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W02008/020056 PCT/EP2007/058515 AEROSOL FORMULATION FOR
THE INHALATION OF BETA AGONISTS The present invention relates to
a propellant-free aerosol formulation which contains one or more
YORT98BAED8F general formula 1, rO OH HH R HN N Me Me X- ZCO{FRRA97/058515
1 wherein the groups R1, R2, R3 and X may have the meanings indicated
in the claims and in the specification, and one other active substance 2,
for inhalation. 10 DETAILED DESCRIPTION OF THE INVENTION The
m‘i\}ﬁ%ﬁ@ ET ﬁiﬂ_”ﬁﬁbcﬁrﬂtﬁﬂ ‘PHE%NW—{%’LR?@”H BERSEIA KeONISTS
medicament formulations, containing as active substance one or more
compounds 15 of general formula1 0OHHH HX zR OHR 1 wherein
Rh@meaﬁy\dmgmm felatbalikyk OréikHaali<ficsr datogeifoirikitiontetich

R ofd 4 ff"#@ﬂe 90%0%@@'0‘? é&JQ&ﬁ%%ﬂﬁ?Pe”mS hydrogen,
Cl.4- aIkyI O- Cl -alkyl, aogen (@) O-C1.4-alkylene-COOH or
O-C1- 4 -alkylene-CO 6 IkyI X denotes a mono- ol polysubstituted

: , stituted

bromide, iodide,
eate, acetate,
artrate, oxalate,

1

succmate benzoate and p- told"érhesulphonate _

wherein the groups R', R?, R® and X" may have the meanings indicated in the
claims and in the specification, and one other active substance 2, for inhalation.

DETAILED DESCRIPTION OF THE INVENTION

The medicament formuiations according to the invention are propellant-free
medicament formulations, containing as active substance one or more compounds
of general formula 1

OHH;-[

HN
W X
wherein

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

R2 denotes hydrogen, Cq4-alkyl, O—C1W4-élkyl or halogen;

R denotes hydrogen, Cq.s-alkyl, O-Cq.4-alkyl, halogen, OH,
-0-C44-alkylene-COOH or O-C44-alkylene-CO0-C.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,
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-1 W02008/020056 PCT/EP2007/058515 optionally in the form of the

tautomers, enantiomers, mixtures of the enantiomers, racemates,

solvates or hydrates thereof; an active substance 2 selected from among
bOEE888IFECBRclomethasone, fluticasone, ciclesonide or a metabdfitdEs2007/058515
thereof, optionally in the form of the tautomers, enantiomers, mixtures of

the enantiomers, racemates, solvates or hydrates thereof; at least one
pharmacologically acceptable acid or a pharmacologically acceptable

buffer system, optionally further pharmacologically acceptable excipients,

as well as ethanol or a mixture of water and ethanol as the solvent. 10

Fefarsiir deafarntabineuiavinieeie asstitaetoitimurs of the enantiomers,

ammrsuQMt%mwmmmfxﬁdmthmmmefmm
A I T SR A i

!Véﬂwﬁf?edﬂfﬁizpfé'i]# IRUIARG e BRRD lIAmSTReMbkIBRREST the
mommn@@mmﬁme@ -SH2E0 Onhetindtes eXEHFCGODRatyine

:g{\g%%@@%&&%@é@@%%‘gm&r @%%QQQ@QM buffer

H2-CH2-CHZQOOH, O-CH2-CH2 | or 20
S SRR IS G AL ASISEEA R G e IR, CrpGiaNsaas well as
relangd|grchapbddrarmbwatesfergbijhanaons the polysobstituted

negatively charged anion selected from among chloride, bromide, iodide,

SHRelEs P OS0alS ONIRNESIDONRIS, Rale, Malole AceialEr o cpvioned

benzoate citrate, sa C Iate I’I uoroacetate umara
saEE%wm%%@mmWUmmﬁ inheredm of the

tautomers, enantiomers, mixtures of the enantiomers, racemates,

selvates gL HEsIEIEon AR AT RPA medieapeRidaLIatons are

%?ﬁn t contain'the above- men |one active substance
%Oé?aé%‘f&s@?ma%iﬁy wHEMiAearige Rteb Ry gen or methyl,

p&ferad&mm@gedmm«amﬂeﬁ htiindgeropyim@tiy nptbtenabiyhoxy, fluorine,

hydrogegt3fir23 sieneies, metiyl-Ebomethaem, e HmethP ¥r®-CH,-COOethyi,

bromine, DeGH2POIAA 2 o1, CH,COOMmethyl or O-CHy-CH,COOGthyl,
-0O-CH3-CHz-CH,COOH, O-CH,-CH,-CH,COOmethyl or
-0-CH3-CH,-CH,COO0ethyi;

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,

Preferred medicament formulations are those that contain the above-mentioned
active substance 2 and compounds of general formuia 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
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W02008/020056 PCT/EP2007/058515 -O-CH2-COOethyl; X- denotes a
mono- or polysubstituted negatively charged anion selected from among

chloride, bromide, sulphate, methanesulphonate, maleate, acetate,
bBiA0980%RR8e, salicylate, trifluoroacetate, fumarate, tartrate ang@/EP2007/058515
succinate; optionally in the form of the tautomers, enantiomers, mixtures

of the enantiomers, racemates, solvates or hydrates thereof. 10 Also
preferred are medicament formulations that contain the above-mentioned

active SLtgs(t%rlmc% gﬂ,‘ ?mpounds of general formula 1, wherein R3
denotes met 3xy g// "fluorine, chlorine, bromine, O-CH2-COOH,

-&:=CH2 @mﬁéﬁvp&ooocnrﬁy@@#@%sﬂdlrmeaﬁmm/ rmEgRfaniagyselected from
have themesagindiogivenbabmice optiphatly, indtadoenobHbe-talaette, acetate,

enantiogels i IMes Al g; afglﬁ'fg'qmﬁférc(gﬁggfgf’éeﬁﬁg%%esta?{rat? and

hydrates thereof. 20 Also preférred are medicament formulatibns th
contain FHHBBIR-mentioned active substance 2 and compounds of
general formula 1, wherein R1 denotes hydrogen; R2 denotes hydrogen;

%@ﬁ?@%@%rﬂ#‘@f i CRIRSHENEHRY A Yol |Qu9€§20@@9 Bnantiomers,

prefera OH, fluorine, chlorine, ethox or methoxy, and X- may have
ol B ¥R %%88“’ SS&(/QHda{BB?/%t?b% ally in the form of the tautomers,

enantiomers, mixtures of the enantiomers, racemates, solvates or 30

?&w@mtbmérélmar@éﬂﬁ@ﬂbﬂfﬁrma%@ﬁgé%f@é%tﬁtm@sa&bf@@@%@fﬁoned
1V n an S Ol.genera
e S AR B RS e

PCT/ EP2007/058515
6Rty drorr@s{éshyritiox?-E2HeEmedthonyen ntnyhnk, behmatay kRO HAMODOIH,

ethyl}- 4tbbepzo@@ﬂ%m9r%ﬁ@ec@ 8GR L-hydroxy-2-[2-(ethy|

4-phenoxy- acetate) -1,1-dimeth
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 substance 2 and compounds of general formula 1, wherein

R’ denotes hydrogen;

R®  denotes hydrogen;

R denotes OH, fluorine, chlorine, methoxy, ethoxy,-O-CH,-COOH, preferably
OH, fluorine, chiorine, ethoxy or methoxy,

and X" may have one of 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 substance 2 and the compounds of general formula 1 which are selected
from among:
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ethyla mino]-ethyl}-4H-benzo[1,4]oxazin-3-one; 5
6-hydroxy-8-{ii-hydroxy-2-[2-(4-phenoxy-acetic

acid)-!,!-dimethyl-ethyiamino]- ethyl}-4H-benzo[1,4]oxazin-3-one;

892908/ ¢fitR&thy1-2-(2.4.6-trimethylphenyl)-ethylamino]-1-hydroxy2efigR2607/058515
- hydroxy-4H-benzo[1,4]oxazin-3-one;
6-hydroxy-8-{1-hydroxy-2-[2-(4-hydroxy-phenyl)-1,1-dimethyl-ethylamino]-

10 ethyl}-4H-benzo[1,4]oxazin-3-0ne;

6:hy -8- - -lSopro hen th thyl m '

i eth%zﬁ%@é}nzo oxé’ly %‘[ f-P 8%(9 y—p%gnyljj glj| & n%atﬁ nJmo]-
8-{2- 1) %ﬁ:ﬁtﬁe}rﬁﬂl%thylamlno] 1-hydroxy-ethyl}-6- hydro

Xy- %Mmm&lsquwﬁpaqﬂﬁthyl 4-phenoxy-acetate)-1,1-dimethyl-

8-(2- gﬁafrl‘qp@ &Bﬂﬁ%jﬂ%ﬂ% Qg’gﬁ\tt’gl (ﬁtgylammo] -1- -hydroxy-eth

yl}-6-_hydroxy- 4Joxazin-3-0ne€;

822 PRI A el phérgn 4 an&mﬁém@mwmm]&mmw@mwam:noJ
yl}-6 dthatipitdieimm|oflodimadmaane;

s 28be -
5 O{hézé gtﬁfpﬁé@r@ﬂi @}gﬂ%‘%ﬂ%ﬁ%ﬁ'@iﬂ9%%1@%8% Bthyi}-6
8-{2- }E‘fc%) Ycf ucﬁ% h iaflan%é’tﬂ?l -ethylamino]-1-hydroxy-ethy!}-6-
hydr@ﬁyydroﬁe&b’ﬁhy}tmmﬁ-—&dﬁehydroxy—phenyi) 1,1-dimethyl-ethylamino]-
8-{2-bniArethopyiReny)okd- Mimeathy-ethylamino]-1- hydroxy ethyl}-6-hyd
bt ?"‘“&5’?%?"4 ﬂﬁ\ﬁ%ié% ﬁf e sty aTino:
hydr&¥xhd et @M]G B-3ree;
Ao(4-82002 Dy dromtyyRe(beinytiraxy-Graxeh3I4thipiarmdH prpaaityddenzia=Bydroxy-

yi) em;{lgg}ﬁ%bz anp BM phenoxy) butyric acid;
oro-pheny Ef)idi 1: dlmet I -ethylamino]-1-hydroxy-ethyl}-6-

30 héd‘% Hg,ﬁg 1ﬂ}ﬁ‘ ﬁﬁ%‘im 1-dimethyl-ethylamino]-1- hydroxy -ethyl}-6-
8- {ZJ[QQQ}EYHéI'd)MSfMofd) mmeaaﬂmsaed&nethyl -ethylamino]-1-hydroxy-ethy

[}s6- £px
e e e Lot o R SR
oxy- HIBEN DR 4 30081020056
mT%ﬁg@@{ﬂ@Bg twro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4Joxazin-3-one;
o 8-{2-[2-(3,5-difluoro-phenyl}-1,1 -dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
~ hydroxy-4H-benzo[1,4]oxazin-3-one;
s 8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hyd roxy-ethyl}-6-hydroxy-
4H-benzof1,4Joxazin-3-one;
¢ 8-{2-{2-(3,5-dimethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4]Joxazin-3-one;
e 4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-oxo-3,4-dihydro-2H-benzo[1,4]oxazin-8-y1)-
ethylamino}-2-methyl-propyl}-phenoxy)-butyric acid;
o 8-{2-{2-(3,4-difluoro-phenyl)-1,1-dimethyl-ethylamino}-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4Joxazin-3-one;
e 8-{2-[2-(2-chioro-4-fluoro-phenyl)-1,1-dimethyl-ethylamino}-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one;
o 8-{2-[2-(4-chloro-phenyl)-1,1-dimethyl-ethylamino]-1-hyd roxy-ethyl}-6-hydroxy-
4H-benzo[1,4]oxazin-3-one;
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8-{2-[2-(4-bromo-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydr

oxy- 4H-benzo[1,4]oxazin-3-one; *
8-{2-[2-(4-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydr
ORR2APEBINAS]1,4]0xazin-3-one; 5 PCT/EP2007/058515
8-{2-[2-(4-fluoro-3-methoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-et

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

ethy 4H benzo[1,4]gx zm ane. .
X {zj 2 ‘kﬂomognmeq g s Ly S leyerony-
yl}-64Hi ﬂz’bﬂnﬁ}oxazm 3 -one;
8-{2ﬁzfﬂmf@;@réhm@r@nembdlrﬁemm@hwgmaﬂ@mn@}drdw,d&%yr}ewydroxy~
[}-6- Of:‘l-lé)%a;z‘a axazin- -3-one;

8-{2- ig?)é)ﬁg uoro- henyl) -1,1-dimethyl- ethylammol] -1-hydroxy-ethy

126- [g;@l jiH%@&@[\qtm&mBnb11®methyl ethylaminol-1-hydroxy-ethyi}-
8- {26%@@&w@-ﬂ-ﬁ®wo{pmﬁy@z&11}mmthyl ethylamino]-1-hydroxy-ethy

1}56- )
8-{2- @X .Vf %ﬁ‘%@?ﬁaethoxy henﬁ@ (]lrﬁlggﬁ)t/%ltﬁw rlr?lrr?(!)r]]ol glyiaydroxy
yet e R

se{zqz{xzﬁ{dﬁmmomammbxb/ﬂbmmwnmme@uwe@ummm@]mwmxuethyl}@
y- 2Ghetinylyts Py oot ureneshl digezin-3-one;

8t£§/ fﬁéﬁé L )@qg’éﬁg%’% o 5% m\l % Oﬁférag W}-e ﬂ¥|%r”r}£r?81 %’ P;¥8'm>q¥ -ethyl}-6-

8-{2 e xycithipreEHA iy XBzintitnedsyl-ethylamino]-1-hydroxy-ethyl}-6
hydremﬁ(h%m[’b&]@mmﬁw@ﬁ?i) 23 -dimethyl-ethylamino]-1-hydroxy-ethyl}-6- -
8- {211;%0(% hl‘gf;pt%% | {3;%} glmethyl ethylamino]-1-hydroxy-eth

Afoxazin

4H be n
8°{2 ?zés{?zr( t?mk%?o‘*pﬂ!é%ﬂypbwwn&wlmﬁWhﬁleqmmJo&mﬁgn}yaethyi} -6-
- hydrpdespry4bebeo{zofjodjmiazhediene; |
8s{2 | -
roxyé?igﬁ@higﬁﬁk%ﬂ%ﬁﬁ@gw Iaminpl LRy HRYISHIE BTG roxy:
8- 2554 Xﬁ j&%‘ﬁo 1&?3??&?% &Mmino]-1-hydroxy-ethyl}-6-
hyd r&%ﬂ%(@eﬁrwﬂmm]@%m@iﬁ@yephaw@eh Gedieniatityb-sdinglcohino ptidlydroxy-
addibgryRatinyird anfaihEhso/MNeeRa2n-Bdhe;
e 8-{2-[2-(4-fluoro-3,5-dimethyl-phenyl)-1, 1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzol1,4Joxazin-3-one;

e 8-{2-[2-(3,5-dichloro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6- |

hydroxy-4H-benzol[1,4]oxazin-3-one;

o 8-{2-{2-(4-chloro-3-methyl-phenyl)-1,1-dimethyl-ethylaminol-1-hydroxy-ethyi}-6-
hydroxy-4H-benzo[1,4Joxazin-3-one:

s 8-{2-[2-(3.4,5-trifluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzoi1,4]loxazin-3-one;

