
Inhaler The invention relates to an inhaler for administration of a.
puiverulent medicament in the form of an inhalabie 5 substance,
substance formulation or substance mixture from. a blister cavity
which is to be opened by piercing elements and. is mounted in a lower
housing part of a housincj which is composed of an upper housing.
part, which is in the form of a mouthpiece and has an inhalation
channel, and a lower 10 housing. part, which has an air inlet
opening.. EP 0 911. 047 Al diecioses an inhaler for the inhalation.
of puiverulent medicaments from capsules, which inhaler comprises a
lower part having two windows and a plate in 15 which there are
capsule holders and air inlet openings. An inhalation chamber is
further connecteci to the plate, at which there is provided a head
which is equipped with two ground needles and is moveble against a
spring. A montt. tube is connected to an upper part of the inhaler,
and a 20 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 is intended for multiple use.. EP 0 835 148 El
further describes an inhaler for the 25 adminisi-ration of
medicuments from a strio-sheped blister pack, a blister cavity being
emptied by means of a preesing aid. The inhaler substantially
comprises an elongate housing conelsting of at least two housing
parts which are pivotabiy connected to one another by way of a hinoe.
30 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 amt. on the narrow side  opposite the mouthpiece s it has an air
inlet. opening which is connected to the mouthpiece by way of an air
channel, The air channel is designed to receive the medicament from
the blister cavity, the medicament being released by a 5 pressing-out
plunder associated with the housing, the pressing-out plunger, when
pressed by the user of the inhaler., causing the cover film of the
blister cavity to be torn open, whereupon the medicament either
remains in the cavity of the blister or fails into a powder channel
of the 10 air channel, This inhaler is intended for multiple use
owing to its construction. In order to inhale the medicament
effectively, the patient must brmng. the mouthpiece of the inhaler
into contact with 



15 the oral mucosa .'Utm;, mouthipharynxT. This is found to be a
problem in that the oral oncosa in all people contain a variably
large number of different bacteria and other microorgandsrci:E.,
which may be. pathogens, Accordingly, the mouthpiece of the inhaler
becomes contaminated when nsed. 20 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 variable
consistency depending. on. the patient's personal approach, his/her
age and the severity of his/her illness. Moreover, 25 the inside of
the housing of the inhaler also has to be cleaned, in particular. in
order to remove medicament. residues, because such residues can be,ad
to regulatory problems If they become detached at. irregular
intervals and are discharged with the actual dose,  DE 693 1 100 T2
discloses a disposable inhaler which is to he activated by breathing
and which comprises a tubular housing having two parts forming an air
duct which is open at both ends, one end forming an air inlet and the
other end formina an air outlet. The housing has a compartment for
storing a pharmaceutical powder foralation and is provided with a
narrow portion adjacent no the compartment in order to achieve a
turbulent air flow at. the narrow portion on inhalation, by which the
powder is lifted out of 10 the compartment. and mixed with the air
stream. The compartment is in the form. of an indentation adjacent to
e air inlet and communicates with the ambient air by way of a
through-hole in its base. The indentation and the through-hole are
covered in an air-tight 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 20 patient to handle while having a
simple and inexpensive construct ion the oh theiaiation channel of
the apper naaspart has a anit  



fr)r M=.30 connected to the oiex  arai------------ da:tent whi  the
uppa, lower ftmm  individual parts and comprises only components that
are absolutely necessary. The unit for. dispersion is either produced
in one piece with the upper housing part by the injection-moulding
process or is connected fixedly. ann 5 permanently to the inhalation
channel by welding, adhesive bonding., pressing or other
knownningC''cThe unit for dispersion. ennures that. the particles of
the medicament are distributen finely and in an inhalable manner in
the air aepiraten by the user. Owing to its 10 design as a single
-une inhaler, its handling is simplified because regular cleaning is
not necessary and medicament residues, in. particular in the
inhalation channel and/or in the unit. for dispersion, cannot. Impair
the delivery of the medicament, The upper housing. part, and.
accordingly also 15 the mouthpiece, can be in tho fotm of a simple
tube without an ergonomic design. and, like the lower housing part,
can. be made of. a plastics material, The plastics. materials are
prC' ferably polymers., thermoplastic poly:condensation products,
polyendncts, modified natural materials or 20 rubbers or mdxtures of
these plastics materials. Particular preference is given to
polvolefins, vinyl chloride poiymete, styrene polymere, polyacetals,
poiyamides, thermoplastic polyesters and polyaryl ethers or mixtures
of these plastics matetials. Examples of these plastics 25 materials
ate polyethylene, polyvinyl chloride, polvoxv - methylene,
polvacetai, acrylonitrile/butadiene/stytehe (ASS),
aervionittile/styrene/acrylic ester 0,1;;;I:',-.i, polvamides,
polycarbonete, poly(ethylene terephthalatei, poly(butylene
terephthalate) or poly(phenyiene ether), Such 30 plastics materials
can be obtainen, fox example, from Eneinger in Germany, Eufrinien,  -
5 - Inhalers are known under the trade names HandiMalers, Spinhalers,
Potahaler's, Aerolizers, Flowcaps, Turbospin, AIR. DPI(r), Orbitals,
Directhalers and/or are described. 



5 0E33 45 722, SP 0 591 135, DE 43 18 455, WO 91/02558, FR-A2 146
202, US-A-4 069 819, E8665085. EP 869079, US 3,991/61, WO 99/45987,
WO 20051672, Bell, J" Pharm, Sci. 50, 1559 (1971); Cox, Brit. Web. J.
2, 534 (1969). There are known as powder inhalers single- or
multi-dose 10 powder inhalers, in particular Spinhalers, Rotahal4ir'%
Aerolizer, inhalators, Handifialers, Diskhalers, Diskus, Accuhalers,
Aerchalet. Eclipse, Turbohalers, Turbuhalers" Easyhalers, Novolizer,
i.iickbuielbutvimai , woyoilcer- Skyellaiers, Xceloyairs, Puivinas,
Thifunl, MAG -haler(r), 15 Twisthalers and Jethalers. 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 20 pharmacologically active ingredient and is
selected (for. example.) from the group consisting of betanimetics,
anttcnolinergics, corticosteroids. PDEA inhibitors, LTDA antagonists,
EGER inhibitors, dopamine agonisrs, 81 - antihistamines, PAF
antagonists and P13 kinase inhibitors. 25 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
antigholinergic, corticosteroid, PDF4bitor, EGER inhibitor or LTD4
antagonist,   W represents an anticholinergio combined with a
betamimetit, corticosteroid. P0F4 inhibitor, EGER inhibitor or 11104
antagonist,      W represents a oorticosteroid combined with a. PDE4
5inhibitor, EGFR inhibitor at ETD4 antagonist,  W represents a. POE4
inhibitor combined with an EGER inhibitor or LT04 antagonist,  W
represents an EGER inhibitor combined with an LTIA. antagonist_ 



10 As betamimetins there are preferably used compounds selected from
the gschp acheistinq of albuterol, affonmoterol, bambuterol,
hitciterai, brosaterol, carbuterol, cienbuterol, fenoterol,
fermaterol, 15 hexoprenaline, ibuterol, isoetharine, lsopenalinc,
levasalbstamol, mabuterol, meluadrine, mcteproterenol, orciptenaline,
pirbhtercl, procaterol, reproterol, rimiterol, ritcdrine, saimefamol,
salmeterol, sotereaol, sdlphonterol, terbutaline, tiaramide,
tolubuterol, 20 zinteroi., CHF-1035, HOEE-81, EUL-1248 and.
3-(4-f6-[2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-pheny1)-
ethylaminoi-hexylosyl-butyll-bensyl-aulfonamide
5-[2-(5,6-diethyl-indan-2-y1amino)-1-hydroxy-ethyli 8-
hydrosy-1H-quinciin-2-one 25 -
4-hydroxy-7-[2-{[2-1{3-(2-pbenylethoxy)propylln]f5h.
iethy11.--aminclethyll--.2(3R)-benzothiazolone
1-(2-fluoro-4-nydrosyphenyi)-2-[4-(1.--bensimidasoly1)-2-
methyl-2-butylaminc]ethanol
1-(3-(4-methczybensyl-amino)-4-hydsczyphenyl]-2-[4-(1-
30benzimidasoly1)-2-methyl-2-butylaminoiethanol   1 -[2ll -5 -hydroxy
-3 -exo -4H -1,4 -benzexazinB---y].] -2 -[3 N I'-dimethylaminophenyfl
-2 -methy1-2 -propylaminolthandi  1 -(20.-5 -hydroxy -3 -exo4H- I. ,.
4benzoxazin -8---vi ] -2 -(3 -(4 - methoxyphenyl) -2 -methyl -2
-propy)arinclettanol - 1 -1-.2H -5 -hydroxy-3 -oxh -4H-benzoxazin -0
butyloxyphenya) -2 -methyl -2 -propylaminojethanol  1 -[2ll -5
-hydrhxy-3 -oxo -4H -1,4 -benzoxazin -2 -yll -2 -.{4 -[3 -(4 -
methoxyphenyi) -1,2,4 -triazol -3 -yi] -2 -methyl -.2 -butyl -
aminelethanol 10 - 5 -hydrrizy -8 -(1 -hydroxy -2
-Aedpropylamdnobutyl) -.20 -1,4 - benzoxazin -3 -(4H) -one 



