I nhal er The invention relates to an inhaler for adm nistration of a.
pui verul ent medi canent in the formof an inhal abie 5 substance,

subst ance formul ati on or substance m xture from a blister cavity
which is to be opened by piercing elenents and. is nmounted in a | ower
housi ng part of a housincj which is conposed of an upper housi ng.
part, which is in the formof a nouthpiece and has an inhal ation
channel, and a | ower 10 housing. part, which has an air inlet
opening.. EP 0 911. 047 Al diecioses an |qG%¢er for the inhal ation.
of pU|veruIent medi canents from capsul ch inhal er conprises a

| ower part having two wi ndows and a plate in 15 which there are
capsul e holders and air inlet openings. An inhalation chanber is
further codﬁb@té@VenblPherpﬂateS &0 whi dhhelere fiog propvirdedt za thiead of a

which is e roun nee nd i S movebl e 18g¢ nst a
spring. A géu??gg? e |s co ﬁ@%Pgleo gﬁ uﬁﬁg? 35??‘6%”?% ﬁ%aler
and a 2051 |slubstsﬂaeﬁcsasstanaehE@gﬁdl@ma@w olro sl taemey nriaftturé Of rom

the plate and to the up part. This inhal er has a. conplex
constructi of BhUSFSL] ﬁ?@hagdwhéphnﬁpt itpl cuspeneppy 3% rrigig|elements

further desggabes aguhobal eh Lonohle BSuadBNGs 8l O ifusing which

medi cunents froma strio-sheped blister pac a blister cavity being
enptied by heansmpbsadppéesinngpaid. hThe inghakert ,swibstcantiisalilry the form

conpri ses an el ongat e housin nel sting, of | east hous n

parts whi ch”ar@ %gengb?ﬁecﬁﬂﬂegﬁédaPo %Héléﬁéfﬁbfﬁﬁ§“%gy éi%ﬁﬂﬁr
30 recess aso@sbegrbagtf owhiesehuingnt Be rblingter g.s fOand in
one of the housing parts. The housing. has a nout plece on one narrow

side amt. on the narrow side opposite the nouthpiece s it has an air

inlet. Openmﬁgomﬁighoh§ g9nagg&§gsgg gﬁel%%ghggl%%% @ﬁé“%ﬁﬁg%gﬁﬁéﬂrof

channel , The air channel esi gne receive thé medi canen
t he bli sterpcavéty]ehhemaddeanent tﬁebngcla@lsela:eed by iz ipitesisi hg- out

pl under associated with_the hou3|ng t he pressi,ng-out plunger, when
pressed by THEPLSEFSof LRESFnRAFEr NaVdRGsITHE WHQ%@@@ePWqI%anaﬁqmin

b|lSter1§aVWEyCE0tH§réoéBeOE§ su%@eh%qa%&stB%dU%Q&CQEH%E ddeings. an
remains in the cavity of the blister or fails into a powder channel

of the 10 airhehannen, clThibeirnhal énricdeirnconded teor trultthieplrd afse  at
ot octivel y " E R0 bAFFRnt S st BrRRg2 RReCmtn At ade b ThEY AR
into ContaOQrdmmb needles and is movable against a spring. A mouth
tube is connected to an upper part of the inhaler, and a
20 1id 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 Bl further describes an inhaler for the

25 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

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 and, on the narrow side



15 the oral nucosa .'Um, nouthipharynxT. This is found to be a
problemin that the oral oncosa in all people contain a variably

| arge nunber of different bacteria and ot her m croorgandsrci:E

whi ch may be. pathogens, Accordingly, the nouthpiece of the inhaler
becones contam nated when nsed. 20 Patients, and accordingly the
users of inhalers, are encouraged to clean the nouthpiece after using
the inhaler, but the cleaning operation is carried out wth variable
consi stency depending. on. the patient's personal approach, his/her
age and the severity of his/her illness. Mreover, 25 the inside of

t he hOUSirmbﬁgoéf@é'@W@Jﬁ6u@$§9e@§3 {P heschganed, 1h@e9aég§ﬁﬂh wa%?

order to renove nedi canent. residues, because such resid can be,a
to regulatoww probtensd | fot hley menbhpldeeabyeﬂaatoflanegmkachannel

i nt | di h d th.th t ual 31100 T
isel vave i Ao R ENRL Dot ML o2 o 2rcCTRE: phBoneH] cBreatniem

and whi ch compribsestér t el ay, hewsi Mgdhavnbgrt weipgr ks1kaEaUNG AR air
duct which is open at both ends, one end formng an air inlet and the

ot her ent fRFHFFENGTPAF robeRPet . aThechatsfingikhsthecbrpaibfent heor
storing a phat gtw@' povger, f&ﬁéﬁa@r‘eggsgadb S REOYsded W th a

narrow portion adjacent Ro the compart In o der to achieve a
t ur bul ent eunhél®m;a¢au$hmgnaheomopertfmmmonflnhalbﬁuemerbyawmuy1ﬂdube
powder is lifted out of 10 the co nt. and mxed with the air

stream The CohpdRthent ¢ECFHOR heD OW IG6RMSRLI RAEAEAL FER24ASadEntt o

e air inletcapt ¢oppumheatessvethotheaambi entoair pBYdway c8bndel of the
through-hole in 1ts base. The indentation and the through-hole are

covere&Q|1Qﬂieﬁham¢@ht ﬂhhﬁelnhﬁlﬁraléeahtﬁgdﬁdlﬁprlmUQéﬂ@gep@§s1ble
to renove, 3J§hi {{gnééﬁgFggég 9 is an object of the
er ot

i nvention to provide an ﬁhe type nentioned at the
begi nning which is easy for a 20 patient to handle while having a

si npl e and i nexpensive construct ion the oh theiaiation channel of
the apper ﬁHh§ﬁ%??rh%% inhaie the medicament effectively, the patient

must bring the mouthpiece of the inhaler into contact with
15 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.
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 lead to regulatory
problems if they become detached at irregular intervals and
are discharged with the actual dose.
30



fr)r M=.30 connected to the oiex arai------------ da:tent whi the
uppa, lower ftnmm individual parts and conprises only conponents that
are absolutely 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. ann 5 pgrnanently to the inhalation
channel by wel di ng, adhesive bondi ng., essing or other

knownni ngC ' cThe unit for dispersion. ennures that. the particles of
t he nedi canent are distributen finely and in an inhal able manner in
the air aepiraten by the user. Onng to its 10 design as a single

~une [ nhal of 445 Dandho ngp | a; sbILLET edabegausy Leghatof! GAIIAD 5 to

not necessary and nedi canent residues I cul ar
|nhalatlonknhanneivaﬂmMcbylMreEEhnngtanﬁowhdchpeompmmsesaanﬂhbuﬂmpalr

t he delivery of, the nedi canent, The gEer housi ng. aar , gnd .
accor di ngl Y HSPAPI oLt ApPRERS EARTHRI Ant AGES BERT oM PAC: At Pen

tube withouit %bﬁig&ﬁ@én Collesé8a. féf'ﬂln Kﬁ Lhe Lawer hausikR@ Rafior
can. be made of. plastlcs mat eri al g astics. materials are
e

prC fer%blapcpofcymrsg an h@ll‘-’m@ll’a%ete Eb?y vAdeashepon progacttsient
pol yendnct sq o rodi £1 ed, nat g 2l TBLGL1aLs 00,20, ¥BRet 5p0h JIXTULES 9

t hese plast|cs na preference Is g|ven to
poIvoIef|ruprowrdédCMdﬂmlﬂenpﬁrywepertsbyradgaaehyHEbethaobbmpaﬁﬂmbnt
poi yam des, . thernopl asti c pol yesters and pol yar ethers_or m xtures
of these pFH%t?%%eﬁaE%t?%P%evﬁx%nEPéguéﬁn hésé #ayt?éstés rateérival s

ate pol yet W&xﬁ&r‘ijcfn p&lly:}.’hlﬁ‘%(ib 5?!)8”9? wH?Eﬁ%K g%ﬁ@fl €4€1ifted out of

pol vacet ai oni tr1l e/ butadi enef st yt ehe
aerV|cwﬁQt|ﬂm¢s¢gmpmm¢memylandemneed0w1th the alir, spokvan dés,

polycarbonet et hyl ene re hthal g | ene.

t er epht hal at@} ¥t%%T9( ﬁeh9|éﬁ8 g?ﬁ@r §UCHB§8¥ F§§¥Pc§%%&ﬁﬁq

can be obt am@nalfoxnﬁéan@h@ céﬂhﬁﬁhEaategewlltn Gaeman.d e Hiind %ry way
5 - Inhalers are known under the trade nanes Handi Mal ers, Splnhalers

Pot ahal er’ 0f AronTo@sa-hel eweapstSTaREEspITAS ARRENBRE(P], anchithd s,
D reCthaler§h§QQéﬁrhgig gﬁécébggged in an air-tight manner with a

15 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

construction.

According to the invention, the object is achieved in that
the inhalation channel of the upper housing part has a unit
25 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.

30 The inhaler is advantageous in that it can be produced

inexpensively for single use using a small number of



5 OE33 45 722, SP 0 591 135, DE 43 18 455, WD 91/02558, FR-A2 146

202, US-A-4 069 819, E8665085. EP 869079, US 3,991/61, WD 99/45987,
WO 20051672, Bell, J* Pharm Sci. 50, 1559 (1971); Cox, Brit. Wb. J.
2, 534 (1969). There are known as powder inhalers single- or

mul ti-dose 10 powder inhalers, in particylar Spinhalers, Rotahal4ir' %
Aerolizer, inhalators, Handifialers, Diskhalers, Diskus, Accuhalers,
Aerchal et. Eclipse, Turbohal ers, Turbuhal ers"” Easyhal ers, Novoli zer,

i .iickbuielbutvimi , woyoilcer- Skyellaiers, Xceloyairs, Puivinas,
Thifunl, MAG -haler(r), 15 Tw sthalers and Jethal ers. The conpounds

_rrenti oped Q%ﬂﬁ%aqw Caal:rlzéjearlf@e oriﬁékiggs d?ffj.?ecgﬁégﬁghgg ti’l%tt Dﬁre

i nvention on their owi or in conbi Ion. T'n the conpounds nentioned
her ei nbel owb Wl ed 2 healws seacpl othheahh it atdvi veispgredoant sard tihgr
selected (for. exanple.) fromthe group consisting of betaninetics,
anttcnol i né’rréide&edcolﬂ i%t?st%’r%?%ls".’l t nWB?foPgPéE?@ApaﬁFgg’dni%,
EGER i nhi bijtores,t 40PN NG AP SESes 810z 8B EDLSLARLACE i xBARy and
antagoni sts and P13 kinase inhibitors. 25 Double or triple

conbi nati o mfangrgaly fag tthee behabnbieedchadnasedyi netHéndevieckesive
according to the invention, Conbinations of Wupentiope way of
xanpl e aolE DRI WA S PUh o & DRt hrk RET o Rb Henear oS O he
ant i ghol i nergitc,f Gordigasterei denHDF4bi tvat ECERohphtbilker odr tihED4

ant agoni st , Wrepresents an anticholinergio combined with_a

bet ani et i FEESTANCYs B0 L S POFM Fohi bipefy ECERLINARbLIEER LGP 1F1104
ant agoni st ! i erpid i i DE4
S i bi t or "G T nhi by o at” ST art agon of. "SI eorsaents & Poce

i nhi bi tlér cEddigredasnia bsiany EGER ¢ nhinlbat er, o t ETD4ndhtiagonisstsimpWified

represents an ECER inhibitor. conpbi ned mﬁt@ an LTI A. antggonist
because regular cleaning 1s not necessary and medlcament

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 the form 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
preferably polymers, thermoplastic polycondensation
products, polyadducts, modified natural materials or

20 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

25 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

30 plastics materials can be obtained, for example, from

Ensinger in Germany, Nufringen.



