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WO 2008/020057 PCT/EP2007/058518 AEROSOL FORMULATION FOR

THE IDEAAEIION OF BETA AGONISTS The present invention relafes:tq7/058518
a propellant-free aerosol formulation which 5 contains one or more

compounds of general formula1l, 0 OHHH /R' HNNMe Me/a RzR

OH wherein the groups R1, R2, R3 and X- may have the meanings

indicated in the claims and in the specification, and two further active

substances 2 and 3, for 10 inhalation. DETAILED DESCRIPTION OF

THE INVENTION 15 The medicament formulations according to the

e o O R THE N ATRRERE Mg ouisTs

/ HN N Me Me X R3 OH Rz wherein 20 R1 denotes hydrogen,
EybrDnkrticikig aidaiogeiio RAiIsanaies syrregadriatidtRlkhich

%engéﬁé%?ﬁéq% %@%@ﬁg@@@x@am&h%kw OCLa-aly.

O C1.4-alkylene-COO1Gl.4-alkyl, X denotes a mono- or pblysubstltuted
negatively charged ani M
negatively charged ani
sulphate, phosphate, n

wherein the groups R, R?, R® and X may have the meanings indicated in the
claims and in the specification, and two further active substances 2 and 3, for
inhalation.

DETAILED DESCRIPTION OF THE INVENTION

The medicament formulations according to the invention are propellant-free

medicament formulations, containing as active substance one or more compounds
of general formula 1

OHHH

@,&/ m .-
wherein

R denotes hydrogen, Cq.4-alkyl, O-Cy_4-alkyl or halogen;

R? denotes hydrogen, Ci.4-alkyl, O-C1.4-alkyl or halogen;

R® denotes hydrogen, Ci.s-alkyl, O-Cs.4-alkyl, halogen, OH,
-0-C.4-alkylene-COOH or O-Cy.4-alkylene-COO-C4_s-alkyl,

X- denotes a mono- or polysubstituted negatively charged anion, preferably a
mono- or polysubstituted negatively charged anion selected from among
chioride, bromide, iodide, sulphate, phosphate, methanesulphonate, nitrate,
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WO 2008/020057 PCT/EP2007/058518 maleate, acetate, benzoate,

qﬁ@tfo()%@%l@;e trifluoroacetate, fumarate, tartrate, oxalate, suGEat8so07/058518
benzoate and p-toluenesulphonate, optionally in the form of the

tautomers, enantiomers, mixtures of the enantiomers, 5 racemates,
solvates or hydrates thereof; an active substance 2 selected from among
budesonide, beclomethasone, fluticasone, ciclesonide or a metabolite
thereof, optionally in the form of the tautomers, enantiomers, mixtures of

s A SR A, e
alts, oxitropium salts
utrop AT CalEs TRl G ELEEEG R AN EHP G PAHIP LS

salts, optionally in the form of the tautomers, enantiomers, mixtures of the

CHRATHANG 1Py t’lﬁ’@‘?&*ﬁ%‘i thelvalesnesrdehiaiarthereomatirastdinRe enantiomers,
pharmactolo c accerﬁagle aaﬂ}o t| allyafC ;r\t/h uBhfarn%ac 55&&%% from
se er1

aréaccee[)rpaab?e e %Iplen S, as anol or a mix ure oT wa
cATRPIE &é‘ﬁ?@@@l@@nb@!@f@ﬁt@@ saBaidhHicasien gislRionige araseeiapolite

Cﬂmmaﬂf@ﬂbﬁafymem@m attive suhsiaaesschanicbdnans esripmndsthe
OLQERE 6%?%%%%%@?@%}%9%@8 g0<9rt§§e'§ ?%Sﬁyiiﬁeéﬁ%{bee%stance 3

fldorine or chl enotes en, met luorine or

CPRIFIECHPERABIES RT3 | XD B t@ﬁ Uiy saits.
ethiatyo fiucriseltss g ytoeymmrine s GHCH R 0003 i drGid RsCapiomethyirothe form of
qr%wguﬁ%%h%a@%scmm%f@1@5@9@*@%@”}%@%@%3 solvates or
%%ﬁngd ethyl, 25 -O-CH2-CH2-CH200O0H,
COOmethyl or -O-CH2-CH2-CH 200methyl; X-
dehlstas! @meopioaonpeNeeisstiuessedgbte @gidhapgenalhdurtpasferably a
M@%WW'%@@&@I@'&W%W%@%@%fW amaene: of water

Chlr?“%?e r8[ng h('aogoq eﬁ{,llphate phosphate, methanesulphonate,
nitrate maleate, acets benzoate, citrate, salicylate, trifluoroacetate,

fumarate, tartrate, oxalate, succinate, benzoate and p-toluenesulphonate,
optiefertyd mibeitarmeot foentaltitiorer aretantiotrersconidin eiscobbvwe-mentioned

CHANO VRS aF AR SUKEIADBYALASST SHERN RRmula 1, wherein

R’ denotes hydrogen, methyl, ethyl, fluorine or chlorine;

R?  denotes hydrogen, methyl, ethyl, fluorine or chlorine;

R denotes hydrogen, methyl, ethyl, propyl, OH, methoxy, ethoxy, fluorine,
chiorine, bromine, O-CH-COOH, O-CH2-COOmethy! or 0-CH,-COQethyi,
-0-CH3-CH,COOH, O-CH,-CH,COOmethyl or O-CH-CH,COOethyt,
~-0-CH2-CH2-CH,COOH, O-CHy-CH,-CH,COOmethyl or
-0-CH;-CH»-CH,COOethyl,

X- denotes a mono- or polysubstituted negatively charged anion, preferably a
mono- or polysubstituted negatively charged anion selected from among
chioride, bromide, iodide, sulphate, phosphate, methanesulphonate, nitrate,
maleate, acetate, benzoate, citrate, salicylate, trifluoroacetate, fumarate,
tartrate, oxalate, succinate, benzoate and p-toluenesulphonate,

optionally in the form of the tautomers, enantiomers, mixtures of the enantiomers,
racemates, solvates or hydrates thereof.
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-2 WO 2008/020057 PCT/EP2007/058518 Preferred medicament

f%@ b%té%% re those that contain the above-mentioned active PCT/ER2007/058518
subs%ances g%and 3 and compounds of general formula 1, wherein R1

denotes hydrogen or methyl, preferably hydrogen; 5 R2 denotes
hydrogen or methyl, preferably hydrogen; R3 denotes methyl, OH,
methoxy, fluorine, chlorine, bromine, O-CH2-000H or -O-CH2-COOethyl,
X- denotes a mono- or polysubstituted negatively charged anion selected

fr@%f&%ﬁ%&@éiﬂ%n’?@%ﬂ%tﬁ#ﬂ@%@t%%@‘ﬁ%%ﬂ%ﬂ% SRe&rentioned

acetate, 10 benzoate, citrate, salicylate, triflugroacetate, fumarate, )
(AR AP RIS AP B IGITNBR RSP ARRSR fGRa 1. wherein

enantiomers, mixtures of the enantiomers, racemates, solvates or

nydratesthgieanjeroiRaseiREEH AR RardRRRUIatons that

coptain the apove-mentioned active substance nd 3 and compounds

o ool ROHRR 3T QR B A N B B Gy, fluorine
cRorinedrofsisena@bgH2Icowhozy. finaine. caomethgianine, O-CH,-COOH or
O-CH2-G0-thgloanstiRd;, R2 and X- may have the meanings given

above, gptionally.in the form of the tautomers, enantiomers, mixtures_of

5 enattRE 2 i ioa oP o s Rl BB g sBlected from

preferre@BRMEhsMGAIdRNPrOMidRasH gig: copthanar bovaifdnfralg, acetate,
active sitestanaes Siteaie Ssalidytam et ndsoeicgeaterdlfosmata tanvbbraind

R1 denqoigggiﬁ{g(@gen; 30 R2 denotes hydrogen; R3 denotes OH, fluorine,
chlorine, methoxy, ethoxy,-O-CH2-COOH, preferably OH, fluorine,

chlorine, ethoxy or methoxy, -3 WO 2008/020057 PCT/EP2007/058518
angtihalbyimdve fone aff tthe needoimers gamardboverso phitiaibs inftire fenantiomers,

ofdlemates, solvates or hydrates thereof.

Also preferred are medicament formulations that contain the above-mentioned
active substances 2 and 3 and compounds of general formula 1, wherein

R® denotes methoxy, ethoxy, fluorine, chlorine, bromine, O-CH,-COOH,
-Q-CH-COOmethy! or O-CH,-COOethyl;

and R', R? and X" may have the meanings given above, optionally in the form of
the tautomers, enantiomers, mixtures of the enantiomers, racemates, solvates or
hydrates thereof.

Also preferred are medicament formulations that contain the above-mentioned
active substances 2 and 3 and compounds of general formula 1, wherein

R'  denotes hydrogen;

R?  denotes hydrogen;

R? denotes OH, fluorine, chiorine, methoxy, ethoxy,-O-CH,-COOH, preferably
OH, fluorine, chlorine, ethoxy or methoxy,
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tautomers, enantiomers, mixtures of the enantiomers, racemates, solvates

or hydrates thereof. 5 Also preferred are medicament formulatio

Wr#é%o & Abéve-mentioned active substances 2 and 3 and therﬁ:tpﬁﬁzoom58518
compounds of general formula 1 which are selected from among:
6-hydroxy-8-{1-hydroxy-2-[2-(4-methoxy-phenyl)-1,1-dimethyl-ethylamino]-
ethyl}-4H-benzo[1,4]oxazin-3-one; 10 6-hydroxy-8-{1-hydroxy-2-[2-(ethyl
4-phenoxy-acetate)-1,1-dimethyl-

e inQl-ethyl}-4H- [ in-3-qne; : ,

6%(;?%1 )@%Tﬁgﬁg grtg%(%%q 2 @é&ﬁﬁ@gﬁgggﬂé?ove, optionally in the form of the
IO OMIIE TS Pl 1B SRADEPIEISJ2rRAIBIRS, Solvates of
Brydratedinetuf-2-(2.4.6-trimethylphenyl)-ethylamino]-1-hydroxy-ethyl}-6

- 15 hydroxy-4H-benzo[1,4]oxazin-3-one;
e oV R R et o IR RE SN Meloned
GaryisuBidnbgdrdand -R2aidiSoppybphody b i ge deraltfoyiagte hwirioh are
- ggpg&ég-lf-@%%@gxazin-&one; 20
8-{2-[2-(4-ethyl- ilg-l,l- imethyl-ethylaminp]-1- -ethyl}-6- .
x;'/'{ 4$_21_ éif% If%?fp %%%ﬁf-P%n'?et &?-'B%nyﬂl’? ,r‘P-X m(]aetl){)}lnetwparr%mo]w
8-{2-fhifiidroedzattidioppeinyB-enedimethyl-ethylamino]-1-hydroxy-eth
yls-6-shigeoy it hanzntixgloxaziatypaeshenoxy-acetate)-1,1-dimethyl-
8-{2-[2:(4-fluoror-2-methyl- -dimethyl- lamino]-1-hydroxy-eth
yI}-G-%é%y Er?(]) ﬁ%ﬁ@%@ﬁﬁﬁ%ﬁe? (%Qy . , )
g42-friyedionmbotb-pridiyy-2 {2 frefsneniyrasiitad hybiogmaiy-gthylaminol-
hydrethiydi- blebeofbA]djexard-Grene;

842-R13 :Q%ﬂ'&&%ﬁh‘-‘%‘l&)ﬁlaltﬂ%@bﬁ&ﬁ%@ﬁ@éﬁw&%ﬁﬁ%@myf}@

hydroxy-4H-benzo[1,4 xaﬁln-B-onI%; 0.
8-{2- [R5 LY .2V XEATERA Sty lamino]-1-hydroxy-ethyl}-6-hyd
roxy-G4hiyBenaeft{djbyazingg-1hé:(4-hydroxy-phenyi)-1, 1-dimethyl-ethylaminol-

8-{2-%@54@1@@@5{9m%z];rg.gjgﬁ@t,hyl-ethylamino]-l-hydroxy-ethyl}-6-
hydraxy-4H-b

S R o R s PRGNS A b s gminel
yl) ethyi-4H-benzof1,4loxazin-3-one; :
s 8-{2-[2-(4-ethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-
4H-benzo[1,4loxazin-3-one;
o 8-{2-[2-(4-fluoro-3-methyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one;
o 8-{2-[2-(4-fluoro-2-methyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one;
e 8-{2-[2-(2,4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4loxazin-3-one; |
o 8-{2-[2+(3,5-difluoro-phenyl)-1,1-dimethyi-ethylamino}-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4loxazin-3-one;
e 8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-
4H-benzo[1,4]oxazin-3-one;
s 8-{2-[2-(3,5-dimethyi-phenyl}-1,1-dimethyl-ethylamino}-1-hydroxy-ethyl}-6-
hydroxy-4H-benzol1,4joxazin-3-one;
o 4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-ox0-3,4-dihydro-2H-benzo{1,4Joxazin-8-yl}-
ethylamino}-2-methyl-propyl}-phenoxy)-butyric acid;
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8 CT/EP2007/058518
Z\Qé%gg@%% é% uoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy- etﬁT }EP2007!058518

hyd roxy-4H-benzo[1,4]oxazin-3-one;
8-{2-[2-(2-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethy
[}-6- hydroxy-4H-benzo[1,4]oxazin-3-one; 5
8-{2-[2-(4-chloro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydr

oxy 0 | _
8‘}2@}3 é%idf{ il sl R e
oxy- WEBEK AT 485 rﬁ@ﬁ%n“ -one
Be{2-82{24r2H(ProRpiverdifiotedihetiyy)- etmmmnwaeﬁ»dmmmthFethyl}-ﬁ-
gxyz Hgﬂf’d%bﬁplzﬁgn%‘rf;’i@ﬂlﬁ'kgz% -0 § h Lhvd

{ & Mmethox f i tehy}:'an(‘aa%ng a{" #R/O roxyyetWyWESe thydroxy-
h{/1}- ﬂ‘% ee
8- {2421(%’413@{6 Q]GY@mﬁ‘e@rﬁ%enyl) 1,1-dimethyl-ethylamino]-1-hydroxy

ethylg-6styd @Wﬁob@ﬁ@ﬁﬂ)ﬂ]qx@mﬁbﬁﬂn@th}@mmo -1-hydroxy-ethyl}-6-hydroxy-

8- {2- '(4ecnhz|8 - brgg}zrll 3r.)henyl) 1,1-dimethyl- ethylamlno] 1-hydroxy-eth
yl}-6- roxy enzo[l;4 OXAZIN-3- -one;

8e{2- Mﬁi@tmnh@qaﬁewndmemﬂeqﬁywémwa&ninbquiaylk@r@ydroxy~
1}-6- hifdyexyefH4perzatl 3Homazin-3-one;

82 gzé%[gwﬂjgrﬁt@me%n Yibttetiy R AU BRIt YKk y-cthyi)-

I} 6- ydroxy-4H-benz xazm

8-{2- P ennyrata eirsl ﬁgﬂwzi”l?’dﬂ‘ﬁ%fthyl -ethylamino]-1-hydroxy-ethy
}e6- By{@rfiXyf 44 Habem2obiciiostmihehemd)- B 2diaveh§icethylamino]-1-hydroxy-
ifluorendsmetRg EYORDQWIBQ: ﬁ“@}@i(éﬁl?hﬁl%ﬂl@o] -1-hydroxy-

by sk hf%d&fﬁﬁ}ﬁl Bn{aﬁféiy%ﬁ“*g bRl gty ethyi-o-
y- ethy@fﬁﬁwﬁwwquﬂ]o&ﬁlﬁa -one;
8-512 l&{@fﬁqﬂt@%wﬁmw@wyg 313;,310ggﬁ@*ﬁﬁﬂh@w@mm]}—ﬁdﬁwmy-ethyi}-&
Sf{g- - d?fcelflgrgoh %’@%ﬁ ph IethylamlnoLl hydroxy-ethyl}-6-
s 3 ~[2 -(4-chloro- 2 fluoro- phenyi) -1,1-dimethyl-ethylaminol- 1 hydroxy-ethyi} -6-
hydroxy-4H-benzo[1,4]Joxazin-3-one;
¢ 8-{2-[2-(3-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethylaminol-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4]Joxazin-3-one; :
*  8-{2-]2-(2,6-difluoro-4-methoxy-phenyl}-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzol1,4loxazin-3-one;
s 8-{2-[2-(2,5-difluoro-4-methoxy-phenyl)-1,1-dimethyl-ethylaminoc}-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one;
e 8-{2-[2-(4-fluoro-3,5-dimethyl-phenyl}-1, 1-dimethyl-ethylamino}-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one;
e 8-{2-[2-(3,5-dichloro-phenyi)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyi}-6-
hydroxy-4H-benzo[1,4Joxazin-3-one;
e §8-{2-[2-(4-chloro-3-methyl-phenyl)-1,1-dimethyi-ethylamino}-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one;
o 3-{2-[2-(3.4,5-trifluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one;
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30 hydroxy-4H-benzo[1,4]oxazin-3-one;
Q{\{g % aésshigro-3-methyl-phenyl)-1,1-dimethyl-ethylamino]-1-hy¢heyeeihy 705518
6

ydroxy 4H -benzo[1,4]oxazin-3-one;
8-{2-[2-(3.4,5-trifluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6
- hyd roxy-4H-benzo[1,4]oxazi n-3-one; -5 WO 20081020057
PCT/EP2007/058518
8-{2-[2-(3-methyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hyd

rgxyg4hi: n . .
SO ﬂé%tﬁlﬁ’tﬁié“ﬁ e Sy S Moy
hydr é&/ ‘d?i‘ G ﬂ?% B8, 5in each case in the form of an acid
adduﬁe{rié,ai-(@ wmdnmor@mwmeﬂemmetm¢HMamh@bﬂ thdiseaneiigy}-6-
giveRaheys. mq)@ﬁg@naﬂ}b%g;g fngReof the tautomers, enantlomers

mlxtureh s of the epantiomer. racema so vatﬁs or. hy drate of 10« ma
R S e B RBAD RO A e AR g e v
sha¥enae of tb%@mmmmvmmme @?6Lepﬁﬂ§f’é%iastf¢@rﬁ%ﬁbﬁfgth@
bw@.@éﬁf@&e ehastmeihasaneufbsicpgsanencislRanaide eicarmatahdiRates or

e- mentioned steroids may optionally have chiral carbon
%ﬁ%%qﬁjsgggse the medicament combinations according to the

invention may contain the steroids in 15 the form of the enantiomers,
mixthee metierantiohoers winsicers atesoiidimgdh Wisllevetetioid sheitdchighsubstance 2

CRAUIAMEHGBHI BhBR PIREGREDL e o 18IS CHRHIREME BuicriBbingdons
cco ding to the |n ention the active substance 3 (?J t,%d fro arm a%

S E T P HeRsets ElEsREE A MR RIS BGTERT) N6 dbove-
omopanadsatw@gizmytmmmaﬁwmc@@ﬁzma@asbmmmgat@%s i, this case the
g!ﬁ@@f%rﬁemraﬁﬁﬂm@@@eadé@éw%&ﬁ&&&@éﬁ%&ﬂnm@mrﬁm@@@mlds in
RS2 o SRR VL SRR SRS A LR 1, whie

dicament comb |na iOnS ecor & IRVERHON ma contain
aﬁftﬁfﬁ&ﬁ\éﬂgtj’bg'ghtﬂ@a\‘ﬁt’ﬁ’m'ﬂﬁ@éﬁﬁhﬁﬁ?ﬁy@feﬁﬂ?wr‘é%e& enantiomers or
25 racemates thereof, while anticholinergics with high enantiomeric purity

ag tRéertﬁéﬁm}QrHﬁﬂg cBhiBMHARONE SCBHANGAS IS RrdeiRid Pl £HRSubstance 3

tiotropium, oxitropium
is selected from among the group of anticholinergics consisting of tiotropium salts

(3.1), oxitropium salts (3.2), flutropium salts (3.3), ipratropium saits (3.4),
glycopyrronium salts (3.5) and trospium salts (3.6). The above-mentioned
anticholinergics may optionally have chiral carbon centres. In this case the
medicament combinations according to the invention may contain the
anticholinergics in the form of the enantiomers, mixtures of enantiomers or
racemates thereof, while anticholinergics with high enantiomeric purity are
preferably used.

In the above-mentioned salts 3.1 to 3.6 the cations fiotropium, oxitropium,
flutropium, ipratropium, glycopyrronium and frospium constituent the
pharmacologically active constituents. Explicit reference is made to the above-
mentioned cations by the use of the designations 3.1" {o 3.6'. Any reference to the
above-mentioned salts 3.1 to 3.6 naturally also encompasses a reference to the
corresponding cations tiotropium (3.1"), oxitropium (3.2"), flutropium (3.3"),
ipratropium (3.4"), glycopyrronium (3.5%), trospium (3.6").
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flutropium, ipratropium, glycopyrronium and trospium constituent the 30

a |caIIy active constituents. Explicit reference is made %
Rﬁ@ nboﬁf C%Jgned cations by the use of the designations 3.1'to 3 IHEPZOOWOSBMB

reference to the above-mentioned salts 3.1 to 3.6 naturally also
encompasses a reference to the corresponding cations tiotropium (3.1"),
oxitropium (3.2"), flutropium (3.3"), ipratropium (3.4"), glycopyrronium
(3.5, trospium (3.6"). 35 -6 WO 2008/020057 PCT/EP2007/058518 By

e SRS B AR mRas Rl e \gﬁﬁ%ﬁﬂ&g sands

contain'in ad € cations tiot ium ( oxXit roplum

finbliranain) nedeabenie bm%mﬁ%mmum (35}, LTRSS -
(Sl oasucolB1B)-ipnateciomnotieri ey ipcopyeenioiioes. SUIphatErpsplum (3 6')as
p@&?ﬂ@%é WH?H%O%%HHE‘% |H@'%%§Bh§ﬁ§tﬁ??o§d“§’éé

fumarate, tart xalate, succmate "benzoate or P- -toJuenesu pho

V\fﬁFPér@rﬂ@ﬁH‘@ m@*tf@%@%ﬁ?ﬁﬂa@eﬁ%ﬂw&q&ﬁpﬁgﬁ%@ %rtartrate oxalate,
psioheéTaisy iphuredte ave ptefeersesaipbonater-vidnis. diciddcsatidheiodide,

chlapHsg: Wﬂgﬁéslﬂﬂm?@gr"ﬁ%l@@%@ﬂ 9%‘@[\% R m#@@rb/s counter-
preferr 5%1 1@ bn thelc me of ros (ﬁéthe ch or|d nesul honates are
pSRUIS O AR ‘?r%‘%ﬁ & & %Sza{bsf‘%e é P
nmigrigsatippsiatedand bromldes are of partlcular importance. Of

particular importance are medicament combinations which contain

t'?ﬁﬂ?ﬁf&‘ésseaé?t@e]t}g%l QPR téa(?h%) %lé‘?(c?ér%o %Ruéﬁfé?lﬁ@fé?red In the

€ respective mides are'of particular |mp0rt nce acco

trr@'qﬁ\;a‘ﬂﬂsrpt\‘rﬁé sRtfoprie &eérﬂmgtmﬁ@eépﬂamear&ﬁ.mhméﬂ%@fe of
apavécoientiopedsaits nifypapinrialyneopreseatare thedieaicanientmbinations

R S e
e it 15 R GBS HRE e RS A aaatf%l%ea?a ffhgecording to the

|nwaﬂmrpréfémbwo@immrbmmsdee(ﬁ)ﬁmi@nh@mt@mn’eumm@pi@m
bromide monohydrate which is known from WO 02/30928. If tiotropium

b iS usedl usforml the dlcament combinatiqns
a:ﬁ‘ % %Fﬂ%n Ey tgrg]lg}’agpl rou s%pa”n%e HReqament

comblnatlons accordtng to the lnvent:on in the form of the solvates or hydrates
thereof, preferably in the form of their hydrates. In the case of tiotropium bromide
the medicament combinations according to the invention preferably contain it in
the form of the crystalline tiotropium bromide monohydrate which is known from
WO 02/30928. If tiotropium bromide is used in anhydrous form in the medicament
combinations according;ito the invention, preferably anhydrous crystalline
tiotropium bromide is used, which is known from WO 03/000265.

