubhedew&mkm aecorditlg te claih {Qichbescterised in

| GRS Tt GesbRrg BE N (4ind BASHRTSPAPETAL) Gs formed

gosy twas? of tbdthed &Yy ¥egreepddnt umﬂamd q42) raaulua (rjportlon on the
evl ce t onat | W osi ng siliaer
(18yiged (o Wi BiMehe gorn of pirark 2 An

i nhal ation device (1) according to claim1
char act B2.i Aadmhal&ibat deviee c(d$|amoe:|mgietp game&g@;h@ni&)ierised in

R, B 85 BB Ml 955l Snd W B whcn i

eanthmertbgathelreweth tihe ﬂhp (f4|2|)| abautpthe axlsnam wihich holds a
dosi n | n
( ﬁpré gaégﬁg {c&rgﬁeeloep?qqt ea';gcrj &0 détﬂggl:ﬁa?éc% ofj%&’? with the
chsecmringr eleetkentp i$ rfatmeueb\ata lstiding mneo&ngrwagsnghwf@eem the
t g -
AP0 s = R eofECRR0S MY SN srgiin
t hmg‘gmre@ aotorgativimgvementt biethin dosigg silideiein Ha@ at way that the
Ca r
BBl R PRI PRt MlomshE iR, P8i¢opng sicer s
opbeildng 4 bigsedrubsitien ba@hngsachndgrelemenbwmﬂnetMﬂa@f(ﬂ) is in
it 0 { -
ot S BRI TIS b ERRP LGP A8 fr pratton
d| treggemm aortombec dmgerpemlef thecdnﬂngesmrl when jbgi frlﬁji (42) is
(1
é%kne%eigﬁ 'tls? %’ﬁg’ accor :gﬁ%p%ta éteca:‘\]'%ed %mount
further characterl sed by a nout hpi ece (5) having a

i nhal at1dnAppitialaiqre)deyice &k) ACEOtRG 49e opgosf m'@ﬁ 5to7
' Scﬂaﬂaﬁﬂe@é’egqmat GRE ItRGgut HEvch%é@HtﬂlﬂoﬂC&)rﬂf&ted to the air

hr oug pati1 ent "Can suck an_airf| ow for
i npREsagrand thecdigipassage todienteaiary P §hg Riston Rag Recross-section

enphichnd IBRsd tll'll ?Ela@iﬁntd%etﬁ@ﬁﬁﬂ%tﬁid Qﬁénuhé5)NHe$e|hntHé19:ston is

ai r passage Anlnaatlég eyi.cg
(15ouRiedtdi hfl@tdpél W?"K:hcﬁaPa%"taé'rVP':‘/eeon‘?Fcf fto the device for

arfnﬂQ%QQnLﬁFldg@?e@bﬁtd?ﬁ%Eﬁwéﬁ@ntlo‘f the idosBigedlidee ¥ each a way
for si en a predeterm ned m.ni num airfl

t h@aﬁ,tgeF;:@@gg@r(uggyIapgn-etgugg@l@éldautomatuc meveRjent o(%v¥he dosing

| NR]ertid Pn@ldjﬁﬁVé %sfe@)p&@t‘?&f B tHe tArwdtabivhen the piston is in its
characterised é—;a val ve device in the ai

( 3Pstipesiionednd thastivyshfed 5FIEFSeY BkedeYie far '"Ba@'é?g friggered

( 3R tonVdiR' Rlovelitnit \GH the &&Yﬂ@@hdé’ wheh ahke\iAston is deflected out
connected to the trlqger devi ce for

i nefaltaresrrasiioyBY & Teptd REPdRterMEgd AMAYRLYY ppredgtermined

t h&@idiklh CAiffow SR CthleOBirOpadshfe AiWhidR s agitiatetP byndelsex of the
predetermined mninumairflow in the air passage (39)

| SINBRRYEN 4]YIEx bei ng exceeded. 7. An

i nhal ati on device (1) according to claim®6

char act p4.i A thHaletidratevibe (Ypbeeordimg toeones of thie padceding claims
devi ce for inbhal triggered_auto oy,