10 As betam netins there are preferably used conpounds sel ected from
t he gschp acheisting of al buterol, affonnoterol, banbuterol,
hitciterai, brosaterol, carbuterol, cienbuterol, fenoterol,
fermaterol, 15 hexoprenaline, ibuterol, isoetharine, |sopenalinc,

| evasal bst anol , mabut erol, neluadrine,_pg;eproterenol, orci ptenal i ne,
pirbhtercl, procaterol, reproterol, rimterol, ritcdrine, sainmefanol,
sal neterol, sotereaol, sdlphonterol, terbutaline, tiaram de,

tol ubuterol, 20 zinteroi., CHF-1035, HOEE-81, EUL-1248 and.
3-(4-16-[2- hydroxy- 2- (4- hydroxy- 3- hydr oxynet hyl - pheny1l) -

et hyl am noi - hexyl osyl - butyl | - bensyl - aul f onam de

5-[2-(5, 6-di et hyl -i ndan- 2-ylam no) - 1- hydr oxy-et hyli 8-

hydr osy- 1H Oih T +8- 2r@NBn2dn- under the trade names HandiHaler®,

4- hydr oxy-7-[ 2- {[ 2- 1{ 3- ( 2- pbenyl et hoxy) propyl | n] f 5h.

i ethyl1l. - - adphehatayl) -RoRéBR ebénzbehpazoboRe Flowcaps®, Turbospin®,
1-(2-f|uoro-4-nﬁgr85é$hen i1®2-£4-(1.--ben§inidasolyl)-z- _ _
nethyl-2-bu@9$a %Cﬂ Kahbpl , Directhaler  and/or are described in
1- (3- (4-4ret hezybepsy m pg) n4-hydsezyphenyls] - 2- (1
30benzin?gaQ%I%%)?g-k%?hy??zpba?glgéﬁﬁoﬁgtﬁgL&% M%}’ ﬂﬁ|9%49%?%??oxy
-3 -exo -4H'R1A42-béazeRazi UB-A-Y] 0b9- 219, 3EN lccodisret myH &b Iwphenyf |
-2 -methyl-2 -pr I am nol t handi -(20.-5 -hydroxy -3 -exod4H 1. ,
abenzoxayi o0 01 TL 0 Woa8004598ut RMARRBIEATY - Bolaet byl gasi.
-propy)aringtet tanol 1558 11972H;- BoxNy@rexXY - f1ec0Xly - 4hF henzoxazid) - 0
butyl oxyphenya) -2 -nethyl -2 -propylamnojethanol 1 -[2I] -5

- hydr hxy- 3 Tloxoe - 4kk - inqwnbenazpraden -i2hayklrs Zingle— [F qulti-dose
met hoxyphenyi) -1,2,4 -triazol -3 -yi] -2 -nethyl -g -butyl -

am nel ef@a ?‘)V%r-lﬁhamaﬁn 3y PgriEEulRydrERyieder Rotahaler®,

- Aedpropy! aipgbutyld - 120,12 4x0, PEORAXAZLE 3 pEdkha120®, Diskus®,

Accuhaler®, Aerohaler®, Eclipse®, Turbohaler®, Turbuhaler®,

Easyhaler®, Novolizer®, Clickhaler®, Pulvinal®, Novolizer®,

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

15 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
20 pharmacologically active ingredient and is selected (for
example) from the group consisting of betamimetics,
anticholinergics, corticosteroids, PDE4 inhibitors, LTD4
antagonists, EGFR inhibitors, dopamine agonists, H1-
antihistamines, PAF antagonists and PI3 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
anticholinergic, corticosteroid, PDE4 inhibitor, EGFR

30 inhibitor or LTD4 antagonist,



-(4 -amino -3 -chlore -5 -triflucronethyl phenyi) -2
but yl am no) et hanol 6 -hydroxy -0 -il -hydroxy -2 -12 -(4
-met hoxy -phenyl) 15dl nmet hyl -ethylam no] -ethyl}
-411.-1:",5n2.0[ 1, 4] oxazin -3 -one 6-hydroxy-8 -{1 -hydroxy -2 -1,.2
-(4 -penoxy -acetic acid ethyl ester) 1, % ~di met hyl et hyi am no]
-ethyl: -4H -benzo[1,4] - oxazin 6 - hydroxy 8- hydroxy-2 - -(4
-plienoxyacetie acid) 1,1 - 20di nethyl -ethylam nel -ethyl)
-4H benzo[ 1, 41oxazin -3 -one --d2-dinmethyl -(2,4,6 -trinethyl phenyl)
-ethylamno] - 1 -1)ydioz7 -.ethyl} -6 -hydroxy-4EHbenze[ 1, 41chazin

-3 -one 6 - hydy n1no?t-etﬁy?§9§§ppgﬁne28ﬂ%420H$QBgéy é&%@@yl) -1,1

- dinmethyl -ethyaa enz )ogazin - one

- hydr hxy-e -fbetémaﬁeb@b ZbefﬁhcéétersbﬁroayE4 phenplroxrl, EGEFR
dimi:thyl | dm no] -eth % -4H -benzof 1, 4] oxazin -1,2 -(2 -(4
- et hyl phenyF¥1-l?P of? et a%?ﬂ??%ﬁ?ﬁej -1 - hydroxy -ethyl; -6

-hydroxy -4Hy |f@gﬂ?@iéﬁf‘é—eé(aébf‘ti§os@8§01dzcomb[m3d' wh4n- et hoxy
--phenylg -- 1, L-iiinethyl -- etlamno 1 -- -- 3 Ohydroxy -ethyl} -6

- hydr oxy= 4h 1nhmhunmae&%ERnlnnlb@her 6r- LTDAparyaggnisg,xo -3 "
TG oy e ) ooy U 5L o b e
5 f 1.uo rophethMi)t@r-or LTDeréntabuhlst am no) ethanol.
- W represents an EGFR inhibitor combined with an LTD4
antagonist.

10
As betamimetics there are preferably used compounds
selected from the group consisting of albuterol,
arformoterol, bambuterol, bitolterol, broxaterol,
carbuterol, clenbuterol, fenoterol, formoterol,

15 hexoprenaline, ibuterol, isoetharine, isoprenaline,
levosalbutamol, mabuterol, meluadrine, metaproterenol,
orciprenaline, pirbuterol, procaterol, reproterol,
rimiterol, ritodrine, salmefamol, salmeterol, soterenol,
sulphonterol, terbutaline, tiaramide, tolubuterol,

20 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-2-one

25 - 4-hydroxy-7-[2-{[2-{[3-(2-phenylethoxy)propyl]lsulfonyl}-

ethyl]-amino}ethyl] -2 (3H) -benzothiazolone
- 1-(2-fluoro-4-hydroxyphenyl)-2-[4-(1l-benzimidazolyl)-2-
methyl-2-butylamino]ethanol
- 1-[3-(4-methoxybenzyl-amino)-4-hydroxyphenyl]-2-[4~(1-
30 benzimidazolyl)-2-methyl-2-butylamino]ethanol



2-- hydrox y-- 5 (ydr ¢'xy 2{ 2-- ] 4(2-1; ydroxy- 2 --p
henyl -ethy amino )enylihy 1) -- et hyl ) ---b z a .1 de yde " [ h yd.
r oxy -5-- (1. hydr oziy - 2 -- 2- 4 -- (2 -hydr o xy - 2 -ph
eny - et:by:Lamina ) -phenyl. ] tthy 1 am. n o)) -phenyl] f o

rrrarri(de8--ydoz.:"-5-(1-hydr7oxy--2{2-[4--(6
--met x y--bibenyl. - 3-yl --one-hydr 0O Xy 5-- 1---hy dr
oxXy --- 2 --- (enetlamM. no -A ex ya.am TIO) ethyl ] -qurn--
2 -one[ 4--( 2i no2--ne tropozy ) --phenyllamn o -- phenyl )
-et hy .1lycir. (Dxy--- et: yi. --- hydoxyqul. noln-- 2-one
hyk: v 3 h y dr A ] \Y yb _
YL 0 S A Nt s s b Yl

)71 02: 7 ))7 NONXsz@kH&haMﬂMdph&hylmQQfmémhyl§2 ﬁrepyﬂmmbnymethanol
h.,71. -phenol

on: yinet- pljrer{fl -Wd r ?iogiﬂ 411( 1')4J:§er?¥g’€§r‘§ﬂElg$_¥:]_‘J-2-22%§g qu
o MR bt P b o
f onoll-@h Tlln[ﬁﬁtSh@WQApxy 3-oxo0-4H-1,14 benzoxa21n 8-yl]-2-[3-(4-n-
butyloxyphenyl)-2-methyl-2-propylamino]ethanol
- 1-[2H-5-hydroxy-3-oxo-4H-1, 4-benzoxazin-8-yl]}-2-{4-[3~-
methoxyphenyl)-1,2,4-triazol-3-yl]-2-methyl-2-butyl-
amino}ethanol
10 - 5-hydroxy-8-(l-hydroxy-2-isopropylaminobutyl)-2H-1,4-
benzoxazin-3- (4H) -one
- 1l-(4-amino-3-chloro-5-trifluoromethylphenyl)-2-tert-
butylamino)ethanol
- 6-hydroxy-8-{1-hydroxy-2-[2-(4-methoxy-phenyl)-1,1-
15 dimethyl-ethylamino] -ethyl}-4H-benzo[1l, 4]oxazin-3-one
- 6-hydroxy-8-{1l-hydroxy-2-[2- (4-phenoxy-acetic acid ethyl
ester) 1,l-dimethylethylamino]-ethyl}-4H-benzo[1l,4]-
oxazin-3-one
- 6-hydroxy-8-{l-hydroxy-2-[2- (4-phenoxyacetic acid) 1,1-
20 dimethyl-ethylamino]-ethyl}-4H-benzo[1l,4]oxazin~3-one
- 8-{2-[1,1-dimethyl-2-(2,4,6-trimethylphenyl)-ethylamino]-
l1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1l,4]oxazin-3-one
- 6-hydroxy-8-{l-hydroxy-2-[2-~(4-hydroxy-phenyl)-1,1-
dimethyl-ethylamino]-ethyl}-4H-benzo[1l,4]oxazin-3-one
25 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)-1,1l-dimethyl-ethylamino]-1-
30 hydroxy-ethyl}-6-hydroxy-4H-benzo[l,4]oxazin-3~one



anti nhyd 3: 0 .),) yet: y 1) 2 ""'2xyme h |l -phenol. N a daman t a
n- 2y2--------- 2--- [ 2--ydoz. y-2- (4hydr ox y---- ---
(,)yd o x yme hyl. -- eny 1)-ethyl amino --pr opyl ) -phenyl) -
aoetacni.de. optionally in the fobmof their racemates, ehanti onera,
di ast ereoi sonets and optionally in the termof their

phar macol ogi cal |y acceptable acid. addition salts, solvates 5 or
hydrates, preference is qgiven according to the invention to the acid
additiort salts of the betsm netiba selected fromthe group

consi sting of hydrochl oride, hydrobrom de, hydroiodi de, hydrasultate,

hydr ophosphat g, hydr.ol _%Qg_s onate, i{rate, -hyd 18,
hydr oar et at e, Qlhy(gr 3-2 ﬁ&trﬁtﬂi O‘ﬂy rol}ﬂ&ln%?)gs?e, %}E/(gr%t gr??]g?tei,gg 2
hydr ooxal at e, blaydicd-1 ,Uesiaaitre; 8 -hyldr-ebeny bat en@pek -methyl-propyl} -

hydr o- p-t ol nenesul fonate, As anticholinergice there are preferably
used conpound® St ePUTIh S It oup consi sting of tiotrooi nm

salts, 15 prefgerghlpy the,q Briomde SalieneX) 11 OpLYMSEhL S PG 8RARLY -1 -
the brom de salt, flutropiumsalts, preferably the brom de salt,

i pratropbum sdalyidsoxqr-efténal 6 -tthel hram 4e-lsat 10 [l §topyrionBummsal t s,
preferably the brom.de salt trospiumsalts referably the chloride
salt, tolter ogi n(e4. 9 .O}iyhecaiﬁ)o -Jr'%%t# 0 %‘%a tg?u%;ﬁ%p@%{liygﬂsb
represent the phattvacalogincald)et@cdiye conatituent- The
above-nentioned salts can preferably contain as ani ons

chloride, brorfidedro%yodidel i ane; 2 phosphat €, D et harnesuPReRAL Pty 1~
T b e et e sy (yrmealey ks saapalt s, 20
i odi de, 18ul f ate, [ 2retyhanesu T-ofatiey droxpy t ot enbe- sutbadaveybéi-pgenyl-
Pl er e 2 SOl oS O 8 4 PR LD SO0 EOTRSER e
Ant i chol i ner gigcathadxare- (1-ke secpref err ed- asensehestedi hrhemthe—y1-
salts of fornmula AC1
amino) -phenyl]-ethylamino}-ethyl)~-1H-quinolin-2-~one
- 8-hydroxy-5-[1-hydroxy-2- (6-phenylethylamino-hexylamino) -
15 ethyl]-1H-quinolin-2-one
- 5-[2-(2-{4-[4-(2-amino~-2-methyl-propoxy)-phenylamino] -
phenyl}-ethylamino) -1-hydroxy-ethyl]-8-hydroxy-1H-
guinolin-2-one
- [3-(4-{6-[2-hydroxy-2-(4-hydroxy—-3~-hydroxymethyl-phenyl) -
20 ethylamino]~hexyloxy}-butyl)-5-methyl-phenyl]-urea
- 4-(2-{6-[2-(2,06-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
25 = 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}-1l-hydroxyethyl)-2-hydroxymethyl-phenol
- N-adamantan-2-yl-2-(3-{2-[2-hydroxy-2-(4-hydroxy-3-
30 hydroxymethyl-phenyl) -ethylamino] -propyl}-phenyl) -

acetamide,



/["-1."1 (6:, p HO4 ---- wherein X- represents a negatively
charged anion, preferably 5 an anion selected fromthe group
consisting of fluoride, chloride, brom de, iodide, sulfate,
phosphat e, net hane- sulfonate, nitrate, naleate, acetate, citrate,
fumarate, tartrate, oxalate, succinate, henzoate and petol uene-

sul fonate, preferably a singly negatively charged anion, 10
particularly preferably an. anion selected fromthe group consisting
of fluoride, chloride, brom de, nethanesulfonate and

p-tol uenesul fonate, especially preferably brom de optionally in the
formof their racemates, enantioners or hydrates. Mdicanent.

conbi nati ons that contain the 15 enantionmers of formula AC 1-en
wher, An X- @qaniomavey t in e dixrmeaif| ohatlr: rabematﬁsaxenamtlomers,

prtlc ui,,if, ortance, Fuxth refer ant i hollner ir

Pl ot ot AR S Shers T ormoPEEens Ty ARcRarcPar, &8 T

represent aéﬂarrﬁe%orﬁr%ba&lp sthybrapdewherei Agditean Ravest, h%olvates
meani ngn nenti oned ove an alternative embodi ment:, the

conpound5 ofor rryddate AC Ereﬁﬁr@nge be DAVERea5CPEEANGF tohd her deanvsigei on

AC 2- base to the acid addition salts of the betamimetics selected

from the group consisting of hydrochloride, hydrobromide,

hydroiodide, hydrosulfate, hydrophosphate, hydromethane-

sulfonate, hydronitrate, hydromaleate, hydroacetate, hydro-
10 citrate, hydrofumarate, hydrotartrate, hydrooxalate, hydro-

succinate, hydrobenzoate and hydro-p-toluenesulfonate.