TERMS AND DEFINITIONS USED

By the term "Cy_4-alkyl" {(including those which are part of other groups) are meant
branched and unbranched alkyl groups with 1 to 4 carbon atoms. Examples
include: methyl, ethyl, n-propyl, i-propyi, n-butyl, i-butyl, sec-butyl or tert-butyl. The
following abbreviations may optionally also be used for the above-mentioned
groups. Me, Et, n-Pr, i-Pr, n-Bu, /-Bu, t-Bu, efc. Unless stated otherwise, the
definitions propyl and butyl include all the possible isomeric forms of the groups in
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25 tiotropium bromide is used, which is known from WO 03/000265.

T\Eg%%ﬁ%N&BQEFINITIONS USED 30 By the term "C1.4-alkyl" ("I]-’%LIIFIHBQOO'HOSSMB
thos are part of other groups) are meant branched and

unbranched alkyl groups with 1 to 4 carbon atoms. Examples include:
methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl or tert-butyl. The
following abbreviations may optionally also be used for the
above-mentioned groups: Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, etc. Unless

e ity r I
- tyl includ
e e, ﬁ%ﬁé@%“d % ?ﬂmé BRgRE S AR 5. bu ncludes
F’@F‘ﬁéb?@é L) ®ffus, for example, propyl includes

n-propyl and i-propyl, butyl mcludes I- butyl sec-butyl and tert-butyl etc.

S%)){Fﬁséqg@n g%—f’;ﬁt rancr%fgtﬁrkﬁée okl r(iut%s) are
O PR E B nﬁﬁé}eafﬁvi%ﬁgﬂa{e ghih %%éf)@ﬁéﬁ% n atoms.
1Emathplethiyichusichmgtimisris, rmththgpeo pylepdendl -tiimethylethylene, drutylene, 1-
1@6@@%‘5@6 F@H@”ﬁ%ﬂ%@é@\?@&@ﬁ@ﬁ@@%'%d?ﬁ%ﬁﬁﬂ@!ﬁ?@ﬁ@rOlQMi@@Q stated

0

O oA RGN B e BOnC bche i BT fEBdBsivte isomeric
pf@fﬂ)ﬁeﬁéfﬁ%@rﬂ@mﬁjébqiﬂﬁéﬂwwﬂyt@ﬁesaﬁ%ﬁmmm@% quqaetgyﬂg Thus, for

mwwpr@py}@wle%\%] @lmeﬁuteihylenaemfétmam@thylene,zlﬁlralngmmes 1-
epr orine
bromnj}%r | neé) jhfegiﬂgw gi H(? I%'%;oﬁnt@rg@ﬁ%{ﬁa}r!#lﬁj@gme and

bromine are 15 regarded as preferred halogens. By acid addition salts
withabbgentasttigitadseopembthie prideptenwerdinrfoepegaenpiefsaitine, chlorine,

S%'ﬁﬁ%ﬁﬁé*%%”@h@@ﬁfﬁ%@ﬁ) elrireande ko difRrine and bromine are
dros ate, dro§ Poggg{late hydromethanesulphonate, hydronitrate,

Q%Qtr g?é’%ydrobenzoate hydrocitrate,
hydrofumarate, hydrotartrate hydroxalate, hydrosuccinate,

Emj@bﬁna@datﬁ%angah&dwmﬁduﬂ@eawurm@t@c@é%f@r@bhemrgm loridet for
ARSI DA L G e

ST BRSRIHU RO SRR CS BRI aBaRIIPhAAB W ERP AR e,

aegticcnial et phrkicu lebtates fayehd ecasditeg bydinecitrate, hydrofumarate,
hydrotartrate, hydroxalate, hydrosuccinate, hydrobenzoate and hydro-p-
toluenesulphonate, preferably hydrochloride, hydrobromide, hydrosulphate,
hydrophosphate, hydrofumarate and hydromethanesuiphonate. Of the above-
mentioned acid addition salts the salts of hydrochloric acid, methanesulphonic
acid, benzoic acid and acetic acid are particularly preferred according to the
invention. |

By compounds with high enantiomeric purity are meant those compounds that
may consist of two or more enantiomers, in which one enantiomer is present in
excess, the excess is preferably more than 90%, particularly preferably more than
95%, and especially more than 98% of the total mass.

By metabolites of the steroids are meant, for the purposes of the invention,
steroids that result from the metabolism or that are reacted in the metabolism.
Thus, it may be that the pharmaceutically active steroid actually corresponds to a
metabolite of the steroid used. If the metabolites are pharmaceutically stable they
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invention. By compounds with high enantiomeric purity are meant those
%@9{8&?&%@% may gonsist of two or more en{intiomers, in Whi%ﬂﬁ@zoomsasw
enantiomer Is present in 30 excess, the excess is preferably more than

90%, particularly preferably more than 95%, and especially more than

98% of the total mass. By metabolites of the steroids are meant, for the

purposes of the invention, steroids that result from the metabolism or that

are reacted in the metabolism. Thus, it may be that the pharmaceutically

fﬁ% a%%r%gj&(éﬂadsye%?gewsﬁpﬁg St%@[ﬁc@ééeﬁﬁ@m@h‘%%inistered

metabolites are pharmaceutically stable they 8 WO 2008/_020%57
RS8P oog foe BR RGP AN RP ARELRONA R GIRSeHRRdD. Ukena,
desetintesnyiz 200 s 2oddiis&Fed into the lung is a pharmaceutically
active metabolite of ciclesonide (D. Ukena, Pneumologie 2005; 59;

689-695). 0 0-L-< OH 0 0¢1O 0~, H-\HO 0 ~,(\(/ 0 H~I/ J O ciclesonide
des-ciclesonide 5 The Ldbogmds according to the invention maydoe
prepared analogough4to the methods already known in the af
methods oHp iop arg knewn for example fromHd

aLQ 4 b N
contents of wh @ porated herein by reference. @ o]
compougé ¥'1 may g ally be presentAnthe hie nt
formulag according to the invention in the formiof their tautomers. The

term Qautdmerism denotes the occurrence of isBmeric compounds which
are formed by disjglasifigen- or Ti-bonds and which mayibs-picissabide
equilibrium. Examples of 1s possible tautomeric forms of the compounds

of formula 1 are . . .
The compounds according to the invention may be prepared analogously to the

methods already known in the art. Suitable methods of preparation are known for
example from US 4460581, the contents of which are incorporated herein by
reference.

The compounds of formula 1 may optionally be present in the medicament
formulations according to the invention in the form of their tautomers. The term
tautomerism denotes the occurrence of isomeric compounds which are formed by
displacing o- or =-bonds and which may be present in equilibrium. Examples of
possible tautomeric forms of the compounds of formula 1 are

HO
Y\O OH H\ /H R1

N N
M:(Me\g\ X
. Ra

RZ

T+

OH

or also

OY\O OH o

OH
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anot er aspe the present invention relates to medicament formulations

that contain the above-mentioned compounds of formula | in the form of

the individual optical isomers, mixtures of the individual enantiomers or

racemates. Particularly preferred are medicament formulations which

contain the above-mentioned 5 compounds of formula 1 in the form of the

B ve ﬁB& Bgﬂmﬁ{)én{?&'ﬁ'%‘&F&'é%ﬁ%@ﬁﬁ%ﬂ%}%’%ﬁ&%{%s that

compoun s of formula’l are of exceptlona Importance accor

iIFRER A Vﬁ(@%ﬁ@@%@mag)%@ﬁeﬁéeenwa wgaﬁé?émfnﬁfcﬁam'vmai
R}ﬁimS‘SOff(éfS O RidrelstbRAeHMNINIMaMeXRtREEH ot@acemates. Particularly

preferred are medicament formulations which contain the above-mentioned
compounds of formula 1 in the form of the compounds with high enantiomeric
purity, while the R-enantiomers of the compounds of formula 1 are of exceptional
importance according to the invention. These R-enantiomers may be represented
by general formula R-1 |

.O OH 4 H
\@&Mm\ .

wherein the groups R', R%, R® and X" may have the meanings given above.

R-1

1

Within the scope of the present invention it is particularly preferable to use those
compounds of formula 1 wherein X is selected from among chloride, maleate,
salicylate, fumarate or succinate, optionally in the form of the hydrates and
solvates thereof. Particularly preferred within the scope of the present invention
are those formulations that contain the compound of formula 1 wherein X denotes
chloride.

References to the compound of formuta 1 always include within the scope of the
present invention all the possible amorphous and crystalline modifications of this
compound. References to the compound of formula 1 also include within the
scope of the present invention all the possible solvates and hydrates which may
be formed from this compound. Any reference made to the compound 1' within
the scope of the present invention is to be regarded as a reference to the

pharmacologically active free base of the following formula contained in the salts
1

-10-



wherein the groups R1, R2, R3 and X- may have the meanings given

ve. Within the scope of the present invention it is particularly
pre(:()?ezr%%gl/ggt%oase those compounds of formula 1 wherein X- is se}fg&gg 2007/058518
from among chloride, maleate, 15 salicylate, fumarate or succinate,
optionally in the form of the hydrates and solvates thereof. Particularly
preferred within the scope of the present invention are those formulations
that contain the compound of formula | wherein X- denotes chloride. 20
References to the comp Gform la 1 always include within the scope
of the present invention alllthe possiple amorphous agid crystalline
modifications of this com[%l [ Referericesto mpound of formula
1 also include within the scope ofthe préSenth all the possible
solvates and hydrates which may be formed froga this c%mpound. Any
reference made to the compourféf1' within 25 the scope offthe present
invention is to be regarded as a reference to the pharmacologically active
free base of the followi rmula.contained in the salts 1: -10 WO
DUPBIGIbE BeHRE PooB BBRE T8 PR PRMSR R MRS YR
OH R 1', wherein the groups R’, R2 and R3 may have the meanings
OiMeshaRQMeasHELARINAESSREFIVBRIBIREBE VR N IedAeR ®ormulations

I o R A R v e

o 19 In"the™ groups : may have th
nisaHryR giferaagdve ropribasm e e o doiMenaReyse@ptionally in the form
eopmipmatsvisiwasicheeananticoesso acemaieticsabiaiasceimates, solvates

h r I icalk id. ,
YIS i b e ROl i il pl s oty
mFéJ{é*r"?éﬁﬁ%f’r‘féﬂ%?%Eoﬁif%&m’eaﬁf“l%g?e@‘%ﬁd‘%mﬁﬁ&’alséﬁﬁ}leﬁﬁ V¥RiffofBaNol or a
agprtirthefpresentmiethtmmielatesitethe use of the medicament

In another aspect the present invention relates to the use of the medicament
formulations according to the invention for preparing a pharmaceutical composition
for the treatment of respiratory complaints, which are selected from among
obstructive pulmonary diseases of various origins, pulmonary emphysema of
various origins, restrictive pulmonary diseases, interstitial pulmonary diseases,
cystic fibrosis, bronchitis of various origins, bronchiectasis, ARDS (adult
respiratory distress syndrome) and all forms of pulmonary cedema.

Preferably the compounds are used as described above to prepare a
pharmaceutical composition for the treatment of obstructive pulmonary diseases
selected from among bronchial asthma, paediatric asthma, severe asthma, acute
asthma attacks, chronic bronchitis and chronic obstructive pulmonary diseases
(COPD), while it is particularly preferable according o the invention to use them
for preparing a pharmaceutical composition for the treatment of bronchial asthma
or COPD.

It is also preferable to use the medicament formulations according to the invention

to prepare a medicament for the freatment of pulmonary emphysema which has its
origins in COPD (chronic obstructive pulmonary disease) or a1-proteinase inhibitor
deficiency.

-11-
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formulations according to the invention for preparing a pharmaceutical
composition 15 for the treatment of respiratory complaints, which

R gmong obstructive pulmonary diseases of various o‘% fEPzGO?/OSBmB
pulmonary emphysema of various origins, restrictive pulmonary dlseases,
interstitial pulmonary diseases, cystic fibrosis, bronchitis of various

origins, bronchiectasis, ARDS (adult respiratory distress syndrome) and

all forms of pulmonary oedema. 20 Preferably the compounds are used as

dfiserined ahove 0 prepare . nhai %%%’é*ﬁ?% FOmARSK °£‘c‘§%r97§ to the invention
trea?menq 8¥ S rUCtIVG pulmonar seases selec 8?!’0

bfeme@%mmarﬂmatmbe@mﬁasgéveferamﬁﬁea%eré Oégeﬁmtive pulmonary
atackss ab e terd Nomitia raod ¢ birnifiobsetiiee estmahanp diseasey dseases

(%%EQPeH"BéJW&‘E _PALIEHRA IS, ﬁt?é?aﬁ%%%’déﬂ%r%ggéBéégwgé? $f€osis, and

or preparing a pharmaceutic omposmon e treatment

bFBﬁHI‘ﬁélPQs‘iﬁH?& COrbUMSURBCHRTERINE PR MBHRAMISHE
fararoiators G drcinglio dhe aieenfiozin 8t fopre parehonedicament for
the treatment of pulmonary emphysema which has its origins in COPD

(chronic obstructi pulmon |seas or al-proteinase inhibitor
BRSPS T BT Bb ML S AGREING to the invention
pieferebwmeammawm@ahmmmmatfméfwzﬁmm ahéntevelitidrpulmonary
lpenaEs @é@@ﬂ&?&%ﬂ&ﬁid}mﬂ@ﬂﬁ&ﬁ@r é%@é&ﬁﬁ?ﬁ%@fsfﬁ@@ﬂ&ﬁ as for
PUMONAL; HiSeRse 59#%%89 fg%”learﬁno tha'fer%% XSOH ”%ﬁ%”%"’&her
p&f(mon%ry diseases tr gered by wor BaMoxi6us sub stances,
a§%§l§&%§n§’6ﬁ§fﬁtﬂﬁf§ ’é%sgdr@é’tﬂéﬁéﬁ%a%@d%y?mlﬂgaﬁjFﬁb@?@@ﬂ&]aSP‘ratlon

asifey lexamephe iysufficiognsisachadimonnainsad prenoioalisadafibassispma

andly Wﬁssdc'ﬁ BERPISISFANE | %H%%%gﬁ%@@ enty Q{é‘Hﬁ'@%Blé?odermy or

accor e Invention to prepare %mposmon or,

RPTAREAr SFAMRTRIP B S DR BRe Rk RisRasRORIpPathic

pirgenstiticl paasetbbiginfadimpeathéo chlasofoa exBinpssigieEtion by viruses,
bacteria fungi, protozoa, helminths or other pathogens, pneumonitis
var ou I actors, ngch as for exam%Ie a:;,;glratlon and

Lﬁfl% g 383 QingGdls PhE camantioppylations adoordi fe 236 invention

to prepare a pharmaceutical composition for the treatment of Cyst:c fibrosis or
mucoviscidosis.

It is also preferable to use the medicament formulations according to the invention
to prepare a pharmaceutical composition for the treatment of bronchitis, such as
for example bronchitis caused by bacterial or viral infection, allergic bronchitis and
toxic bronchitis.

It is also preferable to use the medicament formulations according to the invention
to prepare a pharmaceutical composition for the treatment of bronchiectasis.

It is also preferable 1o use the medicament formulations according to the invention
to prepare a pharmaceutical composition for the treatment of ARDS {(adult

respiratory distress syndrome).

it is also preferable to use the medicament formulations according to the invention
to prepare a pharmaceutical composition for the treatment of pulmonary oedema,

-12-
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collagenoses, such as for example lupus erythematodes, systemic
rodermy or 15 sarcoidosis, granulomatoses, such as for exa
3@@&9%8(% Osge idiopathic interstitial pneumonia or idiopathic ptﬁ?n%%g%gomsasm
fibrosis (IPF). It is also preferable to use the medicament formulations
according to the invention to prepare a pharmaceutical composition for
the treatment of cystic fibrosis or 20 mucoviscidosis. It is also preferable to
use the medicament formulations according to the invention to prepare a

?@%ﬁ%ﬂ%ﬁt@km ng&%ﬂg ke Hla%gegf{gﬁagpm {%ﬂcg}tlﬁlpﬁﬁﬁbﬁ%ff%xzc

exarr;g cause y Bacterial oF viral infection allergic bronchitis
Sitb8neRfc HidierfieN RYSLRBGSRferable to use the medicament
formulatlons according to the invention to prepare a pharmaceutical

86&399 %F@%H?%BPQ&@APG%HG@%‘@%M& #lsq Reefpradededicament
use e medicament formulations accord |ng to the inventjon to pre
AR RSSO R o o VR HRRPER I HIRB 8 RIFUITAEEH IRy mPosition
distréa tsgatirame)f msﬁm@@%{ale&mg@f therficaticameentance is the above-
foRRRIRRSRECRIH ﬂaﬁhg ﬁ%?%c%@ﬁ@are@ﬁfmfﬁbarm@sﬁ@é@hay

%m&%gorm@tmeﬂ% mory goede

g%g %crtl rl%ﬁ?ér%gg)(w BomP% 6{195 O%%iculariy for
atter erparaida olrasimanbafasthinee sikstdnkes and foreign substances.
Particularly preferably, the present invention relates to the use of the

geAnE b MY ARSI 18 RN ERBRICIAR to the use of

rmacedtlc al composition for the Also of
pmﬁdu 'ﬁﬁmﬁ%@ngIm@a%a%pmm&H&eugéf%ﬁ%?efaaﬁ?ﬁep@fmga
pbaemaceutitiahtoomppsditorfdo ostiendatianyg teéatmesit ofabilsatioatory and
obstructive respiratory complaints, particularly for the once-a-day

treatment of asthma or COPD, oreo er, accord] furth
(A G R R e R S e
avwentivneth Ak éntencbartarteriepdringnat s pacwnical tunaivsigomestioned
Smw@ﬁﬂgemﬁﬁudﬂ@hé%a@m.ﬂaé e eresaMiceRiaMsadRlaasHo

anr%%%%{:%ra R{ e% g %trﬁ)cl;ttjg sat“)ls particularly desirable to prepare an active

substance formulation which can be used therapeutically by administration once a
day (single dose). The use of a drug once a day has the advantage that the
patient can become accustomed relatively quickly to reguiarly taking the drug at
certain times of the day.

The present invention relates to liquid active substance formulations of these
compounds which can be administered by inhalation; the liquid formulations
according to the invention have to meet high quality standards. The formulations
according to the invention may be inhaled by oral or nasal route. To achieve an
optimum distribution of the active substances in the lung it makes sense to use a
liquid formulation without propellant gases administered using suitable inhalers. A
formulation of this kind may be inhaled both by oral route and by nasal route.
Those inhalers which are capable of nebulising a small amount of a liquid
formulation in the dosage needed for therapeutic purposes within a few seconds
into an aerosol suitable for therapeutic inhalation are particularly suitable. Within
the scope of the invention, preferred nebulisers are those in which an amount of
less than 100 microlitres, preferably less than 50 microlitres, most preferably less
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mentioned ailments, characterised in that one or more of the
above-mentioned medicament formulations according to the invention are

aARiRISRNE R therapeutically effective amounts. It is partlcularb}D CT/EP2007/058518

desirable to prepare an active substance formulation which can be used
therapeutically by administration once a 20 day (single dose). The use of
a drug once a day has the advantage that the patient can become

accustomed relatively quickly to regularly taking the drug at certain times

the . The prese t| vention relates t uid active su
R e AT R 0T 26 R ARG E B 8ol TR ppreferably in one
inh#fapiotwyatrufiguiel flommamdenesakbariitgeo aveiagentvhitasizi (ficesrticie
highraeal| o‘-f@%@% EUWWW%rQ@WWQM%m%w%ﬁQ H@¥hat the
tH%hacaB?e & rg é’ntgé %%Sr%sr(i a%%é%\ée r{?ﬁg%}% ?éeat d'sérdg%%alﬂfeﬁectlve

fcﬂﬂﬁmbﬁbnﬁmtﬁ@ﬁ@iﬁ%@eﬁﬁm?ghkf&faﬁiﬁﬁulf@ﬁ&il%ﬁrfgeﬁﬂﬁm@ﬁﬁﬁﬁﬂ% of a
Aséréosnwaiampbihisikind prayrhadabated bothgasitital foriatangdtioy is described

”ﬁ?é&?gh'ﬁ% &@@%E'@hﬂ EéﬁHQ{Fclhﬁf%?é’rﬂbAepB GE%LP?H'W@ éﬁ'ﬂﬁl‘% "Atomizing

amount o formu a Ion In the dosage needed for therape

DADGB BRI RSARD VAN SEr 200 LB TN RRRRAD and the
iratatigreaénuadeseiiplosuitabienetittise tiod $uepéndfahshmveadentical solution is

P@ﬁ&@%’eﬁ%’l‘ﬁ@éﬁé‘@ AR Bﬁé’@é‘éﬂ@&f%qerﬁéﬁ Barla®® tgﬁ@!éi%oi destined
litr refera gl: y.less tha c tres, most eferabl 8y % tion
WS ORIbgB0S P E s £ 289 0LHNTE Misnes i BP AL ne Tica
stpkseaneedplaxpresaly b@aﬁ@mlmmmwantarﬁé thefiteralusepirentioned

fagpnaa aerosol having an average particle size (or particle diameter) of

I han 20 mi fer, h Q
e AR A AR S oo, s

eﬁé@*ﬁ%‘@p Hiplihs aAW&p%é?&i@%Q@f ﬁwwiﬁaf@&smée&@;s@ igteatly Stable when
adtnumdtmtﬂ)amhe saele tideanreuiadf miat]th@pbarmm:adtmaistered directly, if

BEE(W {R5R %ﬂi@Qﬁggﬂﬁéﬁwi /:W A on EXAMRIGLl medicai purpose.

in ernatlona Patent 468 "Atomizing Device and
&9%‘%66‘%6‘%89@ §PMBBINK BTG THEN VNG S B“&E‘& liﬂ@“”“’t with the
advoatgraEinyiug lesedytantddamapeliberiohgiis kinthe pharmaceutical quality of the

SQHRR ISk E QY aEeskBY pReRRseaf a high pressure of up to 500 bar into
an aerosol destined for the lungs, which is sprayed. Within the scope of

the present specification _
To nebulise the solution a special nozzle is used as described for example in

Patent Application WO 94/07607 or in Patent Application WO 99/16530.
Reference is expressly made here to both these publications.