C niharagienged e Fhataine ' JERESS réky MRBPoTERRERY ; Blromatic
(1) according to one of clains 5 to 7 characterised in
that the trigger device conprises a pivotably nounted,
directly or indirectly spring-loaded flap (42)

arranged in the air passage (39) and the air passage

(39) in the region of the flap (42) is of a

cross-sectional area which is large in relation to the

i nhal ati on opening (6). 9. An inhalation device

(1) according to claim8 characterised in that the

flap (42) is pivotable about a pivot axis (80) and the



10. An inhal ation device (1) according to claim8 or
claim9 characterised in that the flap (42) is coupled
to a thrust rod (43) which is operatively connected to
the device for inhalation-triggered automatic novenent
of the dosing slider (15) in such a way that the
device for inhalation-triggerg% automati ¢ novenent of
the dosing slider is held in bi ased position by the

t heveniedt dfdhe dbsing ishided bap of 43) filliag iposition intstthe emptying

osi tj.on and the t d 3). rel eases the dev

P OPOHHRA B 1 AOE ERB Sl SN B0 SIOAIOVP TTifes Teadiness
doabagoﬁlagémstvuhenfot—d:@ of Iaama(;ma) spmgjes4)eaned~mum mfs at least
its re? position at Ieast %ermneda hich
5gone sudnng gyidepan; ﬁ’PﬁS?'QfW Smh ? ‘which is

cl gpénatie @drﬁ@cﬁd sethé Iaiobii’ngtsltdee (ASYph iitsgfilbeg wesition and is

of relea i At st ByRaMiness Aot B2 Fe9Sh e wHEein the
poéﬁdlﬁ@ %ﬁldéh&héhéu&blrﬁ@d‘\t( #3ytiomhi7eh o tha tdre portinn is so

d
O SoFSA e et L5 SBAT S ke, g of e
( 4Pdadisedsi positidi mtalkotdst posiivinsmands lbias dasiop sslidah{ %) at least

o R SR o 7 0 BB b B >

and the contact face of which, with the securi n%
el enent 15. Anfiohaketiobydevicd (1) agcqndmg)m icledmpdd rd agactensed in

wh i th g I

1051 g A STloBErRA RS hof MREERG i o

nosteppat stbpt blentrgi (ﬂj.)sbf dbe dnives edémantvd§3i 182D, mherein the

dey g [ v,

N hgte%bg)gé %go :%?Egﬁ?ﬁﬂl lféé Q?F&d%t@g Z?tgggltﬁ?ocﬁ'ﬂ%néleﬁ{ent (53,

seBB) IIS’]@I’I@ISEBCbm anhieternhesisteapogition when ghe teggaggment portion
| BF RD! @Bgr HeAe! P CIRERDs AP 2RE SD2tP (D95, and a
aI a gere u novenent of e o

dose“@dSﬂBdG(BS\)\Md theedlﬂ\reaplem“)t G5s3, &2 lie beldinoits rest position

7

13§’hs\rﬁl§:|hnh Ilegﬁzn o%or& Wg@t&ﬁ | tdc?vg%g( o?‘?h’ﬂ?&ﬁ‘acts with

cl dimse®ntdcstépdﬁ&) act er| sed in that the trigger device

has a piston connected to the air passage and the air

passage; g nAhhiﬁhEI%Gbﬁ”d@flcé ) Bc&drathd 86 chaim 15 characterlsed in
cross-section whi ch large in relation to._t

| nH’Bﬁtaﬁhﬁoq’P%fpfbﬁl'% (lﬁhéﬁr BF— Wh@‘epﬁmpswnsqu,sé}m By qngrajnment

t hlescfonrsoﬁl‘MV%rbﬁ theOdivaelemént @B‘@ta‘i’d 1l:llile: fdbemg slide (15),
device for inhalation-triggered aué‘%rm Qg 052

t heespstivR)ysin feh@rmw"ﬁ?d#eap%é&m Abihe fivesglementigs. 82)

i nhal ation-triggered automati ¢ novenent of the dosing

slider i3 el dnhélatiohi dawide pOB) taceordinyg ttoe daimusi4, r 88 or 16

when the piston is jin .rest position and the thrust

Fothrretierbed Pre detecIRure THn AR BRE PP igBRGy of te' dosing

autIE! backIveMEnd fillfng POsition] e stetder debiea inbleding a return
piston is deflected out of its rest position by at