1 -(4 -amino -3 -chlore -5 -triflucromethylphenyi) -2
butylamino)ethanol        6 -hydroxy -0 -il -hydroxy -2 -12 -(4
-methoxy -phenyl) 15dlmethyl -ethylamino] -ethyl}
-411.-1:',5m2.0[1,4]oxazin -3 -one  6-hydroxy-8 -{1 -hydroxy -2 -1,.2
-(4 -penoxy -acetic acid ethyl ester) 1,1 -dimethylethyiamino]
-ethyl: -4H -benzo[1,4] - oxazin  6 -hydroxy-8-hydroxy-2 - -(4
-plienoxyacetie acid) 1,1 - 20dimethyl -ethylaminel -ethyl)
-4H-benzo[1,41oxazin -3 -one  --d2-dimethyl -(2,4,6 -trimethylphenyl)
-ethylamino] - 1 -1)ydioz7 -.ethyl} -6 -hydroxy-4EHbenze[1,41chazin
-3 -one  6 -hydroxy-8 - 1 -hydroxy -2 -,2 -(4 -hydroxy -phenyl) -1,1
- dimethyl -ethyaaminol -ethyl} -4H -benzo[1,4)ogazin -3 -one  6
-hydrhxy-e -fl -hydroxy -2 -[2 -(4 -isopropyl -phenyl) -1,1 -
dim,i:thyl-ethyldmino] -ethyl} -4H -benzof1,4]oxazin  -1,2 -(2 -(4
-ethyl -phenyl) -1,1 -dimethyl -ethylaminej -1 - hydroxy -ethyl; -6
-hydroxy -4H -lienzo[1,41exazin -3 -one ; 2 -- [ 2 --(4 -ethoxy
--phenyl) -- 1, L-iiinethyI -- etlamino 1 -- -- 3 0hydroxy -ethyl} -6
-hydroxy-4h -henzo[1,4]exazin -3 -one  6 --- ho xy- 3 - o xo -3 "
4UJ.flVCtiO2bi ph en oxy ) --but yr lc acid 6-- hydr oxy-et hy6 - hyd
rox y -4-  n z o [:1. 4 ] oxa z3-one -(4-ethoxrbonyl.ami.n '3 cyan o
5 f 1.uo rophen v ) 2 --- ( tert --but yl.amino) ethanol. 



2-- h yd rox y-- 5 (ydr c'x y 2 { 2-- [ 4 ( 2 -1; yd roxy- 2 --p
henyl-ethy amino )enylihy 1) -- et hyl ) ---b z a .1 de yde " [ h yd.
r oxy -5-- ( 1. hy d r o z:y - 2 -- 2- 4 -- ( 2 -hydr o x y - 2 -ph
en y - et:by:Lamina ) -phenyl. ] tthy 1 ami. n o )) -phenyl] f o
rmami (de 8 -- yd oz.:" - 5- ( 1 - hy d rox y -- 2 -{ 2 - [ 4 -- ( 6
--me t x y--bib e n yl. - 3 - yl --on e -hydr 0 X y 5-- 1 ---h y dr
oxy --- 2 --- (e n e t lam'. n o -Ai ex ya.ami TIO ) ethyl ] -qurn--
2 -one [ 4 -- ( 2i no 2 --me tropozy ) --phenyllamin o -- phenyl )
-et hy .1ycir. (Dxy--- et: yi. --- h yd ox y qu I. no 1 n-- 2 -one
hyk:v 3 h y d roz:tny 1 20et h yl a mi. n ] ---h e x y-1 o yt y 1
)-met: IT; y 1 --phe y ---u r ea -- ( 2 - 6-- [ 2 ( 2d cr o ---b en Z
)71 02:7 ))7`,0 X yzi) X y SM h yd roxy ethyl. ) -2 -hydr oxyme t
h.,71. -phenol ---[ 2 --hyd r oxy 2-- ( 4 -- hyd r o 2. y --- 3 h yd
on: yin e t-phenyl ) ethy lam iexylo.x.,)U.). f Or) Ell C1/2 2 53
3--[ --- hydro.zy 2- ( 4 h y roxy 3 hydyTh et hy ) h I am. i n o hep
tyloxy) --pr) benzY S f. na n't .. . de 4 2- { 6 - 4 -Pen t a e Li 1
f ono/I-ph !1 n y11 )c) yy 



anti nhyd 3: 0 .),) ye t: y 1 ) 2 "''2xyme h I -phenol. N a daman t a
n.- 2 y2 ---------2--- [ 2 -- y d oz. y -2- ( 4 hyd r ox y---- ---
(,)yd o x ym e h yl. -- e ny 1)-ethyl am ino --pr opyl ) -phenyl) -
aoetacni.de.  optionally in the fobm of their racemates, ehantiomera,
diastereoisomets and optionally in the term of their
pharmacologically acceptable acid. addition salts, solvates 5 or
hydrates, preference is qiven according to the invention to the acid
additiort salts of the betsmimetiba selected from the group
consisting of hydrochloride, hydrobromide, hydroiodide, hydrasultate,
hydrophosphate, hydromethadesulfonate, hydronitrate, hydromaleate,
hydroaretate, hydro- 10 citrate, hydrofumarate, hydrotartrate,
hydrooxalate, hydro- succinate, hydrobenroate aod.
hydro-p-tolnenesulfonate, As anticholinergice there are preferably
used compounds selected from the group consisting of tiotrooinm
salts, 15 preferably the, bromide salt, 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 20 above-mentioned salts, the cations
represent the pharmacologically active conatituent- The
above-mentioned salts        can preferably contain as anions
chloride, bromide,., iodide, sulfate, phosphate, methanesulfonate!,
nitrate, maleate, acetate, citrate., fumarate, tartrate, oxalate, 25
succinate, benzoate or petoluenesulfonate, with chloride, bromide,
iodide, sulfate, methanesulfonate or p-toluenee sultanate being
preferred as counter-ions. Of all the salts, the chlorides, bromides,
iodides add methanesulfopates are particularly preferred.
Anticholinergica that are likewise preferred are selected from the
salts of formula AC-1  



/"-1.'1' (6:, p HO-4 ----    wherein X- represents a negatively
charged anion, preferably 5 an anion selected from the group
consisting of fluoride, chloride, bromide, iodide, sulfate,
phosphate, methane- sulfonate, nitrate, maleate, acetate, citrate,
fumarate, tartrate, oxalate, succinate, benzoate and petoluene-
sulfonate, preferably a singly negatively charged anion, 10
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 15 enantiomers of formula AC-1-en
wher,An X- can. have th mmardnx menilonmd :,rbmv.r5 axe rif
prtic.ui,,if importance, Fuxthmr preferrmd anticholinergiras axC.
selected from the salts of fofmu.ja AC-2   A.C4 wherein R can
represent alt: her methyl or ethyl and wherein 2: can have the
meaninqn mentioned. above. In an alternative embodiment:, the
compound of rnrmula. AC-2 can also be in the 5 form of the free base
AC-2-base 