The aim of the invention is to provide an aqueous, ethanolic or aqueous-ethanolic
formulation of the compound of formula 1 which meets the high standards required
to ensure optimum nebulisation of a solution using the inhalers mentioned above.
The active substance formulations according to the invention must be of
sufficiently high pharmaceutical quality, i.e. they should be pharmaceutically stabie
over a storage time of some years, preferably at least twelve months, more
preferably eighteen months. These propellant-free formulations of solutions must
also be capable of being nebulised by means of an inhaler under pressure, while
the composition delivered in the aeroso! produced is within a specified range.
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reference is expressly made to the entire contents of the literature

mentioned above. In inhalers of this kind the formulations of solutions are
StORREPRFRa% voir. Itis 15 essential that the active substance F¢V EP2007/058518

formulations used are sufficiently stable when stored and at the same
time are such that they can be administered directly, if possible without
any further handling, in accordance with their medical purpose. Moreover,
they must not contain any ingredients which might interact with the

e e T Il B e
selihrRiancepachithdzats isniyahasdewriud 6o favaupb ilomauentt the

ARRHOGHEB VY 9 HIQE6BR RN ERAIRNE A BPIGAEAMAIRWL653la 1. If the
Reference ISG%R5E t;{made her topott‘f]letmese ubllcatl%r?g. : Thr?t,a';ms of

I
Fq dlcame? I’I’T}UB ons accor IIE% O nvention con II',]@
) € Invenuon iIs 1o prOV|de an agueous, ethanolic or aqueous-ethanoliC

féRmOIdAch BIRIRERIEHpR ferMsiaganalacCaricn facbe INCRinsiEntpas wherein

refuivedicosensty e eptiforomelitisation efaamsotuiobasingf tennhalers
mentioned above. The active substance formulations according to the
invention must be of 30 sufficiently high pharmaceutical quality, i.e. the

y
sHEGEMRFBREAHIRQlTRSIGERNENE \Rirfarsisiage kraebPadhie gaaunt of
préferatzyct tgast yvaehiesrmestbasmdlén pnefenailiz @it émrmoiatiten according to

TheshpePReIARLIRRIY MWAI00S RIGEIIPHE MEFr E?f? SRS Sto 500 mg

O SET RAEHER T BRE E] pPoRe e R sanEainagehe -
3gventivo Ratiodeds priETAbB2t0d mbeblige Kutoutitigns gesaidingtitnthe

theVentstation e tarebhraenipbis theoasllyef gubstances 2 and 3 and
only one compound of formula 1. However, the formulation may also

contain a mixture of different salts of formula 1. If the medicament ]
folRRIRRRFRNHE SRIRGIS SrRMPesMbAf dermadiriartr Bedicamepkiamulation

1 st ptefg trethto invalation $sagisouting to GO renen 06 thossrafberein 10 to

t I ltsnare.di t r f 1 '

T 0t 2 IO, Al sp o 2000
mg per 100 ml, particularly preferably 75 to 3500 mg per 100 mi according to the

invention.

The concentration of the compound of formula 3 based on the amount of
pharmacclogically active free cation of the salt 3.1 in the medicament formuiation
according to the invention is about 0.1 to 2000 mg per 100 mi, preferably about 1
to 1000 mg per 100 mi, particularly preferably 0.75 to 500 mg per 100 mi
according to the invention. Particularly preferably 100 ml of the formulations
according to the invention contain about 5 to about 100 mg of the free cation of the
salt 3.1.

The medicament formulations according to the invention contain as solvent pure
ethanol or mixtures of ethanol and water. If ethanol-water mixtures are used, the
percentage amount of ethanot by volume in these mixtures is preferably in the
range between 30 and 99 % ethanol, particularly preferably in the rahge from 40 to
97 % ethanol. Most particularly preferred medicament formulations for the
purposes of the present invention contain as solvent pure ethanol or ethanol-water
mixtures containing between 50 and 96 %, particularly preferably between 67 and
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pharmacologically active free base 1' in the medicament formulation
according.to 10 the invention is about 0.1 to 1000 mg pro 100 ml
pY'\é(P 29801t 0.5 to 500 mg per 100 ml, particularly preferablypmggf 07/058518
mg per 100 ml according to the invention. Particularly preferably 100 ml

of the formulations according to the invention contain about 2 to about

100 mg of 1'. 15 The concentration of the compound of formula 2 in the
medicament formulation according to the invention is about 10 to 6000

prf 0 to 5000 m -10Q,ml rably 50, to
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range from 40 to 97 % ethanol. Most particularly preferred medicament

forhfuRidonaddratad pudheseddiioncop plusnasadegica boatsipriaielgeids.
(E;QE%WWQ{@M&Q@MW@&&Q@WG%GM@ﬂiﬁt@@@t&g@@ﬂéﬁx@ﬂ@@@sed for

SRR AR RS BT MRk RE oo b A Aty from the group
eﬂ?&w@%gaew@rﬁewa@&f%&wrrefpgfm@ se%.m@rmg@ Stghuric acid and
cprsmipboticantidolbkdapie sutbati®itarih enddalealrghyidatidsiactoselected from
Of i Y N E N RIS BY IBIREI IO CERFRINEP ARSIN4EREIB BAWSKRI: maleic

it |s eferable if no additional solvent is use g f5
acz , SUCCHIIC ac;d umaric acid, acetic acid, formic acid, propionic acid, sorbic

acid, benzoic acid, methanesulphonic acid and benzenesulphonic acid. Preferred
inorganic acids are hydrochloric acid, phosphoric acid and sulphuric acid, of which
hydrochloric acid and phosphoric acid are particularly important according to the
invention. Of the organic acids, ascorbic acid, fumaric acid, methanesulphonic
acid and citric acid are preferred, of which citric acid is particularly preferred
according to the invention. if desired, mixtures of the abovementioned acids may
also be used, particularly in the case of acids which have other properties in
addition to their acidifying properties, e.g. those which act as flavourings or
antioxidants, such as for example citric acid or ascorbic acid. If desired,
pharmacologically acceptable bases may also be used to titrate the pH precisely.
Suitable bases include for example alkali metal hydroxides and alkali metal
carbonates. The preferred alkali metal ion is sodium. 1f bases of this kind are
used, care must be taken o ensure that the resulting salts, which are then
contained in the finished pharmaceutical formulation, are pharmacologically
compatible with the abovementioned acid.
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If the compounds 1 and 2 are dissolved in ethanol or in mixtures of

ter, the pH of the formulation according to the invgla' %07/{}58518
S\%V}ﬁ(?r%&l)é?%oﬁfe range from 2.0 and 6.5, preferably between 2.5 and 5.5,

particularly preferably between about 3.0 and 5.0, particularly between
2.8 and 4.8, according to the 10 invention. The pH is adjusted by the
addition of pharmacologically acceptable acids. Pharmacologically
acceptable inorganic acids or organic acids may be used for this purpose.

5&‘6‘&%?1%@ E@gﬁgﬁ?%@% l?eaé?ér:i%s?éﬁ .E@ﬁ?t%ﬁ)fﬁ%%%]go%{g%!%Pacceptable

consisting chloric acid, hydrobromic acid, nitric acid, sulphuric

iR 8YPRBEpAGRRiRiPHEKEIABRAd B GRS IR HINEISR 2 AT ERRic buffer
asgsietastathirtm uthergr&uproplesstingr efensed thiffac il sttntsauie selalited from

a5t Y BHIS R RIS BfiL SHEF M e RIp a%t 35SHRAEIFY preferred is
formic aCId&%gEIOHIC acid, sorbic acid, benzoic acid, methanesulphqnlc

acld BHBSI? {)‘honic acid. Preferred 20 inorganic acids are
hydrochloric acid, phosphoric acid and sulphuric acid, of which

P‘Y?@)ﬁmﬂﬂﬁéﬁﬁlﬁ’@éftﬁsﬁ@hﬁﬁg h@ﬁﬁ@ﬁ‘\de@f@?ﬁéﬁ@?‘ |€(‘SW§§W@(§F§B¥%@§Q@Q&“S as
nvention. e Prganic aclas, ascorpic acld, tumaric acl

S et R e AR AnaBI ey ORI maents are meant
pWiii0IEhE srersidhadeisemiy v artinieiesuIeadveh arfearabls aientering
alpy eneplionedabidshTefy2blghdssusedppariisisibuid thevease effect of

a Ir I :
S AR LB A e IABRIRRR R Boring to

c Fci&&ﬁf‘HPHéH&FGF@QBﬁ&%%%i?Q&ECﬁ%rﬁ%@&é@i@é%ﬁ&f&ﬁ%hl@m salts
btiswsohag glssdsiums d&dXbAirattishdipi biedisels Guitplsemhasgent. Preferably,

inguiiader exemrlesallaumaiabhyiyaxides R alkal MAIAARR. more preferably in
C rb?nates ?Ehe. referred alkali metzlazl_.rr s sodium. If bases %thls klnd]

TS IR S I i R e K B TR RS BTSSR i R
tHgmtabwigi sediioth infihie fiearpplith atialesipfoand dtiermasebe in the form of the
phasReacalogisady teaamplibiaswith theabeyementened acid. -16 WO

e etotale or e e e A e SRR B S0 witnin the

pREPRREIHGCAIHEIgRaRERIIREHR Bredryantd s copienhs mrgjasebly in the

usaagd=ramlestofcppsienee dduftil systearticatarsetaefedabdnin the range from 0.15
fo 15 mg per 100 mi of the formulation according to the invention. Preferably, the
formulations according fo the invention contain a complexing agent in an amount

of about 0.20 to 8 mg per 100 mi.

The remarks made concerning disodium edetate also apply analogously to other
possible additives which are comparable to EDTA or the salts thereof, which have
complexing properties and can be used instead of them, such as for example
nitrilotriacetic acid and the salts thereof.

Other pharmacologically acceptable excipients may also be added to the
formulation according to the invention. By adjuvants and additives are meant, in
this context, any pharmacologically acceptable and therapeUticaHy useful
substance which is not an active substance, but can be formulated together with
the active substance in the pharmacologically suitable solvent, in order to improve
the qualities of the active substance formulation. Preferably, these substances
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among citrate buffer, acetate buffer and phosphate buffer. Particularly

preferred is 5 the phosphate buffer. The formulations according to the 200705851
|W8@@8W%%§Eontaln complexing agents as further pharmacologPE’g EP 518

acceptable excipients. By complexing agents are meant within the scope
of the present invention molecules which are capable of entering 10 into
complex bonds. Preferably, these-compounds should have the effect of
complexing cations, most preferably metal cations. The formulations

W G P CaE S BRUGH S SO RSP He R Eoth i R RO g GBS ble
cohasierivel cajent effasteribipe oigxinidbedesisasstherapionkg asiwents and

fruial s MaiatesomexamirieIaBlyiigds, thateraMiissitysirpieservatives which
Mor gt EDT tTfJ‘é’ Oqet [ %?Ql%éré hﬁa‘?mg ht%%nﬁ]WLﬁa?%'Ht'ggv@eWSs

rm O ster, and this may in the orm 0 tri- or
té{ad@ww@%téﬁam&@mémﬂé@f a@@@&ﬁdﬁﬁ%@t@maﬁ The additives also-

EindiAcethylesieidsiugrains aaraptakiagsate musiitie goeliseopeiaideefor example.
formulations according to the invention, its content is preferably in the 20
range from 0.10 to 25 mg per 100 ml, particularly preferably in the range

froRedigfeyad %6‘6@”1%5‘%‘#%? tﬂ%t‘fb?ﬁ%mﬁcﬁﬁlﬁ'&&ﬁ&ﬁ@c@'ﬂhéc*d r example,
invenited Braférhbly niiies feadylhtensuaedotdliadj tettbee & rropygatite and both

2, COMRIEXNOFBE IR BRABREBhIRS AP0 %@!‘%W%Pﬁﬁé@@hr&@mdants

The remarks made,concerni sodiym edetate also ous

(O SN B BTSN CIO G0 SEH B bl 5 HTATLE (i Sl vtamins
therreasyvilaoinhaveutirgple hsghsiowerbes vnd bamakitaantintisianist also include
th‘%ﬂoﬁbm ForE@ MRt GgIacels agishanddhe raliagbeaireindOesveratrol.

|
ol BIRIRCAnAl S TRRIaRe < C'%'f‘g*i@r@‘@mﬁaafqgé?ﬁ e
AR A HRER) ST B A S AP AVLARR) A 24t
thenapphitingl)phissinits wbstasteidinbtsyrate(d Setiidesubstance, but

ORI W&%ﬂﬂ%ﬁ%ﬁn@ﬁ@ﬁ@%ﬁ?ﬂ%ﬁh@%ls are preferred, while

pharimac oIo ble solvent, in order to improve 35 the qualities of
thRRAEHY mulation. Preferably, these substances -17 WO
2008/020057 PCT/EP2007/058518 have no pharmacological effects or

NG RPREBGHRNE Yratsaat g EesiEaBIR: of the formulations according to the
invention, their content is preferably in the range from 0.1 to 200 mg per 100 ml.

Preservatives can be added to protect the formulation from contamination with
pathogenic bacteria. Suitable preservatives are those known from the prior art,
particularly benzalkonium chloride or benzoic acid or benzoates such as sodium
benzoate in the concentrations known from the prior art. Preferably, benzalkonium
chloride is added to the formulation according to the invention. The amount of
benzalkonium chloride added is between 1 mg and 50 mg per 100 ml of
formulation, preferably about 2 to 15 mg per 100 ml, particularly preferably about 3
to 12 mg per 100 ml, particularly preferably about 4 to 10 mg per 100 mi of the
formuliation according to the invention. Benzalkonium chloride may also be used
according to the invention in admixture with other preservatives.

in the case of ethanol/water mixtures of 50 to 93 % V/V there is no need for any
additional preservative, as this property is already present in the solvent mixture.
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pharmacological effects in the context of the desired therapy. The

wuvants and _additives include, for example, stabilisers, annomdgg% . 05007/058515
éP/gP?ﬁfg%%Q%tlves which prolong the shelf life of the finished 20070585

pharmaceutical formulation, as well as 5 flavourings, vitamins and/or other
additives known in the art. The additives also include pharmacologically
acceptable salts such as sodium chloride, for example. The preferred
excipients include antioxidants such as ascorbic acid, for example,

tlth .not alre be n used to adjust th Py, la
e Pr PR ST TR A SRR B RIS o st
pth@w@hb aw@mmsmwmévaiséﬁaﬁwQr@aﬁ’tahﬁhmcqwmélefsf@éma@ 1 and
VHBINE SutRignsisngarrviaming @ HREeMItaa oS egRIIGINg dBiterhumMABHT and the

Ddy The Bt AnpEane Alag R e ARUONGIAS QSO R Al
kel e

organisms, suc narlngmmn and resveratr he syn
a@@i%@@ﬁﬁ%ﬁﬁ&fﬁﬂé“é‘%ﬂmﬂ %%V@rém?s
(butylhydroxytoluene), TBHQ (tert-butylhydroxyquinone), trls(2,4-di-tert-

bty pheybRRosphite and tetrakis[methylene(3,5-di-tert-
butylhydroxyhydrocinnamate)]methane. BHT or tocopherols are preferred,

while BHT is most preferred. 20 If antioxidants are used within the scope
oftree ietnalisationsoh pbamiiray twticaldriliestivedtioeis cepreded irefatabpay be

'rbﬂ?ﬁéér&ﬁ‘ JQH@Q}&&%?&Q@&Q%@Q@(&%L@E?WH@%@@@@@ parfeleapectrum is
%& trect ﬁhe for éﬁlon from con\}va |nat|oré érth %t 0 \enlc 0a terfu s. This
S?J e E) %QéP\P dre t%%%é) RNGWh3ram rt fsrypartlcula i
bwam@muﬁhalﬂ@ﬂaé%swéaﬂew@ammm& %ﬁ%rm%ﬁ@ﬁause of the
bQﬁﬂp@@wﬂﬁeﬂhﬁmmﬂmr@ﬂ@ﬁtslklmymsfuﬁﬁbtb&d?rtﬂf1drterlPaef@r;aé1|Mnts who have

rﬁentlon e f#%‘?géomg lt‘@ ?@ ‘Mg ﬁ%r@%evzces and

€ amoun O enza Orl etween 1

aﬁmeb ARYpRS Kyoish whRsHiaMEl Hﬁgprﬂ?e%%@/eMv@M PAGS @F%dha“
M D BstimudbDP (s e fé rab yhaipmacd 3o g pargtensOhaticpatiewlaely are limited to

Praferabilahey* 40120 4Radsiisl Gshmhet ity Homdalian RAGREHES I RBension.

invention. Benzalkonium chloride may also be used according to the

invention in admixture with other preservatives. In the case of o
etheinobalisensixtieseoioby 93 simpie drevicesimredgesy asgd for distributing

agditiaBakPresaiediven ARG RIPRaF S RitcasieareseUign the sphrng of a

mc':)étp%lﬂ%ry t%beathrough which the solution is sucked (the perfume atomiser
principle). In hand-held atomisers made of glass (nebulisers) the air current is
generated by compressing a rubber bali or by pumping (pump atomiser). More
recent stationary devices for aerosol therapy are nebulisers operating by
compressed air which are able to generate an amount of over 50% in the optimum
size range (1-5 uym). Compressed air is accelerated through a nozzle and carries
the medicament solution through capillaries (Bernoulli effect), during which time
the solution is dispersed. An impact plaie located behind the nozzie additionally
serves to break up the solution. Special blocking means ensure that only the
smallest particles escape, while the larger particles flow back into the reservoir
and can be nebulised again. During inhalation considerable evaporation takes
place, which leads to a cool aerosol and con(_:entration of the active substance

solution, as a result of the coldness of evaporation.
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WO 2008/020057 PCT/EP2007/058518 Preferred formulations contain
onI an antioxidant and the acid needed to adjust the pH, besides the

HPAPH AP Hna ethanol, the compounds of formula 1 and active" /EF2007/058518
substance 2. Particularly preferred formulations contain only BHT and the
acid needed to adjust the pH, besides the solvent water and ethanol, the 5
compounds of formula | and the active substances 2 and 3.
NEBULISERS The nebulisation of pharmaceuticals dissolved or

ded i 10 d
CTEERR R RS BELTRRG 7 iSe Sh U Ul e P I BN Gequercy
aflepoaing a@r@galéqmn@cuméwﬁslm@ Nhéh Fredransmitedftimeaalientranster

i%@@hﬁ&h@%ﬁ&@f%@%%tmléﬂ%hﬁcﬁ@ﬁﬁiﬂ@%s%iW@l?fine droplets of
%%,f 'BUttgf:ﬁ\ ?nlé tﬁ% &% h||dren and patients who have
€ e

ms coor |ng e|r reat re are both stationary devices
and 15 small deV|ces for use when travelllng These are naturally always
largerrtiaticAtiaiig forehDBtisnhephalingue thieahpeptiarationp tbfdrably sed in an

Uﬁﬁ%%ﬁed q/ HHQE?#B'QJPE&%W@I%@%‘@%‘H%%QH@ elfant free

pH- neutr IoNs or suspensign. Jet ne bulisers - For a on

sﬁﬁﬁ?@%éﬁ&@?fﬁ&“\%tﬂégﬁ (REME A HIGRPEY WA R |HWﬁé}%‘” expressly
powetiuhdhepatant idgrassedtthdnsyhitted bpeainigeddree, dapiltioh tidference is

ﬂH@ a%é%s?f%ﬂ%%&%ﬁﬁ%d( RFTH! 'E?Lﬁﬁ@ﬁ%%\é@ﬂﬂé@'&%%d;mem of
| u
ePgFi%fB?ﬂag RS BT, BT g Eigyres o2 and
wﬁﬁ@n@éaﬂtaawaﬁé@gﬂ aasmer@péémm@mpﬂ hie rﬁ@twﬂ@,@'réReSpimat ) can
oaan@tmudeoaélyc@@ reases gioudieltirseniinndgeneraiesaremndingt tof the

AN Ecas @B'ﬂtss %P%%l(%ﬁ%’@énﬁ‘?@ @:f&%@ %l" s than 9 to 15 om

accelerated t rou a nozz carries the medi ent so

M%ﬁ%&t&ﬁe@n%%dnse@@esfemmsmwaegaam%mem The
dispiectisdr Apraypact plised achdtedebehine piremmoazieutidditforallyatenvest through

t%mﬁﬁ%b@ﬂ@& %H&R%ré@&%’sbLQ%@%%?@@&c%ﬁ%W@éB@ 9814 4Res 30
allest artlches esca Fgél'g‘ ]Q)% art cles flow hack into the

R BT G AP BSE SR ATHRRST EoSs RN @ Pump
empmagoa fak@@p&nh:@kwtgj@haermjﬁtspaﬂngdmwmwlmaﬂrmaédtmatmage
obmeﬂﬁgye&iétp%a@ﬁge(gqjytlon as a result of the coldness of
evaporation, plugmp housing fixed in the upper housing part and carrying at one end
a nozzle body with the nozzle or nozzle arrangement,
- a hollow piston with vaive body, ,
- a power take-off flange in which the holiow body is fixed and which is
located in the upper housing part,
- alocking clamping mechanism located in the upper housing part ,
- a spring housing with the spring located therein, which is rotatably
mounted on the upper housing part by means of a rotary bearing,
- alower housing part which is fitted onto the spring housing in the axial
direction.
The hollow piston with valve body corresponds to a device disclosed in WO
97/12687. It projects partially into the cylinder of the pump housing and is
disposed to be axially movable in the cylinder. Reference is made particularly to
Figures 1-4 - especially Figure 3 - and the associated parts of the description of
the above-mentioned International Patent Application. At the moment of release
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WO 2008/020057 PCT/EP2007/058518 Ultrasound nebulisers - A

%5%5%%%80%ystal is excited, by high-frequency alternating curemtydBo007/058518
produce vibrations which are transmitted through a transfer medium to ‘

the active substance solution and from it release very fine droplets of
liquid but at the same time heat the liquid. 5 The medicament formulations
according to the invention are preferably used in an inhaler of the type
described hereinbefore. To produce the propellant-free aerosols

38F{?{9iE&ﬁ?%‘?r‘?ei%%28&98&5%&%9@%fé%eﬁé%‘%gé?&‘feaﬁﬁéiﬁi%#%f%%%re end, a

mention the patent documents descri ereinbefore, to which referen

BRI AR R RBLHSR IROBE ARG A ARk LGRS A (about 100
ein i56diroantof thefluidfdhredniahaleei alisoloseof incive 98282 (8blition.