I eﬁ%‘i‘"% g?)edet erm ned anount by a predeterm ned

mnimumairflowin the air passage, which is initiated

by a usts. ah mhalatmhadiatlceml)jevcwmg to claim 17 chapacterised in

or Bt drisotensd e, H R ECRHidsthd % 3R rBlurh diring (39), and the

i nlal@d;ag |gmidet rthg gatkainmen o partion (560 lﬂ)\m‘rtbntcam pefion is also so

S90S 0 SEEE 01098 e o

can be noved into a readi ness position against the
force of a biasing spring (54) and which has at | east
one sliding guide, an entrainnent portion (79) or a
cam portion which is operatively connected to the
dosing slider (15) inits filling position and is

rel easably arrested in its readi ness position by a
trigger device, wherein the sliding guide, the

entrai nment portion (79) or the camportion is so



61 slider (15) can return into the filling position
due to the force of the return spring (59). 19.
An i nhal ation device (1) according to claim17
characterised in that the drive element (53, 82) in
its rest position is out of engagenent with the dosing
slider (15). 20. An inkglation device (1)
according to one of clainms 14 to 18 characterised in
t hsliderh(d 5)rcdaneretiraniet the fiflingneasition dukitodhel fpreeofitiecreturn
sl%gLﬁg ide carrier (53). 21. An inhal ation

‘¢ %%5according to claim 14 further characterised
by a return device for automatically noving the dosin
sl i der 12.5Anbabalatinndeviee (1) preaydingstq iclain Wh«haracterised in

r d fdr

bt fE efsht'(5ATRR) M 18 SR peSIddH (o8t oF Rngagement
t owshghefdosing stidet{16p 21 characterised in that the
sliding guide or the camportion is of a rectilinear

confi gus@t hﬁnrnhalatlon d&%ceﬂﬁi'ﬂ&l’&hb% Gﬁ&'&fecl('aﬂr%s 14 to 18
according to one lains 14 to 21 characterised

thd%a"?ﬁ@@?ﬂdr‘nﬂ‘aéuti"@edﬁvet‘H%”‘@BFn'i)cfmeéﬂ % aofingarly movable
CUg ity gaRfe cHiiak (9%1) in particular of an
ved ¢

eccentTtically cur onfiguration or of a helical
configuration. hal at i ﬁn devi c

AN (1
accor di # tAD oifh@ation aé%cﬂﬂﬁ) G EARGaPer ?i'gbl) if further
t héﬁarbb@riééﬁ\biy @'r@ttﬁﬁtddv&ef for RAomptiaalty moing tketosing slider

ot abl e _ab | | St ot
| s 2bh g Tty Fie g Rosliol PSS HRS Jetiina ARes nflgdes 2
24f.,ﬁ—hﬂ3’rama&fg g@ideiportibvt the biasing spring (54)
and/or the return spring (59) is a spring selected

froma oyp o rings. .. St 1 . I L
spi ral 18 #ﬁg',nng#QPsﬁgﬁ'eggkrﬁi) nggt%crag%'ﬂél ast% Iﬂéa?fselairﬂg '14to 21
deétmraaﬂelrsed hiatbat telyliding guidmopties sath portiost ﬁr@fgie rectilinear
%"ﬁ" o wherein preferably the biasing spring (54) has
QurAdAT characteristic. 62 26. An
| nhaI ation device (1) according to one of clains 14 t
25 char2dt Anj inbalatipnadevicar(l) karsording) tonpnpehofi slaims 14 to 21

ODB{eﬁ"éht}é‘?ilst Ciﬂnﬂ\%?ttﬁgl §Iﬂ|f§lé:gu¢cfé %F tﬁleeé'g?ﬂt cﬁ‘ﬂgn"@'&ha curved

an op eratin rein rlve el enent can
beccmﬁgwatilm oinj p@,rttcytmu ofears eﬁ@%ﬂtt"lcélﬂv syavedsconfiguration or of a

of ring (54) by a user with the rotary
kn%%lw(%& ?ﬁﬁd&gtnéﬁ 27. An inhal ation device (1)