Further mentioned compounds are  2,2-dipheny1propionic acid tropenol
ester methobromide  2,2-dip1enylorcnionic acid scopine ester
methobromide 10 - 2-f1aore-2,2-diphenviacetic acid scnpine ester
methobrema de  2-fluoro-2,2-dipenylacetio acid. tropenel ester
methobremide  3,3',4,4P-tntrafluorobenzi1ic acid tropenel enter
15methebromdne  3.3'34,4'-tetra1:luorobenallio acid scorn ne ester
methebremide  4,4'-difluorobenzilic acid tropenol ester methehronide
4,4'-dfluorehenzilic acid scopine ester methebremlde 2L
3,3'-difinerobenzilic acid tropenol ester methehremide
3,39-nifluorebenzilic acid scopine ester metnehremide   9 -hydroxy
-licorene--9 -carboxylic acid tropenol ester methebromide  9 -flubro
-flaorehe -9 -carboxylic acid tropenol ester methobromide 5 - 9
-hydroxy -fluorene -9 -carboxylic acid. scopine ester methobromide  9
-fluor -fluorene -9 -.carboxylic acid scopine ester methobromide -
9-methyl -fluorene -9 -carboxylic acid tropenol ester 



10methobromide  9 -methyl -fluerene -9 -carboxy-1LaC acid scopine
ester methobromide  benzilic acid cyclopropyitropine ester
methebromide  2,2 -diphenylpropionic acid cyclopropyitropine ester
15methobromlde  9 ehydroxy -xahthene -9 -cerboxylic acid.
cyclopropyit -opine ester methobromide  9 -methyl -fluorene -9
-carboxylic acid. cycloprepyitropine ester methohromide 20 - 9
-methyl -xahthene -9 -carboxylic acid cycdopropyitropine ester
methobromide  9 -hydroxy 'l:luorehe -9 -carboza tc acid
cyclopropyitropine ester methobromide  4,4 -difluorobenzilic acid.
methyl ester cyclohropyl - tropine ester methobromide -- 9 -hydroxy
-xahthene -9 -carboxylic.. acin tropenol ester methebromide  9
-hydroey -xanthene -9 -carboxylic acid copine ester me thobr omin e
30 - 1-methyl -zanthene -9 -carboxylic acid tropenol ester
methcbromide   9-merhyl-x2tnthene-9-carboxylic acid soopine ester
methobromidg  9-ethylezantene-9-carboxylic acid tropenol ester
methobromide 5 --i 9-diflubromethyl-xanthene-9-chrboxylic acid
tropenol ester methbbromide  9-hydroxymethyl-xanthene-9-carboxyaic
acid scdpine ester mhthobtbmide, 



10 The abbve-mentlohed compounds can also be used within the scope of
the present invention in the form of salts in which the salts methc-X
are used ihsteah of methobrowide, wherein X. can have the meanings
mentioned above for X-. 15 As colticosteloids there are preferably
used compounds selected from the group consisting of beciomethasbne,
betamethasone, budesonidg, butixocort, oicjehoniAe, deflazacbrt,
dexamethasone, etipred.nol, fienisolide, fluticasone, loteprednol,
momethsohe, prehnisolone, 26 prehnisone, roflepcnide, triamcinolone,
RPR-106541, NS-126, ST-26 and
6,9-dif1uoro-17-1.(2-furanylcarbonyi)ory1-11-nyhroxy -16-
methy1-3-ozo-androsta-1,4-diene-17-carbothibnic acid (5)-
fluoromethyl ester 25 -
6,9-ddfluoro-11-hydroxy-16-methy1-3-oxo-17-prbpionyloxyandrosta-1,4-d
dene-17-cerbothionic acid (5)-(2-oxotetrahydro-feran-33-yi) ester,
6a,9d-difluorb-11P-hydroxy-16a-mbthyl-3-0ze-17a-(2,2,3-
tetramethylcyclopropylcarbbnyi)oxy-androsta-1,4-diene3017P-carboxylic
acid. cyanomethyl ester,  optionally in the form of their racemates,
enantiomers or diastereoisomere and optionally in the form of their
salts and derivatives, their solvates and/or hydrates. Any reference
to steroids includes a reference to any salts or 5 derivatives,
hydrates or solvates thereof that may exist. Examples of possible
salts and derivatives of the steroids can be: alkali salts, such. as,
for enample, sodium or potassium salts, sulfobenncates, phosphates,
isonicotlnates, acetates, diohloroacetatee, propionates, 10
dihydrothen phosphates, palmitates, pivalates or furoetes, As PDE4
inhibitors there are preferably used compounds selected from the
group consisting of enprofyildn" theophyllin, roflumilast, arific
(cilomilast), tofdmilast, 15 pumafentrdn, lirimilast, arofyllin,
atisoram, 0-4418, Bay-198004, BY343, CP-325,366, D-4396 Sch-351591),
AWC-12-281 (GW-842470), N(5-613, CDP-840, D-4418, P0-188787, T-440,
T- 2585, V-11294A, ca-lols, CDC-801, CDC-3052, 0-22888, 599'7
Z.--5370 Z-15370 and 20 -
1V-(3,5-dichloro-1-exo-pyridin-4-y1)-4-difluoromethoxv-3-
cyclopiepylmethoxybenzemide
(-)p-LC4aPti0OS*)-9-ethoxy-1,2,3,4,4a,10b-hexahydro-8-
methoxy-2-methylbenzo[5][1,6]naohthyridin-6-v1]-N,Ndiisopropylbenzami
de 25 - (R)-(49-1-(4-bromobencv1)-4-[(3-nyclopentloxy)-4-
methoxyphenyll-2-pyrrolidone
3-h_yclopentyloxy-4-methox>h,heny2)-1-(4-We[N-2-cyau, _
metnyi-isothioureidolbency1)-2-pyrtolidone
cls[4-cvano-4-(3-cyciopentyloky-4-methohyphenyi)cynioc.ghexahel-cerbo
kylic acid] 



2-esrbomethoxy-4-cynno-4-0-cyc1opropy1methexy-4-
diTluoremethoxyphenyalcycichexan-1-one
cis[4-cyano-4-(3-cyclOpropylmethoxy-4-difinnremethoxyphenyfloyelohexa
n-1-01) (RJ-(4-)-ethyl(4-(3-cyclopentylony-4-methexypnenyl)-
pyrrelidin-2-ylidene] acetate
(8)-(-)-ethyl[4-(3-cyciopentyloxy-4-methexyphenyl)-
pyrrelidin-2-ylidene1 acetate
9-cyclocenty1-5,6-dih.vdro-7-ethyl-3-(2-thienyi)-9.11-
10pyrezoici(3,4-c1-1,2,4-triazo1o[4,3-alpyridine
9-cyclopenty1-5,6-dih7dro-7-ethy1-3-(tert-butyl)-9Hpyrazolo(3,4-c)-1,
2,4-triazolo[4,3-e]pyridine, optionally in the form of their
racemetes, enahtiomere, diastereoisomers and optionally in the form
of their 15 ptharmacolcgically acceptable acid addition salts,
solvates or hydrates Preference is given according to the invention
to the acid addition salts of the 20E4 inhibitors selected from the
group censisting of hdrncnicride, hydrobromide, hydroiodid&.
hydrosulfate, hydrophosphate, hydromethane- 20 sulfonate,
hydronitrate, hydromaleate, hydreacetate, h7drocitrate,
hydrofumerate, hydrotartrate, hynxooxalate, hydrosuccinate,
hydrobenzoate and hydro-p-toluenesulfonate, As LTD4 antagonists there
are ptpferabiy used compounds 25 selected from the group consisting
of montelukast, praniukast, rafirlukaet, MCC-847 (Z0-3523), MN-001,
MEN-91507 (1,M-1507), VUF-5078, VUF-K-8707, L-733321 and   1-(
(R)-(3-(2-(6,7-difluoro-2-guinolinyi)ethenyl)phenyi)- 3-(2-(2-hydroxy
-2-propyllphenyl)thdo)methylcyclopropane30acetic acid.   1-(;
(1(R)-3(3-(2-(2,3-dichlorothieno[3,2-b]pyridin-5-
(E)-ethenyl)phenyl)-3-(2-(1-hydroxy-1-methylethyl)-
phenyl)propya)thio)methyl)cyclopropaneagetic acid
[2-[12-(4-tert-butyl-2-thiazolya)-5-benzofuranyi]oxymethyliphenyl]ace
tic acid, optionally in the form of their racemates, enantiometz,
diastereeisomers and optionally in the form of their
pharmacologically acceptable acid addition salts, solvates or
hydrates. According to the invention, theee acid 