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

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

in each case in the form of an acid addition salts with an acid HX, wherein X" may

have one of the meanings given above, and optionally in the form of the
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have one of the meanings given above, and optionally in the form of the -5
W02008/020056 PCT/EP2007/058515 tautomers, enantiomers, mixtures

of the enantiomers, racemates, solvates or hydrates thereof. In the
riMéeRees@Atombinations according to the invention the active s&bst&Ree07/058515
2 sis selected from among the group of steroids comprising budesonide,
beclomethasone, fluticasone, ciclesonide or a metabolite thereof. The

above- mentioned steroids may optionally have chiral carbon centres. In

this case the medicament Qombln%t#gpéqaccordmg to the invention g]%tes or

CEMQIM R SRRBHRTE T SVETHISH BRAGHRTE ThilgGrRIBRS: S
anairatesdretraticemates thereof, while 10 steroids with high
enantiomeric purity are preferably used. TERMS AND DEFINITIONS

SED 15 By the term "CG1.4-alkyl" (including,those.which t of oth

T AT B A i Hshed D ARIE A, Ay Substance 2

darpeiedrshisomamanedha e afatenidmgpmipising hustepgnidebutyl,

iﬁé&br@ﬁé@ﬂﬁb@ﬂtﬁféﬂ@dﬁbfdﬁ@e@dlﬂ%@r@h’(@bé@tiﬂf&tﬁtﬂ%&pﬁvﬁéﬂbbove-
ve-menti r . t, nN-Pr. 1-Pr. n:Bu

TS R e A AT R SN M Bl e

incRiieaaaRtcesRipRlivphasso e ineste tsci BYsnH_ Mgy eaainTigssgfoids in

etkenfipten pf dpylanahit@sergromiylasd tbeoryitibniytinstudesnmdtatythereof, while

seerityl A ﬁﬁh%ﬂ%hﬂ%@%é%@?#@&r&&%‘% gegncluding those

which are part ot other groups) are meant branched and unbranched
alkylene groups with 1 to 4 carbon atoms. Examples include: methylene,
ethylene, propylene, 1-methylethylene, butylene, 1- methylpropylene, 1,1

-gipreihgavae N3 oieethyfeathylene. Unless stated otherwise, the
definitions propylene and butylene include all the possible isomeric forms

of the groups in question with the same number of carbons. Thus, for 30

R s deprogylendiarSolineludiog beramielyriecrandcd eifienspersdése meant
Torenethylp eony lentsrahdhadinaity g tbuieneiith 2 dimetayisihyieoms. Examples

" neWith c > inventior esen oring,
o A S0l LG P Db for-butyl. The
et b BreviaHensIaE cRYanl aSprefeHBRAH ItEHabaye-mentioned
groups: Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, -Bu, etc. Unless stated otherwise, the
definitions propy! and butyl include all the possibie isomeric forms of the groups in
question. Thus, for example, propyl includes n-propyi and i~propyi, butyi includes
i-butyl, sec-butyl and tert-butyt etc.

By the term "Cq_4-alkylene" (including those which are part of other groups) are
meant branched and unbranched alkylene groups with 1 io 4 carbon atoms.
Examples include: methylene, ethylene, propylene, 1-methylethylene, butylene, 1-
methylpropylene, 1,1-dimethylethylene or 1,2-dimethylethylene. Unless stated
otherwise, the definitions propylene and butylene include all the possible isomeric
forms of the groups in question with the same number of carbons. Thus, for
example, propylene also includes 1-methylethylene and butylene includes 1-
methylpropylene, 1,1-dimethylethylene, 1,2-dimethylethylene.

"Halogen” within the scope of the present invention represents fluorine, chlorine,
bromine or iodine. Unless stated to the contrary, fluorine, chiorine and bromine
are regarded as preferred halogens.
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W02008/020056 PCT/EP2007/058515 By acid addition salts with
pharmacologically acceptable acids are meant for example salts selected

from among hydrochloride, hydrobromide, hydriodide, hydrosulphate,
hWyaaspnogptidte, hydromethanesulphonate, hydronitrate, 5 hydroRtalé&aia07/0658515
hydroacetate, hydrobenzoate, hydrocitrate, hydrofumarate, hydrotartrate,
hydroxalate, hydrosuccinate, hydrobenzoate and hydro-p-

toluenesulphonate, preferably hydrochloride, hydrobromide,

hydrosulphate, hydrophosphate, hydrofumarate and

hydromethanesulphonate. Of the above- mentioned acid addition salts the

it oidgdddimcridtasitthrpathirnasolpdioalty -eeiabenacidsaaid amebnt for

%@ﬁﬂ@@ﬁﬁtﬁgﬁéﬁ ‘i?:l(rﬁﬁé ﬁ?@%glg%rﬁeeaé;‘tﬁt ES%H{Hfahydﬂodide
TR IR Rt v RrD o RRErS dhvale ﬁﬁ%é%ﬁ%ﬁ%ﬂf@f& SENGies
ﬁﬁé@@mﬁi%%iﬁéh'@a@ﬁi@tﬁeéwfﬁimé@@ﬂy ivg re aibeaien (v odnraara s
el M09 BRI I, et eshes ke W@r@b@ﬁ%@ﬁhmwﬂi -p-

t th
genRuRERal e %%%@ﬁ*ﬁ%ﬁ%@fmmégﬁﬁ eSS hate,
th¥drRRABsRERTe Thssofumayale anst e rgmaﬁ%@é@ﬁf&ahyme@iéwﬁbove-
amaﬂigrmﬂmpcmﬁttora%m@ba!@dﬁﬂpdrstﬁﬁtajdwseid! i anesulphonic

@erabea%ﬁr%aa%maagegﬂe%fo%ﬂ@ yf'ﬁé’u gﬂe %Gﬁﬂﬁfg'}'o the

Thus, for example, des-ciclesonide wh admini d into the
dﬁgﬁﬂ%ﬁutlcaﬂy active metabolite of ciclesonide (D. Ukena,
Pneumologie 2005; 59; 689-695). O 0-~~<OH OOHOOWHHOOH 0

B9 ¢&1€b&r{agleﬁ9ﬂm§m@ﬁﬁwwwwm W@MWQ{SM@ that

the |nvent|on ‘)@ é)areda ously to th methods

T B R A P U RS RORRYOr S Rpsont
RIASS hms@seqss’ehé @&f@m@bmm&tham%&gr@@;@@daw@r@wab*y more than

95%, and especially more than 98% of the tota!l 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
may also be used directly. Thus, for example, des-ciclesonide when administered
into the lung is a pharmaceutically active metabolite of ciclesonide (D. Ukena,
Pneumologie 2005; 59; 689-695).

O
OJL< OH
o ' o}
HO o. H HO o H
o>b o>b
0 0 .

ciclesonide des-ciclesonide

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.
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reference. -7 W02008/020056 PCT/EP2007/058515 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
ta(iPaprenzaHdenotes the occurrence of isomeric compounds whi€aeP2007/058515
formed by e displacing a- or n-bonds and which may be present in

equilibrium. Examples of possible tautomeric forms of the compounds of

formula 1 are HOWVO OHHHNNR MeMes X R2R OHoralso0OHH

Ri HNNHMeMe1lX OHR 10 In another aspect the present

invention relates to medicament formulations that contain the
abowsonymisrisicddapuiadsrotioapiitadlly becpfesardfithdmaiedicament

Q‘@ﬂﬁﬂlié&ﬁiﬂ@%éﬁ%@%@ﬁo&h@ﬁﬂ@%@h‘% @@é@@@m@f%@ﬂm@% The term

art{cularl FP ferred re medlcamentprmulatlonsWhlc I,ﬁont
ion

SVeRERAbAEHE cone1 POURAS OF formura 11 the TORA O-Re” e formed by

défﬁﬁﬁ@glﬂaﬂzv@ﬁ m@%ﬁa@m@mﬁﬁh mﬁuﬁ%f@m R-efdlboivers braneples of

qeoeB ik dsuehfesnt faringrefafexasphonall i dsianse aceasding to the
invention. These R-enantiomers may be represented by general formula

R-10- - ~'OOHHH c!\/le Mg X -z OHR

\Q/L\/v(m\@\ »
Yo on 1
H=N N R
H ME?(M;\@\ X
3
R
2
- OH R

In another aspect the present invention relates to medicament formulations that
contain the above-mentioned compounds of formula 1 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
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

or also

OHHH

HN
wzm X7

wherein the groups R', R?, R® and X may have the meanings given above,

R-1

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

above. -8 W02008/020056 PCT/EP2007/05851 5 Within the scope of the
present invention it is particularly preferable to use those compounds of
fOIP200R/PA0MGEBein X- is selected from among chloride, maleate, JAHEAABES07/058515
fumarate or succinate, optionally in the form of the hydrates and solvates

thereof. Particularly preferred within the scope of the present invention 5

are those formulations that contain the compound of formula | wherein X"

B oo e e R LRI B o s trose
Avoptioidsoidenystalihyheseincatisreetiated fioeemengrehioride, maleate,
RafRiraee TiemHIaeRROLBMH MfosmrbALIRISA thelddaditinathe&enps Shd
gﬁ%ﬁl Ossgoelr(?"esé) Iv\/rﬂ Efzsw ?rpéj sh draa t&s tf%h!é:%dg%@( i:l?\(;ention

the present inventign
0 rlr\{%geF'r(?Pﬁ E[ﬁcl)s%‘q cb‘gr%rgo A%ry?reference made fo'the compo

. irgithane Sespdasions thalsemipiodherrdRoBad 6§ fpaay'astavarsedn e denotes

teHlkgidgharmacologically active free base of the following formula
contained in the salts 151: O~-OOHHNNR MeMezR OHR 1/,
wherein the Igtroups R1, R2 and R3 mall\ébhave the meanings given above

Jeateranseialie cReBRISRIRMRH Abnays IBHdaiudRihthe scope of the
fprendations rdantaiitig gossitive sulsEees2addcsy Stadibasedadifoatiales of this
R AT b g i
REORA R TR LRBIOR IS B SHAIE SRR YR LS tieh may
dreafaravedogiral iisceproiedcinypaieraincr masie inamaconsgiear1’ within
apeeptable sreiBioRiScAs VR WRIRH Béhanplaed B dudatvries ans
?ﬁﬂ%?m a%%(()glg%%rg. %{:ﬁ\?&? *Pe?é nggc&t ﬂweeqro%c ”i"h'é“fSPrHBlySé%t%%Qo“ﬁ‘?the salts

’?e of ﬁ% m

OY\O OH ‘ o

HN
RS

2
OH R 4

wherein the groups R', R? and R® may have the meanings given above.

In another aspect the present invention relates to medicament formulations
containing an active substance 2 and a free base of formula 1" wherein the groups
R', R? and R® may have the meanings given above, 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 water, ethanol or a mixture of
water and ethanol as sclvent.

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

9.
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30 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,
pulrpensaigoeasphysema of -9 W02008/020056 PCTIEP2007/058%13 /EP2007/058515
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

oedema. 5 Preferably the compounds are used as desgriped above to

pRIRE argingreridGtivaIRdmpaatAssAR RS rite EHR YRRy diseases,
mylstiorfimpdischrewhititected ficus anging, branudhiciation ARS8 diaddt
Falpnatss\@rasNARGHS) ASErHRS ST SFABIA R Yudulisand

chronic obstructive pulmonary diseases (COPD), while it is particularly
preferable according to the invention to use them 10 for preparing a

phigferabdyticalcesnneosidsmreripedteatnentibetrabertalapienaicor

GRAE B0 étﬁﬂf@&aéﬂi@rﬁqd’rsﬁm_éh@éﬁﬁﬁf;éﬁtf%q?%@f%l@é@ﬁﬁrﬁ@ﬁ@f&“ﬂ@easas
t | t to_prepar .medigament for.the.tr nt I

S B AP SO L e, LS, acuc
ARG ARk Sy OR Bl bsRATERS SN B P B ERGIEHE VR Rylmenary diseases
geferablehilssit heantaditainentforaniationsrahegtditigetintemtivretdiose them

(R P IR AP MR RHSR CAERRRINAREN f@PﬁH& YR SHGHYRial asthma

pulmonary 20 diseases selected from among allergic alveolitis, restrictive
Al R diseases triggered by work-related noxious substances, such
as asbestosis or silicosis, and restriction caused by lung tumours, such

ag i@é%@ﬁﬂﬁ@r%@t&ﬁg@ﬂﬁ% ﬁ%@i@@ﬁ?@ﬁ@%rrﬁ[ﬂ@ﬁbﬁé'&@&ﬁﬁi@@rfdzf‘@{@%vention

nd I‘ymtghomas. 51tis :—%I%? ﬁ)ﬁefﬁra le to usée thf medlcamerht a which has its
S iR Desinmsatios e et s i RRBysege which has
coigptsifida @t heivesimehs bt dtubnp R AE§a s i set-BEdetaase inhibitor
fehcasmeng pneumonia caused by infections, such as for example

infection by viruses, bacteria, fungi, protozoa, helminths or other
athogens, pneumonitis caused by various factors, such as for example

pat . : ple .
At fratronrieiarPlednEs hermralsrpenidiatBH IR sRsREIRD i invention
filorpsenacellaghansesestichl as fopesitimple tthedrestthentadb destrictive pulmonary

YRGRESEREASIT Y 2RBAG ARSI AVIAMEIPSETicEVE bR iRhary diseases

example Boeck's disease, idiopathic ) e
triggered by work-related noxious substances, such as asbestosis or silicosis, and

restriction caused by lung tumours, such as for example lymphangiosis
carcinomatosa, bronchoalveolar carcinoma and lymphomas.

It is also preferable to use the medicament formulations according to the invention
to prepare a pharmaceutical composition for the treatment of interstitial pulmonary
diseases selected from among pneumonia caused by infections, such as for
example infection by viruses, bacteria, fungi, protozoa, helminths or other
pathogens, pneumonitis caused by various factors, such as for example aspiration
and left heart insufficiency, radiation-induced pneumonitis or fibrosis,
collagenoses, such as for example lupus erythematodes, systemic sclerodermy or
sarcoidosis, granulomatoses, such as for example Boeck's disease, idiopathic
interstitial pneumonia or idiopathic pulmonary fibrosis (IPF).

-10-
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interstitial pneumonia or idiopathic pulmonary fibrosis (IPF). -10
W02008/020056 PCT/EP2007/058515 It is also preferable to use the
medicament formulations according to the invention to prepare a
prazaidcEatieal composition for the treatment of cystic fibrosis orPCT/EP2007/058515
mucoviscidosis. 5 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

cterial or vjral [nfection, ajlergic bronchitis and toxic bronchitjs. 10 It is , .
T BRI abIea e R e EATTN I BeE AR @ e nvention
itvengipara@ repna ceplioahzmapticitiao fapdsritieatmerd obaystinfilbiosis or
RReNReiasiss!t is also preferable to use the medicament formulations
according to the invention to prepare a pharmaceutical composition for
the treatment of ARDS (adult 15 respiratory distress syndrome). It is also
dtésealisidtefasebindaiidamerdinanedasadedenspesanding ntishinvention
tﬁbmm@?%mfﬁmﬂi@l@?ﬁmﬁm oy th tieiment of Pudmomdry such as

e r t r afe i ; g

e oA SR B P S P BBReR, B pronenits and
prafisrBEN AtMESresent invention relates to the use of the medicament
formulations according to the invention for preparing a pharmaceutical

GPFERASHIBRAOINE AN A asUR AL foRRRafipe abeSdfab the invention

t the above- 25 mentionied use f o
PReRTFREER B BT RERHIGA 6P BRO AP L R B FehRREPaIRs

obstructive respiratory complaints, particularly for the once-a-day

tie iR Hlastama & (B Menrauak Rderrdingtitns Butbetiagreahe invention

e rFs)resent invention relattes to the us:ta

R RaR S rharTEe R Baitpe i 2 (€ MERREME ARDS (qdui

] ) nfor preparing'a pharmaceu
CErapiERtaon dist Rt SEHAEEeM cell mobilisation. The present invention
also relates to a process for the treatment of the above- mentioned

AMENS, e%r?%f&%sr'%dd@eﬂaﬁé ORERLINRLE b IRE ARRYE BN tBhe invention

medicament formulations according to the invention are administered in

-9 MeRIsTOhRRasestiead sonwesHiensfor the treatment of pulmonary oedema,

for example toxic pulmonary oedema after aspiration or inhalation of toxic
substances and foreign substances.

