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Inhal er The invention relates to an inhaler for

adm nistration of a pulverulent nedicanent in the
form of an inhal able 5 substance, substance
formul ati on or substance m xture from a blister
cavity which is to be opened by piercing elenments and
is mounted in a | ower housing part of a housing which
i s conposed of an upper housing part, which is in the
form of a nouthpiece and has_an inhal ati on channe

and a lower 10 housing par ZPh@lieth has an air inl et
opening. EP 0 911 047 Al discloses an inhaler for the
i nhal ati on of pulverul ent nedi canents from capsul es,
Vit hi hvémat bon  cohptesesoaahomshapart fhavadpinwstration of a

dows d | at 15 th I
rost16s e pbafimeRt ot RS, SRR Pnarall R ERAfber

| Sub S hes, CQ@B§€£ﬁgetﬁoEﬁ§19£§bﬁ,o@tsubﬁtﬁhcbhﬁﬁﬁtu&e from
provi ded a head which is equip ground

@é@lle‘st%mdﬁi%lmvubi@hagal net ga gsﬁnﬁg‘ bx pagrEingysd ements
H%ggquﬁgéggt% dfﬁnggfﬁﬁepa uginéhSPo %geFoh@ﬂglﬂnghlch

i's” connec I Aged nmann
tis déheppsad eofingnt appae hbﬂeingaphrtThwhlbhhabeﬁnhahe form
a conplex construction and i s intended [tiple

[R%. 3 HIoWrREqa2pd. Rapt ABr 1BBELAEREE SHANRRAreFNfoR lower

tﬁ@u@?n?dﬂéﬂt StERiER™EE ARALEAMBALEL! BBEhANg.
strip-shaped blister pack, a blister cavity being

enptied by neans of a pressing aid. The inhaler

S ' rises an elon hQusi . .
Rt TG4 AP RLECEORRE RousiRaTsn cotubfien igpglation of
RbDé&bh Ve O NNEEL €8méAt SNEraNOtAREUbY sVWayhetha ihhager
A 30 recess as a bearing for receiving the blister

SEQMRE } 22 f@r heWer nPdRE BRVERE hBAsMAGIpYst §ndTReplate in
NPWELNG: RaPe 2ar JOULPRL 2ECn8ARRE AR 8WrShfgeNdpetiings. An
the narrow side -

inhalation chamber is further connected to the plate, at
which there is provided a head which is equipped with two
ground needles and is movable against a spring. A mouth
tube is connected to an upper part of the inhaler, and a
lid is connected in a hinged manner to the lower part, to

the plate and to the upper part. This inhaler has a complex

construction and 1s intended for multiple use.

EP 0 835 148 Bl further describes an inhaler for the
administration of medicaments from a strip-shaped blister
pack, a blister cavity being emptied by means of a pressing
aid. The inhaler substantially comprises an elongate
housing consisting of at least two housing parts which are
pivotably connected to one another by way of a hinge. A
recess as a bearing for receiving the blister strip is
formed in one of the housing parts. The housing has a

mouthpiece on one narrow side and, on the narrow side
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opposite the nouthpiece, it has an air inlet opening
which is connected to the nouthpiece by way of an air
channel. The air channel is designed to receive the
medi canment from the blister cavity, the nedi canent
being rel eased by a 5 pressing-out plunger associated
Wi th the housing, the preSS|n& out plunger, when
pressed by the user of the inhaler, causing the cover
filmof the blister cavity to be torn open, whereupon
t he nmedi canent either remains in the cavity of the
bl i r I ' poyde hapn Is .
TR E O TERE byt RbReRe PPt Chal BTG 1A RE SRt which
omsngommectsdcbosthecmonnhpkecerﬂgrwag bmhaheaﬁhechannel.
Eﬁm%canent effe tlvelé the patient  nust_brin

HptEcendfnehel f nAGPLENEHL 5OCBREGEVEWPR TF 1Fﬁ‘8‘ent from
Of 17 wmfgﬁér(&ap§t¥nvyﬁélﬁaa&&améntTBbingsrEQeBQeHOera
a problemin that e oral mucosa in all "people
cerRa$ Fpgrovhrphbhyer apgecaiabed withi ther bausbagreths

C i's y t n

R PhTTEroft TREOASEE: FHRen B5E8eHEY pRTshE, UBEECRE, cne
chiti &he NAat eslushed tihedco28rPailentE, thadbadetedi pghity to be
the users of inhalers, are encouraged to clean the

ﬁﬁ%?%p?%%%raW?%¥e%E?ﬂgtFﬁem?ﬁﬁ§P@?n BhENERerEMiRSNg" the

dy f'éh&aﬁii§gefuér“t&h1¥a£h€B|S pBQBékSEﬁBﬁﬁel of the
depen Ing on the patient's personal approach, his/he

agerammamMleéva$tynbalhrsihenntEhdegsfOWbmeévep;eZBse

t£$i5n5|de g; tge Foust g of the inhaler also has to
?é%%eh i A % tPeut8P in order to renove

nedlcanent resi dues, because such residues can | ead
to regul atory. problens i f they becone detached at
i 17 tAeF Toatbrbale Bhe m%?écﬂm§ﬁﬁa?ﬁé@cﬁﬂﬁﬁlﬁhethe patient

Qﬁﬁg@Jbgfﬁf tﬁ@_mc&thplece of the inhaler into contact with
the oral mucosa (lips, mouth/pharynx). This is found to be
a problem in that the oral mucosa in all people contain a
variably large number of different bacteria and other
microorganisms, which may be pathogens. Accordingly, the
mouthpiece of the inhaler becomes contaminated when used.
Patients, and accordingly the users of inhalers, are
encouraged to clean the mouthpiece after using the inhaler,
but the cleaning operation is carried out with wvariable
consistency depending on the patient's personal approach,
his/her age and the severity of his/her illness. Moreover,
the inside of the housing of the inhaler alsc has to be
cleaned, in particular in order to remove medicament
residues, because such residues can lead to regulatory
problems if they become detached at irregular intervals and

are discharged with the actual dose.
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DE 693 19 100 T2 discl oses a disposabl e i nhal er which
is to be activated by breathing and which conprises a
tubul ar housing having two parts formng an air duct
which is open at both ends, one end formng an air
inlet and the other 5 end form_ng an air outlet. The
housi ng has a conpart nent f6r33fbring a
pharmaceuti cal powder for inhalation and is provided
with a narrow portion adjacent to the conpartnment in
order to achieve a turbulent air flow at the narrow

t | tLo L C et Lift .
ook o7 B0 HOO S APPraRY et s beGe B tpbdser Mien is co

e endht i ddeed CloyparéaeEningsahd ¥héchoeomptisds a tubular
i.ndentation adjacent to the air inlet and
%eﬁ%&lﬁﬁtﬁw?hﬁaéﬁﬁ|EﬁFméﬂg By aay dgetgwhich is open

d¥ Witk NOhEs | Nond SeR@SLormifigl 80CRE L i RCRNEnbNehe other
throug e are covered 1n an alr-tight manner wth
J&h@e@¢rm@pqlamna1r @ethgtpo@bebheusongehaseathempatnment

m the . out si ect, of .the,i onto
0 i s e BrECe ] RS SheqaPREREioh SRa s
ke i ey w6 ha | 152 £86Y ﬂf)@ftﬂon 29dpaténnt tbothandbfpartment
whi | e having a sinple and i nexpensive _construction.

At SR % apievgent FopbutpRt odiscflpy a‘éhtbveaarﬁow
h&l@fu&'{‘ g@k%ié@foﬁha@ ewh?{:}ﬁtgﬁeu 8&& gé' PYrPBA! out of
as

2 unit or dlsper i ng e puI erur en
nedtk caoverd r whercth asdomnmedtnﬂthothheaprestregm The

el enents, the, up hou n ei,n Iac abl e
TRt (1o oV heve e paP ¢ Lrie bR hebn; SagpgRnt to
tiee i StBH1 SQVARY - cBndREch P! RLthStREVaRbAEROUSikNby way
that it can be produced inexpensively for single use

usf iy theongh-hekeeinoita banei vildeaingantataad and the
(¥Hggd5ﬁ§héigyaf@nggygpéé inaénagfr—tlght manner with a

sealing film, it being possible to remove the film from the

outside.

It is an object of the invention to provide an inhaler of
the type mentioned at the beginning which is easy for a
patient to handle while having a simple and inexpensive

construction.

According te the invention, the object is achieved in that
the inhalation channel of the upper housing part has a unit
for dispersing the pulverulent medicament which is
connected to the piercing elements, the upper housing part
being displaceable relative to the lower housing part in

order to open the blister cavity.

The inhaler is advantageous in that it can be produced

inexpensively for single use using a small number of
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absol utely necessary. The unit for dispersion is
either produced in one piece with the upper housing
part by the injection-noulding process or is
connected fixedly and 5 permanently to the inhal ation
channel by wel di ng, adhesive bonding, pressing or

ot her known j oi ni ng techniquééﬂ The wunit for

di spersion ensures that the particles of the

medi canment are distributed finely and in an inhal abl e
nanner in the air aspirated by the user. Oning to its
es: S I N -use inhaler..its handlln
ST R pfeth o H3far TR eahray PoMREReREE thar, ave

adlsk SPt SByeéce s €81 flUeBhe i Gnpar Ebeulabpefstiba is either
i nhal ati on, channel and/or in the unit for dispersion,
CeGphR roRP P HRFE VEE YhoFhe nePPREJPEHAERE. PRKE by the

%c@f&?lrﬁ‘&lp Jé ﬁf‘gﬁggg%g' 5]?' ¥oﬁhé8téé Egﬁedly and

pi'ece, can ormof a sinp
vpeimamenemYet@ohba1:nugkaghoandhahnké bhewbéﬂ&HQ, adhesive
can | astics

el s s iie of SEREe kdnh, TRunsha Eeehniuuel ®the

tLhewDﬂhaScnwp@@éy@@n@ﬁQﬁ@és Obh@t OEHEt parp@kYaddyét she
nodi fied natural materials or 20 rubbers or m xtures

gred ireayeenst ;are cdivkr Bpvbed. fimplycandr inppef épbadabile
%é’x?rﬂef %&%H@'fﬂnﬁ'ﬂ}%ﬁ’ ?g}% ‘19 g?' YBRing to its

yrene pol yners
tdﬁﬂxgmﬂastacsxmﬁyesmse31ahdlpnlyﬂt;lhehﬂéisgois simplified
xt ur es of é@ese | astics, materi al s

t PT asT9es? 25° ‘l‘%Jr‘P%‘\I &S a?%tpﬁ?%?ﬁ?%n@na fedicanent

Rl yMiiyd, C 054 £ie; cRDAY OXY - t HBT hyhgngtiBAl ¥A&Rh&L, and/or in
acrylonltrlIe/butadlene/styrene (ABS),

dz:heylwit rf‘?lé/%lwféh%lfa@r yq:ar@n@‘StempeAsAyhe dellvery of the
LIRSS, DO SGEPOPH o BLOSHEY BRE, psprgnony sl
[Kﬂ@dmﬂmﬂb@fﬁmeﬁtbﬁm)beSwmhtB@ ﬁbﬁﬁtoﬁSanﬁtﬁplalSubanw1thout
N rgonic desfan Ind; 1IRE AC°LOJEE hOusEhi®Blrt, can
be made of a plastics material. The plastics materials are
preferably polymers, thermoplastic polycondensation
products, polyadducts, modified natural materials or
rubbers or mixtures of these plastics materials. Particular
preference is given to polyolefins, vinyl chloride
polymers, styrene polymers, polyacetals, polyamides,
thermoplastic polyesters and polyaryl ethers or mixtures of
these plastics materials. Examples of these plastics
materials are polyethylene, polyvinyl chloride, polyoxy-
methylene, polyacetal, acrylonitrile/butadiene/styrene
{ABS), acrylonitrile/styrene/acrylic ester (ASA),
polyamides, polycarbonate, poly(ethylene terephthalate),
poly(butylene terephthalate) or poly(phenylene ether). Such

plastics materials can be obtained, for example, from

Ensinger in Germany, Nufringen.



- 5 Inhalers are known under the trade nanes
Handi Hal er (r), Spinhaler , Rotahaler(r),
Aerolizer(r), Flowcaps(r), Turbospin(r), ARDPI(r),
Obital(r), Drecthaler(r) and/or are described in 5
DE 33 45 722, EP 0 591 136, DE 43 18 455, WD 91/ 02558,
FR-A-2 146 202, US-A-4 069 8I9§ EP 666085, EP 869079,
US 3,991, 761, WD 99/45987, WD 20051672, Bell, J.
Pharm Sci. 60, 1559 (1971); Cox, Brit. Md. J. 2,
634 (1969). There are known as powder inhalers
single- or nulti-dose 10 powder inhalers, in
particul ar Spinhaler , Rotahaler(r), Aerolizer(r),

| Tt BE £5 , 2 FBNRASRh ehkder %ékhelaaé(h)ameg ﬁ%ﬁ&&h)aaer ,

Accuhaler(r) Aerohal er(r), Eclipse(r), Turbohaler

Tap el @ ®, R&b@ﬁ@ﬁéf@(raerabyﬁér%p rloﬁlapﬁﬂalemfmdspln ,
PuIV|naJ£r) Novol j zer, SkyeHal , Xcelovair(r),

IR BT, , Onbutaklx)ﬁlmﬂm;hﬁdew randdﬁrTarst@a$erlbﬂd in

JB T e P2 PR BT TR ng B Tan T hban: 0302858,

tIRHE- DWW Or 20D, mnhi-maosgnswp Ebeeeeuagun_ﬁs 869079,
nment i oned herelnbelom1 Wis a 8harnaco|o ically

4R i 2P hgt i MR %9164588§eli§@t38 P67 2, eRakpl ey -f PHAEM.
f
tde; gr@{]yp £o8§1 31509, Of cHet aﬁ]:i’g“ %BE4 B pPEa, {1969

ant1chol’ nergics, corticosfero
L Tiere amtag]cmmsm sas BbRienhibhbdess dopgienecagmnilstisdose
H - anti hi stam nes, PAF antagoni sts and &3 Ki nase ®

|Rfm<ﬂﬁlf okrh alz%rfﬁ)oublllepéﬁt%@il aB §BhﬁhﬁéﬁFonsR@’FaWéaﬁ ’

r begc ed a@d S n the deyvi cc@prd
A e%‘?thel?%e'nt LAt 4R ‘glné ALeT W iSRG us®,
%ﬁﬁg&% - VV t t|
g%c I'ned W }AﬁAgan ]I_,@;:’h EF(‘EP{ %‘%‘:‘ S%L%:r}%) %i;%%?m rbuhaler?,
@%?@héﬁéﬁﬁl(Novéiiﬁérqg)GIﬁﬁﬁﬁéfﬁrqy é&i%ﬁﬁﬁﬁqﬁﬂNﬁéﬁlizerg,

SkyeHaler®, Xcelovair®, Pulvina®, Taifun®, MAG—haler®,

Twisthaler® and Jethaler®.