%H?GH%%% %'9%%% %@_%(ﬁ&cﬁ)ﬁ@r@ﬁ%@%?é@%%{e\ﬁoﬁbﬁﬁéég%ﬂt oftdess rﬁﬂ%i&)tres are
is nebuliser (Respi r)) can advanta sly be used to produce the
e A o e
shapisalagharefestd of less than 9 to 15 cm 15 long and 2 to 4 cm wide,
the device can be carried anywhere by the patient. The nebuliser sprays

A ielen Yolume oL e pligimassuliceLIomUIatn QUL KGN, SR uhich faces
nozZles at high’pressures, so as to produce inhalable aerosols. The
plefeied \e:bRfiYer essentially consists of an upper housing part, a pump

housing, a nozzle, a locking clamp, a spring housing, a spring and a
SW@%&Q@%Q%%Z&@%@&?@?%@@5’1&? Hﬂ&?&éﬁ%ﬂ&éﬁ‘%‘” &nufactured by
upper hous&gﬁpan and caga\{l Fg at one end a nozzle body with the nozzle o
of IRz RN IR EEe MICr ISIICW B RAFARPOSIGS BERIPISCOSEREPT example in
taateft Aondeationign the/hohow; oty éndivdad bekbshivhds 2othscatedents
thedieee ré%fﬁié’i‘!i&%pﬁféw@ 1%5@%@%@%@%@@@%%@?3% %Bﬁie body
mggrihptflngganrqt - i r|n§% hg Si qétmth the (Prlnﬁ; located trré rein. 4 together
R JeL T S P G S B a RS N Sy T SHLely Txed together,
rétalgasé anagfavbire Mesusnsysanarmiiciofitteatorrd ghespaligHyakiagnnect the
imiherxialeCordinectiennd Asd eliowt RIBENANIthy Ave-RodytrarEsRPBIS 16 at least
aoq%\’k%%ﬂbs‘élroﬁsgi&yx&aopening 2 to 10 microns deep and 5 to 15 microns wide,
the depth preferably being 4.5 o 6.5 microns and the length being 7 to 9 microns.
If there is a plurality of nozzle openings, preferably two, the directions of spraying
of the nozzles in the nozzle body may run parallel to each other or may be inclined
relative to one another in the direction of the nozzle opening. In the case of a
nozzle body having at least two nozzle openings at the outlet end, the directions of
spraying may be inclined relative to one another at an angle of 20 degrees to 160
degrees, preferably at an angle of 60 to 150 degrees, most preferably 80 to 100°.
The nozzle openings are preferably arranged at a spacing of 10 to 200 microns,
more preferably at a spacing of 10 to 100 microns, still more preferably 30 to 70
microns. A spacing of 50 microns is most preferred. The directions of spraying
therefore meet in the region of the nozzle openings.

As already mentioned, the liquid pharmaceutical preparation hits the nozzle body
at an entry pressure of up to 600 bar, preferably 200 to 300 bar and is atomised
through the nozzle openings into an inhalable aerosol. The preferred particle
sizes of the aerosol are up to 20 microns, preferably up to 10 microns.
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97/12687. It projects partially into the cylinder of the pump housing and is
disposed to be axially movable in the cylinder. Reference is made
pAECRERRESSFigures 1-4 - especially Figure 3 - and the associafdd et 07/058518
of the description of 35 the above-mentioned International Patent

Application. At the moment of release -20 WO 2008/020057

PCT/EP2007/058518 of the spring the hollow piston with valve body

exerts, at its high pressure end, a pressure of 5 to 60 Mpa (about 50 to

600 bar), preferably 10 to 60 Mpa (about 100 to 600 bar) on the fluid, the

MR RN RMPRG B SRTAReS SINSR PVl RIsis Rl B aindrical helical
noropittess ane gpeferres avsttvre ésrdahd OviecRanieicditregareThensweng acts on the

pb%ﬁ%@%@«d"@#%ﬁwé@"a\@‘ﬁ bl g%%@?'ﬁﬁ%“ﬁ%%%&%ﬁ%f%%ms determined

particularly preferred. The valve IS preferably mounted at the e

of
tr‘Ré’ RRAROPHIB PR 8‘?*%5&5‘%3’&62{ Q%H&veiefﬁhe HB%’ﬂétﬁ‘#‘ﬁmg?fdﬂange is
npeztésbhdinidterdigrablypmiarestpiences jaweMdopfatheepiiyg is preferably

”i&ﬁ@r@ﬂ@@ﬁ%@gt &F@SUH%}HE@@%ZQ%Q%&?%I%@@5@5?5%9 ¥ external torque
ex e in Pate lication WO 99/16530; re ere ce % P‘&%Q’ @w}

tHE {&%‘énﬁ{é 8||§PIE%[UIP8H.S§}% RAE & %r&% T é’rr%t spring
Th@u&m@ tﬁbq;lomeedmgmmalﬁm@mm dheatBrsirdiassiaadpert and the
siieee semuellf fiseddaanthen adilegist onermiivbitebamhpne geamnore
microstructured channels which connect the nozzle inlet end to the nozzle

outlet end. At the nozzle outlet end there is at least one round or
ndRSRFEKHEIRAY S (Wi hfcphigs et Ui aRR ISRy RREe difean annular

deptﬁigw&imbb}‘rbemgt%n@ffeﬁ tater-afisfandthel{iengibidieiftg éxtarfiple of a ring of

MiGEERSs 29 thikarG.imdh RURHEYHyaZe! %W%@@géa%@@f@ph’awg q“ﬁe ring is
directions of s %P%ﬁ? Bof the nozzlefgln the nozzle b émay run parallel

(PHANPBHEY SRR AR @S aTIRGAR THRe e dgnsioning
thd Hoz sleringe tieglolking sadeasfsaoibezie didnly evirpaslisastdedhe path of the

NgEeoRRBIESRINGS Mletren@nttmedgw ﬁ)ﬁ{ @@F@’P@%ﬁh’%berhe locking

'nrﬂenr% rrelatlve oocr]:%another at r ﬁ ted
e e B B R B IR 106, Se sl nebRLTR poggected or
te-e8pEd théhsdesidnpais a{éemammgéaet%%mﬂw'mg
toihamaenthe motgapreferalibhat arrpatingaes ik to HeOJmitrng sk, preferably

MAtS H{ng{&%é‘? I2dthe deformabie ring is thereby deformed in the annular

- plane. Details of the construction of the locking clamping mechanism are

described in WO 97/20590,

The lower housing part is pushed axially over the spring housing and covers the
bearing, the drive for the spindle and the storage container for the fluid.

When the atomiser is operated, the upper part of the housing is rotated relative to
the lower part, the lower part taking the spring housing with it. The spring
meanwhile is compressed and biased by means of the helical sliding gear, and the
clamping mechanism engages automatically. The angle of rotation is preferably a
whole-number fraction of 360 degrees, e.g. 180 degrees. At the same time as the
spring is tensioned, the power take-off component in the upper housing part is
moved along by a given amount, the holiow piston is pulled back inside the
cylinder in the pump housing, as a result of which some of the fluid from the
storage container is sucked into the high pressure chamber in front of the nozzle.
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microns A spacing of 50 microns is most preferred. The directions of

a¥(§) therefore meet in the region of the nozzle openings. 30'56&:.]r

y%zr%%%ned the liquid pharmaceutical preparation hits the noz

body at an entry pressure of up to 600 bar, preferably 200 to 300 bar and
is atomised through the nozzle openings into an inhalable aerosol. The

preferred particle sizes of the aerosol are up to 20 microns, preferably up

to 10 microns. 35 -21 WO 2008/020057 PCT/EP2007/058518 The locking

PRSI SOBIe SR B SR AL IARIREIER i o be

compression prlng %8'a € mechanical energ ing acts
ortereispewantardisean de the a@mﬁgrﬁmmr@\@ﬁﬁ*a?ww The
iswetgreoredaibg the megikahobaledisgierestigrepaedianehcddhding to the
%W&EIIL he -off flange is 5 precisely limited by an upper stop and a lower

stop. The spring is preferably tensioned via a stepping-up gear, e.g. a

helical sliding gear, by an external torque which is generated when the

uppe rethoussinppadids sarnsdditieletvetgdnd wpriegsihgubmgdtutianpivation. The
@H%@%e%%%ﬁ?ﬁ%ﬁ%@ﬁ@%@%ﬂ%%& padEiaaRewer dekgiSflent. The

ontain a single- or multi-s The lockin
B SR RSHUS I TBLR T L AR R R iisige. The fluid
c@ﬁfﬁj@fmuﬁﬁmrﬂwdqhéqa@w@etakmﬁeﬁangé@|fo@m§|%ﬁsa’@raekample of a
ring of plastics or metal which is inherently radially elastically deformable.
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Aft
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spring from being released. The locking member is actuated by means of
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member. In ord [ to actuate the lock
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Figures 6 a/b of WO 97/12687 show the nebuliser (Respimat®) with which the
aqueous aerosol preparations according to the invention can advantageously be
inhaled. Figure 6 a shows a longitudinal section through the atomiser with the
spring under tension, Figure 6 b shows a iongatudlnat section through the atomiser
with the spring released.

The upper housing part (51) contains the pump housing (52), on the end of which
is mounted the holder (53) for the atomiser nozzle. In the holder is the nozzie
body (54) and a filter (55). The hollow piston (57) fixed in the power take-off
flange (56) of the locking clamping mechanism projects partly into the cylinder of
the pump housing. Atits end the hollow piston carries the valve body (58). The
hollow piston is sealed off by the gasket (59). Inside the upper housing part is the
stop (60) on which the power take-off flange rests when the spring is relaxed.
Located on the power take-off flange is the stop (61) on which the power take-off
flange rests when the spring is under tension. After the tensioning of the spring,
the locking member (62) slides between the stop (61) and a support (63) in the
upper housing part. The actuating button (64) is connected 1o the locking

23



10

15

20

25

3G

35

The lower housing part is pushed axially over the spring housing and

covers the 25 bearing, the drive for the spindle and the storage container

fovV 9 FRIIZOVYhen the atomiser is operated, the upper part of the FoUEIRPO7/058518
is rotated relative to the lower part, the lower part taking the spring

housing with it. The spring meanwhile is compressed and biased by

means of the helical sliding gear, and the 30 clamping mechanism

engages automatically. The angle of rotation is preferably a

whole-number fraction of 360 degrees, e.g. 180 degrees. At the same

tiierabane THerivepiertbadRING dafi e pasveT tararstturasen&d iantds closed off by

UpRErhatEldenib isctiveveshaseg by a given amount, the hollow piston
is pulled back inside the cylinder in the pump housing, as a result of

which some of the fluid_from the 35 storage container is sucked into the
higheredagrBaERs& T ihwidheompre seign spting (§8) S tdatabbsmounted on the

PEDERHIETGoE1 Byl hedesied! thplyralhfiolugslesepbiel statagdearings. The
CRIMRINRER SR 'Q#Pgrc)%qg'tﬂ% 9%@@@?%@#&% M8AdRNRe spring

atomiser gne after a er and then used, ora%e!hcéntalner contains
%

tfoYgngdadnR reekgsRRE SIRTAMR CORIRG 6 the) IRUARRAIYIG Hpé which is to be
atdonsgey probesstdsdgitiateddipayaatiygeed siffdththacttompey bidjothhgh which
CIRRPRGL W RN R B8R W@Rﬁé*ﬁd’n‘@%& QoineiReWEhdekpPils end into the fluid
com %reni. Ttge bi e%s rn shes the piston into the cylinder in the

pﬁ?ﬁ% 58 iﬂﬁ.'\ﬁg% ”egl%égdﬁﬁ%fm the nozzle of the atomiser in the

form of a spray. 10 Further details of the construction are disclosed in

PEReapmaRsions) V8O AeBanand Wh&Y 20w bichielanende i the

P RS DM Sl BRI o
tH@ﬁerc‘?i%VﬁﬁT!%@@ﬂ-ofﬁ@ﬁ*ﬁa’?@%%&i%éb@%‘gﬁ@y made of plastics,

e.g. by injection moulding. For medical applications, physiologically

aGeRPHAYG SRS RIEUsS S 19 WaBBI8 R P VIR L3R8 Hehows Rfeparations

nebulls&r &Reﬁgmaté% with WPICh the 20 8%‘2] eoys a‘%osol_‘gr L%aratlons
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shows a longitudinal section through the atomiser with the
if the formulation according to the invention is nebulised using the method
described above (Respimat®), the mass expelled, in at least 97%, preferably at
least 98% of all the actuations of the inhaler (puff or puffs), should correspond to a
defined quantity with a range of tolerance of not more than 25%, preferably 20% of
this quantity. Preferably, between 5 and 30 mg, more preferably between 5 and
20 mg of formulation are delivered as a defined mass per puff.

The formulation according to the invention can also be nebulised using inhalers
other than those described above, for example jet-stream inhalers or liquid drop
inhalers.

The present invention also relates to an inhalation kit consisting of one of the
pharmaceutical preparations according to the invention described above and an
inhaler suitable for nebulising this pharmaceutical preparation. The present
invention preferably relates to an inhalation kit consisting of one of the
pharmaceutical preparations according fo the invention described above and the
Respimat® inhaler described above.
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spring under tension, Figure 6 b shows a longitudinal section through the

Q%’ql he spring released. 25 The upper housing part (5 TIEP2007/05851
contalré3 eE)%atmp housing (52), on the end of which is mountedjpz °18

holder (53) for the atomiser nozzle. In the holder is the nozzle body (54)
and a filter (55). The hollow piston (57) fixed in the power take-off flange
(56) of the locking clamping mechanism projects partly into the cylinder of
the pump housing. At its end the hollow piston carries the valve body (58).

TPeadel %E%ﬁtug%sb%eﬁgﬁ'glﬂgtﬁy&t?&%a taé sl %%%Pﬁ'r}é?@%wce

housm stop (60) on'w e-off e rests
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etween th estop and a su port ?é in'the

ousi

LS AR chmERti5 PO aniie B aRd RAmBRARREMSS ptde of the

200S102L052 P OF fER200F0 585 1 utterisser afkdhg pmetmw-‘nmngaat the pointed
esels i3 theemushaiese é@@@ﬁp is closed off by the removable protective

66 rn QUSI Wlth ressjqn sprin
OB AU AT B ULe PR LR DA st ofysgonal nasal
|§§5a69 T ABcRHAGAMRSHANGY. bﬁm@on@wéeu@@'mgsd&b@zdﬁa%w\é@weﬁ-
thie sRfia® hQstReclpdite the mpikEiBogsINg istthereriaConti stotmgeay also
cy t%iggrﬂgg]r?] %Hbc?ﬁ%gd (72) which is to be atomised. The storage
clo

container is closed y the stopper (73), through which the hollow
piston projects into the storage container and dips its end into the fluid 10
(Jirapiytef alokiy scdutis taisceosdditien yn Eheudizbiie 654 \diod thadviegtiianiokdiner, the

C@é‘ é"cﬁt&?éﬁmﬁqsoﬁéﬁsteatﬁi%é’m{é%%ﬁ'Ugé‘%ﬁaum%%Yﬁe?'B&%pses
72 ﬁﬁ;ﬁated at the en%of the Slp g(# facm the u er h u3| art. g Led
tH ¥ AhUTSHELPIERE) 1 B B SHEHB% &‘%@B EH% tit&hle
ferassuisanptherabrosoiprep aimiosidotabording to the |nvent|on to form

an aerosol suitable for inhalation. If the formulation according to the

( :Snti:?nnatlie)pﬁbﬁuéls?veg%g dr f? %h 219\/ nbg}{a Se %?aqerfora medicinal

mass expel in at Teast
l:qund which is gas- and ﬂwd-tlght and which is charactensed by

s a film bag sealed at both ends and which is deformable and collapses as a
result of the external pressure when there is a pressure difference between the
interior of the container and its environment of less than 300 hPa (300 mbar),

« and an inherently rigid flange which is tightly connected to the film bag and
which is constructed as a detachable connecting element for fitting the
container onto a removal nozzle,

» and at least one weld seam by which the film bag is closed off at least at one
end and which extends substantially at right angles to the axis of the bag,

¢ and a sealing point in the inherently rigid flange,

¢ and a removal point for the liquid in the region of the inherently rigid flange.

In another embodiment the collapsible film bag may be deformed and collapsed by

the external pressure at a differential pressure of below 150 hPa (150 mbar) or
preferably below 80 hPa (80 mbar).
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least 98% of all the actuations of the inhaler (puff or puffs), should

C\R,aré]e?;}@g}ag B%f defined quantity with a range of tolerance of notg&edg%oomssma

Y0, préferably 20% of this quantity. Preferably, between 5 an
mg, more preferably between 5 and 20 mg of formulation are delivered as
a defined mass per puff. 25 The formulation according to the invention can
also be nebulised using inhalers other than those described above, for
example jet-stream inhalers or liquid drop inhalers. 30 The present

HER t%%iﬁ\ e E‘i’cﬁ@drﬁ?@ gm &885'%‘99%8%%8@% his case the

pharmaceut eparations acc he invention describe

dﬁb%{ﬁnﬁ%w ﬁf&&éﬂr&%@%@ﬂeh&wﬁetaﬁa?ﬁ%eéé&hea‘fim@@&a%ﬁerably close
Tbeopeesadtofrinerfilonmgferidmerantiwtilanbabaledipaiki bergistitygsetled off at

O56eCL HathPHARIRCSLICRL REERAIEIB ?%9&5%9%8 FﬂﬁéF&’rﬂW'ﬁBnd flange. In this

described above and the 35 Resplmatér inhaler descri

VWErS08BRSH0ST Be TR pokades o the ehttat léﬁﬁ*%‘féqﬁ%ge preferably at
aitisieispivey ndsellinbsney theiRidsinga(Map e desoubddratoviitfilsmounted

Wéﬁé’b%@@ Wf&hra (?tfﬁé%%&tr@'ﬂﬁéﬁadﬂwm@ﬁ% whighially

desi Jn he rical Qyramid, i mid

SEtoe) e adaste, fo e ss e A o MRS, Ranerenty
aittg@mﬂﬁ@@emw@wmﬁ\ﬂ@mwe awﬁescwfigbmﬁgwwhém mepensmg nozzle
Ou@ant?@@uwMlﬁaﬂmaﬁﬁﬂéedmgem@ﬁ@mtmlema)mnqm thmtainer is

p?\' %b ']F',-ﬁa Eﬁgrlptg ﬁﬂf\; Heﬂ?&é LHH% %H%H%]%Eﬁsaﬁ*ess fit which

pre era In th form hes ou conve ional nasa

SUERRTY %ﬁe&%ﬁwm@eo A8sPmsadiatmpReR B ehthe guide channel
detsichatalysistzneicteshio ditie imurthyag davingatactiereat dfahistking iy differs

25? t:I% ﬁﬂs mﬁﬁtgﬂgﬁ%lﬁﬁﬁﬁ%‘?l?fgﬂé Qdﬁﬁ@lﬁ?%% ;%%nother

TR o TP EOIRER BN sy 55 S AR AR aN O part o the
i@u@esﬂbignﬁei ﬂé@t@ﬁ@ﬁeﬁﬁdﬁn@waﬁw ﬁfgmlseee@maém eptesding
agghesie bR AIPRiRshalaosh SoiNg ki HRIGHie NI 8alved asenieing, teftbeiges
mg/gg,qogdb gtaagoan}%pgggg,rﬂag meg\%ﬂglanother and extending in the azimuthal
direction may be provided, which for example form two rings, or which consist of a
number of ring sections. in addition the bulges may be spiral in shape; they may
consist of a number of spiral sections distributed over the inner wall of the guide
channel or of one spiral section the length of which is greater than the
circumference of the guide channel. Such a press fit enables the container to be
fitted onto the dispensing nozzle and provides a suﬁicientiy firm seat for the
inherently rigid flange on the dispensing nozzle. In addition, the container can be
pulled off the dispensing nozzle after emptying without damaging the dispensing
nozzle.

The inherently rigid flange consists of rubber, metal or plastics, preferably a
thermoplastic plastics material. 1t may be expedient to make the inherently rigid
flange from the same plastics from which the film bag or the inside of the film bag
is made.

The weld seam at one or both ends of the film bag may be U-, V- or T-shaped; it
runs substantially at right angles to the axis of the bag. It may extend partly in the
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liquid which is gas- and fluid-tight and which is characterised by 20 a film

bag sealed at both ends and which is deformable and collapses as a
rdéQIREIEREBXEernal pressure when there is a pressure differencdCT/EP2007/058518

between the interior of the container and its environment of less than 300
hPa (300 mbar), and an inherently rigid flange which is tightly connected
to the film bag and which is constructed as a detachable connecting
element for fitting the 25 container onto a removal nozzle, and at least
one weld seam by which the film bag is closed off at least

T RGBS 1 R SRR A KA1 Ipa O th fim

sbaljrpsdbmfiindhe withehemtty.rigid flange, and a removal point for the
liquid in the region of the inherently rigid flange. 30 In another

bodj t th || ible film be def | b
T SRR B AP e Rk S OP BB 186 Abgannel. The
nas@lng polatarE\CoREISY S0NIRg(BDiMbis ozBed/ 20080eedosTed on the inner
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astxinghssiahddyetheffrtherendyisigid flengeniaitkeisfitedsmtonbedidpénsing

e BUT A s valdedhiBithie SR engHd! '%lﬂci'%&?t@ﬁ?fﬁ{&*ﬁlﬁéﬁt i3ilows the empty
peri hery Th mheregt(%/ (Igff?flan € may take various forms. If it IS
14H

10 (AR RWlp i ISRGNRRRAHFIE clbt ekl sriphing arded in
rma&erﬁhﬁ;seamwﬁltmbémeamﬂtt@ thiet sigiciethie end of the film
bag. The inherently rigid flange may be provided with a guide channel into

\/\i: hthe dIS ensw;]%noz OIS ntrod d and in which thegig rf gat bl
STRERT WP RE CORtAEr %"“ epa%%%Pﬁ%@‘%‘e id oratabie
pFOGIIE RREG™E Q%ﬂﬁ%‘éﬂwﬁrﬁhtbﬁe§§TEIM|@ﬁm§um%§ fﬁ@raty@éh@siﬁ@erforated
nozwe. theepresmét wayhed pathef dipanidechentliel Whicheamisiatseat
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et &

ternal diameter of the dis nozzle
%@ﬁﬁfa%m&@ﬁ%mga%yn%%@ SR PBA BN iAREISAgIte guide

pahanfrtee it is preferably mounted directly on the end of the guide channel or close
to this end that faces the liquid space. It may be part of the inherently rigid flange
or part of the film bag. If it is part of the inherently rigid flange, it may be produced
at the same time as the inherently rigid flange. It may be made of the same
plastics as the inherently rigid flange. The perforatable membrane acts as an
original seal for the interior of the film bag.

In another embodiment the removal point may be sealed by means of a sealing
film which is pulled off before the container is placed on the dispensing nozzle, or
is pierced as the container is placed on the dispensing nozzle.