according to one of clains 14 to éc??characte sed b

an act vt AQ Bhelasien( geyice Jd» AGPETIPI cton RBE g clabng h]e4 to 18

drtWaﬁa@tle?ﬁEBtm tHae Rk Ndhine efinhaitt B fUrRidd e@ra RiiveDrottter (82)
nto its readi ness glosntlon agai nst the force of the

b| BiypkRyle gbPHk2 (fissh PPt AXiBhe act uating button (63) by
a user.
25. An inhalation device (1) according to one of claims 14 to 24

characterised in that the biasing spring (54) and/or the return spring (59)
is a spring selected from a group of springs consisting of a coil spring, a
spiral spring, a torsion spring, an elastically deformable shaped body and a
compressed air storage means, wherein preferably the biasing spring (54)

has a non-linear characteristic.



28. An inhal ation device (1) according to one of
clains 4 to 25 further characterised by a closure cap
(4) for the nouthpiece, wherein the closure cap (4) is
non-| osably connected to the inhalation device and is
nmovable froma closure position in which the closure
cap (4) covers the nouthpiece é to an operative
position in which the nouthpie is accessible to a

patient 26. An inhalafon H@vlcéhed)ahtmdMQvtd:eméla;f claims 14 to 25

accor di cl aim 28 ri,s

o\ e8ametehinsd By Soibtane kaph 3BhG Wilihis afratkeiv Sonnasted to the

Onen0é aRhfertnbhai WHRIR haer hnoaperaﬂdgthsn@lbpsmmerenaahe drive
i S novabl e out fth ur e t on a

|OI ﬂﬁ”&%ﬂtecqrh 8 'Pﬂlée \;ga Bgﬁ OWPeg(aén% t[h%eforce of the

cl erigiy §iind d94)y tahses With the @wa@a(mw (61t (53) has
a sliding guide (93) conplenentary to the ent rai nment

portlon r pRorti (9 u Vel

sl'i di ng2 "}’f‘a??%f%} d@%f (R ﬁgmgg'}p@ ebﬂg{?éms }4 to 25

of chmcnérmedr bycarp dctiyating bottanh€63) oparatlvmsmonoﬂcted to the
inta t h at [ t] t e

i8R Wiy 55 RO HePE bV BSRR o Wiereadiness

r epdsitioasageisstt thoa.force of the3WiasiAg spriteg) 45#brwithetheeactuating

(1 ccor.di to_claim?29 characterised in that the
hﬂﬁ%@ﬁsyﬁg &¥ri ng guide has a track (95) for the

entra| nment portion or portions so that the closure

cap (4) 28s Aal inhalatiembideviae (hE aceerdingede poesiafi gairgs 4 to 25
ﬁ"i\né I’??F&té}ggd o Cecfb%z%tcgﬁ (Ql)g ot tke PrQﬁJtﬁbi@Ee,owﬁgreln the

1 ONn accor [aim3
chaloameelcase(d)u is nonrrosably cpaBRCtRd t@u finhalatior device and is

S| fHVASIHWod® £ idsLiRE ﬁ@@on' fh t's,‘h%‘c‘?\dtl'ha‘1 clotséré Qapi (WSéovers the

position b entral nne ortions of cl osure ca

(4)noutt19|p@qmtmaryogerafcnr@ nqs;tgweun wavhctée\mwm!ﬂse is accessible
cl (4) isin its closure position.

&?m nﬁgl ation device (1) accordi ng to one of
cI ains 29 to 31 characterised in t

conpl eméfit gpy|n§p|aaqo|qu%\ap%|é1) @CFW’&F '?‘-‘hé%l c%nfrh Zpegﬁé’gi:tensed in

t Otﬁétetlﬁué:lGﬁxr%t cad é&)’lﬂl' €hé sﬂﬁur@ebu\ﬁértalﬁeﬁ05|3)45as one or more
33. An inhal ation devjce ég accor

ol IR GPBORR AL FEsi 1PR VeI ol of the closure

BBSIBBR M Yo Pivothblg Bitd (i'ﬁeed;iéi’ﬁdee mrtroe(;twhemalthg closure
34 An i nhal ati onwﬂew ceg&% agcor