As anticholinergics there are preferably used compounds
selected from the group consisting of tiotropium 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 constituent. 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 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.

30



Further mentioned conpounds are 2, 2-di phenylpropionic acid tropenol
ester nethobrom de 2,2-diplenylorcnionic acid scopine ester

met hobrom de 10 - 2-f laore-2, 2-di phenvi acetic acid scnpi ne ester

nmet hobrema de 2-fluoro-2,2-di penyl acetio acid. tropenel ester

nmet hobr em de 3,3',4,4P—tntraf|uorobenziiéc acid tropenel enter

15met hebrondne 3.3'34,4'-tetral:luorobenallio acid scorn ne ester
met hebrem de 4,4'-difluorobenzilic acid tropenol ester nethehronide
4, 4" -dfl uorehenzilic acid scopine ester mnethebrem de 2L

3,3 -difinerobenzilic acid tropenol ester nethehrem de

3,39-niflu enziii id.s L ne_este tnehrem de . 9 -hydrox

i T corene. e R bokSe i Ce BRRY ofeRof TESP P EnBt ReB o 1e 0 ST e
-fl aorehe -Srematthoxyhlcsastfdrorapeaohcester nethobromde 5 - 9
-hydroxy -fluorene -9 -carboxylic acid. scopine ester nethobrom de 9
-fluor -fluorene -9 -.carboxylic acid scopi ne ester nethobrom de -

9-nmethyl -fluorene -9 -car lic ac'c;‘l+ penol ester
o) 0
o]
e

HO ¢
e S
B

AC-1

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 p-toluene-
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-l-en

AC-1-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



10nmet hobromde 9 -nethyl -fluerene -9 -carboxy-1LaC acid scopi ne
ester nethobrom de benzilic acid cyclopropyitropine ester

met hebrom de 2,2 -di phenyl propionic acid cycl opropyitropine ester
15net hobrom de 9 ehydroxy -xahthene -9 -cerboxylic acid.

cycl opropyit -opine ester methobromde 9._-nethyl -fluorene -9
-carboxylic acid. cycl oprepyitropi ne est met hohrom de 20 - 9

-met hyl -xahthene -9 -carboxylic acid cycdopropyitropi ne ester

nmet hobromide 9 -hydroxy 'l:luorehe -9 -carboza tc acid

cycl opropyitropi ne ester nethobromde 4,4 -difluorobenzilic acid.
met hyl ester cycl ohropyl - tropine ester nethobrom de -- 9 -hydroxy
-xaht hene -9 -carboxylic.. acin trgopenol ester nethebromde 9

- hydroey -xanthene -9 -carboxylic | copine ester ne thobr omn e
30 - 1-methyl -zanthene -9 -carbeyyhNC acid tropenol ester

nmet hcbrom de  9-mer hyl - x2t nt heng- 9-icarhoxyl i ¢ aci d soopi ne ester
met hobrom dg 9-et hyl ezant ene- | i"eraci d xtr openol ester

net hobromide 5 --i 9-diflubro Lﬂene-Q-chrboxylic aci d
tropenol ester nethbbrom de 9-hydroxynet hyl - xant hene- 9- car boxyai c
aci d scdpi ne ester nhthobt bni de, AC-2

wherein R can represent either methyl or ethyl and wherein
X" can have the meanings mentioned above. In an alternative
embodiment, the compound of formula AC-2 can also be in the

5 form of the free base AC-2-base

AC-2-base

Further mentioned compounds are:
- 2,2-diphenylpropionic acid tropenol ester methobromide
- 2,2-diphenylpropionic acid scopine ester methobromide
10 - 2-fluoro-2,2-diphenylacetic acid scopine ester
methobromide
- 2-fluoro-2,2-diphenylacetic acid tropenol ester
methobromide
- 3,3',4,4"'-tetrafluorobenzilic acid tropenol ester
15 methobromide
- 3,3',4,4'-tetrafluorobenzilic acid scopine ester
methobromide
- 4,4'-difluorobenzilic acid tropenol ester methobromide
- 4,4'-difluorobenzilic acid scopine ester methobromide
20 - 3,3'-difluorobenzilic acid tropenol ester methobromide

- 3,3'-difluorobenzilic acid scopine ester methobromide



10 The abbve-nentl| ohed conmpounds can al so be used within the scope of
the present invention in the formof salts in which the salts nmethc-X
are used i hsteah of nethobrow de, wherein X. can have the neani ngs
menti oned above for X-. 15 As colticosteloids there are preferably
used conpounds sel ected fromthe group q %S|st|ng of beci onet hasbne,
bet anmet hasone, budesoni dg, buti xocort, ehoni Ae, defl azacbrt,
dexanet hasone, eti pred. nol, fienisolide quticasone, Ioteprednol,
nonet hsohe, prehni sol one, 26 prehni sone, roflepcnide, triantinolone,
RPR- 106541, NS-126, ST-26 and

6, 9-di f luor o- rgﬂy 0 n Xy -16-
met hy1- 3- ozo- §%J&’%% (ﬁéﬁﬁ?l 9%3%%i%nl§ggglgr?égPOl ester
quoronethyIeﬁﬁﬁﬂoﬁﬁbmlde
6, 9- ddf | uoro-11- droxy 16- met hy1- 3- oxo- 17- E 8 angloxyanﬂrosta 1,4-d
dene- 17- cer botHi ‘oML ¢ %F?%Sn?29o%%¥%?¥§ﬁ§ 8Ef-er BROB3IPI) Saditdr |
6a, 9d- di f | uor Bz iiRshydr oxy - 16a- nbt hyl - 3-0ze-17a-( 2, 2, 3-
t et ramet hyl cycl opropyl car bbnyi ) oxy- androst a- 1, 4- di ene3017P- car boxylic
aci d. cyénonet?nhyixnxy-flmmmémﬁmw+9arhoxhél€oaﬁndfS?h@ﬂner§§éﬁates,
enanti omers or qi ereo Soner e and optionally in the formof their
salts and derlva é% * eir solvates and/or hydrates. Any reference
to steroids-i rmiﬂiﬁsr@rfﬁi@f@fm@@L@aa}wxyaht:SaerLdSSdepﬁmat eves,r
hydrates or solvates thereof that may exist. Exanples of possible
salts and derﬂW%&hQR%P%ﬁ ®he steroids can be: alkali salts, such. as,
for enanpl e, sodj %fé#’f@§éé£ﬁox2ﬂEogéﬁacﬂﬁchenBﬁo%l%%txes
i soni cot | nat es, acetates or oacet at ee, propi onat
di hydr ofthen pmmmﬁmbm§m1¢mjn1tates pi val ates or furoetes, As PDE4
inhibitors the re erab sed co unds sel ect ed fromthe
group COﬂSIStI%dm%h %ﬁpf%????%%"gtﬁ%ﬁﬁﬂgvﬁ?ﬁ,anglﬁﬁPPéQF SEMe ¢
(cilom |l ast), dofihdt@siqe 15 pumafentrdn, lirimlast, arofyllin,
atisoram 0-4418, Bay-198004, BY343, CP-325, 366, D- 4396 Sch-351591),
AWC- 12- 281 (GNSBA2UTDY 2 G- 6131 crDPrB4bropingl18stpo- 1888 romigen,
T- 2585, V-11 \, - 1.0l ggx> , 2 PG - '
7 --5370 7-15 gﬁéﬁgﬁy%ggfpr 1o§9& a §9é%opgog§§§§op§%% éster
1V- (3, 51di chl anecHelexaapy« i di n-4-y1)-4-difl uor onet hoxv- 3-
cycl opi epyl met hoxybenzem de
(-) p- LC4aPt T 005} L@ @ fioxyR 1903, 47 4arRebY hékaR§dfocgelopropyltropine
met hoxy- 2- net hyd benzel 51 id-&1 naeht hyri di n-6-v1] - N, Ndi i sopropyl benzami
de 25 - (R)-(49-1-(4-bronnbencv1)-4-[(3-nyq|opentloxy)-4- _
met hoxyphenyl | 2-2ugiry bt f Bemeene-9-carboxylic acid cyclopropyltropine
3-h yclopentylo neth x>h h ny2) 1- (4- VW[ N- 2-cyau,
netnyl-|soth|od$%lddp%ency ?m gpyrtolldone
cl s[ 4- ceano-4-{3neyicy Dpent yhoky-4- oetbohyphenyk) ay niyec oghexaielroganzo
kylic acid] _
ester methobromide
- 9-hydroxy-fluorene-9-carboxylic acid cyclopropyltropine
ester methobromide
- 4,4'-difluorobenzilic acid methyl ester cyclopropyl-
25 tropine ester methobromide
- 9-hydroxy-xanthene-9-carboxylic acid tropenol ester
methobromide
- 9-hydroxy-xanthene-9-carboxylic acid scopine ester
methobromide
30 - 9-methyl-xanthene-9-carboxylic acid tropenol ester

methobromide



2- esr bonet hoxy- 4- cynno- 4- 0- cyclopr opylmnet hexy- 4-

di Tl uor enet hoxyphenyal cyci chexan- 1- one

ci s[ 4-cyano- 4-( 3-cycl Opropyl net hoxy- 4-di fi nnremet hoxyphenyf| oyel ohexa
n-1-01) (RJ-(4-)-ethyl (4-(3-cycl opentyl ony-4-net hexypnenyl) -
pyrrelidin-2-ylidene] acetate _ 13 -

(8)-(-)-ethyl[4-(3-cyci opent yl oxy- 4- mef héyphenyl ) -
pyrrelidin-2-ylidenel acetate

9-cycl ocentyl-5, 6-di h. vdro-7-ethyl -3-(2-thienyi)-9. 11-
10pyrezoici(3,4-cl-1,2,4-triazolo[ 4, 3-al pyridine

9-cycl opentyl-&, 6-.di Wdr o-.7- yd- 3- t 59 I A-c)-1,
2,4-triazoIo[i?éﬁgﬁge%ﬁ%%ﬁ%?g%%t%o%%f%§£$%9?héh%grEPgPﬁﬁﬁe%%%é%
racemnet es, enatdtilorrerenidi ast ereoi soners and optionally in the form
of their 15 p;ggr colgg%call cce tablf.acid.adgition ialti’

sol vat es or “hyUrat'es PrEt e ente T%ag?Qﬁﬁ atcdrdfng PBPRe FRVéTti on
to the acid adgigion-salds of the 20E4 inhibitors selected fromthe

group censisting of hdrncnicride, hydrobrom de, hydroiodi d&

hydr osul Pat &, wm@@n@t@ylw@m%@maﬂecamow fienacéd tropenol
hydronitrate, eacetate, h7drocitrate,
hydrofunEratefgﬁg%fgﬁggﬁégf%ﬁyﬁénxooxalate, hydr osucci nat e,

hydr obenzoate @ity duysk onpt:h ol veaeshtfionatearBsxkID4d antdgeniostisid ertesr
are ptpferabiy used conmpounds 25 selected fromthe group consisting
of nont el ukastTePrANTURESE; rafirl ukaet, MCC 847 (Z0-3523), M\-001,
MEN- 91507 (1, M 1507), VUF-5078, VUF-K-8707, L-733321 and 1-(