The inherently rigid flange may be in one section or several sections. The muiti-
sectional flange may preferably be in two sections. The outer section of the flange
is tightly connected to the film bag. The outer part contains an opening which is
tightly sealed with the inner part. The two parts may be screwed together by
means of a thread, or may be joined together by a snap-fit connection or by
ultrasonic welding. The one-piece flange is formed analogously to the two-part
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guide channel. The bulges may for example be three axially extending
symmetrically arranged and elongate bulges. In-addition, a plurality of
bti§eP08{02%PEd at an axial spacing from one another and extendifg/ff2007/058518
the azimuthal direction may be provided, which for example form two

rings, or which consist of a 20 number of ring sections. In addition the

bulges may be spiral in shape; they may consist of a number of spiral

sections distributed over the inner wall of the guide channel or of one

spiral section the length of which is greater than the circumference of the
gliRNOEHIRANGIRR 2Oe8s sk i BleReRiTodBmENer eRilifield diadmanay be
dizpehsiad abitresant i destbes ptisie fitytigseatddothre?8ealing point and the
irﬁ’&%?é'%éﬂ@%@ﬂ@?aﬂ@.the dispensing nozzle. In addition, the container

can be pulled off the dispensing nozzle after emptying without damaging

- the dispensing nozzle. The inherently rigid flange consists of rubber,

mEhel Binplagicsapeioriti phaaiteewhimbldstic plastits seararztiending lvethe axial
e@i}%‘é!%ﬁ [3%] Eﬂéﬁﬁﬁhﬁdﬂhqfﬁé@d ifigifl if 'ﬁi&ﬁﬂ&ﬁﬁ‘a@@ 8 PIRs iRV one or
which thg film %%g or, th%.lnSI.de of re flltm ba@ %s m?de. Tpe weld seamtat ted as a
oA EEPEATS SrERETINT Bl R PREEING! rerliphpLifnpyie gRastiucted as
slisstapgifanestaigRoaviieside Pleairis Hfahe BaG. onmigneittediodaraydiending weld
thesar6i¥\KPe?eP8§020057 PCT/EP2007/058518 direction of the axis of

the bag, thus promoting the defined deformation of the film bag as the
fluid is withdrawn. A sealing point may be {;rovided inside or at one end of

thEGUKRILREAMS ofhibe Woahag SR RATRBHIEBIAANY WRIYdS: their width is
losalecied ingroowe forreadithrtitleeramere mathf dsdqtheeseladinggirdperties and the

SO Bid deii0 BRERITIRARS SaHBSANNIR BAIHA b bent
R B Rt SRl o T S QS SRR bag and
clegdbasithadiinmdwsr isfanty shgtdierities thamadtsheidigpetsmgapweldad part

agrinct thetranhigntaining gas- and fluid-tight manner. It allows the
empty container to be pulled off the dispensing nozzle. The sealing point

is needed in case the sealing action of the press fit is not sufficient. The

re-ﬁﬁ‘&/ﬁ\rﬁélﬁg@ﬁyeﬁ‘?@%ﬁ} e ﬁsﬂ?ﬁt@ééra@%?%ﬁéﬂlﬁbfd@birﬁf@i%@ﬁwrﬁfaﬁ‘ilé“imum'
gold or copper - or of a plastics film, preferably a thermoplastic. In another
embodiment, the film bag may consist of a composite film of plastics and metal.
The composite film preferably consists of two or three films joined together. In
addition, the film bag may consist of a plastics film which is applied to a layer of
metal, giass or ceramics, for example by vapour deposition. The films of plastic or
metal are a few microns thick. The thickness of the vapour-deposited layers of
metal, glass or ceramics is in the sub-micron range.

The composite film comprising two films may consist of a metal foil and a plastics
film which are joined together. The metal foil forms the inside or outside of the
composite film. In another embodiment the composite film consists of two different
plastics.

The composite film comprising three films preferably consists of two plastics films
between which is provided a metal foil. All three films are joined together. Instead
of the metal foil there may be a layer of glass or ceramics, for example silicon
oxide {SiOx) which is vapour-deposited onto a plastics film.
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15 membrane may be provided at the piercing point, and this membrane
igvperforizebanhen the container is placed on the dispensing nozZ2./HPrH07/058518
membrane is preferably arranged between the sealing point and the liquid

space in the film bag. The perforatable membrane may be provided at

one end or inside the guide channel. It is preferably mounted directly on

the end of the guide channel or close 20 to this end that faces the liquid

space. It may be part of the inherently rigid flange or part of the film bag.

Ifrit s piine oé thizodineeshilyerigief divges it heagdrepasitiutibd cargistsarha
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e in one section or sever sections. The mu sectl
f%@%ﬁ? frescramghrsianiicseetipadaype raatéﬁae%ﬂe%ﬁmrﬁﬁsé between
iswigityhe€onnected to the film bag. The outer part contains an opening
Which is tightly sealed with the inner part. The two parts may be screwed
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cefta r

amhemaﬁlﬁ wothpasits fikrt with wommgmmwasm:s/emmmmm thick and
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w baen rgd:ng‘tﬁe Pastsc |me %51@ ﬁreiﬁfk th%%dogivegfor fhetal 8 um to

aling pgln er or e mem may consil ISt
o?% HibENgHianh a8 t%*tﬁéfdfﬁéﬁrﬁléﬁfﬁd?rﬁ)g”mtﬁe%dam mélmon of the

film bag. In addition, it may be made from a film and have one or two

T B O SR S0 ano e

ag or as a ag Wlt

SRR RE LI J@é}ﬂ%@&é}@%&efbbvﬁewa CERIS SRB i fbeo@ﬂal welding,
nudty e fionw @lding rartenuciio mvigeldingifoviddmigosite films with a metal layer, the

weld points preferably being pressed together in the heated state. Methods of this
kind are described for example in EP -0 111 131 and EP - 0 130 239.

An inherently rigid flange made of rubber or metal may be attached to the film bag
by adhesion or optionally by vulcanisation.

The container may be located in an inherently rigid sleeve of metal or plastics,
one end of which is detachably or non-detachably connected to the inherently rigid
flange, while the other end is optionally closed off by a base. The sleeve may be
substantially sealed off all round. However, it contains at least one opening or
there is a gap at the point of attachment to the flange. In addition, the sleeve may
be constructed as an inherently rigid basket with a plurality of openings. The
container may be located in an inherently rigid U-shaped bracket instead of the
sleeve, the end of each leg of the bracket being attached to the inherently rigid
flange and the legs being longer than the film bag. The container located in a
sleeve is only attached to the sleeve at the inherently rigid flange. The end
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selected in accordance with the requirements as to the sealing properties
and the durablllty of the seam. Broad longitudinal seams on the film
nWi? AYBRAOP4und after welding so as to abut substantially on thg%ﬂg%%{)?!ossms
of the film bag and 15 so that the film bag is only slightly wider than its
width in the non-welded part between the weld seams. The film bag may
consist of a metal or metal alloy foil - preferably of aluminium, gold or
copper - or of a plastics film, preferably a thermoplastic. In another 20
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or exam ene tere a ate, the melting temperature o

@Hgﬁmmr @méﬂ%aq@mwahyré'gflm@rp@é %68 DR REA per day.
fllmefﬁmmdkes iheadedtonwpter day plassicerefenatiyriessithao Gt per day and

S%%Bb\ﬁ’igﬁ? @@Q%Q%ﬂpqﬁ@?@a@al yn the composite film, an adhesion

promoting layer may optionally be provided between two films. 10 The
film bag may consist of a plastics film 20 pm to 100 pm thick. It may also
The inner film or the inside of the film bag is in contact with the liquid introduced

therein. This film is made from a material which is not attached by the liquid and
which does not have a deleterious effect on the liquid. This film is preferably
designed to be weldable.

One of the films or a layer applied by vapour deposition, for example, is the
diffusion barrier which prevents the diffusion of the liquid or of its constituents and
the diffusion of gases out of or into the film bag. It may be expedient to protect the
diffusion barrier from mechanical damage and from tearing when the film is bent
by means of another plastics film applied to the diffusion barrier, so as to prevent
the diffusion of liquid or gases long-term.

As the film bag is diffusion-proof against gases, the reduced pressure in the film
bag caused by the removal of liquid cannot be compensated by the inward
diffusion of gas, and the film bag reliably collapses even when fluid is removed
from the container very slowly. The liquid can also be removed from the film bag
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consist of a composite film with an inner film of plastics 20 pm to 100 pm
thickeaoglozpneuter film of metal 8 pm to 20 pm thick. It may also cangstah7/058518
a composite film with an inner film of plastics 20 pm to 100 pm thick, a

middle film of metal 8 pm to 20 pm thick and an outer film of plastics 10

pm to 40 pm thick. 15 The weld seams on the film bag and the weld point

between the film bag and the inherently rigid flange are produced by

known methods such as thermal welding, ultrasonic welding or induction

vire iimgeflarusosnpaib enitlord sy ityga 208tdblsyer stive adeldepairftsry éecpbive, e.g.
heiRg pressed together in the heated state. Methods of this 20 kind are

described for example in EP - 0 111 131 and EP - 0 130 239. An

inherently rigid flange made of rubber or metal may be attached to the film
bEie b;arat@hwmmbtmaaiubbgamﬂm’am@aﬁed secvedcoaatessipiayfioem the

|Q}‘Eﬁ£@d’ed t L%@c{f‘@é'ﬂmfﬁh/@ gavuahy t@fé+ @l@ﬁg‘%ﬂ? @%h%mmh

IS, detacna nec e innerently r an
pacncets g %5@8&&&% 5] 5538 O FOPoreie A gEcted as a
Sepskahually @é&u!éaltﬁvrcsﬂnmmagﬂemxfem@@ﬁwm& l@ra%@hewake it easier to
ofterNG@IReimEs wgﬁmr@tﬂmﬂ-miné@ffmasagwsﬁﬂt@m@rm@wme piacing it on

a 0 |
W.t‘% S P e T unl S B TR,
r %O@r@%@&@r‘ﬁcket instead of the sleeve, the end of each leg of the
bracket being attached to the inherently rigid flange and the legs being

@]ﬁ B 2agid RErcSniRiBRY, 'Wm!%%‘?\vﬁ'ﬁﬁ)ﬂ ¥miser for

attac 8 hesél'(l? ve tthe i égefggtgg rg vgfi \%% e%%n 2%9[\}%/(9%)@/\%92 5 and in

evids oﬂﬂiézm&wsm@d!wmmw&d Seammdafe turraimchEdedafiow piston of
siRVEtNSdiErig é@@ﬁ&@méﬁ%@@ﬁ@fﬁgh@w&@@féﬁ%%aﬁmna@;d _

filr ac%”ﬁPeS% Slatas a result of the action of exte ?“rer’é laced on
I?el’s espace etween the sSlee and e\ﬁ’m'ga thr ﬁme IS placed o

%@ﬂ@é‘%ﬁ@@@é«vbi@b iRrRRgiRrahly @é@#@é@ﬁeﬂiﬁﬁﬁé@e@% ahiienatomiser, the
irdrereftygipislfangistandhnigretinsciste dualfispensih gressuecandiwsus dipping

t%@tﬁe%@@%%ﬁ?ril% a'VerH?e@éaﬁ\@ BAhARAARS AR RS IR R tightly

does not come Into contact with
seals the interior of the container from the outer wall of the hollow piston. The

press fit can mechanically secure the container on the hollow piston.

It may be useful to provide a releasable, interlockingly engaging connection
between the inherently rigid flange of the container and the dispensing device,
e.g. an atomiser, instead of or in addition to the press fit (frictionally engaging
connection) between the container and the dispensing nozzle. Such a connection,
being a push-in snap-fit connection, may consist of a plurality of snap hooks which
are mounted in a connecting member in the dispensing device. When the
container is pushed into the dispensing device the snap hooks engage in a recess
in the flange, for example in an encircling groove or behind an‘edge of the
inherently rigid flange. The snap-fit lugs are preferably round or chamfered in
both directions of movement of the container so that by the application of
moderate force an empty container can be remaved and a full container can be
fitted into the dispensing device.
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10 The fiIm bag is diffusion-proof for the medicinal fluid and its

consti s and for gases. The material for the film bag and optional

tf?\ei @:OI &888?1 of the composite film are selected accordingly. PCT) P2007/058518
Diffusion-proof for the purposes of the present invention means that there

is a loss of liquid (measured with ethanol at 15 ambient temperature) from

the container by diffusion of less than 0.6 mg per day, preferably less

than 0,.4 mg per day, most preferably less than 0.2 mg per day and

eopeciaylies %h?f%ﬁ‘éﬂ?’ b ARvedh S oL e isile 9Lts Mioeanie

bag is In contac ntro uced ereln

freartadaR ke éémﬂ{ﬁfﬂ lﬁﬁﬂlﬁ‘@oﬁBMW@ﬁqU@@ﬁ&”@\f?ﬁ&?@@é@fﬁeﬁfs The
haspaxite et thio s efitnt om dyebiofuiohn Thisinto S preferabdyabsignad tm! to 4 m!

bg ek ?@é%f&?@eg?é%ﬂgﬁo%a\ 'AYS5 3mliest %%F‘Q‘gm QeePﬂﬁ'“@ﬂ?\e@é solutions

example, Is the2 barrier which prevents the diffusion of

h&‘u‘?‘d%?&fff?&e&‘o‘?%%\éﬂﬁ@ iheesRs aifiMBA Srpiselitteg i sriitsiieefipreferably
bégnit thay be ZXpédient to protect the diffusion barrier from mechanical
damage and from tearing when the film is bent by means of another

film applied to the |on rrier, so sto rev |ffus
e SV B ALBIeE A PSR B0 HIF 1 16T St Bl gt tm to 17
gas;es Tihe ledgbeafphe sordameidritindivagtbeusad oithscinbsrevdlyolgid flange
Iiwéﬂmwh@maww&aﬁeﬁd%@ermwe@ rfliffusien afeapranethe filoin 30 mm

5? I%Eny collapses even when fluid is removed from the container very
slow e liquid can also be removed from the film bag -30 WO
2008/020057 PCTIEP2007/058518 in numerous small amounts, e.g. 200

da$esispiakdiovexa fablys ghg:tirbelevgs etive coninitinsteling eoataintinvention
logated inSsBulsignia 'Mtglﬁﬁ‘%ﬁ ﬁ%‘é%ﬁ%éﬁﬁ%??ﬁ?ﬁ%ébb%ﬁméP%oﬁnBHEﬁ#ﬁ%

and cannot e dam ed during storage and when placed on't
diFERGREHRY HE tially sealed sleeve or the sleeve
constructed as a basket with a plurality of openings or the inherently rigid
bracket make it easier to store the container with the thin-walled film bag

a%@ngg it while placing it on

Al aiready mentioned, the compounds of formula 1 may be prepared in known

manner. Compounds mentioned by way of example and preferred within the

scope of the invention are listed below. Preferred medicament formulations are

thus those which contain two active substances 2 and 3 and compounds of

general formula 1 which are selected from among:

o Example 1. 6-hydroxy-8-{1-hydroxy-2-[2-(4-hydroxy-2,6- dimethy! -phenyl)-1,1-
dimethyl-ethylamino]-ethyl}-4H-benzo[1,4Joxazin-3-one-methanesulphonate

¢ Example 2: acid addition salt of 8-{2-[2-(4-fluoro-phenyl}-1,1-dimethyl-
ethylamino]-1-hydroxy-ethyi}-6-hydroxy-4H-benzoi1,4loxazin-3-one

e Example 3: 6-hydroxy-8-{1-hydroxy-2-[2-(4-methoxy-phenyl)-1,1-dimethyl-
ethylamino]-ethyl}-4H-benzol1,4]oxazin-3-one-hydrochloride

¢ Example 4: 6-hydroxy-8-{1-hydroxy-2-[2-(ethyl 4-phenoxy-acetate)-1,1-
dimethyl-ethylamino]-ethyl}-4H-benzo[1,4]oxazin-3-one-hydrochloride

¢ Example 5: 6-hydroxy-8-{1-hydroxy-2-[2-(4-phenoxy-acetic acid)-1,1-dimethyl-
ethylamino]-ethyl}-4H-benzo[1,4]Joxazin-3-one-hydrochloride
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the dispensing nozzle and when removing the empty container from the

1@ dismensingsnozzle. The dispensing nozzle is, for example, the peltawo07/058518
piston of an atomiser for medicinal fluids. An atomiser of this kind is

described in DE - 195 36 902.5 and in WO - 97/12687 (particularly in

Figures 6a and 6b therein). The hollow piston of 15 this atomiser is

constructed as a dispensing nozzle for the medicinal liquid contained in

the container according to the invention. The container is placed on the

hell(ﬂxlaistpi% \ghigH ds| prefenabn yhauR eccatangethepiisngfthengiaminsl-1-hydroxy-
the Hﬂ( ﬁ@&! W&%Q&qe Jsc}zaghm%ﬁ% %g&%&fm&agme and

thus d|p gl to the medicinal liqui e sealing point in the inherently

rigid %’cﬁﬁ Ryt 2ty By Bid AP A2 bR TR b ARy
of thethglmwrp)heﬂnyi}hﬁ-imeasd[ﬂo@hmemmwwmﬁbldnﬂ@ontamer

A A G s el
the C%Mﬁ%ﬁ%%ﬁgd‘ﬁgg?@ ?giéﬁi%’éaz%%%ﬁ%ﬁ%‘?%%é ? fstead of

of inEeniplet8the{ prisédfiethit theal)ehdadimg tyinedeyiemibetvierydiioxy-ethyl}-
cont@ﬂi{%mthﬁdﬁpﬁeﬁn@]@@{@fﬁm@@ﬁ@aaﬁ@m being a push-in

Snap=lll connecuo IST O SN (0]

e T e T e e e e minc-1-
cont%@@ﬁ%ﬁ&d@rﬁMwmébbh@m@bﬂeé @ﬁ@s@r@@ﬁﬂ%@iﬁ@@‘éﬁn |
asedEsaraplio e 84ode- mrmmmpten@t@nmr@um grapvietprbethivid rgrmo]-1 -

d

edge,phae 'Eﬁﬁfﬁféﬁﬁ G nso mOV E)Q%EL %%RQWSFSBL}LJR%Q

or chamfer d in "bo e container so t

e BRI 16 rbRereke ALLRR H‘imydbﬂta EsbEtARaT - -hydroxy-
and atftufljeGrivgihvex gati-bbefitted iAjoxttmrdBpersingddesideri@s -31 WO
200%9?&995%H@TQE@ZPLQ@@%W&rbrf%éﬁmﬁmqf-@ﬁ@@ﬂ%'ﬂ%tﬂfﬁﬁuno 1-hydroxy-
invention. i uIarX itable repla able cartrid mhalable
med%ﬁ#&%% %HS ﬁ% jl’ﬁr fratto %(?J])ﬁq{g %Elﬁ ty of the
contENamnlg b RotR-i25 e thayrpherabrablydicvethyhetoyiaminghd-hydroxy-
partiegailyarsieraliyAremeh ol 1udos An roohd-Rjded i rifbese
fﬁl'clfo X8 p%eﬁ E@SF? | AR AR Y R AR QU RS ih8)- 1-hydroxy-
ethyl}- hydroxy -4H-benzol1,4Joxazin-3-one-hydrochioride
» Example 16: acid addition salt of 4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-oxo-3,4-
dihydro-2H-benzo{1,4loxazin-8-yl)-ethylamino}-2-methyi-propyl}-phenoxy)-
butyric acid
e Example 17; 8-{2-[2-(3 4-difluoro-phenyl)-1,1-dimethyl-ethylamino}-1- hydroxy-
ethyl}-6-hydroxy-4H-benzo[1,4]Joxazin-3-one-trifluoroacetate
o Example 18: 8-{2-[2-(2-chloro-4-fluoro-phenyl)-1, 1-dimethyl-ethylamino}-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]Joxazin-3-one-triflucroacetate
¢ Example 19: acid addition salt of 8-{2-[2-(4-chloro-phenyl)-1,1-dimethyi-
ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4Joxazin-3-one
s« Example 20: acid addition salt of 8-{2-[2-(4-bromo-phenyl)-1,1-dimethyl-
ethylamino}-1-hydroxy-ethyi}-6-hydroxy-4H-benzo[1,4}Joxazin-3-one
e Example 21: acid addition salt of 8-{2-[2-(3-methyl-phenyi}-1,1-dimethyl-
ethylamino}-1-hydroxy-ethyl}-8-hydroxy-4H-benzo[1,4]oxazin-3-one;
« Example 22: acid addition salt of 8-{2-[2-(4-fluoro-3-methoxy-phenyl)-1,1-
dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4joxazin-3-one;
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from 15 pl to 20 pl. The sleeve diameter may be from 10 mm to 30 mm,
prefera 2g%)from 12 mm to 17 mm. The length of the container includin

t%%%\% %H%sf’nherently rigid flange to protruding from the sleevé &y 15807/058518

from 20 mm to 60 mm, preferably from 30 mm to 50 mm. The formulation
examples given below serve to illustrate the present invention without
restricting the object of the invention to the particular compounds 15
mentioned by way of example. EXAMPLES 20 Al already mentioned, the

ds of J Cgm d
e EARORS Ak LA e e A O b BT Eens -1,
inveﬁhmt’mé -Btte e PRyt et etedicarhgdrdsyrilfabionzalied Joxazin-3-one;
thongQwam‘ht@yﬁmm %@?Scéaecgs Q@mfbﬁ!@@d.@%@lﬂﬁw&#‘eﬁy!) 1,1-

en 1 whic ecte m
g hyéroxy&?’ yc?rox h(ylfl BO)EJYroxy ? bg I(B%Q%h 4E%erPTE’IL 4loxazin-3-one;
1rﬁ$]lié itinn-pak£5[d- iﬁdzaﬁncsigwe:’rﬁéms@r@mwbﬁai

e hﬁ&&m@ﬂeﬁ%@mﬂﬁl@%@iﬁd&% -GHicphtnEAzb{digletstin-3-one;
e -O-
Eigrﬁ&ﬂpé‘é“l’ 28 o et I‘i Aok %‘*’ﬁéfé%%xnﬁy%w P
30 oS BHRT Bl e B M AR S TSGR ESpAg-2-one:
49 6- Emmmaz{n. AyidradgifigR {athyf 8-(hiRdyehtata@)ilidro-phenyl)-1,1-
d'memWe%W %ﬁllﬁ 1lﬁﬂ£§9@?§@¥%%§wm -BEARAAIN I 7in-3-0ne;
Exa R {g)c% a %pgn of 8 [Bh&né))gfﬁjoro 4-methoxy-phenyl)-1,1-

ethyldmﬁtb]yéﬂtwlamsb@h2dpysh}@%oa@m}tﬁwé¥@rwmdrwze@ Wioxazin-3-one;
ZOOWE%Q@T&WQQEW%& ofExampte8:5-difluoro-4-methoxy-phenyl}-1,1-

eyl We&”’f'éf’%‘&ﬁ AR %?S?:ﬂ%%ﬁ%ééﬂiﬁfy“ﬂwzm -3-one,
Gy A BIEI M R AR b0l Ern - IS gEnety -phenyy-1, -
ethyldmmetbiye&thméh-hbepzqhycﬂhugaamvﬁ}@ww@mphlerb@n@{E)ﬂﬂi@lﬂn 3-one;
8,6- '@5&[ S3: @@é%%{d%%(ﬁaﬁﬁp@ 4 n&Y%‘ ket AR DY A ethyi-

|no et 4H benzo[1, 4]Joxazin-3-one-h
- eth ammo] 1- hydroxy-ethyl} -6- hydroxy—4H -benzo[1,4]Joxazin-3-one;

o Example 32: acid addition salt of 8-{2-[2-(4-chloro-3-methyl-phenyl)-1,1-
dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one;