ch&PRcdr i¥edhenshiding BHide | FEre &Igg Pﬁ‘f ﬁa§|"$f‘gl gige (93)
ONgoMipldradMtary to RAELerRaiARéNt PR riibe D IEdrtians ((9-')) irs such a way

novabl e out of the closure sjtion on

subtatfs "F'Fgr guide Fargier) &53% nlso"bﬂ)(aslﬁ anﬁlﬁg é?cévement of the
POgiokLAN capd(4)s ot Vet ahé ecloslIreoboinhenl int@rtmedopemtive position
p03|t| on jnto the operative EQSI

h
P RRGPIEET She dekrecer TR birsinh 201aR (ROSHIP 1 drek Ppsiign into ts

opesadihesdl posipsHiect ed to the sliding guide carrier
(53) so that the eccentric disc (70) is rotated by the

The reotd PROAN=IpSbsraRtic? (4} AeSidhit6 4 d) cAfigbterised in

i ntisatctneacompletiettanhsliding djuide bas cetreck (P8) fqrstb)e entrainment

novahle fromits rest LLi t rea e

o PTH N by Pertieange LR tob FRelrd) a0, @) EOHl bvabls, in the
t heeadiness positien bf the sliding ghide (R3)rintedthet @owsu nqsmprby
way of the eccentric disc (70) against the force of
the biasing spring (54). 35. An inhal ation
device (lI) according to claim?29 characterised in that
the closure cap (4) has a pressure |ever and the
closure cap (4) is pivotable out of the closure
position into the operative position, wherein the
pressure | ever of the closure cap (4) is pivotable
about an axis in such a way that the sliding guide
carrier is novable fromits rest position into its
readi ness position by the novenent of the closure cap



37. An inhal ation device (1) according to claim 36
characterised in that the drive rocker (82) and the

transm ssion rocker (85) are in nutual engagenent in

such a way that their rotation takes place in opposite

rel ati onshi p about the first and second pi vot axes

(83, 84). 38. An inhalation device (1)
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the dosing slider passage (16). 53. An

i nhal ati on device (1) according to one of the
precedi ng clains characterised in that the inhalation
device further has a display (12) for signalling

i nhal ati on readi ness and/ or successful delivery of the
medi canment . 54. An inhal ati on device (1)
according to one of clains 4 to 53 further
characteri sed by a breaki ng-down device (40) for

br eaki ng down aggl onerates and the |ike in the drug
powder in flow comunication with the nouthpiece (5),



68 cartridge hol der device (100) and a lid (101),

wherein the lid (101) has a shape capabl e of receiving

the drug powder content of the storage chamber (13) in

an upsi de-down position of the inhalation device (1).

56. An inhal ation device (1) according to claim55

characterised in that the lidg.101) is sealingly fixed

onto the cartridge hol der (108 by snap connectors

t( 1é)ri\‘|)'ai_nme5né portiErg (64N upbhahavémentdef/ theeclpdyreacap (4l ogt of the
o cl aim or 56 chargcterised.in that the cartridge
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(13) each covered by a lid (101), wherein the

cartri dik Aolidbaladieni deviéd ) ansopdingds ane wifncldioss #§ to 39

! fngg ar(alss)a'ppended to claim 10 characterised in that the transmission
rocker (85) has two rocker elements which are arranged on both
longitudinal sides of the inhalation device pivotably about the second pivot
axis (84) and are connected together with at least one yoke (88), wherein
the thrust rod (43) holds the transmission rocker (85) in the biased position
of the drive rocker (82) by engagement with the yoke (88) when the flap
(42) is in its rest position and the thrust rod (43) enables the travel
movement of the yoke (88) when the flap (42) is deflected out of its rest
position at least by a predetermined amount so that the transmission
rocker (85) and the drive rocker (82) are movable by the biasing spring

(54) out of their readiness position into their rest position.

41. An inhalation device (1) according to one of the preceding claims
characterised in that there is further provided a cdunting device (11) for
detecting the number of delivered drug doées, wherein the counting device
individually detects each dosing operation and is connected to a locking
device (71, 81) which blocks the closure cap (4) upon the attainment of a
predetermined number of delivered doses so that the closure cap (4) is no

longer movable into the closure position.