10 addition salts are preferably selected from the group consisting.
of. hydrochloride, hybrobromibe, hydroiodide, hybfosulfate,
hydrophosphate, hybromethanesulfonate, hybronitrate, hydremaieate,
hydroacetate, hydtocitrate, hydrofumarate, hydtotartrate,
hybrooxalate hydrosuceinate, 15 hydrebenzoate and
hydro-p-toluenesulfonate. Salts or derivatives for the formation of
which the LTD4 antagonists are optionally capable are understood as
being, for example: alkali salts, such as, for example, sodium or
potassium salts, alkaline earth salts, sulfobencoates, 20 phosphates,
isonicotinates, acetates, propionates, dihydrogen phosphates,
paimitates, pivalatee or furoates, As D'SFR inhibitors there are
preferably used compounds selected from the group consisting of
cetuximah, 25 trastuzumab, AbX.-EGF,ICP.-62 and
4-[(3-chloro-4-fJorophenyi)amino)-6-fP1-orpholin-4-
y1)-1-oxo-2-nuten-l-y11-aminoi-7-cyclopropylmethoxyguinazoline
4-[(3-chloro-4-fluorophenvi)aminol-6-i[4-(N,N-dimethyl30amino)-1-oxo-
2-buten-l-y13-aminel-7-cycloprcpylmethoxy- geinazoline
4-((3-chloro-4-fluorophenyflaminol-6-1(4-(N,N-dimethyl-amino)-1-oxo-2
-buten-1-y1)-aminol-7-cyclopropy1mrAhoxy-quinazoline
4-[(R)-(1-phenyi-ethyl)amino)-6-([4-(morpholin-4-y11-1-
oxo-2-buten-1-yi]-aminol-7-cyclopentyloxy-quinazoline -
4-f(3-chloro-4-fluoro-phenyl)aminol-6-t[4-HR)-6-methyl-
2-oxo-marpholin-A-yaj-1-oxo-2-buten-i-vijamino)-7-
cyclopropyinethoxy-cpinazoline
4-[(3-chloro-4-fluoro-phenyi)amino]-6-;[4-(
(R)-6-methyl102-oxo-morpholin-4-y1)-1-0x0-2-buten-1-yllaminol-7-[(5)-
(tetrahydrofuran-3-yl)oxy1-quinazoline
4-[(3-chloro-4-fluoro-phenyflaminol-6-;
[4-((R)-2-methoxymethyl-6-ozo-morpholin-4-y1)-1-oxo-2-buten-1-yijamin
o}-7- cyclopropyinethoxy-quinazoline 15 -
4-[(3-chloro-4-fluoro-phenyl)aminc]-5-P-(CS)-6-methyl-2-
oxo-morpholin-4-y1)-ethoxv]-7-methoxy-quinazoline 



4-[(3-chloro-4-fluorophenvl)amino]-6-1[4-[N-(2-methoxyethyl)-N-methyl
-amino]-1-oxo-2-buten-1-yilamino)-7- cvciopropyinethoxy-quinazoline
20 - 4-[(3-chicro-4-fluorophenyi)amtho]-6-tf4-(N,N-dimethyl-
amino)-1-oxo-2-buten-l-yljaninol-7-cyclopentylexy-quinazoline
4-1(R)-(1-phenvi-ethyl)amino1-6-([4-:N,Nuhis-(2-methoxy-ethy1)-amino)
-1-oxo-2-buten-1-yliaminol-7-cyclopropy1-methoxy-quinazoline
4-E(R)-(1-phenyl-ethya)amim)]-6-(t4-[N-(2-methoxy-thyl)-
N-ethyl-amino]-1-oxo-2-buten-1-yllamino)-7-cyclopropylmethoxy-qutru,1
7rdine   4-[(R)-(1-phenyi-ethyl)aminci-6-({4-[N-(2-methoxy-ethylTh
30N-mPthyl-aminol-1.-oxo-2-buten-l-yllamino)-7-cyclopropyl-
methoxy-quinazoline  4-- [ (R) - ( I -phen) ami.no -6- ( 4-- [(4---
(tet ra hydropy ran- 4 - yl. ) -14-met.-azni no Io x o-  - ton ten[
amino)-- y o ime hoxy-quina o n a 4- [ [3 chic ro- 4 -- fl.uor
ombenvl ) amino] --- 6- [(N, 5amino) --1-oxo -2 -buten- yl [ amino}
-7 [ i;R) -tat rahydro ft) ran- 3-2110 x tt) qui h a '[[ 4 - [ ($-c h
t) o -- 4 --t Inc ropheny )n o I -- 6-- { [Nt amino ) -1 - oxo
-2-butenamino ) -7- ( (5)ra hydro if ur an-  3- %,11.oxy ) -quina zol
ine 104- [chi or o- 4 -f[tuarophert y )T1 C.) 1 - 6- ( { -- [N-- (2
-)ttet-.1).oxy- othyl) -N-metox 0 - 2 -ha?, t Ein) am I ) -- 7 



y C I opent yloxy-To Ina zol ine  4- [ 3 - oh 4.t) 3:0 - --
1:11.10repherly ) amino] -6- I 1. 4- (N-cycI.opropy -- N'it -am I
no)----I-o2-but en-- --vi ] amino).- 7---(4)/o I open y --- k0 X yn
zn e [ ( 3-Chi01:0-uo rophen y[t ) ami no 1 -6-- { [ 4 -- ( N Nmethyl
amino ) -1 -- oxo -2 ouI amino) -- 7-- { R ) (t: etra hydro fura 2)
hy quina zol ne --[ ( 3 chloro- 4 -fluotopherwl ) amino] -6- [ 4 -
(N:t hy 2 0amino) - 1-ozo - 2-buten- 1-y1 ] ami [[ (3) tot, rah yti
ro uran- 2-y I ) metbo XVti. na 4( 3 - e Etlyny -E:)ne; 7 .1 -41:-- (
2 -Met: 1) x yt:y ) quzne 4- [ (3 chic) tt- 4 -- t uoropheny ) a m
nc.:] -7 '(morpholin[ prop)/ oxy [ --6--  (ti iny ca tipony I )
amincHria zoline " 4-- (R)PhenYe 1.1/211: )-- 6-- (4
--hydroxy--phenyl) ---1R- pyrrolo [2, 3--d]11) I dine ..-3-c-4.rano-
401-11.0 ro 4In or op h [ dime n yioz 2 -bat on-- [. --yi: a mt..otho
xy 3 C)quinoline  



3 - chic ro - 4 -- ( :3 luor o --be n z %to xy ) -phenyl] amino f ( 2
--me t hane :al t y t hya. ); met yi.;Iran -- 2 y 1 ) go in a 2: 01.
ino 4-- [ (P)--ph ta nyi-e hy 1 ) antio o mo rphol- 4 --y ) 1.-ttx o
-- 2 ut e - :1- yl I amino) -- --met Oozy-- canna act} ( 3loro--
4loot: opt en yl ) amino; -6- f [ 4 - -2 -butenamino )t et Kahydroto
ran.---2---y -- mttt hocxy;na zo I in e 104- ( 3-on Toro - 4 --t
1.00rephenyi aral.n 0 ;(---(2 -- met hcn,ty-et) -amino --1 -- to
xo--- 2 --but e n 1 yl ( tia hydroturan- 2 - ) me Mazy ---quinazol 4
-- [ (3-et ;wt.':eny 1 ) amino] -6-- [ 4 (5, 5IP:Le t: hyI 2 ---ox o
morph 1 in-4 -- y-.1) ---1-oxo--2---buten-l-y11; amino [ --quinazol
ine --dimet It6 0 X0-1:10 ph 0 rt-- 41 ) eta hoxy-met.1-toxy 22.1 ina
zol ins orpla 0.1 n 4 --VI)et xy -- 7  vi)  methoxy -quinazoline
(3-chi:tiro 4 .ft 1 uort:t-- pheny 1 ) amino I -7 o morph:X:2in 4
--y1) et hon.::: -E.-- [ (( ) t etra hydro ran--2-vi) xmEt hc.) xy
--cn:LrzoIine a 