(R -(3-(2-(6, 7-di fl uoro-2-gui nolinyi)ethenyl)phenyi)- 3-(2-(2-hydroxy
- 2- pr opyPI pliery Eptido)meetthyineyc lcoprropae30zvetd sadid. used -fithin the
(1(R)-3(3-(2-(2,3-di chl orot hi eno[.3, 2- b].pyri.di n-5- .
()t henyl SERBRYPY. SE2 PEE R O SXy LTy b yEomm of salts in
phenyl ) pr opya) thi eheethy ke yweltop-opaneageidL atittbkad of methobromide,
[2-[12-(4-tert-butyl -2-thiazol ya)-5-benzof uranyi] oxymet hyl i phenyl ] ace
tic acid, opPE&RAN Y At We eoricoMadieitI T uhat T et § ohet zX -

di astereei soners and optionally in the formof their

phar macol ogi cal | y acceptabl e acid addition salts, solvates or
hydr at e3> Aéeordirtig cos tiche iidsy entd en,atchgesefaciably used compounds

selected from the group consisting of beclomethasone,
betamethasone, budesonide, butixocort, ciclesonide,
deflazacort, dexamethasone, etiprednol, flunisolide,
fluticasone, loteprednol, mometasone, prednisolone,
20 prednisone, rofleponide, triamcinolone, RPR-106541, NS-126,
ST-26 and
- 6,9-difluoro-17-[(2-furanylcarbonyl)oxy]l-1l1-hydroxy-16-
methyl-3-oxo-androsta-1,4-diene~17-carbothionic acid (S)-
fluoromethyl ester
25 - 6,9-difluoro-11-hydroxy-16-methyl-3-oxo-17-propionyloxy-
androsta-1,4-diene-17-carbothionic acid (S)-(2-oxo-
tetrahydro-furan-3S-yl) ester,
- 6a,9a-difluoro-11p-hydroxy-1l6a-methyl-3-oxo-170-(2,2,3,3-
tetramethylcyclopropylcarbonyl)oxy~-androsta-1, 4-diene-

30 17Bf-carboxylic acid cyanomethyl ester,



10 addition salts are preferably selected fromthe group consisting.
of . hydrochl ori de, hybrobrom be, hydroiodi de, hybfosulfate,

hydr ophosphat e, hybronet hanesul fonate, hybronitrate, hydrenai eate,
hydr oacetate, hydtocitrate, hydrofunarate, hydtotartrate,

hybr ooxal at e hydrosucei nate, 15 hydrebenzoate and

hydr o- p-t ol uenesul fonate. Salts or derivafii ves for the formation of
whi ch the LTD4 antagonists are optionally capable are understood as
bei ng, for exanple: alkali salts, such as, for exanple, sodium or
potassium salts, alkaline earth salts, sulfobencoates, 20 phosphates,
i soni coti na at ro |onat di.h dro osphat
painitates,ggﬁ%gﬁgﬁé gﬁ ﬁrog 33 %stﬁeé R q?ﬁ%%%%s qhéﬁélmers or

preferably usedtseépmuaﬂérsebﬁdta@tﬁbﬁﬁuubel@raw@(ﬂvﬁmsﬁﬂrnhéﬁr salts
cet uxi mah, 25 trastuzumab, AbX. -EG | CP.-62 and
4-[ (3-chl ordb4- fi%maﬁéﬂ?ﬁ) afRéY- epflﬁﬁt@rspﬁ@lq/ﬁm hydrates. Any

y1l) - 1- oxo- 2- y | pyl el q@q?g
4-1 (3-chl orf)?gIe ﬁ%?o% e%\{liﬂll:3 g%’ld%o Elﬂ 4%(ﬁl N-(f%met yl g'g):lcn%dno)esall%?(o?r

2-buten-b- yderananeVe§7cyghmptepybmesbdwyxegemmmMHQﬁuihat may exist.
4-((3-chlor uor gphen fl, nol 1(4-( N—d| - 0 - 0XOr
oot ome o B dmbn e S BE BTy S Ao e iy ptyee SR e s
4-[(R)-(1- pb@ﬂybeetbykhamleahtﬁ (Eﬂcﬁ”ﬁ%ph@dﬁTe%dﬁﬁEé, sodium or

0X0- 2- but en-1-yi]-am nol - 7- cycl opentyloxy gui nazol i ne -

4-f (3-chl orBoBapkiiBRosSphéfy| PEALREENGOR[LASHRP G- SEEHAS,
2- 0X0- narph?ébﬂlébX?ha%egxOa%ngE%g 'dﬂ&ﬂ?@f&%ké%étes, propionates,

cycl opr opyi net hoxy-cpl nazb6l

4-1 ( 3- Choordihyﬁkugen phenphpanisnopalmiftétles, pivalates or furoates.
(R) - 6- et hyl 102- oxo- nor phol i n-4-y1)-1-0x0- 2- buten-1-yl I am nol - 7-[ (5) -
(tetrahydrofuran-3-yl)oxyl-qui nazol i ne

4-[(3-chl or gs4ppkuor anphRenyi-karhaek- 6re Ereferably used compounds
[4- ((R) - 2- met hoxynet hyl - 6- ozo- nor phol i n-4-y1)-1- oxo- 2-but en-1-yijamn

0}-7- cycl opebpyLadt hogy- ghenazolibneonsisting of enprofyllin,,

4-[(3-chlorp; 4 agbx?io phen%hg%ghg%k S (G - %fT%HDﬂaé% tofimilast,

oxo- nor phol I'n- tho Rhoxy - qU|nazoI
15 pumafentrin, lirimilast, arofyllin, atlzoram, 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-11294A, C1-1018, CDC-801, CDC-3052, D-22888, YM-
58997, Z-15370 and
20 - N-(3,5-dichloro-l-oxo-pyridin-4-yl)-4-difluoromethoxy-3-
cyclopropylmethoxybenzamide
- (=-)p-[(4aR*,10bS*)-9-ethoxy-1,2,3,4,4a,10b~hexahydro-8-
methoxy-2-methylbenzo[s] [1, 6]naphthyridin-6-yl]-N, N-
diisopropylbenzamide
25 - (R)=(+)-1-(4-bromobenzyl)-4-[(3-cyclopentyloxy)-4-
methoxyphenyl]-2-pyrrolidone
- 3-(cyclopentyloxy-4-methoxyphenyl)-1-(4-N'-[N-2-cyano-S-
methyl-isothioureido]lbenzyl)-2-pyrrolidone
- cis[4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclo-

30 hexane-1l-carboxylic acid]



4-[(3-chl oro-4-fluorophenvl)am no] -6-1[ 4-[ N- (2- net hoxyet hyl ) - N- net hyl
-am noj - 1- oxo- 2- but en- 1-yi | am no) - 7- cvci opropyi net hoxy- qui nazol i ne
20 - 4-[(3-chicro-4-fluorophenyi)antho]-6-tf4-(N, Ndinethyl -

am no) - 1- oxo- 2- buten-1 -yl jani nol - 7- cycl opent yl exy- qui nazol i ne

4-1(R) - (1- phenvi - et hyl )am nol-6- ([ 4-: N, NL{%LS- (2- met hoxy- et hyl) - am no)
- 1- ox0- 2- but en- 1-yl i am nol - 7- cycl opr opyl-nethoxy- qui nazol i ne
4-E(R) - (1- phenyl -ethya)am m)]-6-(t4-[ N-(2- net hoxy-thyl) -

N- et hyl - am no] - 1- oxo- 2- but en- 1-yl | am no) - 7- cycl opr opyl met hoxy-qutru, 1
7rdi ne 4-[(R) - (1- phenyi - et hyl )am nci - 6- ({4-[ N- (2- met hoxy- et hyl Th

30N- Pt hyl -aminol - 1. - oxa-2-but en-1 -yl } am,nQ) - 7- I Lo A
met hoxy- qui naz%l(%an%bo%i(t%cfxs?% c?y?n%/ J—‘pﬂ%n'?}%%ofﬁ%%p?gﬁlg?xﬂ?y [4( 4---
(tet ra hydropiiflamwrdhetiydbxypheddt nefcrézakaneliton® o- - ton ten|
amno)-- y o ime hoxy-quina on a 4- [ [3.chic ro- 4 -- fl.uor
onbenvl ) ami rfo]S LA=CRNG A (Sahy GbYPL ORY HRBEDOXY phT @A L LPPT P ~
-7 [ 1R -tatoyahydra, didndan; - 8-2410 x tt) qui ha "[[ 4 - [ ($-c h
t) o-- 4 --t Inc ropheny )n ol -- 6-- { [Nt amno ) -1 - oxo
- 2- but enam no R)-7H)(-€B)yRl hytdocyElapenny logy-Ygad¢tbryyphequilna zol
ine 104- [chi or o-. 4 -f[1uaropher T1. C) 1 - 6- ( { -- [N- (2
-)ttet-.1).oxyp-ylf)]fchlyﬁlI3I\%—né(?,ijo‘ger(’)ei %ch\%t?e t Ein) aml ) -- 7
-~ (S)-(-)-ethyl[4-(3-cyclopentyloxy-4-methoxyphenyl) -
pyrrolidin-2-ylidene] acetate
- 9-cyclopentyl-5,6-dihydro-7-ethyl-3-(2-thienyl)-9H-
10 pyrazolof3,4-c}-1,2,4-triazolo[4,3-alpyridine
- 9-cyclopentyl-5, 6-dihydro-7-ethyl-3-(tert-butyl)-9H-
pyrazolo[3,4-c]-1,2,4-triazolo[4,3-alpyridine,
optionally in the form of their racemates, enantiomers,
diastereoisomers and optionally in the form of their
15 pharmacologically acceptable acid addition salts, solvates
or hydrates. Preference is given according to the invention
to the acid addition salts of the PDE4 inhibitors selected
from the group consisting of hydrochloride, hydrobromide,
hydroiodide, hydrosulfate, hydrophosphate, hydromethane-
20 sulfonate, hydronitrate, hydromaleate, hydroacetate, hydro-
citrate, hydrofumarate, hydrotartrate, hydrooxalate, hydro-

succinate, hydrobenzoate and hydro-p-toluenesulfonate.

As LTD4 antagonists there are preferably used compounds
25 selected from the group consisting of montelukast,
pranlukast, zafirlukast, MCC-847 (zZD-3523), MN-001, MEN-
91507 (LM-1507), VUF-5078, VUF-K-8707, L-733321 and
- 1-(((R)-(3-(2-(6,7-difluoro-2-quinolinyl)ethenyl)phenyl) -
3-(2-(2-hydroxy-2-propyl)phenyl)thio)methylcyclopropane-

30 acetic acid
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- [2-[[2-(4-tert-butyl-2-thiazolyl)-5-benzofuranyl]oxy-
5 methyl]phenyl]acetic acid,
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

10 addition salts are preferably selected from the group
consisting of hydrochloride, hydrobromide, hydroiodide,
hydrosulfate, hydrophosphate, hydromethanesulfonate, hydro-
nitrate, hydromaleate, hydroacetate, hydrocitrate, hydro-
fumarate, hydrotartrate, hydrooxalate, hydrosuccinate,

15 hydrobenzoate 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, sulfobenzoates,

20 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,
25 trastuzumab, ABX-EGF, Mab ICR-62 and
- 4-[(3-chloro-4-fluorophenyl)amino]~6-{[4~ (morpholin-4-
yl)-1-oxo-2-buten-1-yl]-amino}-7-cyclopropylmethoxy-
quinazoline
- 4-[(3-chloro-4-fluorophenyl)amino]-6-{[{4-(N,N-dimethyl-
30 amino)~1l-oxo-2-buten-1l-yl]-amino}-7-cyclopropylmethoxy-

gquinazoline
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--cn:lrzoline A [ (r)-(1-phenyl-ethyl)amino]-6-{ [4- (morpholin-4-y1)-1-
5 oxo-2-buten-1l-yl]-amino}-7-cyclopentyloxy-quinazoline
= 4-[(3-chloro-4-fluoro-phenyl)amino]~6-{[4-((R)-6-methyl-
2-oxo-morpholin-4-yl)-1l-oxo-2~buten-1-yllamino}-7-
cyclopropylmethoxy-quinazoline
= 4-[(3-chloro-4-fluoro-phenyl)amino}-6-{[4-((R)-6-methyl-
10 2-oxo-morpholin-4-yl)-1-oxo-2-buten-1l-yl]lamino}-7-[(S) -
(tetrahydrofuran—-3-yl)oxyl-quinazoline
= 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{[4-((R)-2~-methoxy-
methyl-6-oxo-morpholin-4-yl)-1-oxo-2-buten-1l-yl]lamino}-7-
cyclopropylmethoxy-quinazoline
15 - 4-[(3-chloro-4-fluoro-phenyl)amino]~6-[2~((S)-6-methyl-2-
oxo-morpholin-4-yl)-ethoxy]-7-methoxy—-quinazoline
= 4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-[N-(2-methoxy-
ethyl) -N-methyl-amino]-1-oxo-2-buten-1-yl}amino)-7-
cyclopropylmethoxy—-quinazoline
20 - 4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-dimethyl-
amino)-l-oxo-2-buten-1-yl]amino}-7-cyclopentyloxy-
quinazoline
- 4-[(R)-(1l-phenyl-ethyl)amino]-6-{[4-(N,N-bis- (2-methoxy-
ethyl)-amino)-1-oxo-2-buten-1-yl]amino}-7~cyclopropyl-
25 methoxy-quinazoline
= 4-[(R)-(1-phenyl-ethyl)amino]-6-({4-[N-(2-methoxy-ethyl) -
N-ethyl-amino]-1-oxo-2-buten-1l-yl}lamino)-7-cyclopropyl-
methoxy-quinazoline
- 4-[(R)-(1l-phenyl-ethyl)amino]-6-({4-[N-(2-methoxy-ethyl) -
30 N-methyl-amino]-1-oxo-2-buten-1l-yl}amino)-7-cyclopropyl-