Particularly preferably, the present invention relates to the use of the medicament
formulations according to the invention for preparing a pharmaceutical composition
for the treatment of asthma or COPD. Also of particular importance is the above-
mentioned use for preparing a pharmaceutical composition for once-a-day
treatment of inflammatory and obstructive respiratory complaints, particularly for
the once-a-day treatment of asthma or COPD.

Moreover, according to a further aspect, the present invention relates to the use of
the medicament formuiations according to the invention for preparing a
pharmaceutical composition for stimulating stem cell mobilisation.

The present invention also refates to a process for the treatment of the above-

mentioned ailments, characterised in that one or more of the above-mentioned
medicament formulations according fo the invention are administered in

11~
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therapeutically effective amounts. It is 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
nYSiAsA0artage that the patient can become accustomed relaf¢@KEP2007/058515
quickly to regularly taking the drug at 5 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

mulatl ns rdi to the | e ion ha t hi alit

e R R S L s R oIS Beepirman actve
b%ubﬁéﬁaﬁ%&éw%@&i@ﬂw%hm k@ usgdrtivenanstriinaibrbyfateindsivation once a
stdpi@nesls ks Iuﬂﬂdtug@kﬁ%smw@c%fe aahqug fﬁé’;@i&@éiﬁ@@éth%tthe

i e in rs rm

"é%ﬁéﬂ%%%y ?fﬂé?@?ég{i%ao% R SRR o B e g o
ifRERI iRech B e &84ble of nebulising a small amount of a liquid 15
formulation in the dosage needed for therapeutic purposes within a few

S?ﬁ@’b%sk!ﬁ?|Pr{l’eff‘&{&r??é%f&é%ehﬁh:H‘S&%QS%L&QQ%’@&'%‘rﬁ"{&é}?cmgﬁﬁf%se

suitable. Within the scope of the invention, preferred nebulisers are'those

PRI AAS IR ReSHTNIBRT AT S8 RRIgieths el faimmpigions
raiceolitiog, tmdise imefartidiyHese ttheme@bhigjbrqlitatity aftactiwedsu bEtenzemulations

T O Y e an
T B P B SR ARB LR R T ielis St use a
the%ﬁ@émuf t#a@yv ebpemalantientesragaunisyesissing sytablenhalers. A

Aorappatiatusf-isikikiieniey teiprepsiaiiy ey @ﬁéﬂﬂ@ﬁ’ééﬁﬁﬂﬂ @f/fhasa! route.

iquid a omno |t| r|nh iQn.Is .
e P o Sl Ao e
g‘ffm‘ééﬁmaﬁhﬁﬁ@%@@.@@%ﬁ*ﬁﬂ%%@%&iewwwe\grmrzes‘?%ﬁeconds
RiYores 6arand|GidatleHer fremmealtying alesiciiption pirticolebyliseitale. Within

thig @Bﬁlp% PRARBARRLAIREH SR rFé’Z?’D(Psre‘?Q D RS AL A amount of

destined for the lungs, which is

ress '\/\5‘#‘? to, 500 bar into an er
AHREOLESTS LR Y 8ﬁ‘f’éﬁa@aﬁ@aﬂﬁﬁf%fr%?eFBﬁ%EHEEfefab‘Y less
eti’q@legﬁynmqbtmné agiire sobstancostiotiteratmdenealtioliset abefeeably in one

I dRhaerfo0b tifs t‘ﬁﬁ&?ﬁ%@ﬁ@#ﬂ%%ﬁ@ﬁ%ﬁt&@% ﬁé’l‘ﬁ(qérb%e (or particle
S

R e TR e R D U IRRER syt e

daﬁqjgtﬁg,ﬁﬁﬂs@m diesesg! atready corresponds to the therapeutically effective
quantity. An apparatus of this kind for the propellant-free administration of a

metered amount of a liquid pharmaceutical composition for inhalation is described
in detail for example in International Patent Application WO 91/14468 "Atomizing
Device and Methods" and also in WO 97/12687, cf. Figures 6a and 6b and the
accompanying description. In a nebuliser of this kind a pharmaceutical solution is
converted by means of 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
reference is expressly made to the entire contents of the literature mentioned
above.

In inhalers of this kind the formulations of solutions are stored in a reservoir. It is
essential that the active substance 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.
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35 possible without any further handling, in accordance with their medical
purpose. -12 W02008/020056 PCT/EP2007/058515 Moreover, they must

not contain any ingredients which might interact with the inhaler in such a
Wiy2898t828@Aage the inhaler or the pharmaceutical quality of thé®SoRItR#R7/058515
or of the aerosol produced. 5 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

the ublicati ns The im of the inventi n is,to provi e
qﬁ]ggﬁohg%r& a ug%'u% -e ar%‘fc”hﬁ%‘%fﬁ‘c‘?ﬁ‘ of he'Ccom %?lrﬁer]aqé{ v?ﬂ’?’the

BIRRA IDiieh anwatsasdhipmagadarishedaienthe Bharmasputisghriuality of the

rrgmuﬂisatmmbfraas@wS)@] psituthelinhalers mentioned above. The active
substance formulations according to the invention must be of sufficiently

Uqé pharmaceutical quality, i.e. they should be pharmaceutically stable

Pgkulisg bRl B mERRsRs ner@iissar e aReihetighgample in
Ratert>Apraieatibly \AIGhesHD 180T thsinTRetanp ropplicatidred/ D ONIBES 0

GRERIHLIS 18%hrBlGPR SRR MRIRAH IRINOIAERHIISEH) RYBRENS Of an

inhaler under pressure, while the composition delivered in the aerosol
produced is within a specified range. According to the invention the

fohawimaf frefenaiooisdmetbdde tveasisnascetbamling vatiuengs-ethanolic
%ﬂﬂﬂ%ﬂér@éf@ﬁ@%@nhp‘d@ﬂ@‘é?'foﬂﬁ%‘i@@#ﬂﬁl&ﬂrﬁw@iﬁ@ ARYHaimrRiards required
éure of dlfgerent salts u? rmul 1 Ift emedjca ent formulation

accor ure E eumv%% ion COﬂ aln ere aﬂFSm(% O?I’H?ﬂaifr? men%oned above.

préf %W%ﬁ%%ﬁﬁ% f@ﬁ@@i@iwwrﬁmﬂa ﬁfwmﬁ@wrﬁ%ﬁbﬁ] gf
varftivestilth gye chifenent salisad tidladtgainee freg bhsealdfderphidmidac2btically stable

T FQ%QSFQ&’& 8@80?98“98&’%" f?:fef%ﬁ% n? %tl’i’é‘é&dt\ﬁ iUéen%‘ﬁ%trﬂBre

rmacolo IC active free’base’1" in the cament ormu lation

af?:r i 3&8*%@%&%“‘% AROPIABELGES TrRf SRS DB HAND sPdutipns must
atleati® S apaite nfdh geg Ithulisedhicoledn preferabihdleo @xdemyressure, while

100 el Rperitdndeiing &9 invesiioEaHriaBeaRIGHRl 4B aplmidhsnge.

formulations according to the invention contain about 2 to about 100 mg
of 1'. The concentration of the compound of formula 2 in the medicament

féenargiicn tadeeiave tipmthinlembuletioapseferalty 6ontaing e acivmpubstance

predecabhylorie compound of formula 1. However, the formulation may also contain
a mixture of different salts of formula 1. If the medicament formulations according
to the invention contain different salts of formula 1, the preferred formulations
according to the invention are those wherein the various salts are different salts of
the same free base of formula 1"

The concentration of the compound of formula 1 based on the amount of
pharmacologically active free base 1’ in the medicament formulation according o
the invention is about 0.1 to 1000 mg pro 100 mi, preferably about 0.5 to 500 mg
per 100 ml, particularly preferably 1 to 250 mg per 100 ml according to the
invention. Particularly preferably 100 mi of the formulations according to the
invention contain about 2 to about 100 mg of 1".

The concentration of the compound of formula 2 in the medicament formulation

according to the invention is about 10 to 6000 mg per 100 mi, preferably 10 to
5000 mg per 100 mi, preferably 50 to 5000 mg per 100 mi, preferably 50 to 3000
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35 5000 mg per 100 ml, preferably 50 to 5000 mg per 100 ml, preferably

50 to 3000 -13 W02008/020056 PCT/EP2007/058515 mg per 100 ml,
particularly preferably 75 to 3500 mg per 100 ml, particularly preferably
"BR30086°R per 100 ml. Particularly preferably, 100 ml of the PCT/EP2007/058515
formulations according to the invention contain about 100 to about 2500

mg. 5 The medicament formulations according to the invention contain as

solvent pure ethanol or mixtures of ethanol and water. If ethanol-water

R S R BT b SSOURE ), O R sy

&Jﬁf@ﬁ%@ %éﬁé?eﬁm mareeraHe mbnPadigrlerwpraiesably MO mi of the

Fartiousitnprateraiirpeditariant fionudancas febdne 100urabseas 250Deng.
present invention contain as solvent pure ethanol or ethanol-water
mixtures containinF between 50 and 96 %, particularly preferably between

ehgrigedsaTsakioraniR iRt as 47 inad 918 LMaRtPneruNRIS aghanbent pure
aitavalerrinisdtales pdsdibeddb arsed witier. cli-stieenisvaatdrsolixbilissrare used, the

%*&éﬁﬁ?% Sepuralaohplanssywelaniens HAsthentaINEYreferably in the
monoegm
|

ether. Accordi o the invention, 15 howeyer, it is preferable if

TR O o A SRR el anly Yt g rom 40 to
i ot hemohidMosiperiichlaiy arefemeteom edicernentierrantatirnidfor the
fﬁl@ﬁif 648 T the [reariemivapifiarabhtaintas é@!‘?ﬁﬁtrtﬁél(‘)é?eﬂlaﬁdi@)5ethanoi~water

r . 5. particulasly prefer Wi
e oA R e S0 ! IR B cIehBR 128N 67 and
| 2o iticHIp beinesm/enaes B patbrirl idiatitaRthaReldRg water itis
thésanvestible i predastily ovibelvangedranesSlthitsers, guefeaabdyg. benzylalcohol,

?O%_?ﬁglﬁéﬁédogéigtﬁyl%ﬂgtﬁ; .ilmﬁ%‘%’"ﬁ?%we@&ﬂm%dt@tﬁ%qnvention,

tion 0 rmacologically acceptable

H Is adjusted by the
VB 15 ST SRR R R LT MBS M8 organic acids may

be used for this purpose. Examples of preferred inorganic acids are

%%@Q{&#@Mﬁf%@&@r@%&mﬁa W@Eﬁéﬁ@;&Eﬁiﬁiﬁ%WP&i%nol and
acla, niic acl rc acld an S rC, acld. ampiles o .
el e B e e e o R RS B Shseatip the
Jreagsofsinadia asithB -BcirataiRd dighuatirie Aot hafeipadisdliasii girgterably

aeidwisenadisoatid, (RaaHEACIpdartliaasitNepioni@anid £0recatding to the
gﬁg@ﬁ@qid’ methanesulphonic acid and benzenesulphonic acid.

In another variant of the invention the pH of the formulation according to the
invention is preferably in the range from 3.0 to 6.5, preferably between 3.5 and
6.5, particularly preferably between about 4.0 and 6.0.

The pH is adjusted by the addition of pharmacologically acceptable acids.
Pharmacologically acceptable inorganic acids or organic acids may be used for
this purpose. Examples of preferred inorganic acids are selected from the group
consisting of hydrochloric acid, hydrobromic acid, nitric acid, sulphuric acid and
phosphoric acid. Examples of particularly suitable organic acids are selected from
the group consisting of 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. Preferred
inorganic acids are hydrochloric acid, phosphoric acid and sulphuric acid, of which
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35 inorganic acids are hydrochloric acid, phosphoric acid and sulphuric

acid, of which -14 W02008/020056 PCT/EP2007/058515 hydrochloric

acid and phosphoric acid are particularly important according to the
IWHA802895he organic acids, ascorbic acid, fumaric acid, PCT/EP2007/058515
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 s also be used, particularly in the case of

C ch have other properties in ddltlon othel aC|d| erties
R A RS 2B e S R SIS o e

drﬂme%tm-oﬂiszb@r@r@%i@ aﬁldésﬁé@orbﬁaaﬁiacaiag%@z@C&@c@;ﬁﬁméesulphomc
hasesmayiRisabie useplofdirate trauitheeirelsidSyitRitcbrsBspreferred

|
Sekein R HENRABNTR A ha0e & AU A0 ntoned acids may
AERRYseshRitisHE ke ecassrE aRidIve iR NaNg Ser WRRetiss in
theditmontaitredriadiéfints ipecpenaes aeeuticaktowhidatant, sw élavourings or

RIAIBAGARYIC, 88%%@%&'&%%%%?5988%9 564 %esnred
ég%dltlonall the also be adjusted using a pharmacol ey

TR OGUARLD SRSER B B D AL R ARG bl LFRINS pH precisely
ioripivic mxﬁgaﬂw@ﬂd&ff@r examepis alkslivoaistty@axideesiod pﬂk%&mdtai
hiiebaysiamy ﬁéepﬁéféﬁ@ﬁi AIRAN @@@ﬂ%ﬁ'ﬁ@%@i‘dﬂ@r 1peake BEfE /M are

phosphate buﬁe rt cuI rIy referr $ the hat buf r.,20 Tilﬁ

R e S e e SHTe R e SRt e e e
faRAEIPRAIME fBYREN @%@gpmét@aé ifnemelaionofp kA agelagically
aterfeaitilenvifinitiesseneeneitenpreaent. invention molecules which are

capable of entering into complex bonds. Preferably, these compounds
should have the effect of 25 complexm% catlons most preferably metal

cAtlgioral. il fBRY AlsCoRfiRg etk sreaiRdiGibameceptable

dm&teasuB(EﬁTEbotmaﬁp@@mmm&samemame igosgdniondiE Difyanic buffer
gum YD LRRCARBIGHRG A9enbEle Rk S QJHE‘a?Q%é!T@d%d from

used 0 IIy he forr%%Ahﬂg drates, mor re e ﬁ%ﬁ/cﬁ he fP I torred i
R RIS PCe %rt?é" felyerse ggreutarly p"e erred s

cﬁmmhﬂ@batmmﬁw the form of its ethyl ester, and this may be in the

form of the mono-, di-, tri- or tetraethyl ester or mixtures thereof.