--( 3 --a-- 4oo oenyl ) am no] -- 6-- ; 2-- [ 4 -- (2 o x o- me r
pito4 --)1- yl e oxy cat.tin a ool. Inc: 0 ph en yy- ca:a- 4
ya.ox:./1hoxyzo 1 i n e 4 - [ 3-- ordo r o- 4)ro-po yl) ann. no -- 6
---amino_ cited obexan-- -- y.1 o xy-me t hoxy-The ( 3 - ohl.oro- 4
--floor -phenyl ) ama no -- 6 ( t: ra oat 4 -meth ane- t.t 1 f o ny 1
am i no - cto he tr.: a n---yloxy) -- 7 -methoxy--na  -- 4- [ ( 3 -r
0 - 4 - fluor o- mi no 6-- ( tetrahyti pyran-3- yloxy) ---7 -me
thoxy-quina z oline 4-- [ ( 3-chloro-4-fluoro-phenyl) aminoj -6-- (
1-me rdpiperidin-4-yloxy) -methoxy-quinazoline 4- [ ( 3 -chi or o- 4
luoro -phenyl ) amino.[ (mo r p ho 1 ionvl] -piper i n- 4 -yl-oxy
-7--met.hoxy--quinazoline 4-- [ (3-c illor o - 4 -fluor ci -phenyl )
amino] -6- (1- [ ( methox y- methyl. ) carbonyi ]
--p:tpericLLn---4---yLoxv}-met: la oxy-quinazoline 4-- [ ( 3 chi or
o-- 4 --fluorta-phez 11) amino] -  ( peridin - 3 -- v--quin.azol.ine
43-Chi.0170-4 flcirr-phenyl) atain.o -6-- H.- (2-acet yia 



ethyl ) -piper idin--4--yloxy -7-mothoxy-quinazoli [ (3-chloro- 4--f
:Micro-phenyl) a6-- (tetrahydi ony n 4 xy) -7-ethoxy-quinazoline r,[
(3-chloro-4-fluoro-pheramino] -(S) -tet x7E:hydro- ur en- 3 - y 10 X
y ) -h y o x y- qu ina z ine 4 [ (3-qtflop:co-phenyl) amino] -6-
(t.etra 7- (2-Methoxyeth pixy )-quinazolire [ ( 3 on r o- 4 -1-71.uor
phenyl ) amino] -- 6-- [a 20[ (cilm_ethylaminci) sul onyl. alai no ]
--cyol hexer:- 1-- methoxy-quin a zolin,e 4- [ ( 3-ch lona - 4 f :too
ro-phenyl ) amino]--6---{tran norpholin-4---y1) carbonylamino
-cyclonexardozy} methoxy-quinazoline 4 [ 3 - ch 0 o - 4 -I: 1 nor
-phenyl. )n - 6- ( trans-4 --  [ (mo r ph oli n- 4 --y]..) ul ony 11.
ant no] -evelohexan-1 _ox meth.:Day-qui_ na z ti line      [ 3 --
tilor C'I no to--ptianyI ) i:13171t e t4-- yloxy) -7- ( 2 --a
ceryla.minoethoxy) --quinazoline      ( 3 -chi. oro--4 -fl. uo
ro-phenyl ) amino] -6- (tetra hydropyran-4 yloxy) 7-- (2-me t
nianesulf on.o,--ethoxy)  



- 21 -  4-[(3-chioro-4-fluoro-phenyflamino]-6-(1-[ (piperidin-l-
yi)carbonyl]-piperidin-4-yloxy)-7-methoxy-quinazoline
4-[(3-chioro-4-fluoro-phenyflamino]-5-(1-amthocarbonyimethyl-piperidi
n-4-yloxy)-7-methoxy-quinazoline 5 -
4-[(3-chioro-4-fluoto-phenyflamino]-6-(cis-4-IN-[
(tetrahydropyran-4-y1)carbonyl]-N-methyl-aminol-cyclohexan-1-
vioxy)-7-methoxy-quinazolina
4-1(3-chlorp-A-fluoro-phenyi)amino]-6-(cis-4-{N((morpholin-4-yflcarbo
nyl]-N-methyl-aminc)-cyclohexan-1- 10yloxy)-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyflamino]-6-(cis-4-1N[(morpholin-4-y1)sulfo
nyll-N-methyl-aminc}-cyclohexan-1- ylczy)-7-methoxy-quinazoline
4-1(3-chioro-4-fluoro-phenyl)amino]-6-(ftans-4-ethane15sulfonviamino-
cyclohexan-l-yloxy)-7-methozy-quinazoline
4-[(3-chicio-4-fluoro-phenvi)aminol-6-(1-methanesulfonyipiperidin-4-y
loxy)-7-ethoxy-quinazoline
4-[(3-chloro-4-fluorc-phenyi)amino]-6-(1-methanesulfonylpiperidin-4-y
loxy)-7-(2-methoxy-ethoxy)-quinazoline 20 -
4-1(3-chloro-4-fluoro-phenyi)amino]-6-[1-(2-methoxyacetyl)-piperidin-
4-yloxy]-7-(2-methozy-ethoxv)- quinazoline
4-[(3-chicro-4-fluoro-phenyl)amino]-6-(cis-4-acetviamino-
cyclohexan-l-y1oxy)-7-flethoxy-quinazoline
4-[(3-ethynyl-phenyi)aminc]-6-[1-(tert-butyloxycarbony1)-
piperidin-4-yloxyl-7-methoxy-quinazoline
4-1(3-ethynyl-phenyi)amino]-5-(tetrahydropyran-4-yloxy]-
7-methoxy-quinazoline
4-[(3-chloro-4-fluorc-phenyl)amino]-6-(cis-4-iN[(piperidin-1-yl)carbo
nyl]-N-methyl-aminol-cyclohexan-1.- yloxy)-7-mettoxy-quinazoline  4(o
04 t 1,30 rtie n y ) aM i no --- 6(;.( 



met hyl-piper az i.ny ) a rbonhyl-amino --- c yc hex ax y ) -7 -met
hox y pco, ina z 0 11 ne (raorphol. 54) c a rbonylarninol-cyc
1.(DheXart-1.-- OX y 7 -Me t.110X y 03:dna 73.3133338 4-- I ( 3 -- oh
o ro- 4 -fluor.h e n) aml.n.o -6-- [ 1.- [2-- ( 2 --(D p r 11. nyl. )
ethyi.p en.- 4oxyl --met hoz.y- qui )31 Z 0 a. !tie 104 [ ( 310 r a--
4 -- 1.uor o-phenyl.) am.1 no ,--(I 1-- [ (mar php.-1in- 4 yl. ) a
te:M. y1.]J.--- 4ox y( 2 --rri,e t hox.y--e-thoxy) i.nan e
-5-- ( II_ -a c et yi. ---p1.per i din-- 4 y.1 ox y ) 7
--metnoxy-quina z 0 rne 4- ( 3 -cthynyl.--phenyl. ) amino] -6-- (r
y.1hoz: y -coal na z 0 1 ine 4(hyrrytio-ph en ) atn.ino] 6-- (
1-methane .: 1 f ohyl pip e4 yloxy) -met-110x y- qui.nane 4 - ( 3p
1-0 - 4 -- I. (.; oph. e yI.) am. n o -6- ( 1-met h yl 2 0pipe ridin-
4ox y ) -7- (2 --met:boxy-- et ho x y ) --quinazt]..1ne ) amino.;
-(pp ropyl 0 xy- 



c ariponyl -piper-) -me th xy 4- [ ( 3 chloro- 4 luoro-phe.ny.1 )
an:hi 0--(ci-me thyl. ala-ui.n x any .x y ) T-me I:boxy --(4(.: -
4clil or 0- 41 up 1-0 -01-ien,y1 ) amino4 -( 2 met h 0.X y Zr.3 113 e
1:3 yh y lam n oy c 1. p h. e X 8.333yy- 31330 t 331 0 X y- gut
inazoline (piper:LC:in -- 41 --`7x y -- - met h y--nazo 1.1 n e 3
04-- ( 3Yrx ye n yl )n-- 6  1 -- (2 --me thozy--acetyl ) - piC- i-
y.l.oz.y -7t hoz: y--C nazn e  4 [ (-phenyl ) amino ] -- 6-mo rph4 y
) ca ripany:LIe r- 4 -yl_c}et ho xy--(414 ina z 1 a.n e 4 -- [ (h.lor
o--- 4 ---1:11uor o --prry,1 ) amino] -- 6-- [ 1-- ( ( c is- 2  6- d
imet hy 1 --mo rph ol n- 4 - vi) c a rbon y ] --piper d..d in- 4
-yli_oxy met hoz y- quina el. ne 4 [0-4o :co- e v ) a mir, o 1[ ( 2
--met hy mo pho 1. - 4 -y 1 ) carbonyl j-piper i n 4 y 3. o xy -7
--me t hox y- 