methoxy-quinazoline
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43- Chi . 0170-4 slFk§£cﬁf§Png—§igbpoBhegyl)gmlng%—%g?t4Xu%,N—d1methyl—
5 amino) -1l-oxo-2-buten~l-yl]amino}-7-((R) -tetrahydrofuran-
3-yloxy)-quinazoline
= 4—[(3~chloro—4—fluorophenyl)amino]—6—{[4—(N,N—dimethyl—
amino)-l-oxo-2-buten-1l-yllamino}-7-((S)-tetrahydrofuran-
3-yloxy)-quinazoline
10 - 4-[(3-chloro-4-fluorophenyl)amino]-6-({4-[N-(2-methoxy-
ethyl)~-N-methylamino] -1-oxo-2-buten-1-yl}amino)-7-
cyclopentyloxy-quinazoline
- 4-[(3-chloro-4-fluorophenyl)amino]-6-{[4- (N-cyclopropyl-
N-methyl-amino)-1-oxo-2-buten-1l-yllamino}-7-cyclopentyl-
15 oxy-quinazoline
- 4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-dimethyl-
amino)-l1-oxo-2-buten-1l-yllamino}-7-[ (R)-(tetrahydrofuran-
2-yl)methoxy]-quinazoline
= 4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-dimethyl-
20 amino) -1-oxo-2-buten-1-yl]lamino}-7-[(S)~-(tetrahydrofuran-
2-yl)methoxy] -quinazoline
- 4-[(3-ethynyl-phenyl)amino] -6, 7-bis- (2-methoxy-ethoxy) -
quinazoline
4-[(3-chloro-4-fluorophenyl)amino]-7-[3-(morpholin-4-yl)-
25 propyloxy]-6-[(vinylcarbonyl)amino]-quinazoline
- 4-[(R)-(l-phenyl-ethyl)amino] -6-{(4-hydroxy-phenyl)-7H-
pyrrolo[2,3-d]lpyrimidine
- 3-cyano-4-[(3-chloro-4-fluorophenyl)amino]-6-{[4- (N, N~
dimethylamino)-1-oxo-2-buten-1-yllamino}-7-ethoxy-

30 guinoline
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nianesul f on. 0y BENIOKY) shenyl-ethyl) amino] —6-{ [4- ( (R) -6-methyl-2-oxo-
5 morpholin-4-yl)-1l-oxo-2-buten-l-yllamino}-7-methoxy-
quinazoline
= 4-[(3-chloro-4-fluorophenyl)amino]-6-{[4- (morpholin-4-
yl) -1-oxo-2-buten-1-yl]amino}-7-[ (tetrahydrofuran-2-yl)-
methoxy]-quinazoline
10 - 4-[(3-chloro-4-fluorophenyl)amino]-6-({4-[N,N-bis-(2-
methoxy-ethyl)-amino] -1-oxo-2-buten~-1l-yl}amino)-7-
[ (tetrahydrofuran-2-yl)methoxy]-quinazoline
= 4-[(3-ethynyl-phenyl)amino]-6~{[4-(5,5-dimethyl-2-oxo-
morpholin-4-yl)-1l-oxo-2-buten-1l-yl]amino}-quinazoline
15 - 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[2-(2,2-dimethyl-6-
oxo-morpholin-4-yl)ethoxy]-7-methoxy-quinazoline
= 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[2-(2,2-dimethyl-6-
oxo-morpholin~-4-yl)ethoxy]-7-[ (R)-(tetrahydrofuran-2-
yl)methoxy]-quinazoline
20 - 4-[(3-chloro-4-fluoro-phenyl)amino]-7-[2-(2,2-dimethyl-6-
oxo—morpholin-4—yl)ethoxy]—6—[(S)—(tetrahydrofuran—Z—yl)—
methoxy]-quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{2-[4-(2-oxo-
morpholin-4-yl)-piperidin-1l-yl]ethoxy}-7-methoxy-
25 quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[1-(tert-butyloxy-
carbonyl) -piperidin-4-yloxy]-7-methoxy-quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-amino-
cyclohexan-1-yloxy)-7-methoxy-quinazoline
30 - 4-[(3-chloro-4-fluoro-phenyl)amino]-6- (trans-4-methane-

sulfonylamino-cyclohexan-1-yloxy)-7-methoxy-quinazoline
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= 4-[(3-chloro-4-fluoro-phenyl)amino]-6- (tetrahydropyran-4-
yloxy)-7-ethoxy-quinazoline
15 - 4-[(3-chloro-4-fluoro-phenyl)amino]}-6-((S)-tetrahydro-
furan-3-yloxy)-7-hydroxy-quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6- (tetrahydropyran-4-
yloxy)-7-(2-methoxyethoxy) -quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{trans-4-
20 [ (dimethylamino)sulfonylamino]-cyclohexan-1-yloxy}-7-
methoxy-quinazoline
- 4-[(3~-chloro-4-fluoro-phenyl)amino]-6-{trans-4-
[ (morpholin-4-yl)carbonylamino]-cyclohexan-1-yloxy}-7-
methoxy—-quinazoline
25 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{trans-4-
[ (morpholin-4-yl)sulfonylamino]-cyclohexan-1-yloxy}-7-
methoxy-quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino}-6-(tetrahydropyran-4-
yloxy)-7-(2-acetylaminoethoxy)-quinazoline
30 - 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-

yloxy)-7-(2-methanesulfonylamino-ethoxy)-quinazoline
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methyl-piperidin-4-yloxy)-7-methoxy-quinazoline
5 - 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[ (tetra-

hydropyran-4-yl)carbonyl]-N-methyl-amino}-cyclohexan-1-
yloxy)-7-methoxy~quinazoline
= 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis—-4-{N-
[ (morpholin-4-yl)carbonyl]-N-methyl-amino}-cyclohexan-1-
10 yloxy)-7-methoxy-quinazoline
= 4-[(3-chloro-4-fluoro-phenyl)amino] -6~ (cis-4-{N-
[ (morpholin-4-yl)sulfonyl]-N-methyl-amino}-cyclohexan-1-
yloxy)-7-methoxy-quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-ethane-
15 sulfonylamino-cyclohexan-1-yloxy)-7-methoxy-quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(l-methanesulfonyl-
piperidin-4-yloxy)-7-ethoxy-quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(l-methanesulfonyl-
piperidin-4-yloxy)~-7-(2-methoxy-ethoxy)-quinazoline
20 - 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[1-(2-methoxy-
acetyl) -piperidin-4-~-yloxy]-7-(2-methoxy-ethoxy) ~
quinazoline
= 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-acetylamino-
cyclohexan-1l-yloxy)-7-methoxy-quinazoline
25 = 4-[(3-ethynyl-phenyl)amino]-6-[1-(tert-butyloxycarbonyl) -
piperidin-4-yloxy]-7-methoxy-quinazoline
= 4-[(3-ethynyl-phenyl)amino]-6- (tetrahydropyran-4-yloxy]-
7T-methoxy-quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-
30 [ (piperidin-1-yl)carbonyl] -N-methyl-amino}-cyclohexan-1-

yloxy)-7T-methoxy-quinazoline
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- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{cis-4-[ (morpholin-
5 4-yl)carbonylamino] -cyclohexan-1-yloxy}-7-methoxy-
gquinazoline
- 4-[(3~chloro-4-fluoro-phenyl)amino]-6-{1-[2-(2-oxo-
pyrrolidin-1l-yl)ethyl]-piperidin-4-yloxy}-7-methoxy-
quinazoline
10 - 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[ (morpholin-4-
yl)carbonyl]-piperidin-4-yloxy}-7-(2-methoxy-ethoxy) -
quinazoline
- 4-[(3-ethynyl-phenyl)amino]-6-(l-acetyl-piperidin-4-
yvloxy)-7-methoxy—quinazoline
15 - 4-[(3-ethynyl-phenyl)amino]-6-(l-methyl-piperidin-4-
yloxy)~-7-methoxy-quinazoline
- 4-[(3-ethynyl-phenyl)amino]-6-(l-methanesulfonyl-
piperidin-4-yloxy)-7-methoxy-quinazoline
- 4-{(3-chloro-4-fluoro-phenyl)amino] -6-(1l-methyl-
20 piperidin-4-yloxy)-7-(2-methoxy-ethoxy)-quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(l-isopropyloxy-
carbonyl-piperidin-4-yloxy)-7-methoxy-quinazoline
- 4-{(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-methylamino-
cyclohexan-1l-yloxy)-7-methoxy-quinazoline
25 4-[(3~-chloro-4-fluoro-phenyl)amino]-6-{cis—-4-[N-(2-
methoxy-acetyl)-N-methylamino]-cyclohexan-1-yloxy}-7-
methoxy-quinazoline
- 4-[(3-ethynyl-phenyl)amino]-6-(piperidin-4-yloxy)-7-
methoxy-quinazoline
30 - 4-[(3-ethynyl-phenyl)amino]-6-[1-(2-methoxy-acetyl)-

piperidin-4-yloxy]-7-methoxy-quinazoline
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5 methoxy-quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[ (2-methyl-
morpholin-4-yl)carbonyl]-piperidin-4-yloxy}-7-methoxy-
quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(S,S)-(2~-oxa-5-
10 aza-bicyclo[2.2.1]hept-5-yl)carbonyl]-piperidin-4-yloxy}-
7-methoxy-quinazoline
= 4-[(3-chloro-4-fluoro-phenyl)amino] -6-{1-[ (N-methyl-N-2-
methoxyethylamino)carbonyl]-piperidin-4-yloxy}~-7-methoxy-
quinazoline
15 - 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(l-ethyl-piperidin-
4-yloxy)-7-methoxy-quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[ (2-methoxy-
ethyl)carbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[ (3-methoxy-
20 propyl-amino)-carbonyl]-piperidin-4-yloxy}-7-methoxy-
quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[cis-4- (N-methane-
sulfonyl-N-methyl-amino)-cyclohexan-1-yloxy]-7-methoxy-
gquinazoline
25 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-1l-yloxy)-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[trans-4- (N-
30 methanesulfonyl-N-methyl-amino)-cyclohexan-1-yloxy]-7-

methoxy-quinazoline
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t hoxy- qU|nanDI|ne1 optlonally in the formof thelr racemates,
enanti omers; didetierdvisoimd st %HRFQWRW%#%41§m%ﬂ01h6 {bEArBr4rhBT 15

pharnacolog|c )| i . t _
hydr at es, Accg¢g¥ é t&' QP ntlon Léggngg# ? a@g#¥?0§§ggﬁpgxgpel
pr ef er abby seﬂxﬁdxyj4T<mnﬁﬁuxxﬁqm¢n&mmblselng of hydrochl ori de,

nydr onet haneer ] orEI e L0 ok A7 3RS Fy (P BRAF babe 2Ry ar BadiPaEByL-6-

hydrocitrate, dﬁHﬂﬁHﬁﬁﬁﬁfﬁﬁ%4lpiﬁiﬁﬁﬁéiﬁi37 PyérO@xét@aﬁydrofuran .

hydrosucci nate, hydrobenzoate ‘and hydro-p-toluenesul fonate. As
dopani ne agoniwt)siathere arelpratekabty used conpounds 25 sel ect ed

from the group, C@ny ti N9, of f{&%?’r% %g+g%ﬁ?§5fok' fLmFthanesuégpnyl—

al pha- di hydr oer g ptin, lisrri exo roxin
ropi ni rob, tmpupﬁmﬂdlﬁ+£{ymax¥»fnmmatndﬁy gaphaooalihy in the form of
their racenmates, enantlonets di at ereoi soners,and optionally in the

form of 307tHeik %ﬂﬁﬁ#ﬁﬁﬂﬂ%xﬁ%%ﬁ?%’%%%%%%bﬁménaé|@ éadFY?Bﬁ RapPegidin-

sol vates or hydrat Accrding, to,ihe b pygption, these acid
addition salts ggéﬁﬁﬁzferablfagélg%tedzfron1fhe gr oup

optionally in the form of their racemates, enantiomers,
diastereoisomers and optionally in the form of their

15 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,

20 hydronitrate, hydromaleate, hydroacetate, hydrocitrate,
hydrofumarate, hydrotartrate, hydrooxalate, hydrosuccinate,

hydrobenzoate and hydro-p-toluenesulfonate.