» Example 33: acid addition salt of 8-{2-[2-(3.4,5-trifluoro-phenyl)-1,1-dimethyl-
ethylaminol-1-hydroxy-ethy!}-6-hydroxy-4H-benzo{1,4]oxazin-3-one;

» Example 34: acid addition salt of 8-{2-{2-(3,4-dichloro-phenyi}-1,1-dimethyl-
ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4joxazin-3-one.

optionally in the form of an acid addition salt with an acid HX, wherein X may have
one of the meanings given above, and optionally in the form of the tautomers,
enanfiomers, mixiures of the enantiomers, racemates, solvates or hydrates
thereof,

The following Table shows a compilation of formulation examples according to the

invention. The abbreviation EDTA denotes disodium edetate-dihydrate, BHA
denotes butylhydroxyanisol and BHT denotes butylhydroxytoluene.
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Example 9:

4-ethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}- 6-hyd
rox?% Q%r 1, 41oxazin-3-one-hyd rochloride Example 10: PCT/EF2007/058518
8-{2-[2- (4 -fluoro-3-methyl-phenyl)-1,1-dimethyl-ethylamino]-1- 10
hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one-hydrochloride
Example 11:
8-{2-[2-(4-fluoro-2-methyl-phenyl)-1,1-dimethyl-ethylamino]-1-

h)ﬁj]rox thylbbspe}/rgceraosx)( %atqgrhz?[%p‘ggﬁ%ﬂna?e%% :(?l)( q 9%@8 15 the form of the

sqzzlipza@d&oamw@%m%q,lbutrh@fﬁwh@mqunﬁmwm;@n to the mass of the
ew&&bywﬁxwﬂwth@ﬁm&mmomgmoruieué@d inxti@Ramples

f yl -1-
§ %\é%(?@;/a enzoﬁﬂkﬁ)régg}krg-@ég Qgﬁﬁ%%&@ampfg 14
@W@ﬁaﬁﬁ%‘%ﬁ’% 9, Yhi ét@mp@fﬁ%ﬁﬂﬁdisf F&rBOBRHYH he

rmmmw@enzo[l 4]oxazin-3-one-hydrochloride Example 15:
8-{2-[2-(3,5-dimethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy- 20
ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one-hydrochloride Example 16:
acid addition salt of 4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-o0xo-3,4-
dihydro-2H-benzo[1,4]oxazin-8-yl)-ethylamino]-2-methyl-propyl}-phenoxy)-
butyric acid Example 17:
8-{2-[2-(3,4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy- 25
ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one-trifluoroacetate Example 18:
8-{2-[2-(2-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1- hyd
roxy-ethyl}-6-hyd roxy-4H-benzo[1,4]oxazin-3-one-trifluoroacetate
Example 19: acid addition salt of 8-{2-[2-(4-chloro-phenyl)-1,1-dimethyl-
ethylamino]-1-hyd roxy-ethyl}-6-hyd roxy-4H-benzo[1,4]oxazin-3-one 30
Example 20: acid addition salt of 8-{2-[2-(4-bromo-phenyl)-1,1-dimethyl-
ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one
Example 21: acid addition salt of 8-{2-[2-(3-methyl-phenyl)-1,1-dimethyl
ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one;
Example 22: acid addition salt of 8-{2-[2-(4-fluoro-3-methoxy-phenyl)-1,1
35
dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-0
ne; -33 WO 2008/020057 PCT/EP2007/058518 Example 23: acid
addition salt of 8-{2-[2-(4-fluoro-2,6-dimethyl-phenyl)-1,1
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dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-0

"o SraMRIes#4: acid addition salt of PCT/EP2007/058518
8-{2-[2-(4-chloro-2-methyl-phenyl)-1,1-

dimethyl-ethylamino]-1-hydroxy-ethyl)-6-hyd
roxy-4H-benzo[1,4]oxazin-3-one; 5 Example 25: acid addition salt of
8-{2-[2-(4-chloro-3-fluoro-phenyl)-1,1-
dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-0

NR) TREAIRIRIAE: Paifaddian Fﬂfales of formulations according to the invention

”g{g[ﬁ% 4t§€%d%rﬂoﬁ{%%lgqua%2%}}é®y§ wyléxamp!e 1, the active substance 2 and
révg-aslive aubplanok dzhis-bedo rmxeitpetEmeaait addition 1€4trof of medicament
8piantishlesmaifiuoro-phenyl)-1,1 10

dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-0

: I . ecid-addit el
8-{#[2-(2,6-difluoré-4-me¥rbxy-geikl) arepyt- BHA BHT o EDTA pH
dimethykﬂl@ﬂaﬁmm@]yl(bw@xy eihyd} Ogayriexy rbpepa} 4leerin-3ngy) value

ne, Exa 29 acid a sal

8- {2 [2- ( |quoro 4- (?ﬁély -ph nyI) -1 Tg) pherol (HC1)
s - 6-hydrox H&72in-3-0

ne; 115 Exgmple.ﬁﬁj amd-;aﬂdltlonﬁ}alt of . i, 100 - - 27

8-{2-[2-(4-fluoro-3,5-dimethyl-phenyl)-1,1
dim%thyl e@mylamaﬁﬂ 1-hydBoxy-eth§1}- 6-hydroxy-4H-benzo[1,4]05(@zin-3-o 3.0

Example 31 id addition sals of
8- {20’[2 (3, dlchloreoﬁphen%é 1,1- d?rg)ethyl ethylamino]-1-hyd 3 3.5
roxy-ethy}3hydagxy-4H-pgnzo[1,Ajoxazin=3-one; .Example 32: ggid (.5 3.0
addltlon salt of 8-{2-[2-(4-chloro-3-methyl-phenyl)-1,1 20
dimethyl-efidy Iamér%g 1-hydfoxy-eth§1}-6-hydroxy- Aplobenzo[l 4]oxazin-3-0 3.0
ne; 5 Example 3353 |d addition salt,of
8- {26 [2- (3%5 trlflgoro phe%%l) 1,1-dimethyl- ethylamino]-1-hyd 0.5 3.0
roxy-ethyl}46-hyd268y-4H-benzo[184]oxazin-3-one; Example 34: acid 1 3.5
addition salt of 8-{2- hy(?; ,4-dichloro-phenyl)-1,1-dimethyl-

eth@lamm&ﬁ)q hy eth@lﬁ 6-hy&roxy-4H-benzo[1, 4]ox?39ﬂ1 3-one. 25 - 2.7
optignally igsthe oy of anacid adglifion sgigvith an acid HX, wherein X" _ 3.5
may have one of the meanings given above, and optionally in the form of '
thelutomers, erditiomets, mixt@@s of the enantiomers,-racenées, - 2.7
sol tes l%i/ ther of. 30 The following Table shows a compilation
of f mula{% a&%ﬁ&lesa gordlnggl% the ifivention; The Hbreviation ) 3.0
EDJA dengfes disgstium egetate-dipydrate, BHA denotes, . 1 35
butylhydroxyanlsol and BHT denotes butylhydroxytoluene
13 45 2000 23 90 - 50 - 3.0
14 45 2000 23 90 100 - - - - 3.0
15 45 2000 23 90 - 100 - - - 3.0
16 45 2000 23 90 - - 100 - - 3.0
17 45 2000 23 90 - - 100 - 1 3.5
18 100 2000 11 95 - 100 - 50 - 3.5
19 45 4000 23 95 100 - - - - 3.0
20 9 2500 45 95 - 100 - - - 3.0
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-34 WO 2008/020057 PCT/EP2007/058518 The active substances 1, 2

and 2dbspemfied are optionally used in the form of the salts and/ptT/EP2007/058518
hydrates thereof, but here they are given in relation to the mass of the

free base of | and the free cation of 3.1. Compound 1 is used in the

Examples that follow in the form of the hydrochloride,

hydrotetrafluoroacetate or 5 hydromethanesulphonate, while compound 3

is used as a monohydrate of the bromide. -35 WO 2008/020057

FE)TTES 2007035 28103 Tvesfeltawiptep§ ab toshovesiexaanaiesdiig to the invention
TQAMAYARCBSARRAHING U NERIHAN o P ERS s RNB ARk 0L %?ﬁ)stance 2 and

compound of Example_1, the active substance 2 and the active stance
331%%?&%%5%%@%&%@ af Qﬁﬁ?@ RP8E ARdiEatoen YPdphrifprdicament
corgprrabghicon®in:EtOH propyl- BHA BHT a- EDTA pH (base) (mg)

(cation) / H20O gallate (mg) (mg) toco- (mg) value (mg) (mg) (% (mg)

phegol (HC]) m/m). (mg) 1 9,400 - 100 -~ 2 02370~===

50 73,0 3i15 50045 70 3:1'- 3 5O RisRyl 8Hh. BEY oo e oERTA pH
400 23 tbasr)o (myB.(catimpooPs@allate) $rag) 7(n@250adB0 -(mg) value
-13.5 8(ikl) 1200 45 8@mg)l00 {%2.7 &A§)L200 23 80 100 piyerdid 10  (HCH)
100 10001190---50-2.7 11&9’8&200 2390--100--3.0 n%g% 2500

A-OO0 e TN i o VW, N miilaYaVaVa¥la) =0 2N
459U - =109 1O #4#0 Z2UUU0Z0 99U - =="JU 9.U

1 9 400 11 70 - 100 - - 27
2 9 250 23 70 . - - 50 - 30
3 45 500 45 70 - - - - 3 35
4 100 400 23 70 - - - 50 05 3.0
5 45 400 23 70 - 100 - - - 30
6 45 800 23 . 80 - - - - 05 3.0
7 4 250 11 80 - - - - 1 35
8 100 1200 45 80 - - 100 - - 27
9 45 1200 23 80 100 - - - - 35
10 100 1000 11 90 - - - 50 - 27
11 100 1200 23 90 - - 100 - - 30
129 2500 45 90 - - - - 1 35
13 45 2000 23 90 - - - 50 - 30
14 45 2000 23 90 100 - - - - 30
15 45 2000 23 90 - 100 - - - 3.0
16 45 2000 23 90 - - - 100 - - 30
17 45 2000 23 90 - - 100 - 1 35
18 100 2000 11 95 - 100 - 50 - 35
19 45 4000 23 95 100 - - - - 30
20 9 2500 45 95 - 100 - - - 30
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14 45 2000 2390 100 - - - - 3.0 1545200023 90-100---3.0 16 45

20002390 --100--3.0 1745 20002390--100-1 3.5 18 100 2000
1185908359986 - 3.5 19 45 4000 23 95 100 - - - - 3.0 20 9 2500 ABTGE 20071058518
100 - - - 3.0 -36 WO 2008/020057 PCT/EP2007/058518 B) The following

Table shows examples of formulations according to the invention of the
R-enantiomer of the compound of Example 3, the active substance 2 and

the active substance 3.1 in the form of the base and cation. 100 ml of

medicament preparation contain: 5 # 1' 2 3.1' EtOH propyl- BHA BHT a-

EDTA pH (base) (mg) (cation) | H20 gallate (mg) (mg) toco- (mg) value

()T tred tesing Tphéie chevd examiengf foeradiatinzGecardihg 1@ ihednvention

9232 - &angcfgg‘r?pﬂ% 4oPB8 R & gﬁ%né%%5 ﬂgéoébﬂOQ gdbéthnce 2 and
adadstvegbeenee Ao By o datup Basoa™ Gayop AU 3L edicament

gbreperation QQS“@U‘ lOO 1000 1190---50-2.7 11 100 1200 23 90 - -
100--3.0 12925004590----13.5 134520002390---50-3.0 14

4540002390100 ---39:  E(OH propyl- BHA BHT o EDTA pH
(base) (mg) (cation) /H,O gallate (mg) (mg) toco- (mg) value

(mg) (mg) (% (mg) pherol (HCH)
m/m) {mg)

1 9 400 11 70 - - 100 - - 27
2 9 250 23 70 - - - 50 - 30
3 45 500 45 70 - - i 3 35
4 100 400 23 70 - . - 50 05 30
5 45 400 23 70 - 100 - ' .30
6 45 800 23 80 - - - 05 30
7 4 250 11 80 - - - 1 35
8 100 1200 45 80 - . 100 - - 27
9 45 1200 23 80 100 - - : - 35
10 100 1000 11 90 - .- 80 - 27
11 100 1200 23 90 - - 100 - - 3.0
12 9 250 45 Q0 - S i 1 35
13 45 2000 23 90 - - - 5 - 30
14 45 2000 23 90 100 - - - - 3.0
15 45 2000 23 90 - 100 - ; - 30
16 45 2000 23 90 - - 100 - - 3.0
17 45 2000 23 90 - - 100 - 1 35
18 100 2000 11 95 - 100 - 50 - 35
19 45 4000 23 95 100 - - i - 3.0
20 9 2500 45 95 - 100 - - - 30
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1545 20002390 -100---3.0 16 45200023 90--100--3.0 1745
--100-13.5 18 10020001195-100-50-3.5 19 485{2[8%%

2B 1 50 2500 45 65 - 100 - - - 3.0 .37 WO 2008 071058518

PCT/EP2007/058518 C) The following Table shows examples of

formulations according to the invention of the R-enantiomer of the

compound of Example 7, the active substance 2 and the active substance
3.1 in the form of the base and cation. 100 ml of medicament 5

P HNSINERaRd s BIGHAEPY B BETE ERT8iRY o the invention
e T SR e

7he acte-RibsBAEEDA 45 tHe form &f e HakaeAd0:280M) 106 h Hfnedicament

3%@&;@%}%@1—: 100---3.0 6458002380 ----0.53.0 745250
1180----13.5 8100 1200 45 80 - - 100 - - 2.7 9 45 1200 23 80 100 - -

12 $ 250045 90 - 2- - 1 BH'13 FQHOPEY0- BHA - BATLA 45.2008DTA  pH
23 90 1QBase)- Bllg) S éatkdiPP PAAY -oHibate - @Y L6 AT 04 E3-90mig) value

100--3P

{mg) (mg} (% (mg) pherol (HCH)
m/m) (mg)
1 9 400 11 70 - - 100 - - 2.7
2 9 250 23 70 - - - 50 - 3.0
3 45 500 45 70 - - - - 3 3.5
4 100 400 23 70 - - - 50 0.5 3.0
5 45 400 23 70 - 100 - - - 3.0
6 45 800 23 80 - - - - 0.5 3.0
7 45 250 11 80 - - - - 1 3.5
8 100 1200 45 80 - - 100 - - 2.7
9 45 1200 23 80 100 - - - - 3.5
10 100 1000 11 90 - - - 50 - 2.7
" 100 1200 23 g0 - - 100 - - 3.0
12 9 2500 45 80 - - - - 1 3.5
13 45 2000 23 90 - - - 50 - 3.0
14 45 2000 23 80 100 - - - - 3.0
15 45 2000 23 90 - 100 - - - 3.0
16 45 2000 23 80 - - 100 - - 3.0
17 45 2000 23 90 - - 100 - 1 3.5
18 100 2000 11 95 - 100 - 50 - 3.5
19 45 4000 23 95 100 - - - - 3.0
20 9 2500 45 95 - 100 - - - 3.0
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17 452000 2390--100-13.5 181002000 1195-100-50-3.5 1945
----3.0 20925004595-100---3.0 -38WQ
égg%@é%g}%)CTlEPZOO?/OSSSlS D) The following Table shows" /= 20071058518

examples of formulations according to the invention of the R-enantiomer

of the compound of Example 9, the active substance 2 and the active

substance 3.1 in the form of the base and cation. 100 ml of medicament
preparation contain: 5# 1' 2 3.1' EtOH propyl- BHA BHT a- EDTA pH

(base) (mg) (cation) | H20 gallate (mg) (mg) toco- (mg) value (mg) (mg)

(% (]r_ng) herol (HCI) m/m) (mg) 1 940011 70--100--2.7 29250 23 ,
- Thegllonincs Taplsohawecxamp g st foropiesona aesordingie g fvention
Sof 5h4(R-28artiorhed of-th8.00 6\ dsUBRI002 E 8ample- 105t BDadtidb 86Bstance 2 and

8¢ active 38N L0 EVrmlAhe BdsPdh L20823188 Hbt redicament

3.5 10100 1000 11 90'- - - 50~ 2.7 11100 1200 23 90--100--3.0 12
PR AECHFONEIN 35 13 45 2000 23 90 - - - 50 - 3.0 14 45 2000 23
90 100 - - -- 3.0 15 45 2000 23 90 - 100 - - - 3.0 16 45 2000 23 90 - -

10G- - 3.0417 45 2000 23 90 - -A@¥H bropyl- BHA BHT o~ EDTA pH
(base) (mg) (cation) /H,O gallate {mg) (mg) toco- (mg) value

(mg) (mg) (% (mg) pherol (HC1)
m/m) (mg)
1 9 400 11 70 - - 100 - - 27
2 9 250 23 70 - - - 50 - 3.0
3 45 500 45 70 - - - - 3 35
4 100 400 23 70 - - - 50 05 3.0
5 45 400 23 70 - 100 - - - 30
6 45 800 23 80 - - - - 05 3.0
7 45 250 14 80 - - - - 1 35
8 100 1200 45 80 - - 100 - . 27
9 45 1200 23 80 100 - - - 35
10 100 1000 11 90 - - - 50 - 27
11 100 1200 23 90 - - 100 - - 30
12 9 2500 45 90 - - - - 1 35
13 45 2000 23 90 - - - 50 - 30
14 45 2000 23 90 100 - - - - 30
15 45 2000 23 90 - 100 - - - - 3.0
16 45 2000 23 90 - - 100 - - 3.0
17 45 2000 23. 90 - - 100 - 1 35
18 100 2000 11 95 - 100 - 50 - 35
19 45 4000 23 95 100 - - - - 30
20 9 2500 45 95 - 100 - . - 3.0
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18 100 2000 11 95 -100-50-3.5 194540002395100----3.0 209
ﬁ%) Agiﬁ - 3.0 -39 WO 2008/020057 PCT/EP2007/058518!EPE 07/058518

T t2 owmg able shows examples of formulations according to th

invention of the R-enantiomer of the compound of Example 14, the active

substance 2 and the active substance 3.1 in the form of the base and

cation. 100 ml of medicament a preparation contain: 1 2 3.1 EtOH

propyl- BHA BHT a- EDTA pH (base) (mg) (cation) / H2(r) gallate (mg)

(mg) toco- (mg) value (mg) (mg) (% (mg) pherol (HCI) m/m) (mg) 1 9 400

1170--100--2.7 292502370---50-3.0 3455004570----33.5

4Flob %06 eyving.- Tabip $gwsoexamplrnd Somuliigns agooréing tedbeinvention

80fthe RIch@liom4d @504 t@DpoundloB Bx 8ripR 1200¥5a80ve silitance 2 and

s IO i o e

0BrePaEHOEPMAI%S 2000 23 90 100 - - - - 3.0 15 45 2000 23 90 - 100 -
~-3.0 1645200023 90--100--3.0 17 45200023 90--100-13.5

18 00 20G0 11 9%- 100330 - 3 YR 2BHA 1T - -3 EDTA pH
(base) {mg) (cation) /H,O galiate (mg) (mg) toco- (mg) value

(mg) (mg) (% (mg) pherol (HCI)
m/m) (mg)

1 9 400 11 70 - - 100 - - 27
2 9 250 23 70 - . - 50 - 3.0
3 45 500 45 70 - - - . 3 35
4 100 400 23 70 - - - 50 05 3.0
5 45 400 23 70 - 100 - - - 3.0
6 45 800 23 80 - - - - 05 3.0
7 45 250 11 80 - - - - 1 3.5
8 100 1200 45 80 - - 100 - - 27
9 45 1200 23 80 100 - - - - 35
10 100 1000 11 90 - - - 50 - 27
11 100 1200 23 90 - - 100 - - 3.0
12 9 2500 45 90 - - - . 1 35
13 45 2000 23 90 - . - 50 - 3.0
14 45 2000 23 90 100 - - . - 3.0
15 45 2000 23 90 - 100 - - - 3.0
16 45 2000 23 90 - - 100 - - 3.0
17 45 2000 23 90 - - 100 - 1 35
18 100 2000 11 95 - 100 - 50 - 35
19 45 4000 23 95 100 - - - - 3.0
20 9 2500 45 95 - 100 - - - 30
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209 2500 4595 - 100 - - - 3.0 -40 WO 2008/020057

RED Hb208$68518 F) The following Table shows examples of pct/Ep2007/058518
formulations according to the invention of the R-enantiomer of the

compound of Example 17, the active substance 2 and the active

substance 3.1 in the form of the base and cation. 100 ml of medicament e
preparation contain: # 1' 2 3.1' EtOH propyl- BHA BHT a- EDTA pH

(base) (mg) (cation) / H20 gallate (mg) (mg) toco- (mg) value (mg) (mg)

()M pRRIAE CablBand e BxhHPes 34 f6emuldfdhs-a2dodP@EP1B3 invention

7% e R et e boponnd of ARl I dolie sktRge 2 and
1hg@etiv e-slug%a%CfoMﬁbth@s‘camaffb@ bagezangdeationo 1 gol phonedicament

- pr@paddiddediiaihll 90 - - - 50 - 2.7 11 100 1200 23 90 - - 100 - - 3.0
12925004590----135 134520002390---50 3.0 14452000

100#- ; 3 o 117 45 é’ooo 2§éo - ’:’EFSBH 193@31'8 1%!)‘%00%‘11’ 95 m100 fébTA pH
- 3.5 19(bask)0ragPg daidon) - F B0 20013500 ébg5 () - te8B -4ing) value

(mg) (mg) (% (mg) pherol (HCH)
m/m) (mg)

1 9 400 11 70 - - 100 - - 27
2 9 250 23 70 - - - B0 - 40
3 45 500 45 70 - - - - 1 35
4 100 400 23 70 - - - 50 05 30
5 45 400 23 70 - 100 - - - 30
6 45 800 23 &0 - - - - 05 40
7 45 250 11 80 - - - - 05 35
8 100 1200 45 80 - - 50 - - 30
9 45 1200 23 80 100 - - - - 35
10 100 1000 11 90 - - - 50 - 27
11100 1200 23 90 - - 100 - - 30
12 9 2500 45 90 - - - - 05 35
13 45 2000 23 90 - - - 50 - 30
14 45 3500 23 90 100 - - - - 30
15 45 2000 23 90 - 100 - - - 30
16 45 3600 23 90 - - 100 - - 30
17 45 3500 23 90 - - 50 - 05 35
18 100 2000 11 95 - 100 - 50 - 35
19 45 4000 23 95 100 - - - - 3.0
20 9 2500 45 95 - 100 - - - 30