42. An inhalation device (1) according to claim 41 insofar as
appended to claim 15, characterised in that the counting device (11) is
connected to the engagement portion (90) of the trigger device (43) and
that the stepped stop element (91) of the drive element (53, 82) has an
opening or recess (92), and the drive element (53, 82) is urged by the
biasing spring (54) to a blocking position, when the engagement portion
(90) engages with the opening or recess (92).

43. An inhalation device (1) according to claim 42 characterised in
that the drive element (53, 82) in its blocking position engages blockingly
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into the path of the closure cap (4) so that the closure cap (4) can no
longer be moved into the closure position.

44. An inhalation device (1) according to any of claims 41 to 43
characterised in that the counting device (11) includes a dose-accurate

display (10).

45. An inhalation device (1) according to one of claims 41 to 44
characterised in that the locking device has a spring-toaded locking element
(71) which engages into a groove which is opened at a predetermined
number of doses and in that case blockingly engages into a sliding guide of
the mechanism of the closure cap (4) so that the closure cap (4) can no

longer be moved into the closure position.

46. An inhalation device (1) according to claim 45 characterised in
that the locking element of the locking device is coupled to a signal plate
(76) which is displayed upon blocking engagement of the locking device.

47. An inhalation device (1) according to one of claim 41 or 44
insofar as appended to claim 41 characterised in that the locking device has
a spring-loaded blocking rod (81) which is movable from a rest position into
a blocking position upon the attainment of a predetermined number of
delivered doses and in its blocking position engages blockingly into the path
of the closure cap (4) so that the closure cap (4) can no longer be moved

into the closure position.

48. An inhalation device (1) according to one of the preceding claims
characterised in that the at least one storage chamber (13) has at least one
outlet opening (14) through which the powder drug can issue under the
influence of the force of gravity, and a filling opening (19) which is disposed
substantially in opposite relationship to the outlet opening (14), wherein
the filling opening is sealingly closed.

49. An inhalation device (1) according to claim 48 characterised in
that the filling opening (19) is closed with an aluminium blister film (20)
and sealed with a LDPE layer (21).



67

50. An inhalation device (1) according to one of the preceding claims
characterised in that the dosing slider passage (16) has at its one end
towards the environment an opening (30) through which a part of the
dosing slider (15) can pass and a contact surface (31) for a seal (32) is
provided around the opening (30), wherein the dosing slider (15) has a
sealing surface (33) which is provided in a plane approximately in
transverse relationship with its direction of movement out of the filling

position into the emptying position.

51. An inhalation device (1) according to claim 50 characterised in
that an elastic seal (32) is provided on the dosing slider (15) and/or the
contact surface, wherein the elastic seal (32) is formed by injection on the
dosing slider passage (16) and/or the dosing slider (15).

52. An inhalation device (1) according to claim 51 characterised in
that the sealing integrity can be formed by a sealing rib (25) on the dosing
slider passage (16) and/or the dosing slider (15), which is sealingly
deformable by a biasing force which holds the dosing slider (15) in the
dosing slider passage (16).

53. An inhalation device (1) according to one of the preceding claims
characterised in that the inhalation device further has a display (12) for
signalling inhalation readiness and/or successful delivery of the

medicament.

54. An inhalation device (1) according to one of claims 4 to 53
further characterised by a breaking-down device (40) for breaking down
agglomerates and the like in the drug powder in flow communication with
the mouthpiece (5), wherein the mouthpiece (5) and the breaking-down
device (40) are removable for cleaning by the user and the mouthpiece (5)
and the breaking-down device (40) are so adapted that they can only be
removed or fitted together or are of a one-piece nature.

55. An inhalation device (1) according to one of the preceding claims
characterised in that the at least one storage chamber (13) is provided by a
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cartridge holder device (100) and a lid (101), wherein the lid (101) has a
shape capable of receiving the drug powder content of the storage chamber
(13) in an upside-down position of the inhalation device (1).

56. An inhalation device (1) according to claim 55 characterised in
that the lid (101) is sealingly fixed onto the cartridge holder (100) by snap
connectors (102).

57. An inhalation device (1) according to claim 55 or 56
characterised in that the cartridge holder device (100) comprises two
storage chambers (13) each covered by a lid (101), wherein the cartridge
holder device (100) comprises a twin dosing slider (15).