As dopamine agonists there are preferably used compounds
25 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
30 their pharmacologically acceptable acid addition salts,

solvates or hydrates. According to the invention, these



consi sting of hydrochl oride, hydrobrom de, hydroiodi de, hydrosulfate,
hydr ophosphat e, hydr onet hanesul fonate, hydronitrate, hydronal eate,
hydr oacetate, hydrocitrate, 5 hydrotumarate, hydrotartrate,

hydr ooxal at e, hvdrosucci nate, hydrobentoate and

hydr o- p-t ol uenesul fonate As Hi -antihistam nes there are preferably
used conpounds sel ected fromthe group‘c%ﬁsrsting of epinastine, 10
cetirizine, azelastine, fexofenadine, |evccabastine, |oratidine,

m zol astine, ketotifen, enedastine, dinetindene, clenastine,
bam pi ne, cexchl orpheniram nb, pheniram ne, doxyl am ne,

dhl or phenoxam np L renhydripate, di phenhydram ne, pro hazi ne
cbast L ne. RSOy aPMHFRERARALTE REE: BIFRE EbRe: GRS oo T figtn BouP
their racenpbesisepagt beneyarodhasteriedi sguRbS rand RNt iRAIdibdd he
formof their pharmacol ogically acceptable acid addition salts,

sol vat es orhgaparesataccBrdiraghrsPhRE e nROsE t hemese 1dend tedi t i on
salts are p I el he Nsi St .

Py ochl o | B RbE St ahiL T RDar aasar ALy Rydosa it Ytk itrate,
hydr ophosphayérohydaoaet hahgdubtamnatretehy thyaimicotatle .t ehy dryoiral eat@,nate,
hydr oacet at drocitrate hx%rbfunarare, drotartrate,

e, h , h
hydrooxalat%?dﬁéa?BEBEB?nﬁPg, 96P68§ﬁ?&8@8e§H&f°nate-

hydr o- p-t ol uenesul fonate, 2 5 Any inhal abl e conpounds, such as, for
exanpl e, also inhal able macronol ecul es, as disclosed in EP 1 003 478,
are used as®Aphatnageibiehblyngst tiersubseapeesderasulystiance compounds

fornul ati on S e, mxtures, Pref. e | i.ven..t.0 30 the use
of substanc%%?éggggtgﬁgé Fg%néggﬁﬁoﬁghgﬁgéggétgﬁiégnﬁ¥§¥ﬁ$§§ far the
treatmen® otetespiiatoryzdiseases,t fakodeaadsied,i ndahedodaliatory

field, The conpound can further originate fromthe group of the 5
er got aIkaIg?ggﬂé?FvﬁtiWé%?lPFFﬁpﬁmsFeéeﬁPfﬁﬁhiﬁﬂﬁﬁ%ﬁtlne'

phosphodi esy efasendehBhi BiEAES i ARL 1 88&liLY nlen tc_fé%(cthwpq{er{ﬂ%npne,
racemates, enantioners or diastereoisoners, optionally in the torm of
t hei r phar netehogioahkty deosgpeabh€, atildraddintizemisal t glimsulhsateinate,
and/ or hydr&&gﬁénhydramine, promethazine, ebastine, desloratidine and
15 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
20 consisting of hydrochloride, hydrobromide, hydroiodide,
hydrosulfate, hydrophosphate, hydromethanesulfonate,
hydronitrate, hydromaleate, hydroacetate, hydrocitrate,
hydrofumarate, hydrotartrate, hydrooxalate, hydrosuccinate,
hydrobenzoate and hydro-p-toluenesulfonate.
25
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



10 As. ergot al kaloid derivatives: dihydroergotam ne, ergotam ne. The
piercing elenments are preferably disposed at a distance 15 fromthe
blister cavity in a position |locked by at |east one first clip

connecti on between the upper housing part and the | ower housing part

and, in a position defined by at |east one second clip connection,

they project into the opened blister cavdfy” Oning to the first clip

connection, 20 the upper housing part is held securely in such a
position relative to the | ower housing part that unintentional

opening of the blister cavity is prevented and, owing to the second

clip connectiop, sinple ndling, of the_inhaler on inhalation

csbr od DechbEEUFRE ERRerPROGSFAERR L O A28 LEACOa e Sa A CRTe

the blisterusadity tscOpgnedaandyt heciphal er is used as specified for
i nhaling the medi canent, is fizediv held on the | ower housing part.
In an enbodi ment, each piercing elenent has a. triangular 30 tip, one
i ercing el n j a i r.egi.on of t i lati

(F:)hannel gand@%ﬁeégﬁgéggﬁgééfle@ng%ghggi %gggalrﬁrglat%ge ot ?séet I at er aciqanythe

t heret 0. 5Thergoereihglelénmdatsyantivel, ateiptbatsantCiGaRIP Y nihd ktiltes fsgr m
of knife points, open the blister cavity in such a nner that, on

i nhal at i oﬁ,P%SB??gﬁ??E‘aﬁ?éﬁt &r $PPARLERVPY y OPERPEAGH Yorie th*k.?nifrfgmh

5 carries theepui veruhedtsmedhaameBhel-Br euoh ithe okhaliscareni ng into

the inhal ati on channel and, fromthere, to the patient- Because of

t he shape ofPrthenpiéycingtbrefentis oft heefior pbatroalbe lagpldedd yoy. the
user.. of t i in.order..to piet the cover film, of .th

cavi iy of (heorPrapE pRif0hISIoR: BORRS: "Seatr e Ry < tofEages
rate of1@he medi canent. to be inhaled is ensured, Wet the inhaler is

to be used only once, it _is not absolutely necessary for the piercing
el enent s t o*haveIat 181 kehgl AoFREAGEILIFES 't Rat Vs ofg 9943 id She

sui tabl e for,.openipgea | arge. nunmber of blister cavities. The
piercing elenents are therefore advantageohnly nade of a plastics
material, The piercing elements can, for exanple, be produced froma

one pi coe Wit PREGAPY FAPTBPERoPEFoR - FF CeAdnai e Tsy St o i bidhce
i nj ectioh- nbubdi HPePHOEESSr LAvaRyakhebnabisve iembodicorent byt ke least
piercing elenments are nade of netal. The netal can be a so-called
stai nl ess ©ne 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,
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
25 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
30 tip, one piercing element being arranged in the region of

the inhalation channel and one piercing element being



25 steel, which is used in the nmedical field and allows the piercing
el ements to be made thinner and sharper as conpared 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

el enente are preferably punched out of a plate Tade of netal and are
bent at an acute angle to the plate sotKdt they point in the
direction towards the blister cavity. The plate with the two
piercing' elements is easy to 5 handle and fit_ Furthernore, the
geonetry of the piercing elenents, in conjunction with their position

relative to_the cover filmaof ,the_hlister cavi ensures relative
o on T ow Brearaed”prrssh Jaireln ik rtd o ST e fen et
di schareed #Mooht heecavibkyanthe1phatie itselG @yt ageouslpsicoaneshed

in a positive-locking and/or friction-|locked manner to the unit for
di sper si on. tFRePPpLatETcEAVEEY fHr SEcans @anngen Hé dtor Mbfidi i asker, an

and can us n t unkt, i i nj j S i.ng. op tion_
ovever. 1t ro S ea pogs oo 1S Srsaide TRO R S S TS W Bor oo
whi ch ar & ataardest aheepfilomroienanotkhiercaarcttt htoughyhwhitch dittese pass

pl astics pins of the unit for, [.di_ng. course., it_is also
possi bl e foPpFHénEIépgot%hﬁel g%ﬁﬁé&%8rc éafhdid®y T8 ise to the
unit, 20 Thgakewak . heuskingeparit tadvanbageouslonhdas d:wo QPROSIMEGh €4 Prhe

proj ections, and porreoponding clip openinge are let into the upper
housi ng par EOFAediFPf BPeAPPBIlaRedY Byrecosger atfi ngianiitthalve cin porder to

proj ectione,;Lhg CLiR QAGALNGS eLer The Lhe ROSIA Tan, of) {de. | oyer
housi ng part relative to the upper 25 nouoi ng -par ot ri i the
del i ver y0st abrpafathecilghahean,] anowkiheh dikehalricet erateadf tHee

unopened, and in the use state, in which the blister cavity is
opened. wi d8SByCERETDI &PcPRg lENamsRt <5 TREUASD openings and clip
projections are sinple CO produce wi thout an additional cost outl ay.
and the user 30 has a tactile and visually detectable rem ndem of the
posi tion of WhAe Gpperinhedsirngsparct beelatidvertly tdned,oWer is not

absolutely necessary for the piercing elements to have a
15 1long 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
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 of

the blister can be pierced.

30



housi ng part, and accordingly of the condition of the inhaler.
Furthernore, the clip connections can be of such a size that, on the
one hand, unintentional displacenent of the upper housing part
relative to the | ower housing part, and the associ ated openi ng of the
blister cavity, is Prevented and, on the gther hand, the blister
cavity can be opened with the applicatTo% of an acceptable force. In
order to reduce the force required to displace the upper housing part
relative to the | ower housing part, the clip oj ectione are arranged
at the free ends of opposing locking arns. In order to facilitate
openi ng of I cavi h l] L. Ags in t f arm of
slots in t:#?% %4%%%f$% a%%%%hF%egggiégggggg§? ypﬁé%gfghé%& ﬁ?&?&?late
posi tion i nadk chf theteli pnpr apecbieans arteaeh athe eskoiglled ke Iheclpimte
openings, the tips of the piercing elenents penetrate the cover film
of the bli s?%rt%g i tySY ABOtRE aBngehS‘%?ﬁélﬁ&r {£oHRd dehd Neowert ster

housin3. patdy e, PIRSSEUat 00t PR tWet RLB Lhe fange deteiined y,dhe o

slots, further pierci- acconpani ed by opening of the blister cavity
pl ace 205 wiltdndhe appl ftati bnroheamorel atheekbyposwally fodr dée The npipey
housing part.is preferably nounted to. i splaceahle rel ative to .the
PR AAERE il et R A (R iy R D g S e
and is not 2% suseeptible be oBbfunekienr. cARialti ehwhstes FRARS IGAILy
optionally be provided, which facilitates fitting and han%jinq,
Accor di ng tb2%89¢ f it eHePPaRYBEBpRBAPIIRhENGFPe P IHOES Rd lpart THes a

cylindri calmOfi ELhLRL | £8! aECORTHEE! OB Rrghial e Lol hawsing
pert, which is cylindrical or elfFiptical in - - cross-sectioz, is
nount edl @nda@éxd enalgeconl gabbynenteheidi repbisan itvewdodsk iany aird /out | et

opening, the air.inlet ni ng bei rmed.on the free end face of
the | over  hEERFHEeRpLr ERETNBAEBRTCED FPMPTHE EFth AeEese 9n - The
el liptical pppes boushag partcepspres tRatnthedripaofart hedesar 0fd can
the inhaler rest tightly on the upper housing part because the
housi ng carPdecyrippeddatot heepepiphépy an Anaedittiopmmatieling
conparative i g i.es.of .th per i_n rt. .and t he
oner hous FRBahe b pradUeea ar fh 451 Sk suprsy uTe tP Hilov A Hle
15 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.

20 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

25 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

30 has a tactile and visually detectable reminder of the

position of the upper housing part relative to the lower



Accoring to an alternative further devel opnent, the upper housing
part and the | ower housing part are eacti dish-shaped in
cross-section, the | ower housing part being nounted in the upper
housi ng. part. Accordingly, the housing 20 conposed of the upper
housi ng part and the | ower housing part is substantially cylindrical.
The dish shape, which is sinple to produéé, ~al so ensures that the
lips rest conparativel ythe | ower housing part 25 In order to dispense
wi th additional packa: Jn for the medicanent, the blister cavity
cont ai ning the pul verui ent nedicanment is preferably arranged in the
bearing of the hou3|%g by tge manuf act yr er e bl |st cav ty for
recei vi ng t H8UReR? cBibht ARS BrEREG-RG18e Obr %lﬁ?q ﬁh

provi des effgghive, pFQEEﬁéEﬂBrErOﬁh@nﬁuﬁﬁn@%Wh@cﬂﬂ@HsUQﬁﬁﬁ&xa dfl.such a
order to protect the nedicanent to be inhaled and the inhaler from

envi ronnent &k 2enfhaénces, thReonahlped i snpréenddenailt Klisp ladengyhtof
outer. pack n a cqnt er c

packagi ng Igg%or%%%!regl g?f*ghﬁgaﬁ?é& gglkllttlgeng{gl \E/&gllléy l()or‘”%‘llfnmag%%%%?art

t he nout hpi ecé ahd/93sbbeaaed bpbeungpemlm@eabelsk@&e¢amuﬁyl3as
renovabl e cap. Asa result of t ese r t he side of. the

i nhal er mjtﬂg?ﬁﬁnHﬁﬂ|éﬁﬂeth S ﬁrBFgg gapﬁ p&Pﬁ:§%¥%t9ﬁ)qqyﬁﬁy can be
i nfluences § eﬁegawygﬁ the aF heagenbn %%CBna%cc@@%d@ﬁeﬂﬁd%ce In

noi sture, w a. mnimal outlay in terns of packaging. In a further.
enmbodi ment eftdehetpnvedupenthehéonreéu samEAtreids tT5 dstsprledd Hhieheupper

blister cav |emed in d|r cti f flo st r eam,of the nit
for dlspersb%és §eF8ﬁ %Ve |c§ﬁ%n§°we§ gggggsgtﬁagﬁdh %'

central 1borproﬁet~,heonsl bhrei akr@ahbed ahal-atki Cf&eeCfé&hmﬂﬁbﬁJfopiﬁt%lng
nmout hpi ece, _the unit having at |east. one _radial inflow opening
whi ch 20 co%?ﬁ%éﬂgcaf@§ wiBhogder| @ 58FélﬂﬁéﬁelQQ&?%Q%(?@!R?Q blister

i nhal ation EQQBE?y_tﬂB Bl |ébbﬂﬁng§'%r%|9YPtﬁ£¥9ﬂHQ1QH¢ 'Eh AL

the blister cavi carries the " nedi canent. through the ot

opening in phenbluetehlchvthy bﬁusteheceentwaHSb@penﬂdtrﬂntnha for
di| persing aEi ci sh The 25 air flomnn into un

hr ougn. ¢ nEPPRULAPT FPT B Opehl g LaPyEE 08 Soi. TR Tl ke
acconpens edcbypf bpendhgkl i buki enpef ohe hpowdes Rard icaleferafs thfet rate
medi canent in the flow bore. In the further flow path, the powder
particles ph8s FﬁY@rtﬁélmnﬁ§Iéb?oﬁléﬁéﬁﬁepavwﬁwbhA%Sqhﬁwﬁﬁ?%ﬂ)hQﬂ%4ﬂ9

upper hous'B?ﬁeaéﬁﬁaﬁhghfohggahgﬁs1ﬂ%d Lem ther %ééyéatégaéﬂﬂg¥;ﬁgthln

t he user of ein In or
the range determined by the slots, further piercing

accompanied by opening of the blister cavity takes 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 part. The
displaceable mounting is simple to produce and is not