The formulations according to the invention may contain complexing agents as
further pharmacologically acceptable excipients. By complexing agents are meant
within the scope of the present invention molecules which are capable of entering
into complex bonds. Preferably, these compounds should have the effect of
complexing cations, most preferably metal cations. The formulations according to
the invention preferably contain editic acid (EDTA) or one of the known salts
thereof, e.g. sodium EDTA or disodium EDTA, as complexing agent. Preferably,
disodium edetate is used, optionally in the form of its hydrates, more preferably in
the form of its dihydrate. Moreover, EDTA may be present in the ethanol-
containing solution in the form of its ethyl ester, and this may be in the form of the
mono-, di-, tri- or tetraethyi ester or mixtures thereof.

if complexing agents are used within the scope of the formulations according to

the invention, their content is preferably in the range from 0.1 to 50 mg per 100 mi,
particularly preferably in the range from 0.25 to 25 mg per 100 ml of the

15



10

15

20

25

30

If complexing agents are used within the scope of the formulations

according to the invention, their content is preferably in the range from

0.1 to 50 mg per 100 ml, 35 particularly preferably in the range from 0.25

¥/ 98%%#08e95P00 ml of the -15 W02008/020056 PCT/EP2007/05851#-P2007/058515
formulation according to the invention. Preferably, the formulations

according to the invention contain a complexing agent in an amount of

about 0.3 to 15 mg per 100 ml, particularly preferably from about 0.4 to 8

%mﬁ;{% 0 N AL LA SO RERAa ISR SRR IS oraing o

y analogously er pOSSI e ad itiveS wWhich are compara

m\mﬁ@%a%tﬁ%r%épmm@ﬁmﬁa@@%ma@w%eﬁ?@aﬁa 8df pe mg per

ustwl misteadiafithenpreficaiss fasraxaopled pitti@riaggsieradd end the
salts thereof. 10 Other pharmacologically acceptable excipients may also

be added to the formulation according to the invention. By adjuvants and

aHRRIRE S Masia Son e bisheisp Ay oisinis8lsaieRmy Avapede!Y to other
gruktikimpdditcally wisietulasibstapeeaizidh EDiAaT Hotsabsibistanck, which have

Q‘:Hrﬁ AR o5 T‘J@Fﬁéist‘éﬂﬁtﬁgﬁ‘fﬂ@hé% e JWhskneedndRGs for example
éld’n Col |ca r}‘iﬂﬁ ;E\i r}w der to improve 15 the qualities of
thE" 85%5 Wl Sﬁ 5 ably, these substances have no
pharmacological effects or no appreciable or at least no undesirable
mmmmg%@mﬁmmsmﬁm%m@m@w thesany atided to the
afdolruva‘g 06,‘—,”30 éjr%'ﬁ'x ﬁ %IUH en‘? ﬁ q @b'lﬁer Htc%xv%%né?e meant, in
ic es Fﬁ | INIS

or preservatlves pro ong eo

rﬂ%rﬁ%@ﬁcﬁﬂﬁbﬂ’ﬂ@lﬁtﬁﬁ?'%’@@é‘w asoeriabluAngdherapsinicaty meeful
othes edditwelikh sswidhadha etitelfiebatishider Datseainstuftemulated together with

e pre?% 6@ Q(r@%cﬁ%ﬁ%qamlof%jﬁaﬁ %H%BM@%!{?WW@H@]% improve

eXC|p|ents InC

s’such C I’bIC acid B
B0 158 AEME RHOTBNSF B WAL T T b ISR gUPStances
ﬁmwgwlatmandm@élrﬁfam mmemhwawemmtdaaet(rﬁanmjam@b!e

%QB@B@M%@S@%H%%@SMﬁW@:ﬁéEﬁEHEMWOWQH?éﬁ/ants and
S wtath fnd S|m|Ia] %?r% NS or prowtajaun OCCHI’I‘ n(? S Watwes which
VBB A0CHHAE HRILFAPIIRIG K RIARILSS S FIUEE 340 CeaMming
pmﬁim?géhis&t@IEU%Cﬁéf@éwﬂm@hmrwee@@@lé@rﬁnmﬁﬁ@%yﬁm\yﬁa aS
aﬂﬁ% igargs inghidme m@b&%(h&yﬁw@&a&h@% BHAe38t. The additives also

P Raiabiene) TG e YR OUEN kGt exarpe

The preferred excipients include antioxidants such as ascorbic acid, for example,
provided that it has not already been used to adjust the pH, propylgallate and both
natural and synthetic phenolic antioxidants. The natural phenolic antioxidants
include for example vitamin A, tocopherols such as vitamin E, and similar vitamins
or provitamins occurring in the human body. The natural antioxidants also include
flavonoids occurring in plant organisms, such as e.g. naringenin and resveratrol.
The synthetic antioxidants include e.g. BHA (butylhydroxyanisol), BHT
(butyihydroxytoluene), TBHQ (tert-butylhydroxyquinone), tris(2,4-di-tert-
butylphenyl)phosphite and tetrakis[methylene(3,5-di-tert-
butylhydroxyhydrocinnamate)imethane. BHT or tocopherols are preferred, while
BHT is most preferred.
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butylhydroxyhydrocinnamate)]methane. BHT or tocopherols are preferred,

while BHT is most preferred. -16 W02008/020056 PCT/EP2007/058515

If antioxidants are used within the scope of the formulations accordin

thE AR Btheir content is preferably in the range from 0.1 to ?@@%?&007/058515
per 100 mi. Preservatives can be added to protect the formulation from
contamination with 5 pathogenic bacteria. Suitable preservatives are

those known from the prior art, particularly benzalkonium chloride or

e R g o o
dRGRIOR HRfiegaptand ﬁmﬁ%&ﬁa&va{&%.@aﬁ 8 OehidROPHEY per 100 ml.

amount of benzalkonium chloride added is between 1 mg and 50 mg per

mﬁ%ﬁ%@%@”‘%m@ﬁo%%j&&%ﬁ e o plaminatop wih
oA TR, 2o A B RIS SBrL B a SR R BIKBQB AL, BReT ort,
BeitaikeriubeoridkokivmayhiFidbon dehzaicadithgtbehedatemtsontias sodium
asbﬁtz@m@ m"t*h@%tﬁﬁd&f%ﬁ%@%%ht%ﬁﬁﬁ% rﬁshaﬂollr%ﬁ%ﬁ—équ@ﬁza:komum

90 O/cag/v Eh e, |§ d for an (L reser tive, as £ of
or| eé?tﬁ iS alre 3 pr%rs”éH Otﬂéag%?v i h‘ QéWed € dmount o
féﬁﬂéﬁé@@ﬂ@&bﬁ%ﬁwé|9@¢ﬁm|&a%ﬁ%1cmﬁpﬂaﬁur5@ e pead@9s! atid

rfeatledatmﬁdm@‘f@r@ub}-b@dm bufiersysteparbriides hetaaliaty prefrably about 3
g%?%f‘fﬁa ly 20 pre{q(ﬁrrn §§ wﬁﬁa{ %st%%arl? ng % l(V I%Péﬁ%ﬁg e%aoﬁ i of the

Jerm iRy a6ciriseR haHnyes @uﬁfe%vg@h%%md&qﬂ%esm%rﬁ@o be used
\mmrdirsgémﬁminﬂwMMpmmdMﬁréomfmIatﬁamt@laeraatlvessu bstance

anWIE@éHé§ER§h§ﬁoTN€a@QH|ﬁﬁPQQ & phagercoriealsdissiVRAed for any
in water may be_ carried oyt using compressed air or

e, PR aE PR e CRELlY i T BRE BBt micure.

and powder aerosols in its delivery to the lungs. This method of inhalation

P psfisakig mr@mﬁ%w&%m BesRaise HLRIAAEGHY I%Jgem and the

'QQ@%'@QJ&& Q 'QH%& @chlq&% %n%@taa%% tS W ﬁgater and

ems coor |na Ing r‘eat ére are bo

a‘ﬁ aﬁmaﬁ*@emgqymg@wﬁam#av fAng amgesak@wamy amtarly
lprgéetieanformulations contain only BHT, EDTA and the acid needed to adjust the

pH, or a buffer system, besides the solvents water and ethanol, the compounds of
formula 1 and the active substance 2.

NEBULISERS

The nebulisation of pharmaceuticals dissolved or suspended in water may be
carried out using compressed air or ultrasound. The resulting particle spectrum is
superior to propellant gas and powder aerosols in its delivery to the lungs. This
method of inhalation is suitable for cases of severe asthma and because of the
simple inhalation technique it is also suitable for children and patients who have
problems coordinating their breathing. There are both stationary devices and
small devices for use when travelling. These are naturally always larger than
MDI's and DPI's. The pharmaceutical preparations that can be used are limited to
microbiologically safe, aqueous, isotonic and pH-neutral solutions or suspension.
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MDI's and DPI's. The pharmaceutical preparations that can be used are

limited to microbiologically safe, aqueous, isotonic and pH-neutral

solutions or suspensmn 35 -17 W02008/020056 PCT/EP2007/058515
FEPARRINEMS. For a long time, simple devices have been used for T/EP2007/058515
distributing solutions, in which a powerful air current is passed through

the opening of a capillary tube through which the solution is sucked (the

perfume atomiser principle) In hand-held atomisers made of glass

@@PHE%&EE&H}% QESHY S A8 BRFAIB LB CRDRRRS A (KRR P ‘ﬁtrtbutlng

i rﬁh%%mﬁéﬁﬁ%éfavi@ SR G i 15 SHRNGD O

gandiaty tubartioangbivevieh3becsioldtio o isuckedidhegrytu(hcgiomiser
%@iﬁtﬁfﬁéﬁeﬂﬁéﬁdaﬁéﬁi%@%@@%é DPEHR {KLEA429s 1HBe air current is
medlcam(?g:%\éolutlon throu IIarle % rnoulli effect), durlrr%W ich M
(A G L R ISR TE ?s ﬁb EEDRETRIA P HEH R QRuser)- More
rigcem!t strficowadedpasden @%@fﬁ@uﬁm@@war@nesp&sﬁas [sIperatig by
m@m@zlsw%mmﬂyamﬁ@aﬂg@nagi@% eFhsnnt M\H@etzhsd@%whe optumum
t rvQir can be ne ain rin
L e B o R R A 2t P carres

dB%@&%ﬁ@%@ﬂEéﬁ{%@MWWﬁw@aﬁm‘éﬂﬁﬁfé‘%’ﬁﬁ@ﬁﬁn dygingradiigh time
dhthsatotimeissdié pvapoatonintftreispiatel inesatdigarshirdiiez pelediriadditionally

Céééﬁ?@%'?oeﬁf‘é@gu%ﬁ%ggb [ﬁBHe@MeE‘%?@BEW\ W@Qﬁst%r%ﬂ fifat only the
wbra[ ons WhICh are transmltﬁﬁd thros%‘gr a;é%@n? r me lum to the active

¢PaMGifshestaRb VIR fow BRSK iRithBaEsErvoir
tAecaate higrrehelistreagpiid. Phengddiaiatéon tmmdanah@ aoEgroiatao takes

tBR B RERA RadY ¢LEARL LRSS 40 REh b RIAH AR Y BR HeSsrRds ubstance
hseorulp gf re, Tosp [?dlf'?ﬁ the'8 ellapt -free 2 rosols according to the

iRVENtioN. %t'?hls powﬂ we’s dnce & %ﬁ’n e p?essly 25 mention the

patent documents described herelnbefore to which reference is hereby

riltrasbaddassibalisaird e heginoivegceiiiohtsavelgpasiempaiimaatokncy

tQﬁeQF?ﬁFL& LF@FQ@&J@& 89;5?3\{}/9@ & cfc‘?]Sgréc{ij (t?&i”%( 5%!'{ transfer

€ assoclate assa €s of description hisne

(RESPHTARS P@eﬁ?ﬁ\ﬁ%&ﬁ%}éﬁﬁ%l% osand Bﬁmdt; Raspnaabiesdroplets of
deyasolsibat tndisgrmetlimeientitime Beaiduse of its cylindrical shape and

handy

The medicament formulations according to the invention are preferably used in an
inhaler of the type described hereinbefore. To produce the propellant-free
aerosols according fo the invention. At this point we should once again expressly
mention the patent documents described hereinbefore, to which reference is
hereby made. As described at the beginning, a further developed embodiment of
the preferred inhaler is disclosed in WO 97/12687 (cf. in particular Flgures 6a and
6b and the associated passages of description).

This nebuliser (Respimat®) can advantageoustly be used to produce the inhalable
aerosols according to the invention. Because of its cylindrical shape and handy
size of less than 9 to 15 cm long and 2 to 4 cm wide, the device can be carried
anywhere by the patient. The nebuliser sprays a defined volume of the
pharmaceutical formulation out through small nozzles at high pressures, so as to
produce inhalable aerosols.
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size of less than 9 to 15 cm long and 2 to 4 cm wide, the device can be

carried anywhere by the patient. The nebuliser sprays a defined volume

of the pharmaceutical formulation out through small nozzles at high

PRSP ESBs to produce inhalable aerosols. -18 W02008/02005BEP2007/058515
PCT/EP2007/058515 The preferred atomiser essentially consists of an

upper housing part, a pump housing, a nozzle, a locking clamp, a spring

housing, a spring and a storage container, characterised by - a pump

ing, & Spr . | ;
B RS SR BOIR T tp T i g

\ROHSIBG P NRZASwar KNG RaMeBi S RTINS PIeSHIIoN SR BTk iarage
velictzisepcatacdtettiecdrper housing part, - a locking clamping

mechanism, 'Bﬁmg%mjﬁ}ﬁd;m i?%%'l%g@? hoting SBH B%‘é?‘i’?ﬁ’ﬁ" one end

the spring located therein;’\ IS rotatably mounted on the uppe
housing paftMZAe RSt taR 10831 eT NRABIRA FREESMrt which is
fitted onto thedpingistusinighinvdhescoaaly direction. 15 The hollow piston

with valve BOsi A kaRBAAFAAAAGE 46 R THOFRAIN WEU AL #268 &nld which is
projects p I’%I tﬁ] %c Il%dd%r of the pump housing and is disposed to

be axially RoEPURIER e is made particularly to
Figures-1-4&-legigaciglgrmge®chanishelasstribie dhsamspef theusing part
dhescriptiOnaoépﬁhh?gﬂmvﬁﬁ‘g?ﬁlﬁiﬁ’ﬂ‘?@_éﬁﬁ@ﬂﬁ@”ﬁﬁid’ﬁt@@iﬁgﬁﬁﬁﬂlﬁ%d?gtably
the mome 0 [n e W piston with valve body.
exerts, at :t}é%[l]gﬁe%?gsﬁsﬁ% %%%I%Q%ﬂ%%l%a(ﬁ "o'66 ﬁp%f aB‘§8 %e[%ymg,
600 bar), pfeasIAesiBEpapighdeiited erle0be &P Y theusing, ithehe axial
measured direxiitirof active substance solution. Volumes of 10 to 50
microlitres are preferred, volumes of 10 to 20 microlitres are more
ptﬁf%ag,e, whilst a v,?lum of 10.to 17.5 microlitres per actuation is 25

i

QRO NalVa e Boey Te ShersiR Alerirsdistiasedhnof O
tR&/NBAET. plsvirbisiptatiely intoribeztylivatsr G0t eumpd®isiig and is

NAZaIesBats BPEXIBIRONVAERSHUARIESHNERMRRUASHIE M ade 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
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), preferabiy 10 to 60 Mpa (about 100
to 600 bar) on the fluid, the measured amount of active substance solution.
Volumes of 10 to 50 microlitres are preferred, volumes of 10 to 20 microlitres are
more preferable, whilst a volume of 10 to 17.5 microlitres per actuation is
particularly preferred.