49



WO 2008/020057 PCT/EP2007/058518 G) The following Table shows

e?\?énefles of formulations according to the invention of the R-enantiomer

0 %%Wﬁggﬁ{d of Example 1, the active substance 2 and the adtfyBEP2007/058518
substance 3.1 in the form of the base and cation. 100 ml of medicament
preparation contain: 5# 1' 2 3.1' EtOH propyl- BHA BHT a- EDTA pH

(base) (mg) (cation) / H20 gallate (mg) (mg) toco- (mg) value (mg) (mg)

(% (mg) pherol (HCI) m/m) (mg) 19400 1170--100--2.7 29 25023
70---50-4.0 3455004570----13.5 41004002370---500.5

3.0 5454002370-100---3.0 6458002380----0.54.0 745250

1iisdhe follgwirpsT @bikpehoysp ersigplessy forgplaliansizomurgnta doe invention

. of B& H—@f@ﬁﬁ@ﬁﬂﬂ &the comgeur%%fﬁxh@%ﬂ@@%ga aegve Js%staa%é 2 and
LFE SO U0 ST BRI e il 9 g Pcamen
186°P2EHOR £a8I815H0 23 90 - - 50 - 0.5 3.5 18 100 2000 11 95 - 100 - 50

- 3.5 19 45 4000 23 95 100 - - - - 3.0 20 9 2500 45 95 - 100 - - - 3.0 -42

WO2008/020057 BCT/ERA07 /@M 8oropyl- BHA BHT - EDTA pH
(base} (mg) (cation) [H,O gallate (mg) (mg) toco- {mg) value

(mg) (mg) (% (mg) pherol (HCH)
m/m) (mg)
1 9 400 11 70 - - 100 - - 27
2 9 250 23 70 - - - 50 - 40
3 45 500 45 70 - - - . 1 35
4 100 400 23 70 - - - 50 05 3.0
5 45 400 23 70 - 100 - - - 30
6 45 800 23 80 - - - - 05 40
7 45 250 11 80 - - - - 05 35
8 100 1200 45 80 - - 50 - - 30
9 45 1200 23 80 100 - - - - 35
10 100 1000 11 90 - - - 50 - 27
11 100 1200 23 90 - - 100 - - 3.0
12 9 2500 45 90 - - - - 05 35
13 45 2000 23 90 - - - 50 - 30
14 45 3500 23 90 100 - - - - 3.0
15 45 2000 23 90 - 100 - - - 30
16 45 3600 23 90 - - 100 - - 3.0
17 45 3500 23 90 - - 50 - 05 35
18 100 2000 11 95 - 100 - 50 - 35
19 45 4000 23 95 100 - - - - 30
20 9 2500 45 95 - 100 - - - 30
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H) The following Table shows examples of formulations according to the
invermor/oebdbe R-enantiomer of the compound of Example 3, theeattrre007/058518
substance 2 and the active substance 3.1 in the form of the base and

cation. 100 ml of medicament 5 preparation contain: # 1' 2 3.1' EtOH

propyl- BHA BHT a- EDTA pH (base) (mg) (cation) / H20 gallate (mg)

(mg) toco- (mg) value (mg) (mg) (% (mg) pherol (HCI) m/m) (mg) 1 9 400
1170--100--2.7 292502370---50-4.0 3455004570----135
41004002370---500.53.0 5454002370-100---3.0 64580023

89 The Qi ?’é‘iﬁe@ﬂo@s@( ?e%%ﬁfgfrﬁtﬁggo%%%éérgplg ’[c?‘gxe invention

% 6‘581200 3801? Gt?

190126y v@sHemepel the W@E%Eg Exappie 7, ig §‘?§'VJ%’SE§92‘6669 2 and
2he@ctivesgubstondd 34 3501800 df0be bass and BatHA000P306f medicament
19R:paradich 16r48i3600 23 90 - - 100 - - 3.0 17 45 3500 23 90 - - 50 - 0.5

3.5 18 100 2000 11 95 - 100 - 50 - 3.5 19 45 4000 23 95 100 - - - - 3.0

PCH#/EP2087/058%18 1) Bt foll G ToewhoBkaxabEs ofa- EDTA pH

formulatjgagarc g (@ali6riNVERLON @4NareR-ana)tiqmey)of theo- .
compout(rﬁn J)I}E:ngr%?e (;g()‘:;rpe apctlv(%}%subg?ancsa 2 g’ri%) o- (mg) vaiue

pherol {(HCI)
m/m) (mg)
1 9 400 11 70 - - 100 - - 2.7
2 9 250 23 70 - - - 50 - 4.0
3 45 500 45 70 - - - - 1 3.5
4 100 400 23 70 - - - 50 05 3.0
5 45 400 23 70 - 100 - - - 3.0
6 45 800 23 80 - - - - 05 4.0
7 45 250 11 80 - - - - 05 3.5
8 100 1200 45 80 - - 50 - - 3.0
9 45 1200 23 80 100 - - - - 3.5
10 100 1000 11 90 - - - - 50 - 2.7
11 100 1200 23 90 - - 100 - - 3.0
12 9 2500 45 90 - - - - 05 35
13 45 2000 23 90 - - - 50 - 3.0
14 45 3500 23 90 100 - - - - 3.0
15 45 2000 23 90 - 100 - - - 3.0
16 45 3600 23 90 - - 100 - - 3.0
17 45 3500 23 90 - - 50 - 05 35
18 100 2000 1 95 - 100 - 50 - 3.5
19 45 4000 23 95 100 - - - - 3.0
20 g 2500 45 95 - 100 - - - 3.0
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the active substance 3.1 in the form of the base and cation. 100 ml of
medicament 5 preparation contain: # 1' 2 3.1' EtOH propyl- BHA BH
EB?A?(O&@( 688 ) (mg) (cation) / H2(r) gallate (mg) (mg) toco- (mg?%[l%%zogw 058518
(mg) (mg) (% (mg) pherol (HCI) m/m) (mg) 194001170--100--2.7 2 -
92502370---50-4.0 3455004570----13.5 41004002370---
500.53.0 5454002370-100---3.0 6458002380----0.54.07
452501180----0.53.5 810012004580--50--3.0 9451200 23
0001190---50-2.7 11100 1200,2390 - - . :
105 TheyBlquge, BBi5SBRS Sxainglas o) RS A55o NGy o g invention
18f46855em=miomenct the gupsums 206G asple 91 ¢ve-actiz@subsiance 2 and
3@%) 2398 subinceB0t Bt1E RRRDZIRO5ase0amE.- 2atidn 1#0b0RI2800edicament

19 45 4000 23 95 100 - - - - 3.0 20 9 2500 45 95 -
1 6% - - rlc)g % %%r\ﬁ@ '2008/020057 PCT/EP2007/058518 J) The following
Table shows examples of formulations according to the invention_ofthe
R- e#antlon'ler of thg commind ot EMpiePytheBi¢ave BHTStangs 2 aﬁd)'r/;\ pH

medcar ?aﬁ‘ﬂﬁf Jo aﬁjomzef 5558 WMGPIRGIOSE (mg) value

med|ca mg) (% (mg) pherol (HCH)
m/m) (mg)

1 9 400 11 70 - - 100 - - 27
2 9 250 23 70 - - - 50 - 4.0
3 45 500 45 70 - - - - 1 3.5
4 100 400 23 70 - - - 50 0.5 3.0
5 45 400 23 70 - 100 - - - 3.0
6 45 800 23 80 - - - - 05 40
7 45 250 11 80 - - - - 05 35
8 100 1200 45 80 - - 50 i - 3.0
9 45 1200 23 80 100 - - - - 3.5
10 100 1000 11 90 - - - 50 - 2.7
11 100 1200 23 90 - - 100 - - 3.0
12 g 2500 45 90 - - - - 0.5 35
13 45 2000 23 90 - - - 50 - 3.0
14 45 3500 23 90 100 - - - - 3.0
15 45 2000 23 920 - 100 - - - 3.0
16 45 3600 23 90 - - 100 - - 3.0
17 45 3500 23 90 - - 50 - 0.5 35
18 100 2000 11 95 - 100 - 50 - 3.5
19 45 4000 23 95 100 - - - - 3.0
20 9 2500 45 95 - 100 - - - 3.0
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5

5#1'2 3.1 EtOH propyl- BHA BHT a- EDTA pH (base) (mg) (cation) /
Maorgedlatedsmng) (mg) toco- (mg) value (mg) (mg) (% (mg) pherei(HEH}007/058518
m/m) (mg) 1940011 70--100--2.7 292502370---50-4.0 345
5004570----13.5 41004002370---500.53.0 5454002370 -
100---3.0 6458002380----0.54.0 7452501180----0.535 8

100 12004580 --50--3.0 9451200 2380 100 - ---3.5 10 100 1000
1190---50-2.7 1110012002390--100--3.0 12925004590 - - -

0.9 13e5018wib @ @b 23:806ws ebdm@dd dAfemATANGS 2@dDding to @ invention

] ﬂ%%@%gﬁtzggne;%@th c%ﬁp@:@rﬂ?oé%@ag@ﬁp?@ 14, ]tHQ act‘?{/Q chJBs“tgnce 2 and

ég%%%ﬁ S“bS*éfE?% $ @5% ﬁ%g*' GeC! i%bas%aé‘d &@W&a é@%@%@éﬁ&eﬂicamem
RCIVERI00WOB8ENS K) The following Table shows examples of
formulations according to the invention of the R-enantiomer of the

coppound, pf Example 1Z, sSubstance d ctive
su?stancgiSlmt for {fthe%&aé% éﬁ@?ﬁfbnéﬂ% nﬁ%f medféameﬁPTA PH
prepara&hﬁﬁ@én(al’m)S (cation) /H,O gallate (mg} {(mg) toco- (mg)} value

(mg) (mg) (% (mg) pherol (HCI)
m/m) {mg)
1 9 400 11 70 - - 100 - .27
2 9 250 23 70 - - - 50 - 40
3 45 500 45 70 - . ; 1 35
4 100 400 23 70 - - - 50 05 30
5 45 400 23 70 - 100 - i - 30
6 45 800 23 80 - .. - 05 40
7 45 250 11 80 - - - 05 35
8 100 1200 45 80 - - 50 - - 30
9 45 1200 23 80 100 - - - - 35
10 100 1000 11 90 - . - 50 - 27
11 100 1200 23 90 . - 100 - - 30
12 9 2500 45 90 - - - 05 35
13 45 2000 23 90 - - - 5 - 30
14 45 350 23 90 100 - - - .30
15 45 2000 23 90 - 100 - i - 30
16 45 3600 23 90 - - 100 - - 30
17 45 3500 23 90 . - 50 - 05 35
18 100 2000 11 95 - 100 - 5 - 35
19 45 4000 23 95 100 - - - - 30
200 9 2500 45 95 - 100 - . .30
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# 1'2 3.1' EtOH propyl- BHA BHT a- EDTA pH (base) (mg) (cation) | H20

) toco- (mg) value (mg) (mg) (% (mg) pherol (H%)%gyg
(mg) 1@2%})6%}970 --100--2.7 292502370---50-4.0 34 07/058518
70----13.5 41004002370---500.53.0 5454002370-100---
3.0 6458002380----054.0 7452501180----0.53.5 8100
12004580--50--3.0 945120023 80100----3.5 101001000 11
90---50-2.7 11100 12002390--100--3.0 12925004590 - - - -

0 % P ﬂo?l’lék{?a@%gfé Wows éQarﬁE(Peé'éﬁg%ngat?o?ng%éggrdm%'tétﬂe |n.ventton

1545 2000 23
3o Ranantgmey kthe %T@@%@fﬁxﬁé@ﬁé" 408 achve subsings 2 and
2themaid@E -substauice 3 d abite45ra56f106 basa Md4aind. 2008#H2006&dicament

PSrd faPAfip/é8a8ak8 L) The following Table shows examples of
formulations according to the invention of the R-enantiomer of the

compeound-of-Example-1#-the-active substance 2-and-theactive————————
subtanceB.1 in tRke form3et ‘the B#9# aptogyien BitA mBéi ThedicameDTA  pH

preparafipaseNtag P {chtfor)l QY RiaPxeBNGH (RgFPIdeBH (mg) vaiue

(mg) (mg} (% (mg) pherol (HCH)
m/m) {mg)

1 9 400 11 70 - - 100 - - 27
2 9 250 23 70 - - - 50 - 40
3 45 500 45 70 - - - - 1 35
4 100 400 23 70 . - . 50 05 3.0
5 45 400 23 70 - 100 - - - 3.0
6 45 800 23 80 - - - - 05 4.0
7 45 250 11 80 - - - - 05 35
8§ 100 1200 45 80 - - 50 - - 30
9 45 1200 23 80 100 - - - - 35
10 100 1000 11 90 . - - 50 - 27
11 100 1200 23 90 - - 100 - - 3.0
12 9 2500 45 90 - - - - 05 35
13 45 2000 23 90 - - - 50 - 30
14 45 3500 23 90 100 - - - - 3.0
15 45 2000 23 90 . 100 - - - 30
16 45 3600 23 90 - - 100 - - 3.0
17 45 3500 23 90 - - 50 . 05 35
18 100 2000 11 95 - 100 - 50 - 35
19 45 4000 23 95 100 - - - - 3.0
20 9 2500 45 95 - 100 - - - 30
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(base) (mg) (cation) / H20 gallate (mg) (mg) toco- (mg) value (mg) (mg)
(Ydmeaahenet (HCI) m/m) (mg) 194001170--100--2.7 2 %&%007/058518
70---50-4.0 3455004570----13.5 41004002370---50

3.0 5454002370-100---3.0 6458002380----0.54.0 745250
1180----0.53.5 8100 12004580--50--3.0 945 1200 23 80 100 -
---3.51010010001190---50-2.7 11100120023 90--100--3.0
12925004590----0.53.5 134520002390---50-3.0 14 45 3500
2390100----3.0 154520002390-100---3.0 1645 3600 23 90 - -

100 -- 3.0, 17 45 2 -50 - 053 181 02000 11 95-100-50
TLTHE st TRl Thovs eXaraPies §TgUB RS AfeTaing 40 Tap nvention
vebithe GerruBTrRC TftiF200m0s86d B f rﬁixamrenbwmtabesmmce 2 and
eXHMRIESOs (DEHHBEONS A¢EREGIQ s HRIaRIAhS R -_ITPAHIYNSIedicament

of the £om ou&q o!f Example 1, the active substance 2 and the active
Sl%s?ance TINE form of the base and cation. 100 ml of medicament 5

preparation contain: # 1' 2 3.1' EtOH propyl- BHA BHT a- EDTA pH
(bage) (mg)*(cation) / H2@ gallate(D1g) prepyecoBang) e (Mm@ (MEDTA  pH
(% (mg)(%ggral (W& (cation) /H,O gallate (mg) (mg) toco- (mg) value

{mg) (mg) (% (mg) pherol (HCI)
m/m) {(mg)
1 7 735 7 70 - - 100 - - 2.7
2 15 368 30 70 - - - 50 0.5 4.0
3 30 735 15 70 - - - - 1 3.5
4 120 368 7 70 - - 50 - - 3.0
5 60 735 30 70 - 100 - - - 3.0
6 7 735 15 80 - - - - 0.5 4.0
7 15 1471 7 80 ~ - - - 0.5 3.5
8 30 735 30 80 - - 50 - - 3.0
9 120 1471 15 80 100 - - - - 3.5
10 60 2942 7 80 - - - 50 - 2.7
11 7 2942 30 90 - - 100 - - 3.0
12 15l 1471 15 90 - - - - 05 3.5
13 30 735 7 90 - - - 50 - 3.0
14 120 2942 30 90 100 - - - - 3.0
15 60 1471 15 90 - 100 - - - 3.0
16 7 4000 7 30 - - 100 - - 3.0
17 15 2042 30 90 - - 50 - 0.5 3.5
18 30 1471 16 95 - 100 - 50 - 3.5
19 120 4000 15 05 100 - - - - 3.0
20 60 2942 7 95 - 100 - - - 3.0
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m/m) (mg) 17 7357 70 - - 100 - - 2.7 2 15368 30 70 - - - 50 0.5 4.0 3 30
.-135 41203687 70--50--3.0 560 735 30 7Q -.10Q.-

%@%%@%’2933715 80----054.0 7151471780----053.5 g’@é’%@wmam

3080--50--3.0 91201471 1580 100 - - - - 3.5 10 60 2942 7 90 - - -

50-2.7 117 294230 90 - - 100 - - 3.0 12 15 1471 1590 - - - - 0.5 3.5

13307357 90 - - - 50 - 3.0 14 120 2942 30 90 100 - - - - 3.0 15 60 1471

1590-100---3.0 16 740007 90 - - 100 - - 3.0 17 15 2942 30 90 - - 50

-0.53.5 1830 1471 15 95 - 100 - 50 - 3.5 19 120 4000 15 95 100 - - - -

3.0 20 60 2942 7 95 - 100 - - - 3.0 -48 WO 2008/020057

POTTEe solpming d ab IR FHRusSIaMmRET Shfosmuiriens apresding to the invention

farhtida Reasaadizordingftththednyemdioh oOE&an%mmmmmétbebstance 2 and

CRBRAYNA Ol FXampies3y ﬁﬂqﬁ&ﬁ’gﬁﬁ?ﬁ%@% e% e BEACWESHI SRR I icament

3.1 in the form of the base and cation. 100 m of medicament 5
oFERRALANANEARIAN 4 1' 2 3.1 EtOH propyl- BHA BHT a- EDTA pH (base)
(mg) (cation) / H20 gallate (mg) (mg) Loco- (mg) value (mg) (mg) (%

~ (mgy pherof-(HCI) an/m) () 1 E(Sn/piRpyOBHA BHT - EDTA pH
(base) (mg) {cation) /H,O gallate (mg) (mg) toco- (mg} value

{mg) (mg) (% (mg) pherol (HCI)
m/m) (mg)
1 7 7387 70 - - 100 - - 27
2 15 368 30 70 - - - 50 05 4.0
3 30 73 15 70 - - - - 1 35
4 120 368 7 70 - - 50 - - 30
5 60 735 30 70 - 100 - - - 30
6 7 73 15 80 - - - - 05 40
7 15 14711 7 80 - - - - 05 35
8 30 735 30 80 - - 50 - - 3.0
9 120 1471 15 80 100 - - - - 35
10 60 2942 7 90 - - - 50 - 27
11 7 2942 30 90 - - 100 - - 30
12 15 1471 15 90 - - - - 05 35
13 30 73 7 90 - - - 50 - 30
14 120 2042 30 90 100 - - - - 3.0
15 60 1471 15 90 - 100 - - - 30
16 7 4000 7 - 90 - - 100 - - 30
17 15 2942 30 90 - - 50 - 05 35
18 30 1471 15 95 - 100 - 50 - 35
19 120 4000 15 95 100 - - - - 3.0
20 60 2042 7 95 - 100 - - - 30
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21536830 70---500.54.0 3307351570----13.5 41203687 70

- 50~ - 07353070-100---3.0 677351580 - -- - 0.5.4
1@1‘9@0%%%? --0535 8307353080 --50--3.0 9120 14%134??5%(907’058518
100 ----3.5 106029427 90 - - - 50 - 2.7 11 7 2942 30 90 - - 100 - - 3.0
121514711590 ---- 0.53.5 13307357 90 - - - 50 - 3.0 14 120 2942
3090 100 - - - - 3.0 15 60 1471 1590 - 100 - - - 3.0 16 7 4000 7 90 - -

100 -- 3.0 17 1529423090 - - 50 - 0.5 3.5 18 30 1471 15 95 - 100 - 50

-3.5 19 120 4000 15 95 100 - - - - 3.0 20 60 2942 7 95 - 100 - - - 3.0 -49

WO 2008/020057 PCT/EP2007/058518 0) The following Table shows .
eldn preddipingulaiia shewsrgirmme!ardhirmrektionthaorostingioniae invention

obfrtba etrpaniid wicE xéthel edieuactive Buirsiplace, 2hanakctibe sgbiveance 2 and

e R L e e
(

p(%'éﬁ 5?{) ??—ﬁ@'ﬁallate (mg) (mg) toco- (mg) value (mg) (mg) (% (mg)
pherol (HCI) m/m)(mg)17735770--100--2.7 2153683070-- -
S0@54.083073 1579 1+ - - EtdN propyl- BHA BHT o EDTA pH

(base} (mg) (cation) /H.O gallate (mg) {(mg) toco- {(mg) value

(mg) (mg} (% (mg) pherol (HCI)
m/m) (mg)
1 7 735 7 70 - - 100 - - 27
2 15 368 30 70 - - . 50 05 4.0
3 30 73 15 70 - - - . 1 35
4 120 368 7 70 - - 50 - - 30
5 60 735 30 70 - 100 - - - 30
6 7 735 15 80 - - - - 05 40
7 15 1471 7 80 - - - - 05 35
8 30 735 30 80 - - 50 - - 3.0
9 120 1471 15 80 100 - - - - 35
10 60 2042 7 90 - - - 50 - 27
11 7 2942 30 90 - - 100 - - 3.0
12 15 1471 15 90 - - - - 05 35
13 3 73 7 90 - . - 50 - 30
14 120 2942 30 90 100 - - - - 3.0
15 60 1471 15 90 - 100 - - - 30
16 7 4000 7 90 - - 100 - - 30
17 15 2942 30 90 - - 50 - 05 35
18 30 1471 15 95 - 100 - 50 - 35
19 120 4000 15 95 100 - - - - 30
20 60 2042 7 95 - 100 - - - 30
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41203687 70--50--3.0 5607353070-100---3.0 677351580 -

wWoOsndiohst® 1471 780----0.53.5 8307353080 --50 - p%p%g 07/058518
12014711580100----35 10602942790---50-2.7 1172 z{ f
90--100--3.0 121514711590----0.53.5 1330735790---50 -
3.0 141202942 3090100----3.0 156014711590-100---3.0 16
74000790--100--3.0 171529423090--50-0.53.5 18301471
1595-100-50-3.5 191204000 1595100 ----3.0 20602942 7 95 -
100 - - - 3.0 -50 WO 2008/020057 PCT/EP2007/058518 P) The following

shows exa les of formulation dlng o the invention of the

R R BB CB bR PRI (oL 2Ha0S S6eraets Ainvention
tied Hstifeasiardiansy ofithe weriponrs m&uma,mm@me@m 2 and

— m&éigam@%uéamsti@m%etmn#& hé Basd@Rarraryh. Bigh ;%H}% Medicament

ase mg) (cation) | H2(r) gallate (mg) (mg) toco- (mg) value
ge)Png‘ﬁ%‘ rﬁﬁé BSherol (HCI) m/m) (mg) 177357 70 --100--2.7 2

1'%'%683070---500540 3307351570----13541203687 70 -
- 5G#- 3.0 9'60 73230 703: 100 £t0Bi0propyl- BHA BHT «- EDTA pH
(base) (mg) (cation) /HO gallate (mg) (mg) toco- (mg) value