cru 1.na. z o 1 a.n e 4 -- [ ( 3 - chlo-- 4 f 3. L. r oe nyi )0 -- 6
---- [ ( Se ) ( 2 - ox a -.5-- 1 0a z a -bd. c yolo [2.2. a. ] hepy
1. ) c a rh ony 1. ] -ID p idin-4-yy '7 -met hoxy-quina 2 0 line - 4
- [ ( 3 - chi_ o 17 4 -fluora-phenyl. ) amino ] -- 6- ( 1- me thcxye
th yl.ami no)c. a rho': y 3-pipe 1: id  qui na zoi.i ne 154 I ( -- oh
o --$--fluor() -phe n y ) amino ]( 1-et hy ---p pe r 4 yy ) -7 --me
t: hoz. y-- (pi nane et by]. ) ca rbo n y 1 ]idd.n-- 4 -yloxy -- 7
--meth ox y- 4; a in a zol rle 1. ( 3 chi.4 -- flu on yl) am.1 no --
6-- [:3 --Tae hoxy- 2 0pr. opy 1.- a ml n ) 4: a rb1er id. in 4
---yloxyl -7t boxy-- Taira zonnei 4 [ ( 3-01110ra-4-flub It-phenyl. )
a In 1.10 - 6 - C. :11 --4-- ( N --met h an e s 3. on y11.---N-Met h
y --ami no)yc lo x a n--3 7 -me fr.-.y-- 0.1.nazoline 4 -- [ (3-chic.
o -- 4 t ] uo c -phenyl) amino6 -- [-- -- ( -- acetyl -- m ea m I no)
--cyclohexan 1 y lox y 1)17;E: t1 X y Q 1), 1..0 a zn e 4 -- [
3-.chluoro-phenya ) arnin0](t ans-4 cy a.oh.ex)-meth xy-2,14 na
zol"ine - 41. re n ) ami no I[ :cans(m- 



3 0t hane al c nyl -N -me thamino) yol exan -- 1- y 3. o x y
methoxina z o 11.n e
4-[(3-chlore-4-fluoro-phenyi)aminol-6-(trans-4-dimethylamino-cyc1onex
an-1-yloxy)-7-methoxy-quinazoline
4-f(3-chloro-4-fluoro-phenyi)amino]-6-(txans-4-4N[(merpholin-4-yl4car
bony1i-N-methyl-aminol-cyclohexan-1- yloxy)-7-methoxy-quinazoline
4-[(3-chlpro-4-fluoro-phenyl)aminol-6-[2-(2,2-dimethyl-6-
oxo-morpholin-4-y1)-ethoxyl-7-[(S)-(tetxahydrofuran-2-
y1)methosyl-qui.nazoline
4-[(3-chloro-4-fluoro-phenyi)aminol-6-1-methanesulfonyi-
10piperidin-4-ylexy)-7-methozy-guinazoline
4-[(3-chloro-4-fluoro-phenyi)aminej-6-(1-cyeno-piperidin4-yloxy1-7-me
thoxy-quinamoline1 optionally in the form of their racemates,
enantiomers, diaetereoisomers and optionally in the form of their 15
pharmacologicallv. acceptable acid addition salts, solvates or
hydrates, According to the invention, these acid. addition salts are
preferably selected from the group consisting of hydrochloride,
hydrobmomide, hybroiodide, hydrosulfate, hydxophosphate,
hydromethanesnifonate, 20 hydronitrate, hydromaleate, hydroacetate,
hydrocitrate, hydrofumarate, hydrotaxtrate, hydroexalate,
hydrosuccinate, hydrobenzoate and hydro-p-toluenesulfonate. As
dopamine agonists there are preferably used compounds 25 selected
from the group consisting of Promooriptin, caberpoline,
alpha-dihydroergocryptin, lisrride, pergolide, pram)pexol, roxindol,
ropinirol, talipexol, terguride and viczan, optionally in the form of
their racemates, enantiomets, diatereoisomers and optionally in the
form. of 30 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, 5 hydrotumarate, hydrotartrate,
hydrooxalate, hvdrosuccinate, hydrobentoate and
hydro-p-toluenesulfonate As Hi-antihistamines there are preferably
used compounds selected from the group consisting of epinastine, 10
cetirizine, azelastine, fexofenadine, levccabastine, loratidine,
mizolastine, ketotifen, emedastine, dimetindene, clemastine,
bamipine, cexchlorpheniraminb, pheniramine, doxylamine,
dhlorphenoxaminp, dimenhydrinate, diphenhydramine, promethazine,
ebastine, desloratidine and 15 meciozine, optionally in the form of
their racemates, enantiomers, diasteredisomers and optionally in the
form of their pharmacologically acceptable acid addition salts,
solvates or hydrates, According to the invention, these acid addition
salts are prefer4lbiy selected from the group 20 consisting of
hydrochloride, hydrobromdde, hydroiodide, hydrosulfate,
hydrophosphate, hydromethanesulfonate, hydronittate, hydromaleate,
hydroacetate, hydrocitrate, hydrbfumarare, hydrotartrate,
hydrooxalate, hydrosucoinate, hydrcbenzoate and
hydro-p-toluenesulfonate, 2 5 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 30 the use
of substances, substance formulations or substance  mixtures far the
treatment of respiratory diseases that are used in the inhalatory
field, The compound can further originate from the group of the 5
ergot alkaloid derivatives, triptans, CGRP inhibitorc,
phosphodiesterase V inhibitors, optionally in the form of their
racemates, enantiomers or diastereoisomers, optionally in the form of
their pharmacologically acceptablC' acid addition salts, solvates
and/or hydrates, 



10 As. ergot alkaloid derivatives: dihydroergotamine, ergotamine. The
piercing elements are preferably disposed at a distance 15 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 cavaty. Owing to the first clip
connection, 20 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 26 the pcsition in. which
the blister cavity is opened and the inhaler is used as specified for
inhalinq the medicament, is fizediv held on the lower housing part.
In an embodiment, each piercing element has a. triangular 30 tip, one
piercing element being- arranged in the region of the inhalation
channel and one piercing element being  arranged offset laterally
thereto. The piercing elements, which are substantially in the form
of knife points, open the blister cavity in such a manner that, on
inhalation, an air stream enters thn cavity. through one opening and
5 carries the puiveruient medicament through the other opening into
the inhalation channel and, from there, to the patient- Because of
the shape of the piercing elements, the force to be applied by. the
user.. of the inhaler in order to pietpe the cover film, of the
cavity of the blister is 10 comparatively. small and the discharge
rate of the medicament. to be inhaled is ensured, Whet the inhaler is
to be used only once, it is not absolutely necessary for the piercing
elements to have a 15 long working life, that is to say to be
suitable for opening a large. number of blister cavities. The
piercing elements are therefore advantageohnly made of a plastics
material, The piercing elements can, for example, be produced from a
semi-finished product or, preferably, they 20 can be manufactured in
one piece with the unit for dispersion, for example by the
injection-moulding process, In an alternative embodiment, the
piercing elements are made of metal. The metal can be a so-called
stainless 