The compounds mentioned hereinbelow can be used in the
device according to the invention on their own or in
combination. In the compounds mentioned hereinbelow, W is a
pharmacologically active ingredient and is selected (for
example) from the group consisting of betamimetics,
anticholinergics, corticosteroids, PDE4 inhibitors, LTD4
antagonists, EGFR inhibitors, dopamine agonists, Hl-
antihistamines, PAF antagonists and PI3 kinase inhibitors.
Double or triple combinations of W can further be combined
and used in the device according to the invention.
Combinations of W mentioned by way of example would be:
- W represents a betamimetic combined with an
anticholinergic, corticosteroid, PDE4 inhibitor, EGFR

inhibitor or LTD4 antagonist,



10

- Wrepresents an anticholinergic conbined with a
betam netic, corticosteroid, PDE4 inhibitor, EGR

i nhibitor or LTD4 antagonist, - Wrepresents a
corticosteroid conmbined wwth a PDE4 5 inhibitor, EGR
i nhi bitor or LTD4 antagonist, -_Wrepresents a PDE4

i nhi bitor conbined with an EGFF® Tnhibitor or LTD4

ant agoni st, - Wrepresents an EG-R i nhi bitor conbi ned
with an LTD4 antagonist. 10 As betami netics there are
preferably used conpounds selected fromthe group

corg!Phe0paghy 8L B SPhong 1ULRLTL by SRRYL 550

f enoéesmime € Dt noterokcodbeboxapr enpgli nahibbgber, OEGFR
i soet harjne, isoprenaline, |evosalbutanol, nabuterol,

mel LR P HECT nRF abf B cRBRBBONIBE i prenal i ne,

PLIpUESE PLseRF OCRL 860 1 cbSPEPHEHOLombE hBH §5eh a PDE4
ritodrine, salnefanmol, salneterol, soterenol

sul phvhveretr, T@FRuinhibétori arabTtd, anbkgbutistel , 20

[ - 1035 U 81 .KUL-1248. - .
I RToTh 0% EOE LAt O P ST S CRORI BRT e R 2BnBRGF
) - Biinb b nobr hERYY oxtafuh vkt ; benzyl - sul fonam de -
5-[2- (5, 6-di et hyl -i ndan- 2-yl am no) - 1- hydr oxy-et hyl ] - 8-
hydvo§§p¥$§agtﬁoppnEQEBnén£5b;tor combined with an LTD4

4- s¥s4 2-{[ 2-{[ 3- (2- phenyl et hoxy) propyl ] sul f onyl
}-h%?%y I3%1.Sn’1£no}ethy|]-2(3H)-benzothiazo|one ]
1- (2-fl uoro-4-hydroxyphenyl)-2-[4-(1-benzi m dazolyl)-2

B AR R A SD TS aRERop FAERFAPANy AEHY FPTBOLRSE:

30 berzédi 830! Yhe - droBbhibndibutMhasknal ptigareh ,

arformotercl, bambuterol, bitoltercol, broxaterol,

carbuterol, clenbuterol, fenoterol, formoterol,

hexoprenaline, ibuterol, iscetharine, isoprenaline,

levosalbutamol, mabuterol, meluadrine, metaproterenol,

orciprenaline, pirbuterol, procaterol, reproterol,

rimiterol, ritodrine, salmefamol, salmeterol, soterenol,

sulphonterol, terbutaline, tiaramide, tolubuterocl,

zinterol, CHF-1035, HOKU-81, KUL-1248 and

- 3-(4-{6-{2~hydroxy-2- (4-hydroxy-3-hydroxymethyl-phenyl) -
ethylamino] -hexyloxy}-butyl)-benzyl-sulfonamide

- 5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl]}-8-
hydroxy-1H-quinolin-Z2-one

- 4-hydroxy-7-[{2-{[2~{ [3-(2-phenylethoxy)propyl]lsulfonyl}-
ethyl]-amino}ethyl] -2 (3H)-benzothiazolone

- 1-(2-fluoro-4-hydroxyphenyl)-2-[4-(l-benzimidazolyl)-2-
methyl-2-butylamino]ethanol

- 1-[3-{4-methoxybenzyl-amino)~4-hydroxyphenyl]-2-{4-(1-
benzimidazolyl)~2-methyl-2-butylaminc]ethanol
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- 7 -
1-[ 2H 5- hydr oxy- 3- ox0-4H 1, 4- benzoxazi n- 8-yl ] - 2-[ 3- (4-
N

N- di et hyl am nophenyl ) - 2- et hyl - 2- pr opyl am no] et hano

1-[2FL5-hydroxy-3-oxo-4FL1,43bé%ibxazin-8-y|}-2-(3-(4-
nmet hoxyphenyl ) - 2- met hyl - 2- pr opyl am no] et hanol 5 -

1-[ 2H 5- hydr oxy- 3- oxo- 4H 1, 4- benzoxazi n- 8-yl ] -2-[ 3- (4-
n- butyl oxyphenyl) - 2- et hyl - 2- propyl am nol et hanol -

(151[ 1 SR PP A T PENAOXBZL R Byl d - g1 { 42 L B3
nethbXVﬂhmmwmylEmlnbphéﬁykm -B-nd §h Y 1t dydp P dmit yd }ethanol
i G B Rty cire Gk ARy TS gH 12203~ (4-

ben%@*@@ i)y Pnethyl -2-propylamino] ethanol
1-(4- amnﬁ?%lcmcno 5- tn% uoﬁzm§¥1 heﬁl) 2-tert-

butﬂkdﬁﬂﬂﬁrhmﬂnﬂﬂﬁ 3-oxo-4H-1,4~- benzoxa21n ~8-yl]l-2- [3 {(4-n-

dlﬁé&ﬁ&ﬁ%%i (agﬁé%ﬁéaééiQﬁﬁﬁég%%ihEigéﬁ%ﬁ one
" g }}Pwdg?g—f@c{rbﬂwm%-%ﬂa (A-drersngz aced 4 €l pedd{4-[3- (4-

1-di ¥ vanirol2-dhaiazal v 12 Methyl-2-butyl-

0XazZAn31™hanol
6- hydr oxy-8-{1- hydroxy 2-[ 2- (4- phenoxyacetic acid)

17 1 5-Aydroxy-8- (1 hydroxy-Z2-isopropylaminobutyl)-2H-1, 4-

din%t%%BE%Eq Qﬁ% etoI} 4H benzo[ 1, 4] oxazi n- 3- one

8-{ 2-{ (- brdineBt3nHr o2, 54 th-it et dnd fiepH o el hyd -age e ~
1 hF&Fd%@méPWQFFhGUHVdroxy 4H—benzo[1 4] oxazi n- 3- one

di mat?gl et yI ani rﬁq;%% 1124 %4(4%%{%)}’332{2@/[9%)10%61—

25 dlmethyl ethylam1no]—ethyl} 4H -benzo[1l, 4]oxa21n 3-one

G s S 2oL (L S B ) o L s ey

- 8ebZelrd- (14-1eHMe~cMﬁ@tl Jarrhfij]rr%thwheidwlb?énmﬂr day-

hydr oxy- et hyl } - 6- hydr oxy- 4H benzo[ 1, 4] oxazi n- 3-one -

8- { 2XPZinA3sCREXY- phenyl ) - 1, 1- di met hyl - et hyl ani no] - 1-

- 6-hydroxy-8-{1l-hydroxy~2-[2-{4-phenoxyacetic acid) 1,1-
dimethyl-ethylamino] -ethyl}-4H-benzo[l,4]oxazin-3-one

- B8-{2-[1,1-dimethyl-2-(2,4, 6-trimethylphenyl)-ethylamino]~
l1-hydroxy-ethyl}-6-hydroxy-4H-benzo[l, 4]oxazin-3-one

- b6~hydroxy-8-{1-hydroxy-2-[2-(4-hydroxy-phenyl)-1,1-
dimethyl-ethylamino] ~ethyl}-4H-benzo[1l, 4] oxazin-3~one

- 6~hydroxy~-8-{1-hydroxy-2-[2~ (4-isopropyl-phenyl)-1,1-
dimethyl-ethylamino]-ethyl}-4H-benzo[1l,4]oxazin-3-one

- 8-{2-[2-(4-ethyl-phenyl)-1,1-dimethyl-ethylamino]-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[l, 4]oxazin-3-one

- 8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino]-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[1l, 4]oxazin-3-one
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30 hydroxy et hyl } - 6- hydr oxy- 4H benzo[ 1, 4] oxazi n- 3- one
8

4 (4- {2 [ 2- hydr oxy- 2- (6- hydr oxy- 3- oxo- 3, 4- di hydr o- 2H

benzo[ 1, 4] oxazi n- 8-yl ) - et hyl am no] - 2- net hyl - propyl } -

phenoxy) -butyric acid -

8-{2-[2-(83, 4-difl uoro-phenyl )- £ 1 di et hyl - et hyl am no]
5

hydr oxy- et hyl } - 6- hydr oxy- 4H benzo[ 1, 4] oxazi n- 3-one -
1- (4- et hoxy- car bonyl am no- 3- cyano- 5-f | uor ophenyl ) - 2-

t t |
(2 i oy 2 e (SR A e Y B SR
- bamizad)l-, Aend leiﬂa‘wlammyﬁlmﬂd Hmet ehyisieop D} -
N- [ PRRAGESy DY) YO - 2- { 2- [ 4- (2- hydr oxy- 2- pheny! |
gt hyl-3PN9)- e ile18idbd-BHIMYT STV Ja ey ] =0 fPdthino ] -1-
8- hOrpoRys DIy Hod ) biiiond-ang
am Qio etl?lhen lJar%t rl]'y}}l%rrglrhoc}-ft hy|r20~1g_tgflc§]19(|)1|3henyf)lq—2—

8 hwi@@t)ub'irt[y]j_ammg@th%ﬂo@ phenyl et hyl am no- hexyl am n
0) - 15 et hyl ] - 1H qui nol i n-2-one -

5 | £ PSR AL S a2 T ~ ot ey ek ey L-e thy 1 -
Phei eSS Lty VRO RhdR 1 s dhA R ¢ b

qui nol'i n-'2-

['3 84-[R6-hlyZkriopgr-Gry-12-hykidopdr-Gey-23- My D2yt dwy ~ phshngn y 1 -

et h)? g‘%lﬁlaﬂlnﬁ’é PR sthykasing gt i ey el formanide

4 ( B—h§drdxly2.56-(di-8l oe%b@qwmﬁa -
}-(1 {ﬁ?g?:o%y- gt hy:)@ld}{ﬁy roxywthyltﬁﬁenol x@ﬂét@é’ﬂﬁpﬁ v

3 (3TEB0) >

R LA 3”"‘?%’43” 5 'Q’?%%f oxfﬁ%y p*hg’ﬁﬁ amino) -

)- en:hyllamlﬂe]q-uhemmﬂm)@-}ofm opyl ) - benzyl sul f onam de -

4 (% ﬁgndé (f% jycl %Sent anes uI fon I-phew but ox lahn(?{(no]—
phenyl}-ethylamino)-1- hydroxy—ethyl] -8- hydroxy 1H~-
quinolin-2-one

- [3-(4-{6-[2-hydroxy-2- (4~hydroxy-3-hydroxymethyl-phenyl)-
ethylamino] -hexyloxy}-butyl)-5-methyl-phenyl]-urea

- 4-(2-{6~[2-(2,6-dichloro~benzyloxy)-ethoxy]-hexylamino}-
l1-hydroxy-ethyl)-2-hydroxymethyl-phenol

- 3-(4-{6~[2-hydroxy~2-(4~hydroxy-3-hydroxymethyl-phenyl) -
ethylamino] ~hexyloxy}-butyl)-benzylsulfonamide

- 3-(3-{7-{2-hydroxy-2- (4-hydroxy-3-hydroxymethyl-phenyl) -
ethylamino]-heptyloxy}-propyl) -benzylsulfonamide

- 4-(2-{6-[4-(3-cyclopentanesulfonyl-phenyl)-butoxy]-hexyl-
amino}-l-hydroxyethyl)~2-hydroxymethyl-phenol

- N-adamantan-2-yl-2-(3-{2-[2~hydroxy-2-(4-hydroxy-3-
hydroxymethyl-phenyl)-ethylamino] -propyl}-~phenyl) -

acetamide,
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- N-adamant an- 2-yl - 2- (3-{2-[ 2- hydr oxy- 2- (4- hydr oxy- 3
30 hydr oxynet hyl - phenyl ) - et hyl am no] - propyl } - phenyl ) -
acetanmide, - 9 optionally in the formof their
racemates, enantioners, diastereoisoners and
optionally in the form of thqj@ _pharmacol ogi cal | y
acceptable acid addition salts,” solvates 5 or
hydrates. Preference is given according to the
invention to the acid addition salts of the

betam netics selected fromthe group consisting of
hydr ochl ori de, hydrobrom de, hydroi odi de,

hydrosul fate, hydrophosphate, hydronet hane- sul fonate,
hywpit boma T hy einhyde ofakmab €, thgdroaaeeabeeshyénantQomers,
C|trate ¥drofunarate ﬁdro artrate, hydrooxal at e,