25 susceptible to malfunction. An anti-twist means can
optionally be provided, which facilitates fitting and
handling.

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

lower housing part, which is cylindrical or elliptical in



ensure a high delivery rate of the nedi canent , the central bore of
the unit s disposed in alignment with one of the piercing. elenents.
5 1In order to produce a high flow speed, the central bore is
surrounded by an annul ar space through which air flows and into which
t he i nflow opening | eads, the outer wail 8f the fl ow bore overl appi ng
an inner wall of the annul ar space. 1071 A%rder to produce a
directional flow on inhalation, which produces as high a nunber of
smal | powder particles as Possible? two dianetrally opposite inflow
openi ngs are provided, the width of which is slightly greater than

he di f the ir s I [ [ . h
pr ovi don. at CFBRET CERbLHOT ukP| JOBPFERL T FOkSGaen A0S e TLadd nt o

fl ow channelisrent9pposbiiarssdas afirt beturitt opfeindmgGomieniadat & ntidth
one another. Mitually opposite cyclonic flows are thus achi eved, The
i nner wal | pPeRérabPings fagmar apefti§r € oforrthd 20w fc dhife tAYBH of

20 the bpreh??&@nghﬁaqumﬁpgr%on&%apsf%&?poﬁo%ﬂéﬂ 1 HaAiRg Ut to
have in ite ow bore a deflector plate for the nedi canent,
Al t er nat bveky]liphécdef hppeor hpluatieg pafrdsteesed etso taaderther ilngs iy the

inserted into the_unjt,  All .the neasures for quiding the air flow on

i nhal ati on EE?&eOFogég bﬁh8&8§ §§S$iﬁéiiﬁiﬁm? ﬁi? &&ﬁﬁﬁﬁﬁ?%ﬁ%ng PaEt
breaki ng upskagggy ABdieameBlitupikliel,C whie raidyl bensunderist eadednhats
features which have been ment i oned above and are still to be

expl ai ned hepeinberewtBooEah Beeusedader om ivhad aHerconbithaiorrutlet

o Do BREH, aar i TS, g 1080 AL AT s
inventi o0 i soexphaenédrienwdehaihankidrieionie] awmeby nmedrs: afn sioriemlation
exerpl ary epbodi ments wth reference to the accqmpnying draw ngs, in
addition, the comparatively simple geometries of the upper
housing part and of the lower housing part can be produced
with a low outlay.
15
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
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

comparatively tightly on the lower housing part.

25 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

30 as it provides effective protection from environmental

influences.



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 Il-11, shows a sectional view nhaler
according to Fig.1 according to line Illiil shows a sectional view of
t he i nhal er according accord I ncT to line IV-1V, shows a side view
of the inhaler according to S a0OWa a Sedl Caal 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'1l:to coon:lingiii-VIII

In order to protect the medicament to be inhaled and the
inhaler from environmental influences, the inhaler is
provided 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 by a
removable cap. As a result of these measures, the inside of
the inhaler with the medicament is protected in particular
10 from influences that damage the medicament, such as, for
example, 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 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
20 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
25 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
30 in the upper housing part of the inhaler, and from there

into the lungs of the user of the inhaler. In order to



34 - Fig.

Fig. 9 10 shows a sectional view of the detail according

to Fig. 7 according to line I X-1X, 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 enbodi nent, 559. 12 shows a sectional
view of the detail according to B -

10

15

20

25

30

ensure a high delivery rate of the medicament, the central
bore of the unit is disposed in alignment with one of the

piercing elements.

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 wall of the

flow bore overlapping an inner wall of the annular space.

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 inner wall. In an alternative embodiment,
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 guiding 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 to be explained hereinbelow

can be used not only in the combination indicated in each



Fig. 13 Fi
t he det ai

.. 11 according to line XIlI-XIl, shows a sectional view of

according to 15 Fig.11 according to line XII1-XI11I

Fig. 14 shows a sectional view of the detail. according to 20 Fig.
Fig, 15 15 Fig. 11 according to line Xl V-XV,
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case but 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:

Fig. 1 shows a front view of an inhaler according to the
invention,
Fig. 2 shows a sectional view of the inhaler according

to Fig. 1 according to line II-II,

Fig. 3 shows a sectional view of the inhaler according

to Fig. 1 according to line III-III,

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 detail according to

Fig. 7 according to line VIII-VIII,



shows an enl arged side view of the representation of detai
according to Fig.6 in a second alternative enbodi nent,
.cticw of the detll

Fi g,

det ai |
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig. 17 18 shown a sectional
Fig.1S accodding tc ling XV11-KVII
according to

10

L 1L

12

13

14

15

16

17

18

VI
showsncct . ton
Fig,15 attocrchng to line 30
vif.:w of the detail according tc

shgm? a_sectional view of the
Fig. 15 according to Tine KVII1-XVIII,

nccotdigo to 25

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
Fig. 7 according to line X-X,

shows an enlarged side view of the representation
6 in an

of detail VII according to Fig.

alternative embodiment,

shows a
Fig. 11
shows a
Fig. 11
shows a

Fig. 11

sectional

according

sectional

according

sectional

according

shows an enlarged

of detail VII according to Fig.

view of

to line

view of

to line

view of

to line

the detail according to

XIT-XIT,

the detail according to

XITI-XTIZI,

the detail according to

XIV-XTIV,

side view of the representation

alternative embodiment,

shows a
Fig. 15
shows a
Fig. 15
shows a

Fig. 15

sectional

according

sectional

according

sectional

according

view of

to line

view of

to line

view of

to line

6 in a second

the detail according to

XVI-XVI,

the detail according to

XVII-XVII,

the detail according to

XVITII-XVIII,



shows an enl arged side view of the representation of detai
according to Fig.6 in a third alternati

new of the detai
shows a sectiona
according to line XX1-XXI,
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

19

20

21

22

23

24

25

26

VI |

Fig. 20 shows a sectional

according to 10

- 35 -

according Fig, 21 Fig,19 according to |line XX-XX
vi ew of the detai

Fig. 19

shows an enlarged side view of the representation

of detail VII according to Fig.

alternative form,

shows a
Fig. 19
shows a
Fig. 19
shows a

Fig. 19

sectional

according

sectional

according

sectional

according

view of

to line

view of

to line

view of

to line

6 in a third

the detail according to

XX-XX,

the detail
XXI-XXI,

according to

the detail
XXII-XXITI,

according to

shows an enlarged side view of the representation

of detail VII according to Fig.

alternative embodiment,

shows a

Fig. 23

shows a
Fig. 23
shows a

Fig. 25

sectional

according

sectional

according

sectional

according

view of

to line

view of
to line
view of

to line

6 in a fourth

the detail according to

XXIV-XXIV,

the detail according to
XXV-XXV, and
the detail according to

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



22 shot,: a sectional viewthe detail according to 15 Fig. 23 24
Fig.19 according to line XXII-XXlIl, shows an enl arged side view of
the representation of detail VII accordingFici6 in a fourth
alternative enbodi nent, shows a sectional view of thedetail accordina
to 73 Fig.according to |ine XX1VXX Ve % 25 shows a. sectional
view of the detail according to

1 of a housing 2. The lower housing part 1 is provided with
two opposing clip projections 4 which are arranged at free
ends of locking arms 7 and are let into corresponding clip
openings 5 in different planes of an upper housing part 6
5 1in the form of a mouthpiece. The lower housing part 1

further has in its bottom 8 air inlet openings 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 the lower
housing part 1 and form first clip connections 10, piercing
elements 11 for opening the blister cavity being at a
distance from the blister cavity when the lower housing

15 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

20 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

25 Dbeing 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 advantageous contact surface for the
lips of a user of the inhaler.

30



23 according to line XXV-XXI'l, and SeCIfl3lof the accordingline
XXVI - XXVT, - 36 - | 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 arns 7 and are let into corresponding clip
openinga 5 in different planes of an uppegr, housing part. 6 5 in the
formof. a nouthpiece. The | ower housing part 1 further has inits
bottom 8 air inlet openinps 9 through which, on inhalation, air.
flows fromthe surroundings into the inside of the housing 2. Wen
the inhaler is in the delivery. state, in which the blister cavity is

acconmodat eﬁhéo ypopen dehemgh%ghqqsmg»e Bed@ GldR LIl oglspfate

engage int |p openi ngs jacent to the bottomof tte. |ower
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the uppeP. RbUSFR partts, fheoekiey ﬁpomq%mréﬂg%@vﬁgly L3 Fee
>1 of - shaped, gL, PngPen gg%o@e@‘dlﬂgﬁlmoft L uRa8l, ey Lites poper 20

houoi ng part orm ng second clip connecti ons. of the
first clip epphedhiyons cbmpalrdtulvelsze(smadlclﬁcp:aeoth cpmrct:heg uskement
of the inhal er has both ? visyal and a_tactile rem nder (%

conditi on of@fhé BFlléflgP Eavitty: HRSoPdET S d prisy éHtO HHE
housi ng par EeﬁtEEQ%ZﬁoQ%'anBt wnsted dheldld nee ér;qhéd@ déw@:,rrmyqus 14

part 1, they have an elliptical cross-section, per housi ng.
part 6 t8pepfmg. unatt Ré dpmeduﬁm¢nﬁmmgwihatﬁvhﬂﬂﬁﬂlanimQﬁkﬁ%mﬁnto

forzn an or dgncucally advantagequs SORHAFt. M ke Jored hey 11psePMeAs
application of pressure in the heated state. The plate 12

is so disposed that one piercing element 11 is arranged in

the region of an inhalation channel 16 of the upper housing
15 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.