The valve body is preferably mounted at the end of the hollow piston which faces
the nozzle body.

The nozzle in the nozzle body is preferably microstructured, i.e. manufactured by
micro-engineering. Microstructured nozzle bodies are disclosed for example in
Patent Application WO 98/16530; reference is hereby made to the contents
thereof, especially Figure 1 and the associated description. The nozzle body
consists for example of two sheets of glass and/or silicon securely fixed together,
at least one of which has one or more microstructured channels which connect the
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micro-engineering. Microstructured nozzle bodies are disclosed for

example in Patent Application WO 99/16530; reference is hereby made to

the contents thereof, especially Figure 1 and the associated description.
THER6ZEROYSIY consists for example of two sheets of glass and?6i/EF2007/058515
silicon securely fixed together, 35 at least one of which has one or more
microstructured channels which connect the -19 W02008/020056
PCT/EP2007/058515 nozzle inlet end to the nozzle outlet end. At the

nozzI outI re is at leas r non-r und eni to 10

R s T RE SR AL e ere Bt ShTS et east
aserm@ﬁsaamﬂw@m@ﬂp@emg 2 to OChmirsass Hanprand & utaiyiepns wide,
ﬁﬁézdﬁr@lmﬁgﬁﬁ@%aﬁf?fl@é@f@yd\HQot@% @ﬂ@?@ﬁ@%ﬁﬂ%ﬁ@l&ﬂgtﬁ Bkthg 7 to 9 microns.

|nc § l?e%raﬁ hm%ﬁ%ne a%‘r?erér% E\n%géir%c |on (?ﬁh@ ﬁggh%ggg%e%ﬁﬁs ?f spraying
tRbthadeosTiesipANe BegstAGrY BEKE4R fi Al AR epehrifeeirBay be inclined

orelmmmb tine direttienihchespisyitigrmudy Hee moclite d pelaitive tm tne case of a
@’t%&a@? ot%@gpgﬁ%{gg%tﬁfﬁéf%r&w @ alfections of
era tol 10

of 60 to 15 degr most p The nozzle openings

S
SR BYEIE Y Qﬁé‘ﬁ@&?ﬁt"ﬁ §B&%r%%@%@86%ﬁ%@%§ fgfr@U degrees to 160
prefpessy rrebesphiyiag an HhgeldfBGhiordfd, defireese posfepadlgradlioSToo 100°.

MREORSzASHBE ALY akIpieiens§ Moshgeaiest %dsﬂ_zﬁlfr‘r@%f?t’!@% Qbo microns,

spra her ore meet in the he nozzle openin

TG RETBA T SRS OB AP 5w SIS R b0 to 70
b@rfyoaﬁanf\e&nqzm@s&ﬁ@ oicpns BoUeshppeéssietly HTDdisdoraphApraying
istiiuee théatanahdhedionze pparingR: ijseamialable aerosol. The

preferred particle sizes of the aerosol are up to 20 microns, preferably up
to 10 microns. 20 The locking clamping mechanism contains a spring,
ohsralesgarppninned HbfIU RRFERSERLLSAh §eParaiite Rifsiie nozzle body
raéanemntpl presgyrel bEugptin§Gictsaptieée rahhe? (ke FDfldzyend & atomised

%ﬂ&@ﬁ%@ﬁéiﬁ%@ﬂéﬁm QR&BMH%‘%‘H&IQBFS%R%MW@ ?é‘i‘%?{a%trcle
locking member. The travel of the power tak flange is precrse

iR By RRBEP LS aﬁ&oa#&vrarcg?aﬁ PRI 0 el a8
tensioned via a stepping-up gear, e.g. a helical sliding gear, by an external

tqwm«hrgfbrér%nﬁjmm&ﬁ%msg ROy} partefér%rgeg solabifeal helical

to the s rln% housrn |n th OWor%)USIn%% art I scas

e W onact el LG TBF SHRG acts on the

 nRQelpieke-sififangas a spring member the movement of whrch is determined

by the position of a locking member. The trave! of the power take-off flange is
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 upper housing part is turned relative to the spring
housing in the lower housing part. In this case, the upper housing part and the
power take-off flange contain a single- or multi-speed spline gear.

The locking member with the engaging locking surfaces is arranged in an annular
configuration around the power take-off flange. It consists for example of a ring of
plastics or metal which is inherently radially elastically deformable. The ring is
arranged in a plane perpendicular to the axis of the atomiser. After the tensioning“'
of the spring, the locking surfaces of the locking member slide into the path of the
power take-off flange and prevent the spring from being released. The locking
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30 The locking member with the engaging locking surfaces is arranged in
an annular configuration around the power take-off flange. It consists for

example of a ring of plastics or metal which is inherently radially
SYRE008IRZMSBrmable. The ring is arranged in a plane perpendidiffd/&g2007/058515

the axis of the atomiser. After the tensioning of the spring, the locking
surfaces of the locking member slide into the path of the 35 power take-off
flange and prevent the spring from being released. The locking -20

W 0 / i
R BRI e B esen i o
pRapiRg . imtbedectingcinalabee IBERItSCIamsiHg B prifnqrdamping

antustingshution dstnatieg ipatatelstonthedpratalie lanth epeefientdnt plante, threferably

q{%”fﬁ%ra §foi gﬁ@fﬂ@B@d%ﬁ%ﬁ%ﬁ% HRIPLBIEd AR HiSANAYIRE Snnular

plane. Detalls of the constructign of the I6ckin cl?m In mecfglgr:lsm are
IR 7980 O Rle R AT SR T AR BRI oo
tHesspitieg hoUdD@aiD8BOers the bearing, the drive for the spindle and

the storage container for the fluid. 10 When the atomiser is operated, the

er part of the housing is rotated relative to .the lower part, the lower
e s By SRS At SRS e R R and Govers the
desaprasdbe dridehfassoebspindimenst the alareaskongigeafoatrfieid.

clamping mechanism engages automatically. The angle of rotation is

f ly a,15 whole- i a: .
SR S DL SR AR oA A e

e spring'is ke- .
OPIREN AT B IS TR TR SRS SREVNAHSRB AN e B SRIIRY
thechoallavilgpistoorispetiesthactt bisibe the noplinderfiththéglioalshdingiggar, and the

ﬁmﬁtﬁgﬂ&\@ﬁ%ﬁ?@fgﬁ e luichiraming W@&%@E@B%ﬁﬁi@rﬁ%@erabiy a

pressure c er in front of the gﬁz

le. ired ,
PRy OrRBERGH GbrafdssiEiRefctol ircﬁﬁ%rﬁ?gsﬂw reeb%é%e time as the

aspringed tamshmetsdhedmvbetatenifaroonpafent dn dtecrpprRr thewsinggart is
Trlﬁ%vé@@Sﬁ?cﬁi?té‘iﬁﬁfeﬁoé}w&fhﬁémguﬁ FEIOn0s PERATANIVK inside the

PG Qe iveion, 25 116 el BIRRSES R BFREALY HEM tre

storage container is sucked into the high pressure chamber in front of the nozzle.

If desired, a plurality of replaceable storage containers containing the fluid to be
atomised can be inserted in the atomiser one after another and then used. The
storage container contains the aqueous aerosol preparation according to th_e
invention.

The atomising process is initiated by gently pressing the actuating button. The
clamping mechanism then opens the way for the power take-off component, The
biased spring pushes the piston into the cylinder in the pump housing. The fluid
emerges from the nozzle of the atomiser in the form of a spray.

Further details of the construction are disclosed in PCT applications WO 97/12683
and WO 97/20590, to which reference is hereby made.

The components of the atomiser (nebuliser) are made of a material suitable for
their function. The housing of the atomiser and — if the function allows — other
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clamping mechanism then opens the way for the power take-off
component. The biased spring pushes the piston into the cylinder in the

pump housing. The fluid emerges from the nozzle of the atomiser in the
fOIPTWVBOLNEEY. 30 Further details of the construction are disclosE§ FP2007/058515

PCT applications WO 97/12683 and WO 97/20590, to which reference is
hereby made. The components of the atomiser (nebuliser) are made of a
material suitable for 35 thelr functlon The housing of the atomiser and -

ti 056 T/ /
pggﬁs%%zs RSP Breferibly ik ma Féﬂ%% 5By .nﬁéﬁc@ﬁ %%ﬁéﬁa For
rapdifal ﬁﬁ? eRSReR SRy, c%@h}ﬁ&&%@kﬂéﬁ?é%a R ¥e%Used.
Figures 6 a/b of WO 97/12687 show the nebuliser (Respimat(r)) with

advg%?tgge%@sﬁy be |nha F| ure 6 a s g%vgg%%uh@%g‘r?‘ #@cﬁ%ﬁw%h the

tﬂ%{?&ﬁjﬁ@é‘?&ﬁh@éﬁi%fﬁttﬂ@s @&W@%E&‘ E‘ﬁ%YP’P—’*I@Dr%aé‘ Frageously be
Ioﬂmtadmﬁig&eﬁlﬁm thinoughet hergitudisat seithichdismugl fble atechidd Ritd the

NSRRI LE @B"% SR IR REHR D e eHGA the atomiser
Wé&l.g}s maounte %éhe h der (53) for the atomiser nozzle. In the holder is
t

?I%prh'a%y 2)53 d a filter (55). The hollow piston (57) fixed in the
power take-off flange (56) of the locking clamping mechanism projects

pﬁﬁﬁw&ﬂ@éﬂlﬂe@mmﬂsﬁnf(sn?mmwpﬁuﬁpitﬁ)a@m@@bplwwm of which

[low
Cgrrﬁ rtggsj 1 elagﬂ?‘:% @%é %L%Ssl%?c?m?setp Eé%glesoﬁ%%%g I% @%ﬁ%ﬂhe nozzle
%&W éf}aeaaﬁ Aditgs fé Wﬁ@rh@l&%*p@fﬁ@@ (‘é@)@%‘}d L'aéa?ee%vﬁfﬁéke -off
Hamgetti@) off tharigeknthelstopitglinashahisrtipeopete ptaklg-oifo flaagglinder of

ERIRB OB ASURE RIRBLAERIEE dase r{wg\sgu%e ). The

member ides between the sto nd a su

iR H TR RY e dRRistineButt aﬁ*@& 2 UBRALbRFRdRert s the
|etzkm@(membémcﬂrhieajppwehmtsmgfb&angadea'ustmmbmhmedeq%)'eladed

is stosed off e HWW@@ﬁ RERIGEHY %@ﬁ‘é‘t TWHRQ] hﬁé%ﬁg{er take-off
(@7 W|th c m [ess] ﬁn S rllri}]% (%?E‘Bé)rb rotatab tiﬂ the %ﬁh fn

et LI585 Srbsia i Bfe sering
|6ml0ﬁbw§rf§q:mhe(w@§2i; %%G%W@ﬁh@@p‘ﬁi@@ Kotk m%amié(%) in the
SPHIvGr housing part. The actuating button (64) is connected to the locking
member. The upper housing part ends in the mouthpiece (65) and is closed off by
the removable protective cap (66).

The spring housing (67) with compression spring (68) is rotatably mounted on the
upper houSing part by means of the snap-fit lugs (69) and rotary bearings. The
lower housing part {70} is pushed over the spring housing. Inside the spring
housing is the replaceable storage container (71) for the fluid (72) which is to be
atomised. The storage container is closed off by the stopper (73), through which
the hollow piston projects into the storage container and dips its end into the fluid
{supply of active substance solution).

The spindle (74) for the mechanical counter is mounted on the ocutside of the

spring housing. The drive pinion (75} is located at the end of the spindle facing the
upper housing part. On the spindie is the slider (76).
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housing is the replaceable storage container (71) for the fluid (72) which is
to be atomised. The storage container is closed off by the stopper (73)

through which the hollow piston projects into the storage container and
IS HBERARGO the fluid 30 (supply of active substance solutionTe"2007/058515

spindle (74) for the mechanical counter is mounted on the outside of the
spring housing. The drive pinion (75) is located at the end of the spindle
facing the upper housing part. On the spindle is the slider (76). 35 -22
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suitab or nebulising the aerosol preparatlons according to the Invention
BUCRFA AR E%FB%F%ﬁﬁﬁ%ﬁb‘%ﬁﬁﬁeﬁ&t%ﬂ%%é%ﬁw@lé%ﬁ‘B%l?&‘?fhg to

the invention is nebulised using the method 5 described above

@ﬁ%@%ﬁ?&tu&?&é&ﬁjﬁ?@%‘?ﬁe%@éﬁ%ﬁt .%%/%9(.%%%@%3%@@%%@

of all the actuations of the ihhaler (puff or pu Tﬁ?‘iﬂ ould corre

@%%MWWawm@@oﬁe&nmﬁé@wﬁ st Haﬁ%i‘?% préferably at
Peefelr QBRL 20% dhethzistyatiotisyoPidardisigruenibenrsifall Sbaulg, easiespond to a

M@f@f@@u@w QiR andngl BraEfanBystinBtarR fetivarerhas, %l@éfﬁtﬂy 20% of

ass 0 The formulation accor to the inventi
S ERE i Ry B SR RS D e Ty BR8N 5 and
Jaﬂgn@a:rﬁfmvéagcm ﬂﬁ&lﬁ%l@ﬁemﬁélér@@ﬁaeﬁ\@@?éééﬁtm%ntlon also

relates to an inhalation kit consisting of one of the pharmaceutical

Sun%"’fﬁﬁﬂﬂ%l%t&%?%@%@?ﬁ {H¥?HU8ﬂt%%SSQR%‘?s%b6’é(% :é‘Bd'l]BFHS inhalers

ISing t armaceutical preparation. The present
iRttt prbrsgsipserine ﬂ?amnf%ngef@m{ec&%sﬁyﬁﬁ@bmﬁée& fifdiquid drop

phhedeaseutical preparations according to the invention described above
and the 20 Respimat(r) inhaler described above. If the formulation is to be

FERREREED BUeROR Bl SR B o FOTA LA, A gs he
desgrmetautice Ireeprrabo acamearidagpr-dheidnventiopsippeiibetvalbe e and an
rmnyie@rs@%hﬁéq%?-ﬁé&iﬁém ﬁﬂ@ﬁ#féﬁﬁwef@é@ﬁb@f expsdinsier Thbipresent
3lachmentisAoeN ARG BP9 AR BASTHR 9P80H S dhthe
pharmaceutical preparations according to the invention described above and the
Respimat® inhaler described above.

If the formulation is to be administered nasally using the Respimat® device
described above, this atomiser can be provided with an attachment on the
mouthpiece which is designed in the manner of a cylindrical pyramid, i.e. a
pyramid with a round or oval cross-section or a tapering, round or oval cylinder.
This attachment is hollow on the inside and has two openings. One of the
openings may be fitted over the mouthpiece and the other opening at the pointed
end can be inserted in a nostril.

Thus, this attachment is preferably in the form of the spout of a conventional nasal
spray. The attachment may be constructed so as to be detachably or non-
detachably connected to the mouthpiece. An attachment of this kind may also
replace the mouthpiece.