M7 BECERREPAREES AGdr BBERPBALLYag the Torm of their

rb%ﬁfh&béP&%f@&ﬁybfQEQEﬁtaﬁieaQEiahQhﬁﬂﬁﬁahc§aﬁﬁ%resolvates
are prefera used conpounds selected fromthe group

d@ﬁsh3@¥®@e®f Pr@feapngﬁwsalgsvenlacgpgﬂenabtp the invention

EPTERF SR LPRLSENP s bF LR bREER Bakage 84T R e

ifwamr@méU@16@¢téonﬁi§f£h§bbf hharbeanbdedsal hydrobromide,

%} yrroni um sal ts, Ereferabl y the brom de_ salt,
thedeingide: (Bydpeepbiatey hHEYeRNEPPHBTSal hydromethane-

tol1£s5.084 de. hy&ré@fﬁggtgggyﬁaggﬁglggﬁgr g&§anQ§ate, hydro-

cations represent t ogi ca ctive
cbh@t&t@enmydﬁMEum@naeenehyﬁnnbdrtsates bgdrpoebérabl, y hydro-

contaJn as chl or , _ Lodide I_f at
R, AR Sat e rand, RThES so- L RhEG gl FORAEe

acetate citrate, fumarate, tartrate, oxal ate, 25

succi nate, benzoate or p-toluenesul fonate, wth

Mt A efChobivpF giCs | Bapae, a5al PEeEerablManssdl Fomppands

e Ly HEon 4 PR 0L BEFL T 680 5 pgpiam saies,
o ebeshy 1 v odhelésramideesdbbpe- oxitropium salts: preferably
the bromide salt, flutropium salts, preferably the bromide
salt, ipratropium salts, preferably the bromide salt,
glycopyrronium salts, preferably the bromide salt, trospium
salts, preferably the chloride salt, tolterodine. In the
above-mentioned salts, the cations represent the
pharmacoleogically active constituent. The above-mentioned
salts can preferably contain as anions chloride, bromide,
iodide, sulfate, phosphate, methanesulfonate, nitrate,
maleate, acetate, citrate, fumarate, tartrate, oxalate,
succinate, benzoate or p-toluenesulfonate, with chloride,
bromide, iodide, sulfate, methanesulfonate or p-toluene-
sulfonate being preferred as counter-ions. Of all the

salts, the chlorides, bromides, iodides and methane-

sulfonates are particularly preferred.
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sul fonates are particularly preferred. 30 L - 10
Anticholinergics that are |ikewi se preferred are
selected fromthe salts of formula AC-1 Cl1 wherein
X' represents a negatively charged anion, preferably
5 an anion selected fromthe gr@up consi sting of
fluoride, chloride, brom de, i de, sulfate,
phosphat e, net hane- sulfonate, nitrate, naleate,
acetate, citrate, fumarate, tartrate, oxal ate

succi nate, benzoate and p-tol uene- sulfonate,

ferab a_singl gatively charg nion

A PP ArrErgi 8 oY apFy kR ikeH SR BCpRa ~FPohPeRe Selocted
gfmm tl@@n§a£tsn@f0foﬂnu@él Ae-1chloride, brom de,
met hanesul f onat e  and | f '
preferably bronide
racemat es, enan
conbi nations t
formul a AC 1-¢
meani ngs ment i
i mportance. F
sel ected fromthi
wherein R can:.re;
wherein X- cé B
an alternative od fornula
At orenm Al seHredantsha rseqaﬁmﬁolfytweam@é daten, preferably

A§52a§f§§ selected from the group consisting of fluoride,

chloride, bromide, iodide, sulfate, phosphate, methane-
sulfonate, nitrate, maleate, acetate, citrate, fumarate,
tartrate, oxalate, succinate, benzoate and p-toluene-
sulfonate, preferably a singly negatively charged anion,
particularly preferably an anion selected from the group
consisting of fluoride, chloride, bromide, methanesulfonate
and p-toluenesulfonate, especially preferably bromide,
optionally in the form of their racemates, enantiomers or
hydrates. Medicament combinations that contain the

enantiomers of formula AC-l-en

wherein X~ can have the meanings mentioned above, are of
particular importance. Further preferred anticholinergics

are selected from the salts of formula AC-2
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dFi N AC-2-base Further nentioned conpounds are: -

2, 2-di phenyl propionic acid tropenol ester nethobrom de
- 2, 2-di phenyl propionic acid scopi nhe ester

met hobrom de 10 - 2-fluoro-2, 2-di phenyl acetic acid
scopi ne ester nethobrom de -

2-fl uoro-2, 2-di phenyl acetic actd fropenol ester

met hobrom de - 3,3',4,4'-tetrafl uorobenzilic acid
tropenol ester 15 nethobrom de -

3,3 ,4,4"-tetrafl uorobenzilic acid scopine ester

nmet hobrom de - 4, 4:-di-fl.uorobepzi li c.ackd. t.ropeno

est er met hobromi d Ao di I nzilic acid
scopi ne ester met Jluorobenzilic
acid tropenol est '
3,3 -difluorobenz
- 12 - 9-hydroxy
ester met hobrom
acid tropenol est
9- hydr oxy-fl uoren ; ]

met hobr om de - 9-f{'uoro- fl uorene-9-carboxylic acid
SEIOPLHEn eBt €4n PEHPEBERTI @ether methyl or ethyl and wherein
9- et hyl -fl uorene-9-carboxylic, acid tropenol ester_ 10 ]
et K68 SiAviRe the RAATHNGY MR Ekned b oty | TR arilternative

SCRPSAEmESE 8 the compound of formula AC-2 can also be in the

*Lhobronide
-t ropenol
ar boxylic

form of the free base AC-2-base

Further mentioned compounds are:

- 2,2-diphenylpropionic acid tropencl ester methobromide

- 2,2-diphenylpropionic acid scopine ester methobromide

- 2-fluoro-2,2-diphenylacetic acid scopine ester
methobromide

- 2~fluoro-2,2-diphenylacetic acid tropenocl ester
methobromide

- 3,3',4,4"-tetrafluorcbenzilic acid tropenol ester
methobromide

- 3,3',4,4"-tetrafluorobenzilic acid scopine ester
methobromide

- 4,4'-difluorcbenzilic acid tropenol ester methobromide

- 4,4'-difluorocbenzilic acid scopine ester methobromide

- 3,3'-difluorcbenzilic acid tropenol ester methobromide

- 3,3'-difluorobenzilic acid scopine ester methobromide
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met hobrom de - benzilic acid cycl opropyltropine ester
nmet hobrom de - 2, 2-di phenyl propi onic acid
cycl opropyl tropi ne ester 15 net hobrom de -
9- hydr oxy- xant hene- 9- car boxylic acid
cycl opropyl tropi ne ester nethggronide -
9- net hyl - f | uor ene- 9- car boxyl i c~aci'd cycl opropyl tropi ne
ester methobroni de 20 - 9-net hyl - xant hene- 9- car boxylic
acid cycl opropyltropine ester methobrom de -
9- hydr oxy-f | uorene-9-carboxylic acid
cyclyo ester. rom de.
o PRI e B T A 461 ymgieh pater
25 hEQMdmidmﬂdﬁ nmet hobr onmi de -
dr oxy- xanthene 9-carboxylic acid tropenol ester

% roipgs £ lupnapfrR3arazithens REE HosgRreRohepdter
SCOHe%%d%%dﬁi geet hobrom de 30 -
9-nethy|-xanthene-9-carboxy|ic acid tropenol ester
met Bobyyshricsky —£ 11® rer@fetdabornt e res 103 cardmpiys i @ster
acid i.ne .ester nmethobromde -
9- eFﬁ%ﬁO% e- 9-carboxylic acid tropenol ester
nEt@Oﬁﬂﬁmﬂ$%ﬂiuorene—9—carboxylic acid scopine ester
9-di fl uor onet hyl - xant hene- 9- car boxylic acid tropeno
est BEtROLREBYSE de -
9- hydl Ul ; dg§5 lﬁggg I
est)e?rEﬂ@ﬁ(l og¥bn1 Eﬁ?ﬁ$¥ﬁ% a ov§y§%%¥?g%§3 conp g%%%%r
canmgithiobremisied wit hi n t he

~ 9-methyl-fluorene-9-carboxylic acid scopine ester
methobromide

- benzilic acid cyclopropyltropine ester methobromide

- 2,2~diphenylpropionic acid cyclopropyltropine ester

methobromide

- 9-hydroxy-xanthene~9-carboxylic acid cyclopropyltropine

ester methobromide

- 9-methyl-fluorene-9-carboxylic acid cyclopropyltropine

ester methobromide

- 9-methyl-xanthene-9-carboxylic acid cyclopropyltropine

ester methobromide

~ 9-hydroxy~fluorene-9-carboxylic acid cyclopropyltropine

ester methobromide

- 4,4'~difluorobenzilic acid methyl ester cyclopropyl-
tropine ester methobromide

- 9-hydroxy-xanthene-9-carboxylic acid tropenocl ester
methobromide

- 9-hydroxy-xanthene-9-carboxylic acid scopine ester
methobromide

- 9-methyl-xanthene-9-carboxylic acid tropenol ester

methobromide
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scope of the present invention in the formof salts in
whi ch the salts netho-X are used instead of

nmet hobrom de, wherein X can have the neani ngs

nmenti oned above for X . 15 As corticosteroids there
are preferably used conpounds 1ael_ected fromthe group
consi sting of becl onet hasone, et anet hasone,
budesoni de, buti xocort, ciclesonide, deflazacort,
dexamnet hasone, etiprednol, flunisolide, fluticasone,

| ot eprednol , nonet asone, prednisol one, 20 predni sone,

[ O IR - L HEH Y- Uen ST 1000 I fe es¥af®

6, 9maithlalaromitie [ (2- f ur anyl car bonyl ) oxy] - 11- hydr oxy- 16

- t hyl - 3- oxo-androsta-1, 4-djene-17-carbothionic
aar§—€§Py ﬁﬁﬂqgﬁ&qﬂﬂ—qgﬁquzﬁ;q acid tropencl ester

6, it ikl hydr oxy- 16- net hyl - 3- oxo- 17- pr opi onyl ox
y- androsta-1, 4-di ene-17-carbothionic acid (S)-(2-oxo-
tet Paididlonomometiadpantdstrer-9-carboxylic acid tropenocl
6a,%%%diflu @p-1133Q%Qroxy-16a-nethyl-3-oxo-17a-(2,2,3

3. er methobIrom
t et PMRIdHExGHRI tRNIGHE T dENd Jenab RNl NS tac ild ds b ege ester
30 173-carboxylic acid cyanonethyl ester, - 14

opt PEFRIOBFRHd%e form of their racemates, enantioners

or diastereoisoners and optionally in the form of

their salts and derivatives, their solvates and/or

Hijloke atlesveAngnt i efedenompbondserandalsncbedesed within the
referenc o any salfs.,or 5 derivatives, hydrates. or .
GETORE oof 1 Ho oBFeSRaF hayeRkrP. LockhRpEethopipgatts dn
Swth 1 6h afigle dea1 YAt m¥EBoOk Lbe 6kEHOLHSteBaNoBemethkdlromide,
salts, such as, for exanple, sodiumor potassium

sehesein X f odenkaue eshe pieaphagesmentignpdopbpyeedor X .
acet ates, dichl oroacetates, propionates, 10 di hydrogen
phosphates, pal mtates, pivalates or furoates.

As corticosteroids there are preferably used compounds

selected from the group consisting of beclomethasone,

betamethasone, budesonide, butixocort, ciclesonide,

deflazacort, dexamethasone, etiprednol, flunisolide,

fluticasone, loteprednol, mometasone, prednisolone,

prednisone, rofleponide, triamcinolone, RPR-106541, NS-126,

ST-26 and

- 6,9~difluoro-17-{ (2-furanylcarbonyl)oxyl-1l-hydroxy-16-
methyl-3-oxc-androsta-1, 4-diene-17-carbothionic acid (S8)-
fluoromethyl ester

- 6,9-difluoro-1l-hydroxy~-16-methyl-3-oxo-17-propionyloxy-
androsta-1,4-diene-17-carbothionic acid (S)-(2-oxo-
tetrahydro-furan-3s-yl) ester,

- 6a, % -difluoro-11p-hydroxy-16a-methyl-3-oxo-17a-(2,2, 3, 3-
tetramethylcyclopropylcarbonyl)oxy-androsta-1, 4-diene-

17B-carboxylic acid cyanomethyl ester,
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As PDE4 inhibitors there are preferably used conpounds
sel ected fromthe group consisting of enprofyllin,

t heophyllin, roflumlast, ariflo (cilomlast),
tofimlast, 15 pumafentrin, lirimlast, arofyllin,
atizoram D-4418 Bay- 198004, §Y343 CP 325, 366,

D- 4396 (Sch-351591), AW 12- 781 (GW842470), NCS-613,
CDP- 840, 0-4418, PD 168787, T-440, T- 2585, V-11294A,
c -1018, CDC-801, CDC-3052, D 22888, YM 58997,

Z- 15370 and 20 -

“bﬁélé g g '9 bﬁg§858¥§gg$§e§ryELcémQ%EEUOE%E%Eﬁ%ﬁérs or

cyc opr

(di@stéﬁ@é&sbﬁbf&)aﬁdebpbxynilIyB;A gael@brivexthytedr8 salts
d§$£8€ 5%&?%%2 gbenéegg]gélgggggh ?5%'%&%&%%£§N’§hy
(faféfénée(6ob§eapefa§yhhcﬂuhé§ &Y ¢beBeBhYLOXY) athy salts or
met hoxyphenyl ] - 2-pyrrol i done -