20 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

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

inflow openings 19 are each arranged off-centre and are



The piercing elements 11 have been punched out of a plate 12 of

nmetal, at a distance fromone 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 fLIghot the blister cavity while
applying a conparatively small force, ea pi ercing el enent has a
triangular tip. The plate 12 is provided with centering holes 13 in
whi ch there engage centering pins 14 10 of a unit 15 forspersing the
pui verul eht nedi canent, which centering pins 14 firmy. hold the
plate. 12 ahtenaihe 8PRLLEALHAN18EPLERSNLE 110 141G fEALed 19 A, Thiy
plate 12 | c. disposed that one piercirng el enent i's arranged in
t he regi on vhian tahabaticenechannél thé dhhibhetdipperchhousiing.6 patd 6

and one piercinggelenen& 11 is arranged laterally offsegxiﬁerepp7 The

uni t 15, whf BRTFSCPbSbe Raflf &6t Grea sépar afelye €12 Yy

inserted inof gyl phatati aprahaeReht16 ok hkhe prWLRIRGEngEE 9, a

medi canment storéd in the blister cavity, viewed in the direction of
flow , upsteeahvot-theecunbprbudensr fdiogpessiprgducies pui véreulfdmw bore 20
medi canent S .on, i.nhal ati.on, th h.,a ntral r .Qf_ t.he uni
151 nto.the oushbr BELCN A6 S PAAAfor 0 WRRT dehan rt hertt
direction 251bewagdshabughr taut kehtepenivagelld,7,t heieentirsall daateel With
bei ng | ocated above the giercing el ement 11 associated with. the

i nhal ati on ER&nABAL1EBMEP Y hENGHPES hbES TGS Fardes. PACSIrdiSTy ofo the
Figures 7 tﬁe&@caﬁ@ﬁt“ﬁke-fénéﬁyhéﬁsQQi%%ﬁ%dﬁide two inflow openings

19 for air fromthe surroundi ngs, which inflow openings 19 are each
arrangetdOoff-centre and are - 313 nutually offeet and | ead
tangentially.into a_flow bore_20 which conmmunj.cates wi.th the

i nhal ati on %%3ﬂnéP E%eaﬁﬂlgegPeggﬁP§d&Pﬁb§P &%&H%%gﬁog%ﬁiﬁrF ere are
central borgrdvidew Bg. ehent Bedar rargen@nti ngfl the daifilew apenidgs k9,
a. 5 cyclone-like turbulent flowis produced in the flow. bore 20 on
aspi ration; Tefnsthar BUrsarNEfeEs , t §eChe NGO ORENIINIS [36W rRpch

through the,cennpal Botecif thich hs Loaded ity the, HRIEAMIG L coet

ensures that the powder particles of the nedicanent ar

di stri bubedand0lAkdotangtheianilty 1htaccohredifigpwt ddkiegwlesshliklt o 14
thete are provided on each, si The t i.nfl ow. openi.ngs 19 iotag from
the. sur r ountPHESLGALER. Mt PoR Bpatiiqe tre EIeRTET dnged Bh GeHtre
in the unitpotd andpakggmituahbky reffselr 15 sanghdreadHanraendalily into
the flow bore 20 which gonnunicates wi th the inhalation chganefﬁaG,

t he central Wibbr eourdpei agrinRrshé&Zf-orm 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 cenhérahiboté i¢coeadanigaltloy Fimure fllsowddree i20,ediheoddd w24 h
of the coni cal &flector pl 23 pointine in the direction towards

at
the hearing®39f eFHQrbpﬂéF@rgéaypﬂfhc@ﬁEﬁqﬁﬁquHk?al y 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
25 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
30 overlapping the inner wall 25 of the annular space 24 and

the deflector plate 23. The deflector plate 23 is connected



25 nedi canent and the deflector plate 23 having a snaller dianeter
than the flow bore 20 so that an annni ar space 24 having an inner
wall 25 is fornmed between the central bore 17 and the flow bore 20,
t hrough whi ch annul ar space 24 aspiratedfl ows, an outer wall 26 cr
the flow bore 20 30 overl apping the inner wal | 25 of the annul ar
space 24 and the deflector plate 23. The 3defl ect or plate 23 is
connected to the inner- wall 25 by webs 27, peripheral apertures 28
being forned for the fl ow connection of the central bore 17 to the
flow bore 20. In order to create further turbulence inthe air flow
| oaeed with,th t fl i 19 d
dianetral ly %pggg??hﬁgg?ﬁg eagn%pof%% n? %&qgﬂgﬁﬁ%\ﬂ§3§?&§g§n9§
slightly greateg fbameﬂhéodlametéﬂowfddmaeduﬂmn\mﬂItHéScdﬂtﬁmm otd 17
15 according to Fi%xres 19 &g the two 10 infl ow qp n|n 19 for
Och

air from th&°stPPolindingsre I&réréﬁ%%1%ﬁr%£ﬁﬁ§f ??Pl?%%@

uni t 15 andiarenal 8@ -Met Ual hyettset cranied %Iedlraa%rﬁacmﬁé Ok?w@nﬁnflow
| ead tangentlally first into the annul ar space 24 and then,

per pendi uIapeylngeré@oarEnaeraneeﬁldwammu;aaiy,Qppu$x§qﬂXNxmxkhe unit
hereinbefoe th def | ector e. 23 mhlc i-dges t tral, bore
17, is con|cal Sd E%V gnglgg dygﬁgge coa2|?1]996gfﬁﬂi ?ﬂ“ﬂéé%?$al
bore 17 anddﬁaméherf bewcher en2@r 2@1n2tshe unit 15 according- to

Figures 23 to 265 the two inflow openings 19 fbr air fromthe
surroundi ngs, which are each arranged off-centre in the unit 15 and

are al so nugyalhy- ,Qftset, a6 gt o O Shde Fi-ﬁdzé ead,
tangentially into Fﬂ f?omﬁbore ZOgLrPdgé y the efledtor(%Et%ﬁaIe
23. Thelfi atnfébliecpeniphbat @ 923oirs adenrfectred he & whewebisi @Y, twnach are

t 29 ted t h t .15. The t di anet f
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20 in the regton1of, bheseent erndeii ng 29, ea%hstsalra@radqd esdayas
carried out to conpare an inhalation device having a piercing el ement

with an |nh5PagIe6ﬁléé\lb’c§lﬁ§% Agte piter ey lelterramcantd @ meft et or
plate. A St ﬁéﬂﬁ&%@ﬂﬁg ‘E‘He Qaiai i (ﬁ}% t%h é]%%ﬁk%’ééaé d@as the

t est substa es erve to’stu Yy rel ease o e powder
The fol Low agp&esubdshmeenbelmde Dasagele 3@ anp rofp tdtee 259 twdsich
formul ation, 5, of | ngredien al ation device
brlgges th gcentraa)bore q %s coéical 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
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

25 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.

30



Standard with piercing element without deflector plate Standard with
piercing elenment and with deflector plate Patent Claim 1.
Inhaler for. adm nistration of a puiverblent nedicanent in the form
of an inhal abl e substance, substance formnul ation. on substance

m xture froma blister cavity which is_tg be opened by piercing

el ements (11) and is nmounted in a low h Jsi ng part (1) of a housing
(2) which is conposed. of. an upper housing part. (6),
the form of a nout hpiece and has an inhal ation

which is in

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 BIBW 2948 was used as the test

5 substance. The test served to study the release of the

powder. The following results were found.

Dosage:

30 mg of the 25% test formulation (7.5 mg of active

10

ingredient)

Test

I:

2

Inhalation device

Standard with
piercing element

without deflector

Standard with
piercing element

and with deflector

plate plate
FPD (4xpa) <Mm/mg (Vk/$%) 1.5 (23.7) 1.9 (8.9)
MMAD/um (GSD) 4.2 ([1.9) ds 9 (1:.9)
FPD(lkpa)/FPD(qkpa) 0.27 0.56
FPF(qkpa)/% 20.5 24.7




10channel (16), and the | ower 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

t he puiverul ent medi cament, which unit. (15) Is connected to the
15piercing elenments (11), the upper housing part (6) being.

di spl aceabl e relative to the | ower housi fi . part (1) in order to open
the blister cavity. 2. Inhaler according to clafm 1, characterised.
in. that 20the piercing elenents (11) are disposed at a distance from
the blister cavity in a position |ocked by at |east one first clip

connection. (1.0) between the upper i { (1) ang the | ower
housing part (6) and, in a positicn?%ﬁ%?%gglﬁéiat | east one second

clip 25connectiob, they project into the opened blister. cavitv. of
the inhal ation chapnel (16) and one piercing elenent (1 bei ng ..
arranged of oot PARBLAFI 3 obhereia L SARSIER Stedh ANy <13 LR} Gied bpament
claims | to 3, charagkerbsgddn shhathHN@mierLing fl@MEM B dddlcare
made of a plastics material. 5. Inhaler according to any one of

claims 1°to 4, charagtetisad om spivattarive piierteiny fataentsl (U9 seavity
10pr oduced in on iece W.th, the unit, (15) .f di sper sj 6 hal er.
FhRERCE MM peG ned3,(bycl)‘?éLreacctl§lr Se?&%r#eﬁﬂi%agi)ﬂegng is

according to any one of.” clains PG
pi erci ng el enent saxatiamade aofl cetralhoudsihal gfart (1) of a housing (2)

.iircor,tokircharac:t.e.rised inr )

which is composed of an upper housing part (6), which
is in the form of a mouthpiece and has an inhalation

10 channel (16), and the lower housing part (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

15 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
20 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

25 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,

30 one piercing element (11) being arranged in the region



the piercing elenments (11) are punched out of (12) made of netal and.
arean acute ano 20the plate --point. in the direction towards the
blister 8.Inhaler accort charactelthat 8..Inected in a positive-
anciur riction- |ocked manner to the unit LL5 for are let. into the
upper housing part (6) in different plan 2._10, i nhal er. according to
claim9, characterised in that the clip g oj ections (4) are arranged
at free ends of opposing lackinp arns (7). 11. Inhaler according to
claim9, characterised in that the clip openings (5) in the plane in
whi ch the 10blister cavity is opened are in the formof slots, 12
| nhal er accordin cl: ai a2 ractard,s IH%B$
houai na part (G)QFSEﬁSu%?ggh%gqgg 5P%p%§§eé§f2 ?grggﬁ%%%?%at e Tower
housi ng part (1)elkemeht 131)| bedher aacaomdidng fifeed] dianekb 12 wrtHreto.
characterised in that an anti-twi st neans is arranged between the
upper housing part (6) and. the |lower housing. part (1). 20 14.
i nhal er accardi ngnhaiary aeeerefingChd BByl dne bF ahamnactierdsed in
that the upper housing part (6) has a cylindrical or elliptical
crass-se€tion i nchRreRtenasegnan hbasi ige pastring edinsnts (11) are
cylindrical or elliptical i - tiQn, is nmounted and extends
conically in thehé?geg ignbgg%ég % gﬁ%ﬁﬁy%hhlet opehing (13), the
air inlet opening (9) being formed on the free end face of the | ower
housi ng. paét (11. 15. inhaler according to any one of clains 1 to
ter r

13, 30chara i $8831 ATt RECOFRE "Eppér AusTITg Part' %itF the T ote
housing part. axehgaghtdi-3B=8hapedra? ¢1RS$iercing elements (11) are
10 produced 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 elements (11) are

15 made of metal.

i s 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
20 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

25 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

30 projections (4), and corresponding clip openings (5)



section, the |ower housing part being mounted in the upper housing
part. 16. Inhaler according to claiml, characterised in that the
blister cavity containing the pul verul ent medi canent is arranged by
t he manufacturer in the bearing (3) of the housing (2). 17, Inhaler
according to any one of clains 1 to 16, }Qcharacterised in that the
inhaler is provided with an air-tight outér packaging, in particular
a filmcontainer. 18. Inhaler according to claiml1, characterised in
that 15the nedicanent is stored in the blister cavity, viewed in the
direction of flow, upstxeamof the unit (15) for dispersing the

pui verul ent nedi gagenk. aad: BABHES ub g@ug Qi8R D ol i Pfeldife

unit (15) into t e inhal ation chan he nmout hpi ece,

unit 20 (15) havphgnast.l east one radi al |nflom/open|ng (19) which
comuni cates with a flow bore (20) that | eads into the inhalation
channel . 19, Inhaler according to cleinma 18, characterised in that

25t he centrab.borghbWeof atherdfhl ki) ciis it SN0seE dat @iy ntn W e
one of the piercing el enents (11), ) overl apping ofl inner

wal | (25% of thetbsa@élpzpymepﬁmnér (4dcord g e 9cichiah g ew @ols of
characterised ing bgﬁg%hgo%gngg rably qgﬁ03|te i nfl ow openi ngs (19)

are provided, the I's slightly greater than the
di aneter of the inner wall (25), 22, Inhaler accordingimlL, or 20,
haracteris in_10that there are provided at |east two ,nutua
8ffset ?9. Inhaler accord?ng % cla%m %, C aracterlseélinyfhat
the clip openings (5) in the plane in which the

10 blister cavity is opened are in the form of slots.

12. 1Inhaler according to claim 1 or 2, characterised in
that the upper housing part (6) is mounted to be
displaceable relative to the lower housing part (1).

15

13. 1Inhaler 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).

20 14. 1Inhaler according to any one of claims 1 to 13,
characterised in that the upper housing part (6) has
cylindrical or elliptical cross-section in which the
lower housing part (1), which is cylindrical or
elliptical in cross-section, i1s mounted and extends

25 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,
30 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 fl ow channels on opposite,
sides of the unit (15) which comuni cate with one another. 23.
I nhal er according to any one. of clainms 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 clainms 18 to 23, characterised in that the
unit (1.5) has inits flow bore (20) a deflector plate (23) for the
nmedi cament. 25,Inh cnarac |;:tst,3neri t unit, one oi the he
-qehgr

section, the lower housing part being mounted in the

upper housing part.

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

bearing (3) of the housing (2).

17. 1Inhaler according to any one of claims 1 to 16,
10 characterised in that the inhaler is provided with an

air-tight outer packaging, in particular a film

container.
18. 1Inhaler according to claim 1, characterised in that
15 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) 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. 1Inhaler according to claim 18, characterised in that
25 the central bore (17) of the unit (15) is disposed in

alignment with one of the piercing elements (11).

20. Inhaler according to claim 18, characterised in that

the central bore (17) is surrounded by an annular
30 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
inflow openings (19) which lead into flow channels on
opposite sides of the unit (15) which communicate with

one another.

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

(15) with the flow bore (20).

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.