The inhalable solution is contained in a suitable gas- and fluid-tight container, the
capacity of which is adapted to the intended use, and thus container collapses
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openings may be fitted over the mouthpiece and the other opening at the
pointed end can be inserted in a nostril. Thus, this attachment is

preferabg in the form of the spout of a conventional nasal 30 spraé. The
SR ?l?(?'ﬁ%y be constructed so as to be detachably or non- d& EEEBWT’OE’BmS

connected to the mouthpiece. An attachment of this kind may also
replace the mouthpiece. The inhalable solution is contained in a suitable
gas- and fluid-tight container, the 35 capacity of which is adapted to the

;@Fggﬁgg%%%@%%v&&m%}ﬁ %@ﬁﬁﬁe&%ﬁ%@%ﬁ@gﬁmg reduced

07/058515 plastica }/Fand irreversibly in a predeterniine
LSRN & A0S SRR FembicdPiBrast it can be emptied almost

totally. This problem is solved according to the invention by a container for

RIS PrIBRND U B ikbuisrgmer RNRd WHdighs B¢ WRiISRSner for a medicinal

haracterised by a film sealed at bqth ends and which is deformable
RN R Rk
pressiifendifigrepiebefbath enslsimedorhicnis cefvanablgnanitscollapses as a
envirgainnest pklesteiitr S dira (AshniRate, iap s e giéyditie between the
flange WLERISHIODEN senneHad oG im ba orle LAWBICNS hpa (300 mbar)
conStructed as & detachablé connecting elemen or%%ting the contail(ler '

IntPAYeNdVBPRRR I IChdagB D SRe Wil b sRTBR ARt theilm g and
is clogddnoff ableanicibdns erdinthadkicbondentisgulstanitefily fftinghthe

anglesqdRihie 2980! 116,894 3dia sealing point in the inherently rigid
flange, 15 and a removal %oint for the liquid in the region of the i%herentl

rhgicPhgE AL RBM Y Whigk tg Upibasbisigsrdthét least at one
deformdarthwbishapstandy sirestantiaiyl arckitreratesdifiéherais of the bag,

WessHieLibslAY ééﬂthﬁ%@ﬁ%%ﬂiw%MQfﬁﬁ@@y below 80 hPa (80
G

is BRIV BAY T G SRy s B L he i enoe

bag, preferably close to one end of the film bag. However, the film bag

maysisadieshgisysealet ot slapsp e bagvelgseaBaAsthddmatbelapsed by

S A5 POSCECHN L 1300 S B A AP TR 5bar) o

e inherently n{():]l ange, pre
preferably below 80 hPa’ (80 mbar).

The film bag may be closed off by a weld seam at both ends. In this case the
inherently rigid flange is welded tightly to the side of the film bag, preferably close
to one end of the film bag. However, the film bag may also be tightly sealed off at
one end by a weld seam and at the other end by the inherently rigid flange. In this
casé, one end of the film bag is welded to the inherently rigid flange, preferably at
its periphery. The inherently rigid flange may take various forms. If it is mounted
on the end of the film bag, forming the closure thereof, it may be rotationally
symmetrical and adapted fo the size of the end of the film bag. The inherently
rigid flange may be provided with a guide channel into which the dispensing nozzie
is intfroduced and in which the dispensing nozzle is located when the container is
in place. It may be expedient to provide the guide channel with a press fit which
surrounds the dispensing nozzle. The press fit may be a part of the guide channel
which consists of a smooth inner wall having an internal diameter which differs
only slightly from the external diameter of the dispensing nozzle. In another
embodiment, a number of bulges may be provided on the inner wall of part of the
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its periphery. The inherently rigid flange may take various forms. If it is

mounted on the end of the film bag, forming the closure thereof, it may be

rotationall mmetrical and adapted to the size of the end of the film
B?W@%ﬁgﬁgently rigid flange may be provided with a guide chBRH&P2007/058515

into which the dispensing nozzle 30 is introduced and in which the

dispensing nozzle is located when the container is in place. It may be

expedient to provide the guide channel with a press fit which surrounds

I
Sndeeaatig. sre el IR ReRd s e s
FHEDEHRPLY SR 06 aRE BlaBamMeduigeter by adstiRpensivgaiby akbyiges
arahgedmémbearialeptanguinde rcofbaltgdsenand e xteovitles innHbaiimerthal

Wé@ﬁm%%tﬁé p%%\%@%ﬁé@?&%ﬁ&%@%%ﬂpﬁm Side FHch consist of a

S may Jor exam le be three axia xtendln

e
é’ &rr T’V%ﬁ% aid é%%@wgqﬁ e S%feﬂdfhﬁfiﬁBF’ they may
nglgeist afranyadbsrat aalmlmlngsmmmwommadm&emmgﬁrhhe guide

thewE1shat &h@@%%!@é&tiéﬁ ReMistesthvaTIGhion % Faak%rf%ht%

I‘In‘%% of which c |sto 5.number sectlon %%dlt

e RtereER SRS hOId ARe SWR b GEa ROATEs e gnajainer to be
sfém)ﬁ@@éh@qwmﬁ@mamlpmw@gm@f&mﬁﬂwfwm@aiefor the
dnheleetyionithédpaetbotiwhigpisreiagtabha the sdomsniarenesrmbifer can be

HSOCBﬁQHSId%&%%ﬁ%%ﬁfeeﬁg%@%@ﬁﬁﬁﬂ%r ¥ d%ﬁqgé}%g By QSensmg

ispensing nozzIé and provides a su m seat for
iRR&FStly rigid flange on the dispensing nozzle. In addition, the container
can be pulled off the dispensing nozzle after emptying without damaging

the slisPRASIG, RGN Rgecmé%@%v f@eélawagpaﬁ 'é'fsﬁf:é“BP&%rablya

;[hetal or pla tlc efer I% iherm plastic plastics ma en
iy'h

EERRRES SRS TR Gty HETE o BRSSP e BB SFBrl rigid
\ﬂﬁmm@mﬁh@e@em&r@aﬁmér@mmmuh ey fiien rbagemthe weldeseétheaﬂlm bag
qeer@ideoth ends of the film bag may be U-, V- or T-shaped; it 20 runs
substantially at right angles to the axis of the bag. It may extend partly in
the direction of the axis of the bag, thus promoting the defined

detgrivaiibPesnl mRe Babotl endawiihevitiubasmayseaibig Yort Tahaped; it
bemseddethittiite of dylanenght ob the giidecthiBamelg Thiemay extend partly in the

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 provided inside or at one end of the guide channel. The
sealing point may consist of a ring which is located in a groove formed on the inner
wall of the guide channel. The cross section of the ring may be O-shaped or
substantially rectangular. The ring is optionally provided with a sealing lip. The
ring may consist of an elastomer, a thermoplastic elastomer or rubber. The
sealing point closes off the interior of the container fitted onto the dispensing
nozzle against the ambient air in a gas- and fluid-tight manner. 1t allows the empty
container to be pulled off the dispensing nozzie. The sealing point is needed in
case the sealing action of the press fit is not sufficient.

The removal point is preferably constructed as a piercing point. A perforatable
membrane may be provided at the piercing point, and this membrane is perforated
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25 sealing point may consist of a ring which is located in a groove formed

on the inner wall of the guide channel. The cross section of the ring may

be O-shaped or substantially rectangular. The ring is optionally provided
WHfPP28820RBPlip. The ring may consist of an elastomer, a thermBpiEEH&007/058515
elastomer or rubber. The sealing point closes off the interior of the

container fitted onto the dispensing ao nozzle against the ambient air in a

gas- and fluid-tight manner. It allows the empty container to be pulled off

actlonsﬁ} RIEGNREFIE: T&?e% NIyl Lﬁ‘%é?‘lg quﬁ(l) CapeERR 51%13

the press fit I not sufficient. e rem |nt IS pretera

SR SFabIY PHERGSE AT IR A SR BRI escmeﬁnb%wé%ﬁag%@ the film bag.
prbeigedattae piencimd rpio trancbbisroddel aneie paiforatedid@the guide

‘64%99&/ Oﬁc?é’%ﬁeﬁ’é?%ﬁf@%é{%%%ﬂéctw%% H@é@ﬁﬁé C@r‘i’aﬂﬂez or close

|spenS|ng nozzle rane s pre era

twt;@aﬁﬂa Bhihtagss dhe Hgwd space- .n'&ﬁéammeoaaﬁ ﬁ*h%é'mﬁaqaﬂveﬁgid flange
repbhtaidhadirbdpgovitibdsaiahefdhd mhiasihdyhegigliflengbaitmeayitis produced

R e
RS PR AEa O VDN e REard UP e ARy REURAHGeEALs 2 an

rﬂﬁg*b@iMd@édﬁ%mt%@é@fefﬁ@r@ram inherently rigid flange. It may
be made of the same plastics as the inherently rigid flange The

Hﬁ@‘?ﬁéﬁ‘é’ Slﬁnff‘g %‘Eésré‘ UaPé'@i'Rtanlnssghfoéé‘é? ed by ggéh% Miealing

ano erem odlme moval

rﬂlé‘&r‘féhdﬁ%’%é‘éﬂh’éj ﬂWWﬂ%t@ﬁR@@'Bﬁ%&Bﬁ%%ﬁ‘?ﬁﬁé‘?ﬁ@'ﬂﬁﬁ&&ome or

as phercispasshegctotaiecois isipiadeth disdlbspantsing niszplaced on the
dispensing nozzle. 15 The inherently rigid flange may be in one section or

veral secti multi- sectjonal flange may preferably be in two

ER GReS TRty i e G oI 0 Sagi CoRRUR LGSR e mult
aptivhaldlangpanayoprtalasbtly becinityasicitnsightiy seatssegtiotef the flange
Inngg tca_ﬁﬁ‘e@{@doﬁf %@WW%@CVQ‘H@MH@?W Eﬁn@ﬁ%@r%ééhf@@d«h;ch is
Qtl rﬂﬁ ﬁéﬂomed etherel}aly aﬁnaﬂ’]flt connection orB ru tr C ther b

WM % plege% nge IS forme@’gr%ﬁ]&ousew tR& tWo- parlg y
fm@@mf adhigind. iy GerinbetinlerbineatbeT Ry mBaamTY sBRlingeor by
ragysRenRfertlarthat The sapidae famtfieiprRsmit teagsgousijotlies two-part
3@5&#‘8@ BBfr?:towgiH%eno connecting elements. The inherently rigid flange may be

produced at the same time as the press fit, the groove for the sealing point and the

perforatable membrane.

The film bag may consist of a tube which has no weld seam extending in the axial
direction of the film bag. In addition, it may be made from a film and have one or
two weld seams extending in the longitudinal direction. It may be constructed as a
flat bag or as a bag with side pleats. A bag with one longitudinally extending weld
seam is preferred.

The weld seams on the film bag may be from 0.7 mm to 3 mm wide; their width is
selected in accordance with the requirements as to the sealing properties and the
durability of the seam. Broad longitudinal seams on the film bag may be bent
round after welding so as to abut substantially on the outside of the fiim bag and
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perforatable membrane. 25 The film bag may consist of a tube which has
no weld seam extending in the axial direction of the film bag. In addition,

[ from a film and have one or two weld seams extgnding.j
WB B Inade BRYIREIRo7/058515
the ?(Sgngitudlnal direction. It may be constructed as a flat bag or asaa/Eag

with side pleats. A bag with one longitudinally extending weld seam is
preferred. 30 The weld seams on the film bag may be from 0.7 mm to 3
mm wide; their width is selected in accordance with the requirements as

techiesgenlifiniongitemanditirelydurabilitysof tkenaeamn Breatblongitudinpbrt

S evw@' lggg y be bent round after welding so as to abut
sugsta??[& y on the ou@%e of the film bag and -26 W02008/020056

PCT/EP2007/058515 so that the film bag is only slightly wider than its
wikéhfilnntbe g omaw etsiesighart sbewtelkor tnetabhllcgdois: fieddibblpad ahayinium,

i sk ebpdpr R PORERaGIEY fh, Ml SURAMIADIC, I0khBther
ShRsimsnt dh A ey Ty CMEELST 2 COBOSHS AT of plasies gag metal.
méecoTimsienflosipedferabipferabiptemidists of treofitme e legedaer. In
t@ﬁ@}hgﬂ?, 'tﬂ&ia\ﬂmtiﬁ)fg W\?yfli %Bllﬁgt ey ﬁ%ﬁé&f‘ﬁirﬂ Wﬁﬁﬁ?%{)ﬁﬂbm% i§ layer of

a | a layer or meta ass or ceramics, 1or exampie a [ .
B e B e et X e R i R e Fis of plastic or
tHiekpeae s Ry valsoenatpesitdd ealiiekie s etdhe arur«aaasteddayers of

theesibgrissasr egenithesaartnosiie-fmareentariging 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 15 composite film. In another

ehhSoRhmeReiis lohTooRRESHI MR SRS My amnristAt pmetrkiofiand a plastics
dilmpesith fire fongatitige tneee Tiasreidiebip rosdistsngidemplastidde of the
filos Jeriveamwiich s providagr meld dod Ahiberadins duhiqiieds two different

together. Instead 20 of the metal foil there may be a layer of glass or
B, for example silicon oxide (SiOx) which is vapour-deposited onto

a plastics film. In another embodiment the inner film of the composite film

CPRgiskaics i RORRIY BRhASIRYaRTRIE Mo pesiians erpriviesialvo plastics films

etgré\(\!r?ere]eeﬁav%mclziﬁ %C{;)drbl\:n et&] % metal foil. Al 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,
In another embodiment the inner film of the composite film consists of a
copolymer, for example a polyethylene copolymer of ethylene-acrylic acid. For the
outer plastics film of the composite film a plastics is preferably used, for exampie
polyethylene terephthalate, the melting temperature of which is higher than the
melting temperature of the plastics of the inner film. This makes it easier to weld
the plastics of the inner film to form a seam when producing the film bag. Inthe
composite film, an adhesion promoting layer may optionally be provided between
two films.

The film bag may consist of a plastics film 20 pm to 100 pm thick. it may also
consist of a composite film with an inner film of plastics 20 ym to 100 um thick and
an outer film of metal 8 um to 20 um thick. 1t may aiso consist of a composite film
with an inner film of plastics 20 ym to 100 um thick, a middle film of metal 8 ym to
20 pm thick and an outer film of plastics 10 ym to 40 m thick.
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outer plastics film of the composite film a plastics is preferably used, for
example 25 polyethylene terephthalate, the melting temperature of which

iwgmgfe%@%the melting temperature of the plastics of the inner, @%PQOOWOSSMS
This makes it easier to weld the plastics of the inner film to form a seam

when producing the film bag. In the composite film, an adhesion
promoting layer may optionally be provided between two films. 30 The
film bag may consist of a plastics film 20 pm to 100 pm thick. It may also
consist of a composite film with an inner fiIm of plastics 20 pm to 100 pm

UK @By é‘é‘a%%rf"ﬁﬂ'eoﬁme&?haaﬂﬁ‘t >well 535\ gt{r? naﬂﬁ8 ﬁf?ﬁ%ﬁboafnd the

osite film_with an inne mof
e @%ﬂ?ﬁr@"%é'%”%epﬂ’i‘%d’@@% SRR S S aﬁsmgm%* welding,

l(btltamcl@@mnglok PRI OIOR 0C3(020 66ceG PERRAIHO 5814 bkl layer, the
Rt |nh @%Bi ﬂe?%graeb‘%g%%éf"@ gf/ﬂg}]%ﬁ?’(r&fﬁ@a%g %@Q:g@ﬂ%ds of this
E vﬁaaﬁﬁégﬁ BiGlor ddiat WA o ebipte
films with a metal Iayer the 5 weld points preferably being pressed
tagatiRirihiieroramehg@ioate b radn ot tiis nking ara fescaRechiad to the film bag
ea(fgmgg[&bli %&&% 3 arb%lléaP |s%%130 239. An inherently rigid flange
rubber o

metalm be Sftached to the film bag by adhesion or
optionally by vulcanisation. 10 The container may be located in an

ihereotiiaiigidralepve tfeaesdl iorapdstiesertherigitl sfesbisbisrieiachamstics,
|
%@%@%?nggﬁ%ﬁ%ﬁ@ %g@gm%&%‘%gv ccg Q&’e‘ﬁ’%etﬁgq T\tQF‘erntly rigid

lo e substantia

d is optignally c
Tl PR 10 R o & SPORRKSGERAGT e HBEARg 7 S aemay bo
isubgtantia it s polied ofbathobumneht tothevBant eocint aidditio he dbe ateswpening or

Mayels § Uﬂﬁﬁt@ Béiﬁf‘d‘f‘@ﬁ%‘d?ﬂ%éfﬁéquw&éh NG arrP%’gengSrgftggesleeve may

e, contain edin an jn er
bra&er%ns%%a 3rfk ‘ﬁb é/t %ggé%%’ﬁkee&c‘ﬁ’ﬁgga& k%?%@f?’%s The
seataiBgtohe henecated iyien iReresihdriasl ddsbalmylibreghahinsttad of the
filfochag tHd e pfedRhasgietiie 2R Iee\sris Qlﬁb’cﬁ@ﬁqmegirﬁh@rently rigid

t ealed.with a weld seam, or.