3d¢ty%abp@ﬁ$ylbx9ratﬁéthaxyph§ﬁya; theaemf tRaz- ppanexist.
i spt 0 y
SIEL 3P U FCLRTDEY b R AL R ph pgerotas
amexaneal kedi bexytse asatcH] as, 150r example, sodium or
2- carbonethox -4-cya 3-cycl opr opyl pet hoxy- 4-

PP 207 bRt PR ﬁheﬁyi?eyeﬁaﬁ@ &5 | PBREPhates,

i A LyRIRQafak 3- &&skse&gpyhﬂehheéxaée@aibgor9%%5&%&$tes,
phenyl ) cycl ohexan- 1- ol |

(Géhfd30@¢Myp@dspBat9§Lopehmytakys4 prevhdryphenyl furoates.
pyrrolidin-2-ylidene] acetate -
(S)-(-)-ethyl[4-(3-cycl opentyl oxy-4-nmet hoxyphenyl) -
éfBbEdiﬁnﬁlyitﬂﬁﬁethéﬁétaké preferably used compounds
clopentyl 5, 6-di hydro- 7- et hyl - 3- ( 2- thlen% & 9H 10
oFef 3fao%]thezgaovp|596ﬁbﬁ 189aP§yPPHFﬁ yllin,,

theophyllln, roflumilast, ariflo (cilomilast)}, tofimilast,

pumafentrin, lirimilast, arofyllin, atizoram, D-4418, Bay-

198004, BY343, CP-325,366, D-4396 (Sch-351591), AWD-12-281

(GW-842470), NCS-613, CDP-840, D-4418, PD-168787, T-440, T-

2585, v-1129%4Aa, C1-1018, CDC-801, CDC-3052, D-22888, YM-

58997, Z2-15370 and

- N-{3,5-dichloro-l-oxo-pyridin-4-yl}-4-difiuoromethoxy-3-
cyclopropylmethoxybenzamide

- {(-)p-{(4aR*,10bS*)-9-~ethoxy~-1,2,3,4,4a, 10b-hexahydro-8-
methoxy-2-methylbenzc[s] {1, 6]lnaphthyridin-6-yl1]-N,N-
diisopropylbenzamide

- (R)-(+})-1-(4-bromobenzyl)-4-[(3~cyclopentyloxy)-4-
methoxyphenyl]-2-pyrrolidone

- 3-(cyclopentyloxy-4-methoxyphenyl)-1-(4-N'-[N-2-cyano-S-
methyl-isothioureidec]lbenzyl)-2-pyrrolidone

- cisf[4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclo-

hexane-1l-carboxylic acid]
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- 9-cycl opentyl -5, 6-di hydro-7-ethyl -3-(tert-butyl)-9H
pyrazol o[ 3, 4-c]-1,2,4-triazol o[ 4, 3-a] pyri di ne,
optionally in the formof their racenates,

enanti omers, diastereoisoners and optionally in the
formof their 15 pharmacol ogi cally acceptable acid
addition salts, solvates or hydrates. Preference is
gi ven according to the invention to the acid addition
salts of the PDE4 inhibitors selected fromthe group
consi sting of hydrochloride, hydrobrom de,

hydr0i .adi sul fate. hydeo € A
hydrzg r(r:%tq:lﬁgﬁﬂg %qéﬁl cg'I r?gﬁneq Jr:yggr oﬂlﬁ%}g%p%%/%‘?%%%}f% a% e,

hy didd&deicatome thodhyphediyilnaiye: 1 aneitnf +ivesred e,

hyd%g%%rtrate, hydr.ooxal at e, hydro- succinate

hy dCoddzsaadonds (RransiPriaRemaihed w1 huengmethoxy-~

antggﬁgﬁgp%geyyﬁégyﬁiﬂu§ﬁprabIy used conpounds 25
sel ecte

romthe group consisting of nontel ukast,
pr afRakdgt) ,—exdfyilr | drkid@stcy NOP 8ty (203-3628) tharyitodn y1) -

VEN, 91597 b A DarertF R8s YUF- 8707, L- 733321

:;(«GR%%@3=@%H&1F@*ﬁ34d#ﬁlbﬁéﬁﬁ#ﬂﬁﬂQJQAﬁéﬂﬂﬁxyﬁﬂéﬁyiwL
3- ( PYErodydignsylghsnal) @e@Ehaba hi o) net hyl cycl opr opan

- 30 j ihd :1e T R (9t —9H-
(TR Rt s s T e P A 2
|)- pyrazolo[3,4-c]-1,2,4-triazolo{4,3-a]pyridine

E) -eth I h [)-3-(2-(]-h -l - hyl et hyl ) -
e e s e A Bl e i g D - 98-
[ 2- ply2akd1ioqrst, 4bed -, 2, uhitazal M 1) G, benzefwramd oxy -

5 nmethyl ] phenyl]acetic acid, optionally in the form of
t PR ¥OR testhenbermontrshelyi sacenebesonenanjpgmers,

SELLENELL 1 hd0E LT L BRLABCOLR . by
Actormk ogl ¢ @i ¢dhELY nvecépoablé hestdastidi tDoaddalten sclvates
ﬁfétﬁy§¥§%£§?f§§§'é¥e§§éef§egiéégnééggrgiggpto the invention
to the acid addition salts of the PDE4 inhibitors selected
from the group consisting of hydrochloride, hydrobromide,
hydroiodide, hydrosulfate, hydrophosphate, hydromethane-
sulfonate, hydronitrate, hydromaleate, hydroacetate, hydro-
citrate, hydrofumarate, hydrotartrate, hydrooxalate, hydro-

succinate, hydrobenzoate and hydro-p-toluenesulfonate.

As LTD4 antagonists there are preferably used compounds

selected from the group consisting of montelukast,

pranlukast, zafirlukast, MCC-847 (2D-3523), MN-001, MEN-

91507 (LM-1507), VUF-5078, VUF-K-8707, L-733321 and

- 1-({{R}-(3-(2-(6,7-diflucro-2-quinolinyl)ethenyl)phenyl) -
3-(2-{2-hydroxy-2-propyl)phenyl) thio)methylcyclopropane-

acetic acid
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consi sting of hydrochloride, hydrobrom de,
hydr oi odi de, hydrosul fate, hydrophosphate,

hydr onet hanesul fonate, hydro- nitrate, hydronal eate,
hydr oacetate, hydrocitrate, hydro- fumarate,
hydrotartrate, hydrooxal ate, igrosuccinate, 15

hydr obenzoat e and hydro-p-tol ueflesul fonate. Salts or
derivatives for the formati on of which the LTD4
antagoni sts are optionally capable are understood as
being, for exanple: alkali salts such as, for

exanpl ol ~ P, t in-5-
sal (% 13(%gbenr?z%azes&t% 6hosp tsnleaﬂ&gin’ ﬁ?f%{%%m >-yl)
acet<a'.t> et hphgi) @haisd,) - 3 m«mmmaﬁemylethyn -

paln1tates plvalates or f ur.oat es. EGFR i nhi bitors
t hePbeayd ) ﬁrré’&’éfrldtﬁlfg} &Hﬁﬁﬁw‘d@r%f&%%‘:%? drtte

gAIBg’(E[ R G?_[’({Q&' (%Ut%g:tg-g)u%?&w@ JBa 22 I ASS W BPFuranyl ] oxy-
4- [matQWﬂdP@emyﬂﬂwamdphEﬁyhxbn1no] 6-{[ 4- (nnrpholln 4-
yci}%\h 3108 %é DETER LY h- 887 PRE: £~ GYSLRRLRRY! IBLA Ve rs,
Adia(s%t@fé@i@o:ﬂefé USRAPBEEYbhaN PO} n6thb4fONnNodi Ry
aq’ﬁmaqomczabhr eaceeptablfi asldraddirdprogplirst h§oy vates

TP AeTTatbpRehs) A% ABYSBELPR: (RPROS RSt
-addition salts are preferably selected from the group
aqaﬁg |%8$%%§ yérochlgrldanlﬂgér brx 832°R¥h¥333 %e,
fln%&ﬁsﬁﬂfm,nyﬂay@f@yh&gﬁha@é; 6h{tidohErhRAGLUNfén¥kE, Lhydro-
oxt e trit dpivdremndleataol hydegarepahty| BYJrgaihaasei ndydro-

PR o Y FE T AR 52 bRen Y SERORAT 268 [ RY CERFUESHBESS
| hyd odoe mosphe| 2amd 4hydyedpoxol@ehasabfbngkantatks7or
qU|nazoILne

ﬁ%%%f%f'?ge FOT I ot EORERGFPANPAROYPECSE] Bhe( RFD4. AetAgonists

lare optionally capable are understood as being, for

|

example: alkali salts, such as, for example, sodium or
potassium salts, alkaline earth salts, sulfobenzoates,
phosphates, isonicotinates, acetates, propionates,

dihydrogen phosphates, palmitates, pivalates or furoates.

As EGFR inhibitors there are preferably used compounds

selected from the group consisting of cetuximab,

trastuzumab, ABX-EGF, Mab ICR-62 and

~ 4-[{(3-chloro-4~fluorophenyl)amino]-6-{[4- (morpholin-4-
yl}-l-oxo-2-buten-l-yl]-amino}-7-cyclopropylmethoxy-
guinazoline

- 4-{(3-chloro-4-fluorophenyl)amino] -6-{[4- (N, N-dimethyl-
aminoj)-l-oxo-2-buten-1-yl]-amino}-7-cyclopropylmethoxy-

guinazoline
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10

2- oxo- nor phol i n-4-yl)-1-o0x0-2-buten-1-ylJam no}-7-[(S)
- (tetrahydrofuran-3-yl)oxy]-quinazoline -

4-[ (3-chl oro-4-fl uoro-phenyl)anm no]-6-{[4-((R) -2-nmetho
Xy
nethyl-6-oxo-nnrpho|in-4-y|)Tllaxﬁ-z-buten-l-yl]anino}
-7- cycl opropyl met hoxy- qui nazoline 15 -

4-[ (3-chl oro-4-fl uoro-phenyl)am no]-6-[2-((S)-6-nethyl
-2 oxo- nor phol i n-4-yl) -et hoxy] - 7- met hoxy- qui nazol i ne

A:[6§Jéﬁjﬁnigfﬁqﬁﬂﬁ%ﬂﬁﬁﬁ%ﬂﬁﬁﬁ%%ﬁﬁiﬂﬁ%T@ﬁtiﬁjﬂﬁhﬁﬁ?%ﬁﬁthyl*
- elaining) Nl 225 thea] - Tk-y@40-ddning o417 -yt Jep oy tde t hoxy -

cycl opr opyl_nmet hoxy- qui nazol i ne 20 -
4-[@3}€ﬁF8ﬂdJﬁifluorophenyl)anjno]-6-{[4-(N,N-dinethyl

o ia%lg;[gl)a? %é(qzﬁ-?ﬂ%n%‘—%&ﬂﬂy)'aln?ifﬂﬂolaj{ CHCl RPN Y] AV -y1) -1-
4- [ ERp-2tbuitemyl-atiiyiamimaio] -6 Yd Lorey iy b xy{Qiima tokine

Yo 4- - —h— - : -6 - -6 -
et hyNk-@rcRdPae e F PR aRagh hami b =67 LiAT bR bpyTmethyl
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ethyl)carbonyl}-piperidin-4-yloxy}-7-methoxy-quinazoline

- 4-[{(3-chloro-4-fluoro-phenyl)aminc]-6-{1-[{3-methoxy-
propyl-amino)-carbonyl]-piperidin~4-yloxy}-~7~-methoxy-
guinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino] -6-[cis-4~ (N-methane-
sulfonyl-N-methyl-amino) -cyclcochexan~-1l~yloxy]-7-methoxy-
guinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino]~6~[cis-4~ (N-acetyl-N-
methyl-amino)-cyclohexan-1-yloxy]~7-methoxy~quinazoline

- 4-[{3-chloro-4-fluoro-phenyl)amino]-6-{trans—4-
methylamino-cyclohexan-1-yloxy)-7-methoxy-quinazoline

- 4-[{3-chloro~4-fluoro-phenyl)amino]-6-[trans—-4- (N-
methanesulfonyl-N-methyl-amino) -cyclohexan-1-yloxy]-7-

methoxy-quinazoline
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- 4-[(3-chloro-4-fluoro-phenyl)am no]-6-[trans-4-(N 30

nmet hanesul f onyl - N- net hyl - am no) - cycl ohexan- 1-yl oxy] - 7-

nmet hoxy- qui nazoline - 24 -

4-[ (3-chl oro-4-fluoro-phenyl)am no]-6-(trans-4-di nethy

| - anino-cyclohexan-l-yloxy);?-geghoxy-quinazoline -
4-[(3-ch|oro-4-f|uoro-phenyl)aﬁ1no]-6-(trans-4-{N

[ (nor phol i n-4-yl)carbonyl ] -N net hyl -am no] - cycl ohexan-

| - 5 yloxy)-7-nethoxy-qui nazoline -

4-[(3-chl oro-4-fluoro-phenyl)am no]-6-[2-(2, 2-di net hyl

- 6- , . _
oxo-4rm[r(|ghc‘):lhllr?-rl?- y4| )f-lélt%rc?xﬂh-eﬁsf](@rq)ﬂ% r%hg/t rD Surl%alncihZI?eJChyl
yl ) eetimoxyrlyojuiheaar- Ity l-oxy) -7-methoxy-quinazoline

4-[ (,3-.chl orq-4-fl uar.o- phenyl ) an no]-6-(I-nget hanesyl f on

o7 g Bt A1 iR PR Gy A T et 4 (N

4-[ (ﬁnﬂilp@.roqﬁ-fd%ryqfﬁwwmwn%trﬁgilamg@wﬁéwxan-1-
i n- 4-yloxy)-7-methoxy-qui nazoline, “optionally in the

f or ML hdirmetdesvatasinagadnittieoner s,

di agt ergQi S ,a i in 4t form of, thej

15 %hgr@aggﬁ?g{%é Irkau%g{:oeg{hgébr{%l)a%ld{@ddél)t I?ionfzs’a t%%mEthyl 6
sol waibetmo rgh clyiav-ait-aL ) -Aatrydi g7 4 [o( 3 )he( t anmeatiydwg furan-2-

t hese aci additioon salts are preferably sel ected

f r oritt AE LHPRYE ~ LIRS IRE of hydrochl ori de,

hyd@QQWQEE%QOﬂaﬂ$3¥ﬂﬂyﬂgiphéHQYFEﬂﬂﬁéﬁf%—(l-methanesulfonyl~
hydr ophosphat e, hydr onet hanesul fonate,” 20
hy d pd petrrigtie - drwdoosiya|-datme t Hopdr-ondigtaaal ine

hydroci trate, hydraof unarate, hydrotartratg, o N
hydr4 ogx(tg'l §®§,°rr?y rc@’ & ionfﬁle%nyqﬂfd[}ld-boe]nz%aﬁe o PiP eridin

hy daeyp-okgl) vanasihfoxiaicinde dldpasy ne agoni sts there
are preferably used conpounds 25 selected fromthe
RRUPRIRSY st nhhef LBFBndEr FReLR, racgBaEgsy i geantiomers,

PG I LY L OREDOCINR' P 5 61 VT L den PREOOLEACOE their
pram pexol, roxindol, ropinirol] talipexol, terguride
arltarmacologically acceptable acid addition salts, solvates
or hydrates. According to the invention, these acid
addition salts are preferably selected from the group
consisting of hydrochloride, hydrobromide, hydroiodide,
hydrosulfate, hydrophosphate, hydromethanesulfonate,
hydronitrate, hydromaleate, hydroacetate, hydrocitrate,
hydrofumarate, hydrotartrate, hydrooxalate, hydrosuccinate,

hydrobenzoate and hydro-p-toluenesulfonate.