25 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 0.f. the blister can be pierced.  The piercing
elemente are preferably punched out of a plate Tade of metal 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' elements is easy to 5 handle and fit_ Furthermore, the
geometry of the piercing elements, in conjunction with their position
relative to the cover film of the blister cavity, ensures relatively
large flow openings through which almost all of the medicament is
dischareed fMom the cavity. The plate is 10 advantageously. connected
in a positive-locking and/or friction-locked manner to the unit for
dispersion. The plate can be, for example, in the form of an insert.
and can us connected to the unit in an injection -modlding operation_
However, it. is also possible to provide the 15 plate with twn 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 tne
unit, 20 The lower housing part advantageously has two opposing clip
projections, and porreopondinq clip openinge are let into the upper
housing part in different planes. By cooperating with the clip
projectione, the clip openings determine the position of the lower
housing part relative to the upper 25 nouoing part botri in the
delivery state of the inhaler, in which the blieter cavity ie
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 CO produce without an additional cost outlay.
and the user 30 has a tactile and visually detectable remindem of the
position of the upper housing part relative to the lower  



housing part, and accordingly of the condition of the inhaler.
Furthermore, the clip connections can be of such a size that, on the
one hand, unintentional displacement of the upper housing part
relative to the lower housing part, and the associated opening of the
blister cavity, is Prevented and, on the other hand, the blister
cavity can be opened with the application of an acceptable force. In
order to reduce the force required to displace the upper housing part
relative to the lower housing part, the clip   ojectione are arranged
at the free ends of opposing locking arms. In order to facilitate
opening of the blister cavity, the clip openings are in the form of
slots in t:tie plane in which the blister cavity is opened. In the
position in which the clip projections reach the slot like 15 clip
openings, the tips of the piercing elements penetrate the cover film
of the blister cavity. As the upper housing part and the lower
housin3. part are pressed together within the range determined by the
slots, further pierci- accompanied by opening of the blister cavity3
place 20 with the application of a. relatively small force. The upper
housing part is preferably mounted to be displaceable relative to the
lower housing par,t. The isplaceable mounting is simple to produce,
and is not 25 susceptible to malfunction. An anti-twist. means can
optionally be provided, which facilitates fitting and hanglinq,
According to a. further development, the upper housing part has a
cylindrical or elliptical cross-section in which the lower housing
pert, which is cylindrical or elliptical in  - 30 - cross-sectioz, is
mounted and extends conically in the direction towards an air outlet
opening, the air inlet opening being formed on the free end face of
the lower housing. part. The conical form the cylindrical 5
elliptical upper housing part ensures that the lipa of the user of
the inhaler rest tightly on the upper housing part    because the
housing can be gripped at the periphery. in addition, the
comparatively simple geometries of the upper housing part. and of the
lower housingcan be produced with a low outlay. 



Accoring to an alternative further development, the upper housing
part and the lower housing part are eacti dish-shaped in
cross-section, the lower housing part being mounted in the upper
housing. part. Accordingly, the housing 20 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 comparativelythe lower housing part 25 In order to dispense
with additional packa: Jn for the medicament, the blister cavity
containing the pulveruient medicament is preferably arranged in the
bearing of the housing by the manufacturer. The blister. cavity for
receiving the medicament has prcNed to be or value insofar as it
provides effective protection from environmental influences.  In.
order to protect the medicament to be inhaled and the inhaler from
environmental influences, the inhaler is previded with an air-tight
outer. packaging, in particular. a 5 film container. Such an outer
packaging Is commercially available. Alternatively or in addition,
the mouthpiece and/or the air inlet opening are closed tightly
removable cap. Asa result of these measures, the inside of. the
inhaler with the medicameht is protected in particular 10 from
influences that damage the medicament, such as, for exemple,
moisture, with a. minimal outlay in terms of packaging. In a further.
embodiment of the invention, the medicament is 15 stored in the
blister cavity, viewed in the direction of flow, upstream of the unit
for dispersing the pulyerulent 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 20 cortm,anicates with a. flow bore that leads into the
inhalation channel_ On inhalation, air flowe 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
dil persing. the aEicisbment. The 25 air flowing into the unit
through the radial inflow opening serves to swirl. the medicament,
accompenied 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 30 in the
upper housing part of the inhaler, and from there into the lungs of
the user of the inhaler. in order to  



ensure a high delivery rate of the medicament   , the central bore of
the unit s disposed in alignment with one of the piercing. elements.
5 In order to produce a high flow speed, the central bore is
surrounded by an annular space through which air flows and into which
the inflow opening leads, the outer wail of the flow bore overlapping
an inner wall of the annular space. 10 In order to produce a
directional flow on inhalation, which produces as high a number of
small powder particles as Possible? two diametrally opposite inflow
openings are provided, the width of which is slightly greater than
the diameter of the innerIn an alternative embodiment, 15 there are
providen 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
20 the bore with the flow bore, It is also possible for the unit to
have in ite 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 guiding the air flow on
inhalation serve to 25 produce as fine a powder as possible by
breaking up larger medicament ua rt ic It will be understood. that-
features which have been      mentioned above and are still to be
explained hereinbelow 30 can be used not on iv in the combination
indicated in each  - 33 - case: out also In different combinations.
The scope of the invention is defined only by the claims. The
invention is explained in detail hereinbelow by means of some
exemplary embodiments with reference to the accompanying drawings, in
which: 10 15 20 



fig. Fig. Cc Fig. I 3 5 shows a front view of an inhaler according to
the invention, shows a sectional view of the inhaler according to
Fit,.1 according to line II-II, shows a sectional viewinhaler
according to Fig.1 according to line lIliil shows a sectional view of
the inhaler according accord I ncT to line IV-IV, shows a side view
of the inhaler according to  S'a0Wa a Sea' Oaal vaew ot the"'ale::
toa. 5 accerd aline ` shsws an en.side view of the representa on of
detail. VII according- to Fig. shows a sectional view el. the
detail'1:to coon:lingiii-VIII, 



34 -  Fig. Fig. 9 10 shows a sectional view of the detail according
to Fig. 7 according to line IX-IX, shows a sectional view of the
detail according to 10 Fig., 11 Fia. 7 according to line X-X, shows
an enlarged side view of the representation. of. detail VII according
to Fig.6 in an alternative embodiment,  Fig. 12 shows a sectional
view of the detail according to 



Fig. 13 Fi..11 according to line XII-XII, shows a sectional view of
the detail according to 15   Fig.11 according to line XIII-XIII.
Fig. 14 shows a sectional view of the detail. according to 20 Fig.
Fig, 15 15 Fig.11 according to line XIV-XIV, 



shows an enlarged side view of the representation of detail VII
according to Fig.6 in a second alternative embodiment, showsncct.tonl
.cticw of the detll nccotdigo to 25   Fig,15 attocrchnq to line 30
Fig, Fig. 17 18 shown a sectional vif.:w of the detail according tc
Fig.IS accodding tc ling XV11-KVII, shows a sectional view of the
detail according to    Fig.15 according to line KVIII-XVIII,  



shows an enlarged side view of the representation of detail VII
according to Fig.6 in a third alternati  Fig. 20 shows a sectional
new of the detail according  Fig, 21 Fig,19 according to line XX-XX,
shows a sectional view of the detail according to 10   Fig.19
according to line XX1-XXI,  



22 shot,: a sectional viewthe detail accordinq to 15 Fig. 23 24
Fig.19 according to line XXII-XXII, shows an enlarged side view of
the representation of detail VII accordingFici6 in a fourth
alternative embodiment, shows a sectional view of thedetail accordina
to 73   Fig.according to line XX1VXXlVe  g, 25 shows a. sectional
view of the detail according to 



23 according to line XXV-XXII, and  SeCtlfl31of the accordingline
XXVI-XXVT,  - 36 - I of a housing 2. The lower housing part 1 is
providedj with two opposinp clip projections 4 which are arranged at
free ends of locking arms 7 and are let into corresponding clip
openinga 5 in different planes of an upper housing part. 6 5 in the
form of. a mouthpiece. The lower housing part 1 further has in its
bottom 8 air inlet openinps 9 through which, on inhalation, air.
flows from the surroundings into the inside of the housing 2. When
the inhaler is in the delivery. state, in which the blister cavity is
accommodated 10 unopened in the housing. 2, the clip projections 4
engage in the clip openings 5 adjacent to the bottom of tte. lower
housing. part 1 and form first clip connections 10, piercing elements
11 for craning the blister cavity being at a. distance from the
blister cavity when the lower housinp 15 part 1 is in this position
relative to the upper housing part 6. In order to open the blister
.-.rEmcIA:\f, the lower hC' using. 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 upoer end of the upper 20
houoing 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 8 from 25 being twisted relative to the lower houoing
part 1, they have an elliptical cross-section, the upper housing.
part 6 tapermng. in the direction towards its upper end in order to
forzn an ordoncmgcally advantageous contact surface for the lips of a
user of the inhaler.  