‘Tﬁﬁ go%r?&%of‘%gﬁy rgglg gg]gﬁ W|35 \nlgr'jaag dTW S Entaer Eeaed in a
sleeve is only attached to the sleeve at the tnherentiy rigid flange. The end
sealed with a weld seam or the two ends of the film bag sealed with a weld seam
are not attached to the sleeve.

As liquid travels from the container into the dispensing nozzle the film bag
collapses flat as a result of the action of external pressure. Air enters the space
between the sleeve and the film bag through the opening in the sleeve or through
the gap between the sleeve and the inherently rigid flange and thus causes
equalisation of pressure. Thus there is no need for a valve in the film bag, and the
liquid in the film bag does not come into contact with the air.

The film bag is diffusion-proof for the medicinal fluid and its constituents and for
gases. The material for the film bag and optionally the construction of the
composite film are selected accordingly. Diffusion-proof for the purposes of the
present invention means that there is a loss of liquid (measured with ethanol at
ambient temperature) from the container by diffusion of less than 0.6 mg per day,
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are not attached to the sleeve. As liquid travels from the container into the
dispensing nozzle the film bag 25 collapses flat as a result of the action of

re. Air enters the space between the sleeve and f
bag tﬁb’%ugﬁ %ﬁ e opening in the sleeve or through the gap betweg):ﬁrké%%oomssm 5

sleeve and the inherently rigid flange and thus causes equalisation of
pressure. Thus there is no need for a valve in the film bag, and the liquid
in the film bag does not come into contact with the air. 30 The film bag is

qiﬁwmwrwsfmah@mm@i wrftm@ ahgdtrenRsHbIoNEL 8RN0 9388Ser day and
ﬁg%égrtﬁ%%fqrq Fﬁ? %?tlonally the construction of the
p05| IIm are selecte oraingly. Diffusion-proof for the purposes
of the present invention means that there is a loss of liquid (measured
Witie etimendilat GStiamibisideteMperfitw ey taniihe acataineh Byeditiusdontedduced

|‘ﬁ§§r§?ﬂn ? %Pl%rrqg}ﬁe f?&%@%%@(%%?era%} ess%%ﬂ’é’é ggjtﬁe il(éwd and

pref era ly esst mg per ay, most pre

e gossgt ARV R adipister aUm RSt &aythmqmﬁer’fwﬁ Bineie prstsaably
afebigfibd tiaasaalidahtact with the liquid introduced 5 therein. This film is
made from a material which is not attached by the liquid and which does

thav Ieterlou effect o uid. This film | erably designed

O A P SeE AU B SRR AePB OB i GHABL ol e
fdt@mm,rr@ﬂwmmag&fﬁaﬁm@fﬁmim feheniguit el dios@istikents and
I'rmwdj preidis egesibisants ek ihe @iféﬁmﬁggaﬁeﬁwb@wp%m&" tect the

D DR Peslanb i Bipteeh e, AIsieR baTier from, MEChaniGal s peny

mage an from earingw gsben means% ano‘?h
rfPé’s‘i?’t?saﬂﬁrPfaBB%’&efﬂﬁét&ﬁtﬁ%fﬂr@Bﬁk‘ﬂ@ﬁ%ﬂ“ﬁs&/ {Eysiendperties, diﬁu%ﬁdﬁ prevent

ohindiffusicraseidanpetiegasds lAsgherfiim bag is diffusion-proof against
gases the reduced pressure in the film bag caused by the removal of

ﬂ% not be compensated by the inward diffusion of gas, and the film
%ﬂw ’B%ﬂdf)%é)%ﬂ -RIRGh AR RASETe N A e L BresIueyB e film

slnaglycavhedlbuldﬂeale'wswmrhqmdmmmﬂh Wlecctiimpisag e dnbyuime iowsird

sHll AR iase dhd HLaNseBag@RbRMGS IR RIEY IR UM ERRid is removed
from the container very slowly. The liquid can also be removed from the film bag
in numerous small amounts, e.g. 200 doses, spread over a fairly long time, e.g.
Three months.

The container located in a substantially closed sleeve is inaccessible from the
outside and cannot be damaged during storage and when placed on the
dispensing nozzle. The substantially 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 and to handle it while placing it on
the dispensing nozzle and when removing the empty container from the
dispensing nozzle.

The dispensing nozzle is, for example, the hollow 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
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
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Three months. The container located in a substantially closed sleeve is
inaccessible from the outside and cannot be damaged during storage and

VW% %ﬁ %gen the 25 dispensing nozzle. The substantially sealed sleeve

or the sleeve constructed as a basket with a plurality of openings &T{ﬁgzoow 058515
inherently rigid bracket make it easier to store the container with the

thin-walled film bag and to handle it while placing it on the dispensing

nozzle and when removing the empty container from the dispensing
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An atoml of this kind is descri
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the axis of the atomiser, the end of the hollow piston penetrating into the

dispensing usadzlg@pebitids dippliegsable theariedicingl lisnidgiiearalingion

POEYIReHBN h@ﬁgpé%%@%aﬁaﬂgﬁ#@ %Wq_%%?éﬁtg’lﬂépg o m%?%%ﬁﬁ@%‘rewce

from the outer wall of ollow piston press fit can mec

sEdrAURABIsEinSHPthalIB\RRLiEn o ths pesibhistneailieertaging
r@l@asabﬂl@ﬂhb@ﬂaemnghemgﬂgmgrmméwm:smmtwegmﬁHiahtﬁenﬂw connection,

”E%H%‘H%ﬁj%ﬂegg%%?{ﬁ@%mﬁ ‘?Iu‘tﬁﬁfﬁ'?';%Hgige(‘ff%‘?plﬁrgi@"b?%ﬁ%ooks which
Instead o

R e RS BT o et s dign the
cBRAREEABNIS IpsiEled fisHhe éﬁ%ﬁﬂﬁmd@‘cﬁ@ihﬁ@y\@bmmf@mﬁanwa recess
ofrstapflaeoks Wh@kammenﬁwﬂ%mrauﬁ@rgm@wdmsmhﬁﬂ iarilRige of the
CiRReRsie gﬂrgxec"ﬂaxy@enﬂﬂg FNANRIJE RERS g*? %ﬁ&%@% Bmfered in
evice th or exam

In'a rec
ehe#bﬁ’r‘{&ﬁf%%é)iﬁﬁéﬁm&fg%a@% ml@r@ ﬁfhéhah H@ﬁ@%g@h%@f
srapiéitdte foace preéengityycaniadher charbéerethiovdiptinditefiiposritbiner can be

m@m@@t@,@t@g en Gsadhat by the application of moderate force

an empty contalner can be removed and a full container can be fitted into
the dispensing device.
The container according to the invention is particularly suitable as a replaceable

cartridge for inhalable medicament solutions in propeliant-free atomisers. The
capacity of the container may be from 0.5 ml to 5 ml, preferably from 1 ml to 4 mi
and particularly preferably from 1 mlto 3 ml or from 2 ml to 4 mi. These solutions
are dispensed batchwise in doses of from 10 microlitres to 5 microlitres, preferably
from 15 pi to 20 yl.

The sleeve diameter may be from 10 mm to 30 mm, preferably from 12 mmto 17
mm. The length of the container including the part of the inherently rigid flange

protruding from the sleeve may be 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
mentioned by way of example.
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20 The container according to the invention is particularly suitable as a
replaceable cartridge for inhalable medicament solutions in
pvﬁgellaﬁqt -free atomisers. The capacity of the container may be from 0
Xl ?g?erably from 1 mlto 4 ml and particularly preferabl)}3 9645%0071058515
ml to 3 ml or from 2 ml to 4 ml. These solutions are dispensed batchwise
in doses of from 10 microlitres to 5 microlitres, preferably 25 from 15 pl to
20 pl. The sleeve diameter may be from 10 mm to 30 mm, preferably from
12 mm to 17 mm. The length of the container including the part of the

irgw gl%id flange protruding from the sleeve may be from 20 mm to
6 rably from 30 mm 30 to 50 mm. The formulation examples

given below serve to illustrate the present invention without restricting the

om@tmbeﬂeﬁqaﬂ@a tQHBE-BATHBUIRI £ BITBAMINS 1ReAf0BesdyanaY iBfknown
m Ie 3@ -30 W02008/020056, PCTIEP2 07105

ady Men ?or?eél "} Serggrrﬁl%qj%%g HPBYLIE AR %%”Sr@ﬁ%%&%?fw’@“” the
kﬁﬁw efﬁ%mﬁéﬁertb@ﬁw96%Ha@ﬁ]bﬁweé’@fwaqddr@ﬁmm@rarfarmulaﬁons are

prietertadseithiidheostaipeanl doavavaiiinarace isiad belapotigesrsbneral
%ﬂmm ﬁq&mg{l@t@&g (ga% }Pﬁ; g}g?ﬁ %/hlch contain an active
su s of ge

stance 2 and compoun neral formula | which are selected from
afof@ ﬁﬁlﬂeslhydroxy -8-{1-hydroxy-2-[2-(4-hydroxy-2,6-dimethyl-phenyl)-1,1-

6-hydimattgA{&thytinmiye2-¢PhiAHAdroay2 8- dﬁ]vmlzyl—ﬁkmwl)nhﬂ}at@sulphonate
dimeRdrR g ININad-stitbicH EBRRAY LA BLINSB 06, Bﬁy

Sthiéﬁavf%%%@é%@%%%‘@ M%ﬁé& ﬁﬁﬁi’am%a@ébﬁ%@'n@%‘r‘?'
ExarfFerspi B didwe B ry-Bythdyi mi-@-iddthoestiphonphenghdinfedigiethyl-
ethylamingieibytAlly bﬂﬂlﬁﬂaﬁ am&wsubﬁerﬁyai@eﬁ%ﬁéeExample

d'me%)‘ﬁ%r%ﬁﬁggéﬁqzajd?ﬂ'lx %thr%/zo a{zélltr? %ata ﬂaxgcﬁ?orﬁ%te)'dl I
Exa@m@@%wwawmxﬂwmm AlHGR P ae-hydrochioride

acr:d)lﬂmérdmﬂl)ﬂi‘hydgoxyﬁ {1-hydroxy-2- [2 (4-phenoxy-acetic amd)lf e] -dimethyl-
R e T
e« Example 6: 11, 1—dlmeth trsmethylphenyl -ethylaminol}-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[1,4Joxazin-3-one-hydrochloride
e Example 7: 6-hydroxy-8-{1-hydroxy-2-[2-(4-hydroxy-phenyl}-1,1-dimethyl-
ethylamino]-ethyl}-4H-benzo[1,4]oxazin-3-one-hydrochloride
« Example 8: 6-hydroxy-8-{1-hydroxy-2-[2-{4-isopropyi-phenyl}-1,1-dimethyl-
ethylamino]-ethyl}-4H-benzo[1,4]oxazin-3-one-hydrochloride
s Example 9: 8-{2-[2-(4-ethyl-pheny!}-1, 1-dimethyl-ethylamino]-1-hydroxy-ethyi}-
8-hydroxy-4H-benzo{1,4]oxazin-3-one-hydrochloride
e Exampie 10: 8-{2-[2-(4-fluoro-3-methyl-phenyl)-1,1-dimethyl-ethylamino]-1-
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-
hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one-hydrochloride
e Example 12: 8-{2-[2-(2,4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one-hydrochloride
« Example 13: 8-{2-[2-(3,5-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[1,4Joxazin-3-one-hydrochioride
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20 ethyl}-6-hydroxy-4H-benzo[1, 4]oxazin-3-one-hydrochloride Example

7: 6-hydroxy-8-{1-hydroxy-2-[2-(4-hydroxy-phenyl)-1,1-dimethyl-
ethylamino]-ethyl}-4H-benzo[1,4]oxazin-3-one-hydrochloride Example 8:

6 2éoﬁ-hydroxy-2-[2-(4-isopropyl-phenyl)-l,1-dimethyl PCT/EP2007/058515
ethylamino]-ethyl}-4H-benzo[1,4]oxazin-3-one-hydrochloride 25 Example

9: 8-{2-[2-(4-ethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-
6-hydroxy-4H- benzo[l 4]oxazin -3-one- hydrochloride Example 10:

o2 3 t ]

e ﬁéﬁ%él)}r%l oxy 4H Z"’1 ﬁhgng% gﬁ one o’%‘ h?nr“gg I-1-hydroxy
Exarﬁﬁ/&' 19 @?ﬁof@ﬂ’"h%r&% %W%Héﬁﬂﬁﬁ ﬁygfmmuéqhylammo] 1
30 hizaanoptettii}-8- (R e(d/54tirbetimofihdioptpain-BioretHyydidghaonide]-1-hydroxy-
gﬁg'@fijl Lé:h droor)t() y-4H-benzo[1 4]oxta:>:/m -3- >one tflwr%/grochlonrgc)a(y
ethy Pf@@%mﬁﬂgff Qi%r}@ i?y'E 6@&%@ Fpx0-3,4-

8- {2@(@ @dﬁﬁbb@@@{érﬁapxﬁmm&ayﬂﬂagtmdwramha}matwwxgpyl} -phenoxy)-
ethybr@yhcsexy-4H-benzo[1, 4]oxa2|n -3-one- hydrochlorlde -31