As dopamine agonists there are preferably used compounds
selected from the group consisting of bromocriptin,
cabergoline, alpha-dihydroergocryptin, lisuride, pergolide,
pramipexol, roxindol, ropinirol, talipexol, terguride and
viozan, optionally in the form of their racemates,
enantiomers, diastereoisomers and optionally in the form of
their pharmacologically acceptable acid addition salts,

solvates or hydrates. According to the invention, these
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viozan, optionally in the formof their racenates,
enantioners, diastereoisoners and optionally in the
formof 30 their pharnacol ogically acceptable acid
addition salts, solvates or hydrates. According to
the invention, these - a0|9 addition salts are
preferably selected fron1the g 5 consi sting of
hydr ochl ori de, hydrobrom de, hydr0|odide,

hydrosul fate, hydrophosphate, hydronet hanesul f onat e,
hydronitrate, hydromal eate, hydroacetate,

O ECAERL Eons IOCLTE S LOWEIAERLE: rrom che sroup

hyeshi 91 gt 1 oy ueperytitoonloride, Fﬁyaabbhbmhaeunayd&babalde,
are preferably used conpounds selected fromthe group
éaﬁ§¥%$v%ﬁa5?fehyﬁaePhﬁephieecehweremﬁéhaasépé§ppﬁéer

"yetopediace | fyarehastipe, niarsbbdinte Thiekatiiisee,

enedasti ne, |ne I hdene enas
andpmﬁ@manekehlbygheharanahe, hpHenbradiate, hydrosuccinate,

n1ne h or phengxam n di nrenhydri nat e,
AR e O 8BRS AT M1 BLRREI RERARES: | i i ne
and 15 necI02|ne optionally in the formof their

racennat es, enanti oner S, di ast er eoi sonmers and
A% | BhaanyiphstaBines ntberet Aser ppRiEKARANOYSEE Ppmpounds

d d | yat t
o B P T
ametxweiemeblqzebbstind f fervfbradinap 28vocabasting,

chl ori de, drobro de ) roi odi.de
LYo o ool oohean kB ok ) At B mobRARESE L PEnat c.
hythoni hded e, BY@ﬁggﬁiﬁéﬁebaﬁiﬁiﬁéceEék@hlorphenlramlne,
hydrocitrate, hydrofumarate, ydrotartrate

157 T NS TN %9&Yb@meeena@blornpgn@bemzaatedamgnhydrlnate,

%ﬁﬁ%ﬁh}é%ﬁﬁgﬁ%hpég&ﬂ%ﬁ%%g§né@yebgQ@kﬁgLedggﬁggggqaine and
meclOZIne, optionally in the form of their racemates,
enantiomers, diastereoisomers and optionally in the form of
their pharmacologically acceptable acid addition salts,
solvates or hydrates. According to the invention, these
acid addition salts are preferably selected from the group
consisting of hydrochloride, hydrobromide, hydroiodide,
hydrosulfate, hydrophosphate, hydromethanesulfonate,
hydronitrate, hydromaleate, hydroacetate, hydrocitrate,
hydrofumarate, hydrotartrate, hydrooxalate, hydrosuccinate,

hydrobenzoate and hydro-p-toluenesulfonate.

Any inhalable compounds, such as, for example, also
inhalable macromolecules, as disclosed in EP 1 003 478, are
used as pharmaceutically active substances, substance
formulations or substance mixtures. Preference is given to

the use of substances, substance formulations or substance
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i nhal abl e macr onol ecul es, as disclosed in EP 1 003
478, are wused as pharmaceutically active substances,
substance fornulations or substance m xtures.
Preference is given to 30 the use of substances,

subst ance fornul ati ons or subségnce - 26 mxtures for
the treatnment of respiratory dfSeases that are used
in the inhalatory field. The conpound can further
originate fromthe group of the 5 ergot alkaloid
derivatives, triptans, CCRP inhibitors,

hosphodi V_i nhi bi , ional Ly i he f
RERPUERY PAE A8 LrbaRRRRECRE, £OBP:GARkEY, L sbARgR e are
opseé@nih | yhénitheldeoepyofikhal.r pharmacol ogical ly

acceptable acid addition salts, solvates and/or
hydrates. 10 As ergot al kal oid derivati ves:

L v i e Al Be. Carci 0
e B A T R e o
bdrgoerathaloydi denipativesp tockednby @GRPeashibaters,
first clip connectign, between the upper usi.ng_ part
whotnEebPeReae: ginhrPEERES | APECpBaTLYof PaEPEnda ™ of
byhéir l£asha08€, SEEQNH1EhbPsCORNEELEEBrebh8YmBL-Q), eCt

into the opened blister cavity. OMng to the first

ctriplermhbyt iontheofere appthehsuphagmpartopichdly
%ﬁ&&ééﬁ&bi@ égﬁﬁ 3d89§§8h°9a1£§[aEbY@aEgstESQKSWeBydrates.
t“ f hat e

housing par unrntentronal®© opening o
blister cavity is prevented and, owing to the second

clip connectjon,,sinple handling of the inhaler on
i a?%??%naiga£ﬂ§§rggrbgéﬁbgﬁsfh@lEMBEPeHBGE?ﬂénBart,
| &St den@OSi tion in which the blister cavity is

opened and the inhaler is used as specified for
i nhaling the nedicanent, is fixedly held on the |ower

r%ﬁgiﬁghf@gﬁg elements are preferably disposed at a distance
from the blister cavity in a position locked by at least
one first clip connection between the upper housing part
and the lower housing part and, in a position defined by at
least one second clip connection, they project into the
opened blister cavity. Owing to the first clip connection,
the upper housing part is held securely in such a position
relative to the lower housing part that unintentional
opening of the blister cavity is prevented and, owing to
the second clip connection, simple handling of the inhaler
on inhalation is ensured because the upper housing part, in
the position in which the blister cavity is opened and the
inhaler is used as specified for inhaling the medicament,

is fixedly held on the lower housing part.

In an embodiment, each piercing element has a triangular
tip, one piercing element being arranged in the region of

the inhalation channel and one piercing element being
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In an enbodi nent, each piercing el enent has a
triangular 30 tip, one piercing el enent being
arranged in the region of the inhalation channel and
one piercing elenment being - 27 arranged of fset
|aterally thereto. The piercln% el ements, which are
substantially in the formof k Tfe poi nts, open the
blister cavity in such a manner that, on inhalation,
an air streamenters the cavity through one opening
and 5 carries the pul verul ent nmedi canent through the

enj LN i ph | n fr
CHeFinof8PHEReL 1l 2ok e 1)) EhaELED. PR L sB8 o) pTdhents,
pwbichn@relembﬁtsntihelyfmnCEhéofBEmapﬁlkadfbypbhets, open
user of , the inhaler |n order to glerce t he covek film
ofN% R E3VEF yRY 1 ERel B PUERr 2 BARDBEEoRPAFat PRelPNEALAOD, an
afr therJiRCORE 8 ehe Lhvibe tHEghﬁﬁ”BHE Bgeggng and
i nhal ed is ensured. Wen the inhaler is to be uséd
oFyreeethet pmkvmuleabsmememyenécébsaughf thet pgsher

piercing el enment wor.Ki Ii

R0 R EELEeS bahalfFifnetRapRBReithy BoPH, here, to the
npubbenof Bécsiees 6AvthéeshagBeopi ehei plereiageslesments, the
t heref ore advant ageously nmade of a plastics _materi al
'ﬁﬁﬁ?ﬁe?%l%% %PB%%%@szaﬁhefBFeﬁxaﬁpFBe béhaéﬁéd&éeerder to

d af’é%e Sf?t% EbpLshed gr9duche OEavEF.?f & tfa%)é pl E‘?Xe?:o is

manufactured In one plece W he unit
dm@mpnzatmweiprsmahhpaedbyhehdlsqhecg90naneubdlnge
e alternative enbodlng the piercing

%?rge%: gtgﬂlﬁ et ¥ ‘fiaf‘ HE'he can be a

so called stainless 25 steel, which is used in the
medical field and allows the piercing elenments to be
RN t HRei nbrhaher shar berbasusednpat BdORFeEn AtpLashPés

;%I%ﬁie@%%vgsnfc%éﬁg Pér"‘@ﬂugepl&‘éﬂn@ %%ﬁﬂah\f%' ¥o have a

m covering t cavi
long working life, that is to say to be suitable for

opening a large number of blister cavities. The piercing
elements are therefore advantageously made of a plastics
material. The piercing elements can, for example, be
produced from a semi-finished product or, preferably, they
can be manufactured in one piece with the unit for

dispersion, for example by the injection-mcoculding process.

In an alternative embodiment, the piercing elements are
made of metal. The metal can be a so-called stainless
steel, which is used in the medical field and allows the
piercing elements to be made thinner and sharper as
compared with a plastics material, as a result of which
even a relatively stable cover film covering the cavity of

the blister can be pierced.
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the blister can be pierced. 30 - 28 The piercing

el ements are preferably punched out of a plate nade
of nmetal and are bent at an acute angle to the plate
so that they point in the direction towards the
blister cavity. The plate with the two piercing

el emrents is easy to 5 handl e”afifl Tit. Furthernore, the
geonetry of the piercing elenents, in conjunction
with their position relative to the cover filmof the
blister cavity, ensures relatively large flow

eni ngs_t hrou whi ch al nost _al | t he di.cament s
TS ef SRt 9 ol ehenE, Ay, Drricprlly Puntigd 3R of 3 plate
afydat agenchy seangeéeHeht atPasi bveel aalgneg tangher plate
friction-1ocked manner to the unit for dispersion. The

pfatehantbey peinexifprhe darertipsr krvprds theeplister
n o ed., Lt Ak ) .

e ont ROUTRG. - oper BUEoROLBABICERd) PLPTegrg, o sasy to

pessd b eatd Piovi Berthermdbepl ahe yebhetwy bdr e¢hewpielrcing

are at a distance,from one anot her ,and thrqugh ich
tFRTREDERs PP aSPREUnGFhEn o1 FRe tREAF PPSFt&B?‘dFﬁg?tave to

CoAd S€ovét FH1R| 69 PRESHPLStEer chbetyp! ah8ukasbeelatively
clipped or adhesively bonded to the unit. 20 The | ower

heard e of bew t opeivingagebustghhubichoadppssi aglchifpthe
f eCt , s and. ng] Lp [.ng re.l .
HELFCLAERE 1.8 SOERSBATPLOR EhEPCARIBL OB 1L, 1o
codpetittd degus W t Bohhectedpinr 8] pobiense-lIbekihgpand/or
openi ngs determ ne the Eosition of the | ower hqusin&
ChEpRTieked PHRNEPpeP EBehBB§Fn§°5ag%588Fﬁ1PH-t ae

deldveryastigd e Phrt8fahPial €5y tRe WBEGNOENENDLLSESE and can
cavity 1s unopened, and in the use state, 1n which

thee Ghnmeeredavdtyhesunpentd andénpgcthenpienddngg
gr%;?%nf%éfdn TG0 8y OPEP! 1gS, 209 SLER BT €5 12031868 the
plate with two bores which are at a distance from one
another and through which there pass plastics pins of the
unit for welding. Of course, it is also possible for the

plate to be clipped or adhesively bonded to the unit.