{mg) (mg) (% (mg) pherol (HC1)

' m/m) {mg)
1 7 735 7 70 - - 100 - - 27
2 15 368 30 70 - - - 50 05 40
3 30 73 15 70 . - - 1 35
4 120 368 7 70 ; - 50 - - 30
5 60 735 30 70 - 100 - - - 30
6 7 735 15 80 - - - 05 40
7 15 1471 7 80 - - - - 05 35
8 30 735 30 80 ; - 50 - - 30
9 120 1471 15 80 100 - - - - 35
10 60 2042 7 90 - - - 50 - 27
11 7 2042 30 90 - - 100 - - 30
12 15 1471 15 90 - - - 05 35
13 30 735 7 90 ) ; - 50 - 30
14 120 2942 30 90 100 - - - - 30
15 60 1471 15 90 - 100 - - - 30
16 7 4000 7 90 - - 100 - - 30
17 15 2942 30 90 ; - 50 - 05 35
18 30 1471 15 95 - 100 - 50 - 35
19 120 4000 15 95 100 - - - - 30

20 60 2042 7 95 - 100 - - - 3.0
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677351580----054.0 7151471780----0.53.5 8307353080 -
014711580100----3.5 10602942790 ---50Q-

1\’?%8%@2:9%53% --100--3.0 121514711590 ----0.5 3.5 1§§5’% 071058518
790---50-3.0 141202942 3090100----3.0 1560 1471 1590 -
100---3.0 16 740007 90--100--3.0 171529423090--50-0.5
3.5 183014711595-100-50-3.5 1912040001595 100----3.0
20602942 795 -100 - - - 3.0 -51 WO 2008/020057
PCT/EP2007/058518 Q) The following Table shows examples of
formulatlons according to the invention of the R-enantiomer of

B memfel%cm@ 55@\%@%%?9{8‘2”8%”%088{%@9 to the invention
wm&emnnnmmm@tmmmmﬁmpielm thieof chiedisabstanca 2 and
R@é@%&ﬁ%@%@%&ﬁ%ﬁ the G efqﬂxlbab@a%%m@%nﬁn 6Pﬁ$@a=camem

h ca lon / H20 gallate (mg) (mg) toco- (mg) value (mg) (mg) (% (mg)

pwg (mg)17735770--100--27 2153683070---
500540 3307351570----135 41203687 70--50--3.0 560
73%30 704'100 - 2- 3.0 &1 73EOR0propyi SEA7 BHYA 71 480 -EDTA pH

0535(base) (mg) (cation) /H20 gallate {mg) (mg) toco- (mg) value

(mg) (mg) (% (mg) pherol (HCI)
m/m) (mg)

1 7 735 7 70 - - 100 - - 27
2 15 368 30 70 - - - 50 05 40
3 30 735 15 70 - - - - 1 3.5
4 120 368 7 70 - - 50 - - 3.0
5 60 735 30 70 - 100 - - - 30
6 7 73 15 80 - - - - 05 4.0
7 15 1471 7 80 - - - - 05 3.5
8 30 735 30 80 - - 50 - - 3.0
9 120 1471 15 80 100 - - - - 3.5
10 60 2942 7 90 - - - 50 - 2.7
11 7 2942 30 90 - - 100 - - 30
12 15 1471 15 90 . - - - 05 3.5
13 30 735 7 90 - - - 50 - 3.0
14 120 2942 30 90 100 - - - - 3.0
15 60 1471 15 90 . 100 - - - 3.0
16 7 4000 7 90 - - 100 - - 3.0
17 15 2942 30 90 - - 50 - 05 3.5
18 30 1471 15 95 . 100 - 50 - 35
19 120 4000 15 95 100 - - - - 3.0
200 60 2942 7 95 - 100 - - - 3.0
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8307353080--50--3.0 912014711580100----3.5 1060 2942
7 -27 1172942 3090--100--3.0 12151471 15
0@83.280?@93%%35 790 ---50-3.0 14 120 2942 30 90 100 - - -9-FQ§HEP%°°7’058518
601471 1590-100---3.0 16 740007 90--100--3.0 17 152942 30
90--50-0.53.5 183014711595-100-50-3.5 19120 4000 15 95
100----3.0 20602942 795-100 - - - 3.0 -52 WO 2008/020057
PCT/EP2007/058518 R) The following Table shows examples of
formulations according to the invention of the R-enantiomer of the
compound of Example 17, the active substance 2 and the active
SR WG S Rl AN AP ISR AL AT B FagdRaa iscihe dvention
p:épbedﬁemneommmel#oitﬁegcﬁr&m@&hpmp&kmﬂ iheERTVepdbstance 2 and
(Qﬁé%)cﬁmg)s(%’étgﬂbé H200aleie (MY (OG0, FaghMaN ey dﬁ‘ﬁ?l g\ﬂﬂ%edicament
mg%ghero HCI) mim) (mg) 177357 70--100--2.7 2153
781r Nokoy's @307351570----135 4120368770--50--30
5607353070-100---3.0 677351580----0.54.0 7151471780

--# 0.5 34 830735 33380 - - HioH3fop IR0 BHA 1BAT 1004 - -BiFra  pH
(base} {mg) (cation) /H;O gallate (mg) (mg) toco- (mg) value

(mg) (mg) (% (mg) pherol (HCI)
m/m) . (mg)
1 7 735 7 70 - - 100 - - 27
2 15 368 30 70 - - - 50 05 40
3 30 73 15 70 - - - - 1 35
4 120 368 7 70 - - 50 - - 3.0
5 60 735 30 70 - 100 - - - 30
6 7 735 15 80 - - - - 0.5 4.0
7 15 1471 7 80 - - - - 05 35
8 30 735 30 80 - - 50 - - 30
9 120 1471 15 80 100 - - - - 35
10 60 2942 7 90 - - - 50 - 27
11 7 2042 30 90 - - 100 - - 30
12 15 1471 15 90 - - - - 05 35
13 30 735 7 90 - - - 50 - 30
14 120 2942 30 90 100 - - - - 3.0
15 60 1471 15 90 - 100 - - - 30
16 7 4000 7 90 - - 100 - - 3.0
17 15 2042 30 90 - - B0 - 05 35
18 30 1471 15 95 - 100 - 50 - 35
19 120 4000 15 95 100 - - - - 30
20 60 2942 7 95 - 100 - - - 3.0
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10602942 790---50-2.7 11729423090--100--3.0 1215 1471
]\380 e 0.5{3.5 1330735790---50-3.0 14 120 2942 30 90100 -
O3 886"471 15 90 - 100 - - - 3.0 16 7 4000 7 90 - - 100 - 3.0/ TP 007058518
152942 3090--50-0.53.5 18301471 1595-100-50-3.5 19120
4000 1595 100----3.0 20602942 795 - 100 - -- 3.0 -53 WO
2008/020057 PCT/EP2007/058518 PATENT CLAIMS 1. Medicament
formulation, containing as active substance one or more compounds of
%gﬂiréﬁi?wng OH H H OH 5 wherein R1 denotes hydrogen,

1 4-alkyl, O-Ci_2-alkyl or halogen; R2 denotes hydrogen, Ci_4-alkyl,
O-C1_4-alkyl or halogen; R3 denotes hydrogen, Ci_4-alkyl, O-C1_4-alkyl,
hrp) olgestiéabheHd féPnitdatioalkytenaitiRQN attive substance one or more
%&,]’Fé@@%l&n eﬁé?r&’l%}néhﬁf%k?(' X denotes a mono- or polysubstituted
negatively c e

arged anion, preferably a mono- or polysubstituted
negatively charged aniop_selected from among chloride, [bromide, iodide,
sulphate, phosphate, methane % Hnitrate, maleale, acetate,
benzoate, citrate, salicyldt¥xiri ' rate, 15 tartrate, oxalate,
succinate, benzoate and p-to
tautomers, enantiomers, mixtu ners, facemates,
solvates or hydrates thereof; afdctive substance 2 selected frgl)m

wherein

R denotes hydrogen, Cq.s-alkyl, O-C4.4-alkyl or halogen;

R? denotes hydrogen, Cq.4-alkyl, O-Cq.4-alkyl or halogen;

R® denotes hydrogen, Cq.4-alkyl, O-C4-alkyl, halogen, OH,
-0-Cs.4-alkylene-COOH or O-Cs-alkylene-COO-Cy.4-alkyl,

X denotes a mono- or polysubstituted negatively charged anion, preferably a
mono- or polysubstituted negatively charged anion selected from among
chloride, bromide, iodide, sulphate, phosphate, methanesulphonate, nitrate,
maleate, acetate, benzoate, citrate, salicylate, trifluoroacetate, fumarate,
tartrate, oxalate, succinate, benzoate and p-toluenesulphonate;

optionally in the form of the tautomers, enantiomers, mixtures of the enantiomers,
racemates, solvates or hydrates thereof; an active substance 2 selected from
among budesonide, beclomethasone, fluticasone, ciclesonide or a metabolite
thereof, optionally in the form of the tautomers, enantiomers, mixtures of the
enantiomers, racemates, solvates or hydrates thereof; an active substance 3
selected from among tiotropium salts, oxitropium salts, flutropium salts,
ipratropium salts, glycopyrronium salts and trospium salts, optionally in the form of
the tautomers, enantiomers, mixtures of the enantiomers, racemates, solvates or
hydrates thereof,

at least one pharmacologically acceptable acid, optionally further
pharmacologically acceptable excipients, as well as ethanol or a mixture of water
and ethanol as the solvent.
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among budesonide, beclomethasone, fluticasone, ciclesonide or a

a%%gg & 8(9 Tpereof optionally in the form of the tautomers, PCT/EP2007/058518
enantiomers, mlxtures of the enantiomers, racemates, solvates or

hydrates thereof; an active substance 3 selected from among tiotropium
salts, oxitropium salts, flutropium salts, ipratropium salts, glycopyrronium
salts and trospium salts, optionally in the form of the tautomers,
enantiomers, mixtures of the enantiomers, racemates, solvates or 25

hydrg n@ﬁé?ﬁ{% @ﬂgﬁﬁ@ﬂ%@&ﬂr %OQQEHW ACREPIARIARRN that it contains

OptIO urt rmacolo ccepta ex0|p|ents as well as

HREMEE V%?H&ﬁﬁ@%?é‘r 8 %@5%@%0@%68@2%@'61 wherein
2008/020057 PCT/EP2007/058518 2. Medicament formulation according

t@(blaimdjerﬁﬁégq% nr%’%ﬁﬂ} Cgﬂ{ﬂlnﬁ?um% %qtmmtances 2 and

nd one or.more co un 1 wherein R1 denotes

droge ’?ﬂ&‘?ﬁ;ﬂ ét'ﬂ fg'?lu'&‘?i@yg %ﬁﬁn %Ogrﬁfagﬂg@@%ydrogen
risthyl, @ﬂmﬁltefmbwﬂf@@@@hmﬁﬂeﬁi,F&%m}hy@hgmihwwthm% fluorine,
grocl:oli’; o et lSPé)YnH@O&ldﬂymﬁh@f@ﬂﬂ%@éﬂﬂ%tﬁ&%ZDQQQ}CDOOethyI,
O-CH2- gﬁ%@%@?@ l?é%qgﬁ%g %hy[ 8F 6Lt oH.CO0ethy!,

-O-CH2: @r@z“eﬁt@@bpﬁ@%ﬂ@@#ﬁ@ﬁb Rmethnd or
-O-CH2-CIB2, CHR2 Ok Kydenotes a mono- or polysubstituted

gativ n
o G e, B ey =
suIphaté“Bﬂ%thHfﬂyﬁH‘QﬂﬁH?sqjl'b%%‘fﬁ ynﬁi?‘é‘{éle‘?r%”é%‘?es @é‘ff&fé rom among
benzoatehloitidee beatitgat@diih copbetzep hnspinate, Metheratsylpkalagde, nitrate,

succinaigghangoatesnd, %Mﬁ@@@@ﬂé‘?@%h@?%@é‘aﬂ}}ﬂ{jrb%%é@fﬁiéffmﬁarate

tautomers enantlom Is, mlxct:ure ’\%t eg nto ?d racem E'
solvated OF Ry ar A Aar o8 S SRR AT RS E5tRE o

claim 1, characterised in that it contains both actlve substances 2 and 3

apghivneiey mere tampsindstabforena dnariRieibrs, mixtures of the enantiomers,

racemates, solvates or hydrates thereof,

3. Medicament formulation according to claim 1, characterised in that it contains
both active substances 2 and 3 and one or more compounds of formula 1, wherein

R’ denotes hydrogen or methyl, preferably hydrogen;

R? denotes hydrogen or methyl, preferably hydrogen;

R’ denotes methyl, OH, methoxy, fluorine, chlorine, bromine, O-CH-COOH or
-O-CH,-COQethyl;

X denotes a mono- or polysubstituted negatively charged anion selected from
among chloride, bromide, sulphate, methanesuiphonate, maleate, acetate,
benzoate, citrate, salicylate, trifluoroacetate, fumarate, tartrate and
succinate;

optionally in the form of the tautomers, enantiomers, mixtures of the enantiomers,
racemates, solvates or hydrates thereof.
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R' denotes hydrogen or methyl, preferably hydrogen; 25 R2 denotes

thyI preferably hydrogen; R3 denotes methyl, O 58
me hoxy, T?uorlne chlorine, bromine, O-CH2-000H or -O-CH2-C 8?(‘9/5%%?07!0 >18

K denotes a mono- or polysubstituted negatively charged anion selected

.from among chloride, bromide, sulphate, methanesulphonate, maleate,

acetate, 30 benzoate, citrate, salicylate, trifluoroacetate, fumarate,
tartrate and succinate; optionally in the form of the tautomers,

E@SMQS R kR RIS Tty the cctive

Rians it sriRaieH Hero ARG BriesPaidmSitiRFaniiRGeh ftabolite
atuayeosmstmneéyzﬂstbelémadjﬁrm fambog donsd esainitieneirde stridessrdd the

nepiakgliteetberealnontienalkindac farpuridhedasigers, enantiomers,

mixtures of the enantiomers, racemates, solvates or hydrates thereof. 5
5. Medicament formulation according to one of claims 1 to 3, wherein the
active substance 3 is selected from among tiotropium bromide, oxitropium

bsorﬂi%%@éﬁ@ﬁiﬂ@lﬁﬁﬂi‘aﬂm@@oﬁmﬁgrt@Wd@ B fors of e [kHeRShe active

g?nttorrper mlxeglre of the enaniJ ;ners ra ?maI S, so%gt(?s or romide or

St85 Rerdor ed.cgmean%‘r% Pation Atc %rﬂéﬁ?o QIR BT

t@ﬂamk@mttm&%@ﬁﬁ@@@@idﬁlWaé@wt@maé@@w@c@mmﬁnﬁﬁ@ mixtures
iRdrgRnimantisidrd) yaeohlade aaitvJibesntieyitragid thdrebromic acid,
nitric acid and sulphuric acid or from the organic acids ascorbic acid, citric
acid, malic acid, tartaric acid, maleic acid, succinic acid, fumaric acid,
acetic acid, formic acid, propionic acid, sorbic acid, benzoic acid,
nﬁetme@isabpimm&aanideﬁm lreczedipsutplooveccdcidir?® 7.{vddieharent the

Wﬁﬁ@@ié‘@ﬁé‘é J\gj)%é@;ﬁ%lefé%ﬁi%ss’e@c?e&@ﬂfﬁﬂﬁéﬁﬁgr ¥|ﬂcl§‘d|@§
zﬂgég%%ﬁj%% ﬂﬁfiﬂ.l Jho nﬁglrtléogg?g eﬁloa}oabcr%onrq%ngcgg onrt]t%g a%ll Irnsd1 sulphurzc acid
or from the organic acids ascorbic acid, citric acid, malic acid, tartaric acid, maleic
acid, succinic acid, fumaric acid, acetic acid, formic acid, propionic acid, sorbic
acid, benzoic acid, methanesulphonic acid and benzenesulphonic acid.

7. Medicament formulation according to one of ctaims 1 to 5, characterised by a
pH of 2.0 to0 6.5.

8. Medicament formulation according to one of claims 1 to 7, characterised in that
the content of 1", 2 and 3.1" independently of one another is about 0.5 to 6000 mg
per 100 ml solution in each case.

8. Medicament formulation according to one of claims 1 to 9, characterised in that
it contains a complexing agent as a further pharmacologically acceptable
excipient.
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the content of 1', 2 and 3.1' independently of one another is about 0.5 to

600, ,O%@?oo ml solution in each case. 30 9. Medicament fo@('jﬂr?éiugﬁbowosa51g
according to one of claims 1 to 9, characterised in that it contains a

complexing agent as a further pharmacologically acceptable excipient. 35
-56 WO 2008/020057 PCT/EP2007/058518 10. Medicament formulation
according to claim 9, characterised in that the content of complexing
agent is 0.1 to 200 mg per 100 ml solution. 5 11. Medicament formulation

a?ﬁ?r@i@&i&%%ﬂ%ﬁﬁ@i&&%&%ﬁ?ﬁéﬁ@%@ﬁq dn 1:%&%%@@[!&\% .?ﬁ]at the content

antioxidant as a further pharmacologically acceptable excipient.
ML EREIREX NG AARLSh At B ERy I BT dPOAhec WP, characterised

in 10 that it contains as a further pharmacologically acceptable excipient
an antioxidant selected from among ascorbic acid, propylgallate,

butylhyd i butylhyd tolyene, tert-butylhyd ' : _
trjr S]iér%%%? @ﬁ\%ﬁ%ﬁ)ﬁﬂlﬁ%ﬂ%ﬁ %{@%ﬁe@ %rne % Clg/!mrgx%/ gou Hn(ﬁn&\ara cterised in
tébraldspoptalie se(3 atidiidanbas hienbey-rhatroesriagicady methatahie excipient.
tocopherol, naringenin and resveratrol. 15 13. Medicament formulation

according to one of claims 1 to 12, characterised in that it contains a

mixture of water and ethanol as solvent. 20 14. Medicament formulation
ateortlrg teBsaiceamRianG e shnsdaeneafialains it éorthisbaracterised in

bmmzytadommhsywwfomopaarmmﬁetbm}gmagwg@bme@&%@daﬂﬂ@ht@w antioxidant
CO5 icament u i :
cﬁ%i@é\([gea;g%gdé} Ja??lg/ﬁd contailn ggsm S |v%%2'§%ﬁ%%i§’é?’ﬁ§§’§%&‘ I(—:-sﬁ)w;anol

i Wﬁ%mﬁ@%@é@ﬁﬁg@rfé%ﬁ%‘ﬁ’éf%ﬁ%@%ﬁvéﬁ%ﬁ@ﬁ?ﬁé range
bletfidenedyIaplibs9 itcednatistr 80s b ethsticaileAidotentatigihgontajring
apRIFEYPURREIMBHASD asCopH N Uarihgenin and resveratrol.

13. Medicament formulation according to one of claims 1 to 12, characterised in
that it contains a mixture of water and ethanol as solvent.

14. Medicament formulation according to one of claims 1 to 13, characterised in

that it contains benzylalcohol, y-butyrolactone or diethyleneglycol monoethylether
as co-solvent.

15. Medicament formulation according to claim 13, characterised in that it
contains as solvent a mixture of water and ethanol in which the percentage
amount of ethanol by volume is in the range between 30 and 99 % ethanol.

16. Medicament formulation containing as active substance a free base of formula
1!
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Z Qb %gl;ein the groups R1, R2 and R3 may have the mearﬁ@ﬁ}%mooms%m
given in claims 1 to 3, optionally in the form of the tautomers,

enantiomers, mixtures of the enantiomers, 5 racemates, solvates or

hydrates thereof; an active substance 2 selected from among budesonide,
beclomethasone, fluticasone, ciclesonide or a metabolite thereof,

optionally in the form of the tautomers, enantiomers, mixtures of the

enantiomers, racematesprs ordgydrates thereof; an active

substance 3 selected frornNamong ti tro;ﬂum salts, ogitropium salts,

flutropium salts, 10 ipratropiuy S, giycopyrrong alts and trospium

salts, optionally in the form of \the autoni‘@‘?s,“é‘?w eES, mixtures of the
enantiomers, racemates, solvates or hydrates thereof, at least one
pharmacologically acceptable aefél, optionally further phafifhacologically
acceptable excipients, as well as ethanol or a mixture of water and

Sangl s %?}é‘é’?:&-* 1§21§n<'}"|$@"£% rg%’f}.tv%“tﬁ‘“'%%%%c%oéfdg 18 &8s 110 3,
16, wherein thiie active substance 2 isselected from among-budesonide,
critEishRibeio thefeiayelitaaiaviemesptionanyianes ionixteranef the enantiomers,

taptemeitescoaineess Hydrileesthé tbefeanrinivesubathragemedassted from
S?HSBW%&E QSﬁ?&é,tBSEi%%étﬁa%%‘i‘éFﬁg?ﬁ%%ﬁﬁﬁ@%ﬁ%%&&@’égrﬁ%tabome
claim 16, wherein the active substance 3 is selected from among
tttRsERInPBHORRNY, IBRR [T Hr Bifi R s sRr SIaRtiosBasso migtures of the
optiantidiyniersh esfocemaibth sthua e enshpdeaite e ofl dumdiof thebstance 3

epaBUAASTS rFaG AR RONae SR URIS S AreRts 1ButdsS @hasalts,

ament formulation according to,one af claims 1 to 18 for, .30

1ed for. )
R BRIl SRR QML R e RSP o PRUGHRINGY the form of

Cﬁmﬁfmmgjegs enantiomers, mixtures of the enantiomers, racemates, solvates or
hydrates thereof, at least one pharmacologically acceptable acid, optionally further
pharmacologically acceptable excipients, as well as ethanol or a mixture of water
and ethanol as the solvent.

17. Medicament formulation according to claim 16, wherein the active substance
2 is selected from among budesonide, ciclesonide or a metabolite thereof,
optionally in the form of the tautomers, enantiomers, mixtures of the enantiomers,
racemates, solvates or hydrates thereof,

18. Medicament formulation according to claim 16, wherein the active substance
3 is selected from among tictropium bromide, oxitropium bromide or ipratropium
bromide, optionally in the form of the tautomers, enantiomers, mixtures of the
enantiomers, racemates, solvates or hydrates thereof.

19. Use of a medicament formulation according to one of claims 1 to 18 for
preparing a pharmaceutical composition for the treatment of respiratory
complaints.
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WO 2008/020057 PCT/EP2007/058518 20. Inhalation kit consisting of a

paslicResiermulation according to one of claims 1 to 18 and ai-inbalgGH7/058518
suitable for nebulising this medicament formulation. 5 21. Inhalation kit

according to claim 20, wherein the inhaler is a Respimat(r). 10 -59

20. Inhalation kit consisting of a medicament formulation according to one of
claims 1 to 18 and an inhaler suitable for nebulising this medicament formulation.

21. Inhalation kit according to claim 20, wherein the inhaler is a Respimat®.

10
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