The piercing elements 11 have been punched out of a plate 12 of
metal, at a distance from one another, and are bent at an acute angle
relative to the plate. 24 so that they point in the direction towards
the bearing 3 for the 5 blister cavity. In order to produce a
relatively large opening in a. cover film of the blister cavity while
applying a comparatively small force, each piercing element has a
triangular tip. The plate 12 is provided with centering holes 13 in
which there engage centering pins 14 10 of a unit 15 forspersing the
puiveruleht medicament, which centering pins 14 firmly. hold the
plate. 12 after the application of pressure in the heated state. The
plate 12 IS Sc: disposed that one piercing element 11 is arranged in
the region of an inhalation channel 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 fi. xedly
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 puiverulent
medicament passes on inhalation through a central bore 17 of the unit
15 into the mouthpiece inhalation. channel 16, which widens in the
direction 25 towards an air outlet opening 18, the central bore 17
being located above the piercing element 11 associated with. the
inhalation channel 16 of the upper housing. part 6. According :0
Figures 7 to 10, the um...-. 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  - 313 mutually offeet and lead
tangentially into a flow bore 20 which communicates with the
inhalation channel 16 and represents almost an extension of the
central bore 17. Owing. to the arrangement of the inflow openings 19,
a. 5 cyclone-like turbulent flow is produced in the flow. bore 20 on
aspiration; this turbulent flew, together with the air flowing
through the central bore 17, which is loaded with the medicament,
ensures that the powder particles of the medicament are finely
distributed- 10 Also in the unit 15 according to Figures 11 to 14
thete are provided on each side The two inflow. openings 19 iota from
the surroundings, which infiow openings are each arranged on centre
in the unit. 15 and are mutually offset 15 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. 20 The unit 15 accerding to Figures 15 to
18 is equipped with a deflector plate 23 which extends conically
above the central bore 17, coazially in the flow bore 20, the tip 24
of the conical deflector plate 23 pointine in the direction towards
the hearing 3 for the blister cavity containing the 



25 medicament and the deflector plate 23 having a smaller diameter
than the flow bore 20 so that an annniar space 24 having an inner
wall 25 is formed between the central bore 17 and the flow bore 20,
through which annular space 24 aspiratedflows, an outer wall 26 cr
the flow bore 20 30 overlapping the inner wall 25 of the annular
space 24 and the deflector plate 23. The deflector plate 23 is
connected  to the inner- wall 25 by webs 27, peripheral apertures 28
being formed for the flow connection of the central bore 17 to the
flow- bore 20. In order to create further turbulence in the air flow
loaeed with the medicament, the two inflow 5 openings 19 are arranged
diametrally oppositely in the unit 15 and have a width which is
slightly greater than the diameter of the inner wall 25. In the unit
15 according to Figures 19 to 22, the two 10 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 first into the annular space 24 and then,
perpendicularly thereto, into the flow bore 20. As 15 ezplained
hereinbefoe, the deflector plate 23, which. bridges the central bore
17, is conical in form and is disposed coazially both to the central
bore 17 and to the flow bore 20, 20 In the unit 15 according- to
Figures 23 to 265 the two inflow openings 19 fbr 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 25 plate
23. The fiat deflector plate 23 is connected via the webs 27 to a
centering ring 29 inserted into the unit 15. The outside diameter of
the deflectbr plate 23 is qieater than the diameter of the now bore
20 in the region of the centering ring 29,  A standard test was
carried out to compare an inhalation device having a piercing element
with an inhalation device having a piercing element and a deflector
plate. A standard formulation containing BIEN 2946 was used as the
test substance. The test served to study the release of the powder.
The following results were found. Dosage: 30 mg of the 25% test
formulation.5 mq of ingredient)    Inhalation device 



Standard with piercing element without deflector plate  Standard with
piercing element and with deflector plate        Patent Claim: 1.
Inhaler for. administration of a puiverblent medicament in the form
of an inhalable substance, substance formulation. on substance
mixture from a blister cavity which is to be opened by piercing
elements (11) and is mounted in a lowr housing part (1) of a housing
(2) which is composed. of. an upper housing part. (6), which is in
the form of a mouthpiece and has an inhalation 



10channel (16), and the lower housing. part (1), which has an air
inlet. cpebing (9), characterised in that the inhalation. channel
(16) of the upper housing. part ;6) has a unit (15) for dispersing
the puiverulent medicament, which unit. (15) Is connected to the
15piercing 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 clafm 1, characterised.
in. that 20the piercing elements (11) are disposed at a distance from
the blister cavity in a position locked by at least one first clip
connection. (1.0) between the upper housing part (1) ang the lower
housing part (6) and, in a position defined by at least one second
clip 25connectiob, they project into the opened blister. cavitv.  of
the inhalation channel (16) and one piercing element (11) being
arranged offset laterally thereto. Inhaler according to any one of
claims I to 3, characterised in that the piercing elements (11) are
made of a plastics material. 5. Inhaler according to any one of
claims I to 4, characterised in that the piercing elements (11) are
10produced in one piece with the unit (15) for dispersion. 6. Inhaler
according to any one of. claims 1 to 3, characterised in that the
piercing elementsaxe 15made of metal. Inhaler
.iircor,tokircharac:t.e.rised in r 



the piercing elements (11) are punched out of (12) made of metal and.
arean acute ano 20the plate --point. in the direction towards the
blister 8.Inhaler accort charactelthat  8..Inected in a positive-
anciur riction- locked manner to the unit LL5 for  are let. into the
upper housing part (6) in different planes. 10, inhaler. according to
claim 9, characterised in that the clip projections (4) are arranged
at free ends of opposing lackinp arms (7). 11. Inhaler according to
claim 9, characterised in that the clip openings (5) in the plane in
which the 10blister cavity is opened are in the form of slots, 12.
Inhaler according. to claim 1 or 2, characterised that the upper
houaina part (6) is mounted to be displaceable relative to the lower
housing part (1). Ir.'. 13, Inhaler according to claim 11 2 or 12,
characterised in that an anti-twist means is arranged between the
upper housing part (6) and. the lower housing. part (1). 20 14.
inhaler according to any one of. claims 1 to 13, characterised in
that the upper housing part (6) has a cylindrical or elliptical
crass-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 opehing (13), the
air inlet opening (9) being formed on the free end face of the lower
housing. part (11. 15. inhaler according to any one of claims 1 to
13, 30characterised in that the upper housing part and the lower
housing part. axe each dish-shaped in cross- 



section, the lower housing part being mounted in the upper housing
part. 16. Inhaler according to claim I, characterised in that the
blister cavity containing the pulverulent medicament is arranged by
the manufacturer in the bearing (3) of the housing (2). 17, Inhaler
according to any one of claims 1 to 16, 10characterised in that the
inhaler is provided with an air-tight outer packaging, in particular
a film container. 18. Inhaler according to claim 1, characterised in
that 15the medicament is stored in the blister cavity, viewed in the
direction of flow, upstxeam of the unit (15) for dispersing the
puiverulent medicament and passes through a central bore (17) of the
unit (15) into the inhalation channel. (16) of the mouthpiece, the
unit 20 (15) having at least one radial inflow opening (19) which
communicates with a flow bore (20) that leads into the inhalation
channel. 19, Inhaler according to cleima 18, characterised in that
25the central bore LW of the unit Li) is disposed in alignment with
one of the piercing elements (11),         ) overlapping ofl inner
wall (25) of the 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), 22, Inhaler accordingim L, or 20,
characterised in 10that there are provided at least two mutually
offset 



inflow openings (19) which. lead. into flow channels on opposite,
sides of the unit (15) which communicate with one another. 23.
Inhaler according to any one. of claims 20 to 22, characterised in
that the inncr wall (25) has axial apertures (21) for the flow
connection of the bore (15) with the flow bore (20). 20 24. inhaler
accordina to any one of claims 18 to 23, characterised in that the
unit (1.5) has in its flow bore (20) a deflector plate (23) for the
medicament.  25,Inh cnarac I;:tst,3neri t unit,       one oi the he
-q e hq r 