The lower housing part advantageously has two opposing clip
projections, and corresponding clip openings are let into
the upper housing part in different planes. By cooperating
with the clip projections, the clip openings determine the
position of the lower housing part relative to the upper
housing part both in the delivery state of the inhaler, in
which the blister cavity is unopened, and in the use state,
in which the blister cavity is opened wide by the piercing
elements. The clip openings and clip projections are simple
to produce without an additional cost outlay and the user
has a tactile and visually detectable reminder of the

position of the upper housing part relative to the lower
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to produce w thout an additional cost outlay and the
user 30 has a tactile and visually detectable
rem nder of the position of the upper housing part
relative to the lower - 29 housing part, and
accordingly of the condition o% the inhaler.
Furthernore, the clip connecti As"can be of such a
size that, on the one hand, unintentional displacenent
of the upper housing part relative to the | ower
housi ng part, 5 and the associ ated openi ng of the

Ster cayi revented.and t he _ot.her
cheTafharBEtbl el BGRUEHLRGLENES Shen Prdiiier 2R e
ofnleal @eceptiabherhores. the cohigetohfectdone he ber of such a
required to displace the upper _housing part relative
t%4¥%etb6§erOﬂoggﬁn@nﬁahﬁndthH“éPFBHIGOBﬁé|Qé?P@ﬁ§%mqgt of

A R& 5 e?gh%aglﬁéfgafed§e95tgggoﬁbnghel95%'Qghﬂhgﬁny part,

In or acl te opening of the Dblister
tdwed cthe @@&nthgﬁedrepenlnbeofotheoblsbme$ cavike, is

pl ane i ich the |st cavity is_op Int

B efTenfednadf: At paecpEhefr Bpbtl | Ene"PliSkerhgavity can be
sbpénéd keidR @hépaﬁﬁﬁﬂtﬁﬂﬁontBE hhpéc@EﬁEBblélibeég In

el enents penetrate the cover filmof the blister

cardey. tasredecappbe heusengedparedake eheplamer the upper
Qg#g%£§%2§5%53%§%B£$§§690tQHgtES&eﬁﬂhghglngcgaEﬁng%hg clip

fUrther piercing ompan
hgr@pemtngnefarheabtaa@eﬁ aavthy fakesepbacef Bppwistihg

lication_of a relatiyely small force. The upper .
%%u 9 paFTSt sTpreFePanFy ﬁﬁ %%éHaFS BEen&PQpP§c§gﬁlgllster

redeitye Eﬁetéﬁl#o$€énhﬁ§§'Qgepﬁhtthgh%orﬂ'%E'@9%%§|§n the
nDuntlng i S Si roduce and i s not 25
1y

sebTept I@h¥©hnﬁh¢uhb%$bﬂr pavahyi iswegengdandncihe
APALPOALL Vs RORISY! €S 1 eBrbFELEbAL RN tRE 31be-1ike

clip openings, the tips of the piercing elements penetrate
the cover film of the blister cavity. As the upper housing
part and the lower housing part are pressed together within
the range determined by the slots, further piercing
accompanied by opening of the blister cavity takes place

with the application of a relatively small force.

The upper housing part is preferably mounted to be
displaceable relative to the lower housing part. The
displaceable mounting is simple to produce and is not
susceptible to malfunction. An anti-twist means can
opticonally be provided, which facilitates fitting and
handling.

According to a further development, the upper housing part
has a cylindrical or elliptical cross-section in which the

lower housing part, which is cylindrical or elliptical in
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According to a further devel opnent, the upper housing
part 30 has a cylindrical or elliptical cross-section
in which the |ower housing part, which is cylindrica
or elliptical in - 30 cross-section, is nounted and
extends conically in the di[egéign towards an air
outl et opening, the air inlet peni ng being forned on
the free end face of the | ower housing part. The
conical formof the cylindrical or 5 elliptical upper
housi ng part ensures that the lips of the wuser of the
|BPaLErsLeploh] O0L) MoBR-LHCHAPELCARHS' RIABBEN 1y 1n che
Servin prece, ere ar
|alraspioatedwhhdsugh hhe bnhaberopenun@alaheoaerhalet
air outlet  opening on the free end face of the |lo

HORRRHET pafin ogngEdnBP FH?eﬁF@Peeﬂptﬁaﬁén&l|ﬁ&eoﬂower
theus phg! éren Tﬁgabéﬁhegl ?Sfﬁuéf the E?Eghﬁglﬁéﬁ e

gri pped at the periphery. In tion,
c@hbapblc&élypsenpheugeogepaIESeusurhe mpperthBOQQPWQof the
rt gap

PRb4r 20 it fing DS L a8t o R8T L ofa et uPREE BEhsing part

f s thibfig dey et hgMeotthpheceppRherbbysangapar biangtirbam is
| ower housing part are each_dish- shaped in
c@%%%r%%%@|6hroﬂﬁb FBfeinhalsrngnpaphapatign-ndhft @dr outlet

@%p %98§rtﬁ8uf£88 8 &tfaéQCBEdkﬂglgow%ergﬁgihﬂgp%Qt does
ose e upper ou5|ng part and the [ower
hmusln@tepﬁerelslthbhaadliaglyfcyhbndnhaabr theidhsfiation

hape, whjch is sinple to produc sQ, ensures. t hat
TeCries Fie: houshpdratnyBel SEEEReRy dbn ChRokouEpely- In
hﬂﬂ§iﬂﬂo@ﬁrtheZéohﬁaﬁéﬁﬁﬁel9'Qhﬁﬁ@@s e¥hkBraddi biroRak upper
packagi ng for the nedi canent e blister cavit

ceit 2 B rgp Fheand| 9&r theniowasdhenséng pgrprgagré§|9roduced
35{anoged Ly theihgaring of the

According to an alternative further development, the upper
housing part and the lower housing part are each dish-
shaped in cross-section, the lower housing part being
mounted in the upper housing part. Accordingly, the housing
composed of the upper housing part and the lower housing
part is substantially cylindrical. The dish shape, which is
simple to produce, also ensures that the lips rest

comparatively tightly on the lower housing part.

In order to dispense with additional packaging for the
medicament, the blister cavity containing the pulverulent
medicament is preferably arranged in the bearing of the
housing by the manufacturer. The blister cavity for
receiving the medicament has proved to be of value insofar
as it provides effective protection from environmental

influences.
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housi ng by the manufacturer. The blister cavity for
recei ving the nedi canent has proved to be of val ue
insofar 30 as it provides effective protection from
environnental influences. 31 1In order to protect the
medi canment to be inhal ed and tSﬁ i nhal er from

envi ronnental influences, the Pnhaler is provided
with an air-tight outer packaging, in particular a 5
filmcontainer. Such an outer packaging is
coomercially available. Alternatively or in addition,
t he nout hpi ece and/or the air inlet opening are
closed tightly by a renovable cap. As a result of

theserdeasvbeprotbeti BRedredlicainbati Rbaber inhialeldh@and the

nmedi cament is protected in_particular 10 from .

i HRPaLREcErPRaENUARAGBERRE neBEAHRBRES  stbR d8hader 1is
SEULe. WLt b L ot .

RERELSed R Eh A, afrLbiGnE QLTEE, BUPIAKING, EnTpaaticular a

t belmedoohaktneri sSudébh shocreternpabéaglingt és cawimeycially

viewed in th irection.of flow t.ream,of the uni.t
rareEfable s B EeREShLPRLR pEn i heliR R dREn: thr Rt e
Fﬁﬁ@ﬂﬁb_@héealfainbeteoﬁénihg uBbtcleb@ Ehghtly by a
i nhal ati on channel of the nouthpiece, the unit having

arene¥apleneapadhal ai AEFBRCopénthgskhmepspges, the inside of
C j i I at _| ' .he ;

TORE I hERLEE MLLH, ent ALDERRRhEn o PRORCLELS, Ko particular
oficom opefil ngncast hkabl dahegecatet pedhddamenti esucheas, for
nmedi capent théou%h t he ot her ogeiing hn the blister

XATH Pt BOLREUL Eent 5 BoPenorathathhpy £8y terms of
dbseRE§iNg. t he medi cament. The 25 air flowing into the

unit through the radial inflow opening serves to

swirl the nmedi canent, acconpani ed by fine

?%ﬁtéiPE££RQr°£m£§8188ﬁge6fpéﬁéiEh@%n@ﬁoh?etﬁ%dh%ﬁq%ﬁhent is
stored in the blister cavity, viewed in the direction of
flow, upstream of the unit for dispersing the pulverulent
medicament and passes through a central bore of the unit
into the inhalation channel of the mouthpiece, the unit
having at least one radial inflow opening which
communicates with a flow bore that leads into the
inhalation channel. On inhalation, air flows through one
opening in the blister cavity and carries the medicament
through the other opening in the blister cavity into the
central bore of the unit for dispersing the medicament. The
air flowing into the unit through the radial inflow opening
serves to swirl the medicament, accompanied by fine
distribution of the powder particles of the medicament in
the flow bore. In the further flow path, the powder
particles pass into the inhalation channel, which is formed
in the upper housing part of the inhaler, and from there

into the lungs of the user of the inhaler. In order to
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the flow bore. In the further flow path, the powder

particles pass into the inhalation channel, which is

formed 30 in the upper housing part of the inhaler,

and fromthere into the lungs of the user of the

inhaler. In order to - 32 ensyre_a hi gh delivery rate

of the medicanent, the central ““bore of the unit is

di sposed in alignment with one of the piercing

el enents. 5 In order to produce a high flow speed, the

central bore is surrounded by an annul ar space

t a fl

6%2%#%% %@h ?%éigg ?Qg epghhﬁpﬁ Qﬁgg?é e central

dmeréa@pingeaunlnnes dmbposédtma abhghaenspadiéeh bdhel wf the
er to produce a directional flow on inhalation,

Wﬁ+%ﬁCl%?o%§%%§ BES-hi gh a nunber of small powder

particles as possible, two dianetrally opposite

i nfl ow openings are provided, the width of which is

slmg%rd?rgt@apé®dﬂﬁanathéghdféﬁﬁtépeéﬂrthéelﬁﬁéﬁrﬂdlbcre is

5 a ovisde
| DB B AEA PR, SR Pl g ha Sk B B KB Eags ana
| oo fioicle henael sf bowoppesihg sedds, othetbetumiWall of the
whj ch conmuni cafe with one, anot her, Nutually pposite

P PRTE | SYRT LRRP{Rgs3BchRBYEd"atheOF nkbR WQPP ar space.

preferably has axial apertures for the fl ow connection
of 20 the bore with the flow bore. It is also possible
fom Qh@eruh¢tpr@dhaeeaidirestiboaﬂb@ﬂewaoueﬁhéeﬂemion, which

plat for th nedlca tern ivel
d%??ec or %gls fag?gﬁed t 874 %eﬁ?e |ngpFrﬁlcles as
|pﬁﬁﬁihmb;nt@ot@EaMQtialfylopb651ﬂeasufe&wfapegun@sngre

the ajr flow on inhalation serve to 25 produce as fine
PRV astposeidth af whighi 4§ GpighEd¥r IrRalREaibAn the

Qﬁiém E8 of e b ! {nREruPge] st 9Rdahhah +bhRaL §3LULRS odiment,,

whi ch have been
there are provided at least two mutually offset inflow

openings which lead into flow channels on opposite sides of
the unit which communicate with one another. Mutually
opposite cyclonic flows are thus achieved. The inner wall
preferably has axial apertures for the flow connection of
the bore with the flow bore. It is also possible for the
unit to have in its flow bore a deflector plate for the
medicament. Alternatively, the deflector plate is fastened
to a centering ring inserted into the unit. All the
measures for gulding the air flow on inhalation serve to
produce as fine a powder as possible by breaking up larger

medicament particles.

It will be understood that the features which have been

mentioned above and are still toc be explained hereinbelow

can be used not only in the combination indicated in each
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menti oned above and are still to be expl ai ned

her ei nbel ow 30 can be used not only in the

conbi nation indicated in each 33 case but also in

di fferent conbi nati ons. The scope of the inventionis
defined only by the clains. Ih§3igvention I's expl ai ned

in detail hereinbel ow by neans™ 5 of sone exenpl ary

enbodi ments with reference to the acconpanying

drawi ngs, in which: Fig. 1 shows a front view of an

i nhal er according to the invention, 10 Fig. 2 shows a
Segsd yisy of LbeeLobateEofsiALtibls. | nbl Goobe of the
according to line I'T-T1T, Fig. 3 shows a sectional "view
oinvémt imhal erdefinedi oglylbyt bh&i glaimaccording to

line I'llI-11l, Fig. 4 shows a sectional view of the

i nhal er according to Fig. 1 according to line IV-1V,

2Mh&l PrvéntleMsia skfeayhew ©h HBEailhAkeeiabedbW BY means
to Fig. 1, Flf. 6 shows a sectional view of the

i phas@re eEerRiagy esberdigmentgcwdtli ngfesencretol the,

ooty fig A 2ys Bl RO ER: 0 Gig 1o Fig. 6

Fig. 8 shows a sectional view of the detail according

to, 30, Fig. 7 according to, line VIII-VIIl, 34 Fig. 9

shbs b secthowdl 2y EWfo VigE gEtap i Eeifeai ﬁ(jcf’c?%mg to the
Fig. 7 accoygh@gcionline IX-1X, Fig. 10 shows a

sectional view of the detail according to

Fig. 2 shows a sectional view of the inhaler according

to Fig. 1 according to line II-ITI,

Fig. 3 shows a sectional view of the inhaler according

to Fig. 1 according to line III-IIZ,

Fig. 4 shows a sectional view of the inhaler according

to Fig. 1 according to line IV-IV,

Fig. 5 shows a side view of the inhaler according to
Fig. 1,
Fig. 6 shows a sectional view of the inhaler according

to Fig. 5 according to line VI-VI,

Fig. 7 shows an enlarged side view of the representation

of detail VII according to Fig. 6,

Fig. 8 shows a sectional view of the detall according to

Fig. 7 according to line VIII-VIII,
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5 Fig. 7 according to line X-X, Fig. 11 shows an

enl arged side view of the representation of detai

VI| according to Fig. 6 in an alternative enbodi nent,
10 Fig. 12 shows a sectional view of the detai
according to Fig. 11 according toline XII-XIl, Fig.
13 shows a sectional view of t @ detail according to
15 Fig. 11 according to line XII1-XIl11, Fig. 14 shows
a sectional view of the detail according to Fig. 11
according to line XIV-XIV, 20 Fig. 15 shows an

Sﬁ#@fggd S!Qﬁo%ée%£Qéc%?gnﬁfp5§§§né§thﬁg d%@aggtgbbording to
according to Fig. I'n a secon alternative

enbodi nment , FEyg. 718csbodsng soclinpalfXvil®w of the

detail according to 25 Fig. 15 according to line

XVI-XVI, Fig. 17 shows a sectional view of the detai

aeLOr HMY tOnoksla d6cBCE6REYI DYeliOoki BB XMELaXY! becd@ding to
Fig. 18 shows a sectional view of the detail according

to Fig. 15Fhgeof damgordingntoxVine-Xvkil, 35 Fig. 19
shows an enl arged side view of the representation of

detail VIl according to Fig. 6 in a third alternative

foign bl Fi gsh@Ws sémwsndasgetii endk view of the depaikentation
according to_ Fig., 619 according.to line XX-XX, Fig. 21
shows a sec?fofi@ a%;eVFBfaFﬁgraéngFoagéﬁrdﬁn Nt " 10

Fig. 19 accQi€ipgat vl BRpSXim&t, Fig. 22 shows a
sectional view of the detail according to

Fig. 12 shows a sectional view of the detail according to

Fig. 11 according to line XII-XII,

Fig. 13 shows a sectional view of the detail according to

Fig. 11 according to line XIII-XIII,

Fig. 14 shows a sectional view of the detail accoeording to

Fig. 11 according to line XIV-XIV,

Fig. 15 shows an enlarged side view of the representation
of detail VII according to Fig. 6 in a second

alternative embodiment,

Fig. 16 shows a sectional view of the detail according to

Fig. 15 according to line XVI-XVI,

Fig. 17 shows a sectional view of the detail according to

Fig. 15 according to line XVII-XVII,

Fig. 18 shows a sectional view of the detail according to

Fig. 15 according to line XVIII-XVIII,
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Fig. 19 according to line XXIl-XXI'l, 15 Fig. 23 shows
an enlarged side view of the representation of detai
VII according to Fig. 6 in a fourth alternative
enbodi nent, Fig. 24 shows a sectional view of the
detail according to 20 Fig._23c;according to line
XXI'V-XXI'V, Fig. 25 shows a sectional view of the
detail according to Fig. 23 according to line

XXV- XXV, and 25 Fig. 26 shows a sectional view of the
detail according to Fig. 25 according to line
XXVI - XXVI. The inhaler is used for admnistering a

pul verul ent nedi cament froma blister cavity which is
ari@ngkd byshbes 30 emhatgedusédeomiawbedrithg Zephriesentation

is dish-shaped.ip cro section.and_is_fixedl

nasoci at o0 G Aebaf buB InSRePRYLpar EO P 4P g third
housing 2. dheelp¥EivBOESkAY part 1 is provided with
two opposing clip projections 4 which are arranged at

free ends of locking arns 7 and are let into

09{%9398”d'QQo&£'8 sngEéﬁgi 9ib{) gEfEﬁ%eagtgl?ng%c%rdlng to
an upper housin 'n the formo

The | ower hEﬂgLng9pactoidiﬁgrtbenlhasxxﬂxxts botton18

air inlet openings 9 through which, on inhalation,

air flows fromthe surroundings into the inside of

ﬁ?hoﬂﬁ'ngs@owymgnségglbﬂgﬁl@Eehs Enthgedeﬂﬁﬁﬂvﬁbbordlng to
ta in which the blister cavity is accommpodated 10

unopened i n"Fitie hBustagrdinghtoclipepksfe¥iilons 4

engage in the clip openings 5 adjacent to the bottom

of the lower housing part 1 and formfirst clip

cPhgect? onssdéws phesetbfgonel eptatrsoflther depadilngctbeding to
blister caV|ty being at a dlstance fromthe blister

cavity whenfi%e i%mﬁ?cﬁéﬁéﬂﬁgt?S pBPt XX ILsXKE Iy h s
position relative to the upper housing

Fig. 23 shows an enlarged side view of the representation
of detail VII according to Fig. 6 in a fourth

alternative embodiment,

Fig. 24 shows a sectional view of the detail according to
Fig. 23 according to line XXIV-XXIV,

Fig. 25 shows a sectional view of the detail according to

Fig. 23 according to line XXV-XXV, and

Fig. 26 shows a sectional view of the detail according to

Fig. 25 according to line XXVI-XXVI.

The inhaler is used for administering a pulverulent
medicament from a blister cavity which is arranged by the
manufacturer on a bearing 3 which is dish-shaped in cross-

section and is fixedly associated with a lower housing part
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part 6. In order to open the blister cavity, the | ower
housing part 1 is displaced relative to the upper

housing part 6, the clip projections 4 engaging in

the slot-shaped clip openings 5 adjacent to the upper

end of the upper 20 housing pagk 6 and form ng second

clip connections. On account of the first clip

connections 10 and the second «clip connections, the

user of the inhaler has both a visual and a tactile

rem nder of the condition of the blister cavity. In

O d5F 4 OnpheYRY! ot NeRUPRELEROHSLAYnGAPGIE M 38 ovided with
being twsted felative to the | ower "housi ng part 1,

ttey chpeeing elippprodkectioss- dewhiich, arke arppaged at free
housi ng.part, 6 _taperipg.in the direction towards its .
(% "EraEbRDracRPRS apfl aRSelgbnomBary Fespondify clip
agkyauni 8geossifoal 8cbrentf peanker okhan hF)@érOho@sli%@j part 6
of the i1nhaler. 30 - 37 The piercing elenments 11 have
bEentReanEpEl oftaoroythpaeee-1¥hef lawes hoysing part 1

dj n n ng.ar t . agu

ot RS AP ULATEe B BbEPbn 371120 TpABY! ppBhiAlsnE througn
twieich y ech i Dnhabaaids, t aérbfdowsgfBomotheheurrbunstiegs into

cavity. | n order. to produce.a | ativel arge . .

Che fnside 8okt CphatEE 2ncBrRsthE LabALES fm dn the
aip] ¥ 88y as€Q0Par 8hi ¥RL¥nSERE! bi9keer BaGHRLR e5ChREommodated
el ement " has a triangular tip. The plate 127is

prespered wiphtheehewsing Aol tBe1glin mhpdRcthens 4 engage in
qﬂgggglfﬁg&ﬁ%%f%%gbgsa%iﬁégneftg Hﬂgtb$§&%ﬁgﬁf the lower

di'spersi eru nedi carrent ,
denteingopprvsl 14ndi foky bBokdtt beipl aband2tabher 10hepiercing

application of pressure in the heated state. The plate
lenentsy 4} sﬁﬁgeﬂp?%{lgoﬁgep%%l‘-ﬁﬁ EREAEN Peingsat a

ad{ 098 | Proh NEn& eli 08: 8F aBviphalabhornehapnel #6ulfing
t he upper housi ng
part 1 is in this position relative to the upper housing

part 6. In order to open the blister cavity, the lower
housing part 1 is displaced relative to the upper housing
part 6, the clip projections 4 engaging in the slot-shaped
clip openings 5 adjacent to the upper end of the upper
housing part 6 and forming second clip connections. On
account of the first clip connections 10 and the second
clip connections, the user of the inhaler has both a visual
and a tactile reminder of the condition of the blister
cavity. In order to prevent the upper housing part 6 from
being twisted relative to the lower housing part 1, they
have an elliptical cross-section, the upper housing part 6
tapering in the direction towards its upper end in order to
form an ergonomically advantagecus contact surface for the

lips of a user of the inhaler.
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15 part 6 and one piercing elenment 11 is arranged
|aterally offset thereto. The unit 15, which is to be
manuf actured separately, is fixedly inserted in the
i nhal ati on channel 16 of the nouthpiece. 20 The
medi canent stored in the bligtg? cavity, viewed in the
direction of flow, upstreamof the unit 15 for
di spersing the pul verul ent nedi canent passes on

i nhal ation through a central bore 17 of the unit 15

into the nout hpi ece inhal ati on channel 16, which

' : i LQNq,25 a [ u t
ohET R RS, SAEREL AN IS A LR, o1 2 plave
th2 of emetal, etbnentistanseofiratmednei thother, and are bent

i nhal ati on, channel 16.of ,the, u r housin art 6.
bt AeuEs Fhace ceoyativeotoPPBe, AlAtenaPdal thiax fhey
Sh&EnB0i f Wehé NGk PUCOPEAT BBRa18sl Bhedbkakh 8 BNEor the
surroundi ngs, which inflow openings 19 are each

dpkheer oRvitent Fe andesr 6o- pEgdusst sakreyasivedy dagge

I gentla [.N o] Of.€: [ . .

R T R RO AL

r &mp bgeng Ssa atomsaratiexlgnsinablofokbhe, ceathapiketd ng7 element
ing to the arrangenent of the inflow openings 19, a

3:\{%%? o%li“i“R‘élfﬁr 'g?:Pen't"hf’! E&xﬁ‘F@ plodc Baoi"ﬁd%ﬁ‘e Wit b

bod @t 20i n@Mh@sesr 881 o whibits tHERH! eRbafboWentegehlehbins 14

with the air flowng through the central bore 17,

v ci Uit odBefoni dhspeheinedibanpnil vesndanssmedicameat,

QLT (ERREEEA0 Lot R  REETPIRRL0E RS, hTRKY 32 atver tne

Fappl £Satlioh cofidpibesarar én phevhdadednseach.srde phate 12
two inflow openings 19 for air, fromthe surrqundi ngs, .
mh?cﬁoi%%?B%P%ﬁeﬁhﬁ@so%?ePéQEﬁlnarPéﬁﬂ@&toﬂﬂ-één?FéaPHed in

thge WPk g1 dR SPAaRT EnANiNaL LY GRERRE1 16 of the upper housing
part 6 and one piercing element 11 is arranged laterally
offset thereto. The unit 15, which is to be manufactured
separately, is fixedly inserted in the inhalation channel

16 of the mouthpiece.

The medicament stored in the blister cavity, viewed in the
direction of flow, upstream of the unit 15 for dispersing
the pulverulent medicament passes on inhalation through a
central bore 17 of the unit 15 into the mouthpiece
inhalation channel 16, which widens in the direction
towards an air outlet opening 18, the central bore 17 being
located above the piercing element 11 asscociated with the

inhalation channel 16 of the upper housing part 6.

According to Figures 7 to 10, the unit 15 has on each side
two inflow openings 19 for air from the surroundings, which

inflow openings 19 are each arranged off-centre and are
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15 and |l ead tangentially into the flow bore 20 which
communi cates wth the inhalation channel 16, the
central bore 17 being in the formof a segnent-shaped
opening 21 wth rounded corners 22. 20 The unit 15
according to Figures 15 to 18 g equipped with a

defl ector plate 23 which extends conically above the
central bore 17, coaxially in the flow bore 20, the
tip 24 of the conical deflector plate 23 pointing in
the direction towards the bearing 3 for the blister

QﬁYEﬁylEQnéﬁfQéﬁgaﬁﬁelgﬁdngghﬁéﬂﬁﬂth dlhh% defrh 8wl @bre 20
plate 23 having a smaller diameter than the flow bore

20 soh t harmaniaahes avithathe24nhphdekhgnaghanned \J,él Iand
25 iE fgﬁ d_between the central g gg %7 gnd tF e
boTRE SO R 3RS WP RS ERROF AP s BAc &P 4 C°REpPFab8d a
fowiveg €6 Bhiéearr@hferénef oEhenél enrbeweogenitigs 19 a

overlapplng the i nner wall 25 of the annul ar space
ame ?%%‘Ebk?eEFBPUbP%Fef%SW ?ﬁePHEQPSSFOanFB?efé9W|Qore 20

Comng tlgﬁ Eﬂlghg%kﬂgfén%akho%S 9%3@@H§r2%ﬁg® the air

perip era apertures ei ng forméd t he
cOheettg ohodughetsententradrbot? 1¥o whéchl ow borded with

rder to create further urbul nce
rihs, Tedidahan ) tRabfal  EhAE  the! REvaRE parf s 18570 the
QRed Bdikedd are ﬂiﬁéﬂgedlgtﬂﬂbhtéh|y oppositely in the
unit 15 and have a wdth which is sllghtly greater

than the dianeter of the inner wall In the unit

%@l@&cfﬁd%%g 6Hl€| yrgéc&gﬁiﬁgzgo %EguE$Q iQ EBfEQW%here are

openi ngs for air from urroundi ngs, which are
qanhvamedngmde@ém sbderEhentﬁbeinﬁlbwlSpandngselalfor air

t ual | M offset, are hn on e?gh side and | ead h
%% e FUEFPR 1?%?0 YhicAnhGF 4P¥sBREBIBESaAG St REFR!
ReF PEGE GUbBF L¥ehPRECLR, thBt Anthe1kl gnabake RQtullly offset

and lead tangentially into the flow bore 20 which
communicates with the inhalation channel 16, the central
bore 17 being in the form of a segment-shaped opening 21

with rounded corners 22,

The unit 15 according to Figures 15 to 18 is equipped with
a deflector plate 23 which extends conically above the
central bore 17, coaxially in the flow bore 20, the tip 24
of the conical deflector plate 23 pointing in the direction
towards the bearing 3 for the blister cavity containing the
medicament and the deflector plate 23 having a smaller
diameter than the flow bore 20 so that an annular space 24
having an inner wall 25 is formed between the central bore
17 and the flow bore 20, through which annular space 24
aspirated air flows, an outer wall 26 of the flow bore 20

overlapping the inner wall 25 of the annular space 24 and

the deflector plate 23. The deflector plate 23 is connected
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15 expl ai ned herei nbefore, the deflector plate 23,
which Dbridges the central bore 17, is conical in form
and is disposed coaxially both to the central bore 17
and to the flow bore 20. 20 In the unit 15 according
to Figures 23 to 26, the two_ Lgflow openings 19 for
air fromthe surroundi ngs, whi are each arranged
off-centre in the unit 15 and are also nutually
offset, are let in on each side and |lead tangentially
into the flow bore 20 bridged by the deflector 25

p%@t€hg3inﬁgf Ghat EﬁfbgPaebstaﬁ98%§i§ﬁe§83”§%%%@u e 28
the webs 27 to a centefing ring 29 inSerted into the
umeing S5formiéed Durstble fliilawetennettibe déf kket cenplratlebore 17

23 is greater. thap. the dianeter of the fl ow bore 20

o TRl Elp e ot tAe:  TBnPENFRQERi Fges6e SUTERES thTbulence

sianelas dai £st19RS16a8EHEHiOHt the meARakReAR,| RAal &licOAnflow

devi ce having a piercing elenent with an |nﬁalathn _

deRertnghal? ngre preaeged diemerradsy aprpesitedyr in the unit

t ngday. o, tign h D
RS fad hat ek LR 18 TPhELD, BB £ ene
dimlyetde ofl easeinfethealpodber. The fol |l owi ng

results were found. Dosage: 30 ng of the 25%test

formulation (7.5 ng of active ingredient) Test 1 2

I hatigd | @R eV Ce-SbAAfRE dt ¥ Fhgtagdandeyi bh, the two
pi ercing el ement piercing el enent w thout def | ector

alf Wpw hoplen i ras ot O pfar ea pr af comFPDE4Rpay enndgyr, y/hich are
]e5562§r32n&e3 é?fgéentre in the unit 15 and are also

mutually offset, are let in on each side and lead
tangentially first into the annular space 24 and then,
perpendicularly thereto, into the flow bore 20. As
explained hereinbefore, the deflector plate 23, which
bridges the central bore 17, is conical in form and is
disposed coaxially both to the central bore 17 and to the
flow bore 20.

In the unit 15 according to Figures 23 to 26, the two
inflow openings 19 for air from the surroundings, which are
each arranged off-centre in the unit 15 and are also
mutually offset, are let in on each side and lead
tangentially into the flow bore 20 bridged by the deflector
plate 23. The flat deflector plate 23 is connected via the
webs 27 to a centering ring 29 inserted into the unit 15.
The outside diameter of the deflector plate 23 is greater
than the diameter of the flow bore 20 in the region of the

centering ring 29.
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MMAD/ m (GSD) 4.2 (1.9) 3.9 (1.9) FPD(Ikpa)/ FPD(4kpa)

0.27 0.56 FPF)4kpa)/ % 20.5 24.7 10 - 41 - Patent

Clainms 1. Inhaler for adm nistration of a pulverul ent

medi canent in the formof an inhal abl e substance,
substance 5 formul ation or subghance mxture froma
blister cavity which is to be opened by piercing

el enents (11) and is nounted in a | ower housing part

(1) of a housing (2) which is conposed of an upper
housi ng part (6), which is in the formof a

UL Hph @£ 2P8sPaga8nchpbakat bae 18 eBapask %%6hnh%ﬁ%tlon
the | ower housing part (1), which has an air inlet

openi og mgv;n@haraceecasedelamenatw1theannnahaﬂa¢non device

DRy & P Bridlce LRREhG! SHR, AR kRl pdat < A e andard

Uﬂbﬁmtﬂﬂ@ﬁlbﬁ EONDETH gt BIBW62958Dw@EC usgdebeMehks test
(11), the upper housing part bei ng di spl aceabl e
e EaRCe o ThR F%ﬁ\?érsﬁéﬁ§¢n§°p§Ft-‘dY( Ig% ﬁeéleaéne g the
dpe PﬁéSfSil&@Yhﬁyreg%kghﬁle% g6aARdi ng to claim
characterised 1n t the piercing el ements
(11) are disposed at a distance fromthe blister

it b t L t
A dehnad Rt 1802 fe bSO rpHORC LABUSTng Bl P active
({ngeediéme) | ower housing part (6) and, in a position
dpflnpd hy at |l east one second . clip 25 copnection,

t hey proff€st into thé opened blli ster cav ty. 3. 2

T BT PP O e el hdlrd withy 2o o T SESntlird with

piercing element piercing element

without deflector and with deflector

plate _ plate
FPD(gxpay<pm/mg (Vk/%} 1.5 (23.7) 1.9 (8.9)
MMAD/pm (GSD) 4.2 (1.9) 3.9 (1.9)
FPD(1xpa) / FPD (axpa) G.27 0.56
FPF (4xpa) /3 20.5 24.7
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that each piercing elenent (11) has a triangular tip,
30 one piercing elenent (11) being arranged in the
region 42 of the inhalation channel (16) and one
piercing elenment (11) being arranged offset laterally
thereto. 4. Inhaler according,to_any one of clains 1
to 3, 5 characterised in that ? e piercing elenents
(11) are made of a plastics material. 5. Inhaler
according to any one of clainms 1 to 4, <characterised
in that the piercing elements (11) are 10 produced in

one piece with the unit @ELarftOlcldinPer sion. 6.

I nhal er according to any one of clainms 1 to 3,
characterised in that the piercing elenents (11) are

made of netal. 7. lnhaler according to claim®6, ,
char actefLeE Bt A4PLPLREERFEPE: R B BHINESOAPDE egicament
punchegh otlbe Ofo2mPb At 8n (ARA18BUE ShibERhAkeaNdudstance
bent at an acute angle to 20 the plate (12) so that

t hey pbe¥mulatiee @rr8ebsbanceoRAKEYrehsrpm gt &lister cavity
ity | ' Lm.Z, hsed .
cavl ywh§%%ef%ﬁ%?;b§i§§éﬁéﬁgb%gggkgng§ gi@ﬁ%ﬁ%&eﬁh§§ and is

in that S co

posi t imeuhbedi by a2bowad/ houkingt paptl gtkedfmanheustiag (2)
t he unit,élSl for dispersion. 9. I|nhaler accordin% to .

cl ai mYhbrhots cRaPRREEYi SEdaNnuPPRAL hPHELPEWRR TRoUS) ngWhich

part ({4 [AStk¥OrQPROSENY ﬁbh@hp@gcgrQﬁgchhenép(ihhagation

and correspondi ng clip openings (5) are let into

t he uppeanmelisihg) paand(bhei howetf Bovatingppanss.(1), which
has an air inlet opening (9), characterised in that
the inhalation channel (16) of the upper housing part
(6) has a unit (15) for dispersing the pulverulent
medicament, which unit (15) is connected to the
piercing elements (11), the upper housing part (6)
being displaceable relative to the lower housing part

(1} in order to open the blister cavity.

2. Inhaler according to claim 1, characterised in that
the piercing elements {(11) are disposed at a distance
from the blister cavity in a position locked by at
least one first clip connection (10) between the upper
housing part (1) and the lower housing part (6) and,
in a position defined by at least one second clip
connection, they project into the opened blister

cavity.

3. Inhaler according to claim 1 or 2, characterised in
that each piercing element {11) has a triangular tip,

one piercing element (11) being arranged in the region
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10. Inhaler according to claim9, characterised in

that 5 the clip projections (4) are arranged at free

ends of opposing locking arms (7). 11. Inhaler

according to claim9, characterised in that the clip
openings (5) in the plane in_m?'ch the 10 blister

cavity is opened are in the fo of slots. 12.

I nhal er according to claim1 or 2, characterised in

that the upper housing part (6) is nounted to be

di spl aceabl e relative to the | ower housing part (1).

15 13. ofnfﬂéeinﬁﬁigﬁgbﬂgchgnﬁki'qh%) 2n® oh® piercin
characteri sed an anti-twi st neans 1s-arrang

bet weealementupfpdi beispngrpangefi6pfdsett latleawdrly thereto.
housi ng part (1). 20 14. Inhaler according to any one

of clainse 1 to 13, characterised in that the upper

hpusi ngnRaLér(8tchbagiag €yl hAY badl o2 cahlimBt 1cql 3,
cross-section in which the |ower housing part (1),

whi ch fBaegrtagiped| 1pr thak| thei paercangr gdsmeadssi dil) are
IS no dye 5 ly in the direction
tomar égg g?r §§$9?§C§p@§?§§g?& the air inlet

openlng (9) belng forned on t he free end face of the

wer hous art é A I nhal er accordi ng_to any
o of [RhaifE 4opgr 3t gSE"cﬁﬁVaEP@rP§e&1?ﬁmt‘3hét tond

upper 8@#§é89e9§5&daﬂg thet £9é651BQE§hgge@@hbn%%e(11) are
each di sh-shaped in cross 44 section he | ower

hou3| ngrpducedeingoneuniedei withethappedithddsindgopart .
In rding to claiml, characterised in
that  SrTRerBie

Pster cavity containing the pul verul ent
medi cament is arranged by the manufacturer in the

6. Inhaler according to any one of claims 1 to 3,
characterised in that the piercing elements (11) are

made of metal.

7. Inhaler according to claim 6, characterised in that
the piercing elements (11) are punched out of a plate
{12) made of metal and are bent at an acute angle to
the plate (12) so that they point in the direction

towards the blister cavity.

8. Inhaler according to claim 7, characterised in that
the plate (12) is connected in a positive-locking
and/or friction-locked manner to the unit (15) for

dispersion.

9. Inhaler according to claim 1 or 2, characterised in
that the lower housing part (1) has two opposing clip

projections (4), and corresponding clip openings (5)
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bearing (3) of the housing (2). 17. Inhal er according
to any one of clains 1 to 16, 10 characterised in that
the inhaler is provided with an air-tight outer
packaging, in particular a film container. 18.

I nhal er according to claim1l,_ ﬁgaracterlsed in that 15
the nmedi canent is stored in the blister cavity, viewed
in the direction of flow, upstreamof the unit (15)
for dispersing the pul verul ent nedi canent and passes
through a central bore (17) of the unit (15) into the

| nhal agkani ganneb CAG) uBbelhBoMRYTEPLS opet%ﬂe ?ﬁégf%%rent

(15) having at east one i al nin

whi ch pbaneaicates with a flow bore (20) that |eads
into the inhalation channel. 19. Inhaler according to
claim 18, characterised in that 25 the central bore

(17) ofnh&EednhtcbBingsStdl &pafd 9, N chakia@te@ilsel tifh that
one of the gler0|n el ement s 511) 20. Inhal er
accor dHhg F41BI BFAY ¢8Liensr 440 eArseariangral att fgee ends of

centr???ggé n§%|c a|§ %%ﬁgnQeg by an annul ar 30 space

(24) ows ‘and into which the
ianom;opening (19) leads, the outer wall (26) of the

4 b 20 erla an_i nner wal

ﬁ% ﬂﬁﬁtg %aeé %%a? gﬁeggﬁﬂaﬁércaeespaﬁﬁgsee in that
cl ai m 48 0k1 20, opBRLA§EEN §e§n|ﬁhe5 thak Y¥WOwhich the
dlanetrallgﬁopp05|te |nflom10pen|ngs (19) are

provi debister epdibyofswapehesasei ght thegfeamepft sdpts.
the dianmeter of the inner wall (25). 22. Inhaler
according to claim 18 or 20, characterised in 10 that
ther e mmleabpeovadedraingeast clabmnut val by ehhgatterised in

that the upper housing part (6) is mounted to be

displaceable relative to the lower housing part (1).

13. Inhaler according to claim 1, 2 or 12, characterised
in that an anti-twist means is arranged between the

upper housing part (6) and the lower housing part (1).

l4. 1Inhaler according to any one of claims 1 to 13,
characterised in that the upper housing part (6) has a
cylindrical or elliptical cross-section in which the
lower housing part (1), which is cylindrical or
elliptical in cross-section, is mounted and extends
conically in the direction towards an air outlet
opening (18), the air inlet opening (9) being formed

on the free end face of the lower housing part (1).

15. Inhaler according to any one of claims 1 to 13,
characterised in that the upper housing part and the

lower housing part are each dish-shaped in cross-



i nfl ow openings (19) which lead into flow channels on
opposite sides of the unit (15) which conmmunicate with
one another. 15 23. Inhal er according to any one of
clainms 20 to 22, characterised in that the inner wal
(25) has axial apertures (21)450L the fl ow connection
of the bore (15) wth the flow bore (20). 20 24.

I nhal er according to any one of clainms 18 to 23,
characterised in that the unit (15) has in its flow
bore (20) a deflector plate (23) for the nedi canent.

25. 1 nbatesoACCeRdi Ngwke ﬁeﬁsgggl 8k r¢! %ie%glglz)%t%t%iﬁs in the

25 characterised i n that the ector plate

f ast emepipev houvehndgrpagtring (29) inserted into the
unit. 26. Inhaler according to any one of clainms 1 to
25, 30 characterised in that it is for single use.

16. 1Inhaler according to claim 1, characterised in that
the blister cavity containing the pulverulent
medicament is arranged by the manufacturer in the

bearing (3) of the housing (2).

Inhaler according to any one of claims 1 to 16,
characterised in that the inhaler is provided with an
air-tight outer packaging, in particular a film

caontainer.

Inhaler according to claim 1, characterised in that
the medicament is stored in the blister cavity, viewed
in the direction of flow, upstream of the unit (15)
for dispersing the pulverulent medicament and passes
through a central bore (17) of the unit (15%) intoc the
inhalation channel (16) of the mouthpiece, the unit
(15) having at least one radial inflow opening (19)
which communicates with a flow bore (20) that leads

into the inhalation channel.

Inhaler according to claim 18, characterised in that
the central bore (17) of the unit (15) is disposed in

alignment with one of the piercing elements (11).

Inhaler according to claim 18, characterised in that
the central bore (17) is surrounded by an annular
space (24) through which air flows and into which the

inflow opening (19) leads, the outer wall (26) of the
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flow bore (20) overlapping an inner wall (25) of the

annular space (24).

Inhaler according to claim 18 or 20, characterised in
that two diametrally opposite inflow openings (19) are
provided, the width of which is slightly greater than
the diameter of the inner wall (25).
Inhaler according to claim 18 or 20, characterised in
that there are provided at least two mutually offset
(19) which lead into flow channels on

(15)

inflow openings

opposite sides of the unit which communicate with

15

20

25

30

23.

24.

25.

26.

one another.

Inhaler according to any one of claims 20 to 22,
characterised in that the inner wall (25) has axial
(21)

with the flow bore

for the flow connection of the bore

(20) .

apertures

(15)

Inhaler according to any one of claims 18 to 23,
characterised in that the unit (15) has in its flow
bore (20) a deflector plate (23) for the medicament.
Inhaler according to any one of claims 18 to 24,
characterised in that the deflector plate (23) is
fastened to a centering ring (29) inserted into the

unit.

Inhaler according to any one of claims 1 to 25,

characterised in that it is for single use.