W02 056 P 058515 E
KA %ﬁggﬁ; T o b R R e g tpisghviaminol-1-hycroxy-
ethyRtBYhyE s&ﬂw ZQﬂbﬁHQ?f%fbﬁeOIWMﬂa@@Ef@mple 15:
&{2%@4@ rmetiw@l[@mxl):mdr@mﬁuu’oeme)npthWdﬂewethyiammo]-1 -

h hlarid I
i:s yzild ad |t|on§ 5&24 {2ﬂ J[gﬁ;ﬁdg i é%‘hog é?.'r %ﬁg @%@&&e
190fCH SHAhorA [Roq@cm@fﬁwwoypr}fph@ﬁaﬁw-
butyﬂmmlﬁahmp}ﬁ:lmy-—ethyi} -6-hydroxy-4H-benzo[1,4]oxazin-3-one

iy Kette B Ao %éﬁ?iaﬁg‘“@t@yong R Dy s

P o e s e e e
hydrgxgamnia}%thﬁato@ddlﬂpne&@bgf Boxdzr-3-Ireteytrithengbchtd@methyl-
Eﬁar@ﬂﬁléﬁnra@jdé a%r&ry%ﬂﬁ §-8- %&&dﬁyﬁhﬂ%&ﬁhfpwh}éxhﬂmmb
e Z azl one
! yﬁgﬂﬂ%ﬁa@% 30524 tfon-Sal ?‘(%X@éf . '[E%m@‘[‘B s é?(’r%ﬁqyiy 1-
ethy@mﬁwmﬁpdw&wm% %awitqmﬁ-gaﬁzgdar@oxazm 3-one;
ExarBpianafleanst adiitmndgrinas Bt F R{@{m@ﬁhﬂ{rpl‘tﬁﬁ}@drﬂadwem}éﬂyi) 1,1-

dimethyi-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzol1,4]Joxazin-3-one;
» Example 24: acid addition salt of 8-{2-[2-(4-chioro-2-methyl-phenyi)-1,1-
dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4Joxazin-3-one;
» Example 25: acid addition salt of 8-{2-[2-(4-chloro-3-fiucro-phenyl)-1,1-
dimethyl-ethylaminol-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one;
e Example 26: acid addition salt of 8-{2-[2-(4-chloro-2-fluoro-phenyl)-1,1-
dimethyl-ethylamino}-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4Joxazin-3-one;
e« Example 27: acid addition salt of 8-{2-[2-(3-chloro-4-fluoro-phenyl)-1,1-
dimethyl-ethylamino}-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4loxazin-3-cne;
e Example 28: acid addition salt of 8-{2-[2-(2,6-difluoro-4-methoxy-phenyl}-1,1-
dimethyl-ethylaminol-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1, 4loxazin-3-one;
s Example 29: acid addition salt of 8-{2-[2-(2,5-difluoro-4-methoxy-phenyl)-1,1-
dimethyl-ethylamino}-1 thd roxy-ethyl}-6-hydroxy-4H-benzol1,4loxazin-3-one;
¢« Example 30: acid addition salt of 8-{2-[2-(4-fluoro-3,5-dimethyl-phenyl)-1,1-
dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]Joxazin-3-one;
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ethylamino]-1-hydroxy-ethyl)-6-hyd roxy-4H-benzo[1,4]oxazin-3-one;
Example 22: acid addition salt of 8-{2-[2-(4-fluoro-3-methoxy-phenyl)-1,1-
dimethyl-eth am|no] -1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-0

\m) ?& Ble 23: acid addition salt of PCT/EP2007/058515
8-{2 [2-(4- quoro -2,6-dimethyl-phenyl)-1,1 d
imethyl-ethylamino]-1-hydroxy-ethyl}-6-hyd
roxy-4H-benzo[1,4]oxazin-3-one; Example 24: acid addition salt of

rgiit&ﬁnmpG?r%&@?ﬁb&?ﬁ?@n%@s%@"ﬁé%ﬂ%@é@%?%Wg 1, 4-dimethyl-
addlﬁ%M%rﬁlgf}f 1{5‘%’@"8@8? JGﬂLH Oﬁﬁe‘?ﬁg pgnzok!. 4 oxazin-3-one;
dnneﬁx,arémﬁl&aim@a%tmysaﬂhptﬂ&{ﬁy[ﬂdﬂyemmmmawmmw&m 1-

8.2 dpIHy o g%w@m%@ygthyl} -6-hydroxy-4H-benzo[1,4]joxazin-3-one;
dlmiﬂ% % e&ylgﬁnlnoﬁq tr'c%? %%ﬂ%ﬁﬂ%@%‘%&fﬁ?&é’a\% Jygmethyl-
ne: E&aﬂ%ﬂ\é@’r—hmﬂimm}hgh@ droxy-4H-benzo[1,4]oxazin-3-one;
842&&@1@@45@;@@&@@@%)3& &f 8-(2-[2-(3,4-dichloro-phenyl)-1,1-dimethyl-
d'meémhgm}ﬂ%?%@} &gﬁg : d| n sal‘} ?Wm%éﬁzgﬁni?&aﬁoﬁ%ﬁes °

ne; 30 Examp

8-{2-[2-(2,6-difluoro-4-methoxy-phenyl)-1,1

dimticmalgtiy knenitooil el v axid ettigi}iGarsaltoxyish eid o X Ajoxasin-3-anay have
NEhe @‘Qﬁ‘éor'ﬁe%%nwt%%lt&f\d optlonally in the form of the tautomers,

5 dlfluo oxy
d.maiﬁg‘fi eﬁ@raw fef ﬁy& 8@%{%&%@%@%@%%ﬁ%\[ifafo%msﬂtﬁs
ne@mple 30: acid addition salt of
8- {2 [2-(4-fluoro-3,5-dimethyl-phenyl)-1,1- 35

o S o B b Rt ording o e

a@dﬁ%ﬁlpébltﬂ?%q*?b@‘(@@&&%rﬁ preatapd Mﬂﬁéﬂﬁﬁl’etate dihydrate and the

etthiesnintpd -Biyidraonetby h@hiygiexyyididesazo[1,4]oxazin-3-one;
Example 32: acid addition salt of 8-{2-[2-(4-chloro-3-methyl-phenyl)-1,1 d

thylamino]-1-hyd -
?ﬁﬁéﬁ@ﬁ%@l %19@&3? BORAEPRIINadiArs-Srtionally usag i dhe fergn of the salts
adoition kydrafes-{Dgoa(s, H - trfhedtivegen\divis f-gimeditign to the mass of the free
eﬂé\éémm@ﬂnbﬁwﬁa%!sq}gé& ﬁ W@@%é{rﬁﬁe%e{%‘?[ﬂoﬁd%ﬁ?{ﬂéf%ﬁ ‘of the

34 ac dd|t|
B R A SIRER ot Eemat o Reivapesanonate.
roxy ethyl}-6- hydroxy -4H-benzo[1,4]oxazin-3-one. 10 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,
enantiomers, mixtures of the enantiomers, racemates, solvates or
hydrates thereof.
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15 The following Table shows a compilation of formulation examples
according to the invention. The abbreviation EDTA denotes disodium
| te and the abbreviation BHT denotes
gﬁ%%%@g%%ﬁjene. The active substances | and 2 specified arePCT!EPZOOHOS8515
optionally used in the form of the salts 20 and/or hydrates thereof, but
here they are given in relation to the mass of the free base. Compound |
is used in the Examples that follow in the form of the hydrochloride,

hyyiildte tralfbwiogdetble shdweroraethiuestiphonfiorshi2aPg @288 thvention
o HE RRSRAHIRARIPOfYh e fOlBtAC T YIS RN SAMRISR e substance 2.

f br‘ﬁul tions aé)gordin% to the Invention o -enantiomer 0
c% JELALTBPELEMGIA PrendiRlicRBoatalbstance 2. 100 ml of

medicament preparation contain: 1' ethanol / a,-toco Example (base) 2

water pherol BHT EDTA pH (HCbthang) (m-(ed/V) (r&g_?l(mQ) ma) 19
4BRATPIeL 00(0358) 2 9 260 10 50 walked 3 4IEHGIT0 -~ A0 4 1 ébo pH (HCI)
70 50 - 0.5 3.0m8)45 400 78~ 108 % Y06 45(8ag) 80 - -G'83.0 7 s

80-415.0 8190 1200 &0G 100 - 470 9 45 1200 80 50 46p5 3.5 10.100 4.5
1000,90 50 - - 3.0 11 10853000 90 7300 - 3.0542 9250090 -- 0.54.0 13 50

452000 90 50 ;- 5.0 14,45 2000 90 - 100 - 45 15 452500 90 - - 1 5.0
16 482000 505D - 0.5 470017 45 2080 90 - 100 1 5.0 16100 200055 50 49
100 44.0 100 400 70 50 - 0.5 3.0
5 45 400 70 : 100 1 3.0
6 45 800 80 - - 0.5 3.0
7 45 250 80 : - 1 5.0
8 100 1200 80 - 100 : 4.0
9 45 1200 80 50 - 05 3.5
10 100 1000 90 50 - - 3.0
11 100 2000 90 : 100 - 3.0
12 9 2500 90 - - 0.5 4.0
13 45 2000 90 50 : . 5.0
14 45 2000 90 - 100 - 45
15 45 2500 90 - : 1 5.0
16 45 2000 90 50 : 0.5 4.0
17 45 2000 90 - 100 1 5.0
18 100 2000 95 50 100 - 4.0
19 45 4000 95 : 100 0.5 5.0
20 9 2500 95 50 ~ . 4.5
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19 45 4000 95 - 100 0.55.0 20925009550--4.5 5-34

W02008/020056 PCT/EP2007/058515 B) The following Table shows

e?ﬁa? f formulations according to the invention of the R-enantiomer
of the c%@n%g%%nd of Example 3 and the active substance 2. 100 i
medicament preparation contain: 1' ethanol/ a-toco Eg) pH (HCI)

Example (base) 2 water pherol (mg) BHT (mg) (mg) (mg) (% VIV) (mg) 1
940070-100-4.5292507050--5.0 34550070--44.0 4100400
78)50hed@iaong TsieGirovsiexatdios @ #Han0ialonsmbRAliTg® 250 invention

80 ’tﬁe1 R:Ong

1000 90 50 -

4502000 PosElicapent #145 200 1906aB - 4.5 15 45 250090 --1 5.0

16 4520009050 -0.54.0 17 45200090 -10015.0 18 100 2000 95 50
100.-4.0 1945 400095.-100055.0 20925009550--45 5

EP2007/058515

LT L T EER TN

Example (b;se) (nf “ater 0;;;22‘;3: BHT — EDTA 4 (He)
(mg) 9 (%Vvv)  (mg) (mg) (mg)
1 9 400 70 i 100 i 45
2 9 250 70 50 - - 50
3 45 500 70 i . 4 40
4 100 400 70 50 i 0.5 3.0
5 45 400 70 i 100 1 3.0
6 45 800 80 ; . 0.5 3.0
7 45 250 80 i i 1 5.0
8 100 1200 80 - 100 - 4.0
9 45 1200 80 50 i 0.5 35
10 100 1000 90 50 . - 3.0
11 100 2000 a0 - 100 - 3.0
12 8 2500 80 - - 0.5 4.0
13 45 2000 90 50 - - 50
14 45 2000 90 ; 100 i 45
15 45 2500 80 - - 1 50
16 45 2000 90 50 - 0.5 4.0
17 45 2000 a0 - 100 1 5.0
18 100 2000 95 50 100 - 4.0
19 45 4000 95 - 100 0.5 50
20 9 2500 95 50 : i 45
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-35 W02008/020056 PCT/EP2007/058515 C) The following Table shows
examples of formulations according to the invention of the R- enantiomer
e com ound of Example 7 and the active substance 2. 100 m

&P %Greparatlon contain: 1 ethanol | a-toco-2 Example (bgg;&g‘:)2007”'058‘515
(mg) (Water phaergol (Mg) (mg) pH (HCI) 1 9 400 70 - 100 - 4.5 29 250
7050--5.0 34550070--44.0 41004007050-0.53.0 54540070
-10013.0 64580080--0.53.0 74525080--15.0 8100 1200 80 -
10D ThieGobot8r200t86 SItova. & 8aBnile s 60fHO00IalmG acBddding 1the invention

A R0 iy RSy d o Dol 78 o ie Yedfyyeo 2

- 1700513000 8al ickete htFee A8 002G H06: 50 100 - 4.0 19 45 4000 95 -
100 0.55.0 20925009550 --4.5 5-36 W02008/020056
PCT/EP2007/058515 D) The following Table shows examples of

formulations actording to she inveittanel éf thetReenantiogper of th
gﬁﬂjﬂﬂﬁ‘d oﬂ@éﬁhple 9(,@\@9 the (dﬂ%sub%%@@ 146 )| of %(,?,;?

pH (HCH)

00 70 ; 100 - 45
2 9 250 70 50 - - 5.0
3 45 500 70 - - 4 4.0
4 100 400 70 50 - 0.5 3.0
5 45 400 70 . 100 1 3.0
6 45 800 80 - - 0.5 3.0
7 45 250 80 ) - 1 5.0
8 100 1200 80 - 100 - 4.0
9 45 1200 80 50 - 0.5 3.5
10 100 1000 90 50 - - 3.0
11 100 2000 90 . 100 - 3.0
12 9 2500 90 - - 0.5 4.0
13 45 2000 90 50 - - 5.0
14 45 2000 90 - 100 - 4.5
15 45 2500 90 - - 1 5.0
16 45 2000 90 50 - 05 4.0
17 45 2000 90 - 100 1 5.0
18 100 2000 95 50 100 - 4.0
19 45 4000 95 - 100 0.5 5.0
20 9 2500 95 50 . - 45
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Example (base) water pherol pH (HCI) (mg) (mg) (% V/V) (mg) (mg) (mg)
1940070-100-45 292507050--5.0 34550070--44.0 4100
400 7050-0.53.0 54540070-10013.0 64580080--0.53.0 745

2HE4H92DBY 8 100 1200 80 - 100 - 4.0 9 45 1200 80 50 - 0.5 BF /GRR007/058515

100 1000 9050 --3.0 11 100 2000 90 - 100 - 3.0 129250090 --0.5
4.0 134520009050 --5.0 14 45 2000 90 - 100 - 4.5 1545 2500 90 - -
15.0 16 45200090 50-0.54.0 17 45200090 -1001 5.0 18 100 2000

95)5ThixdB llodvihgl FatAct 06 B5 e xERAES BIToPIRRIB AWEsHding & e invention

-3 02008/020056 P
S e Rettenira

T/EP2007/05
SCCORiRY

TR ooy of

%

of Giderciorh poedidawh&nxiapngie iatiand theaastive substance 2. 100 ml of
medicament preparation contain: 1' ethanol / a-toco Example (base) 2
water pherol BHT EDT) pH (HCI) (mg) (mg) (mg) () (% VIV) (mg) 19

S Rsance 2.

- -4 ethanol / - -
“Examole Oo(bﬁé%) { rfg) ater Oéégfgu (Br:\g mf‘ pH (HCI)
{mg) (% VIv) (mg)
1 9 400 70 - 100 - 4.5
2 9 250 70 50 i : 5.0
3 45 500 70 - : 4 4.0
4 100 400 70 50 : 0.5 3.0
5 45 400 70 : 100 1 3.0
6 45 800 80 - - 0.5 30
7 45 250 80 i ; 1 5.0
8 100 1200 80 - 100 - 4.0
9 45 1200 80 50 - 0.5 3.5
10 100 1000 90 50 i i 30
11 100 2000 90 i 100 . 3.0
12 9 2500 S0 - - 0.5 4.0
13 45 2000 90 50 : i 5.0
14 45 2000 90 - 100 - 4.5
15 45 2500 90 i i 1 5.0
16 45 2000 80 50 - 0.5 4.0
17 45 2000 a0 - 100 1 50
18 100 2000 95 50 100 i 4.0
19 45 4000 95 . 100 0.5 5.0
20 9 2500 95 50 i : 45
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292507050--5.0 34550070--44.0 41004007050-0.53.0 545
40070-10013.0 64580080--0.53.0 74525080--15.0 8100

1200 80 - 100 - 4.0 9 45 1200 80 50 - 0.5 3.5 10 100 1000 90 50 - - 3.0
1%6%%6%% -100-3.0 129 2500 90 - - 0.5 4.0 13 45 2000 JPFBEFP2007/058615
5.0 14 45200090-100-4.5 1545250090 --15.0 16 45 2000 90 50 -

0.54.0 17 45200090-10015.0 18 100 2000 9550 100 - 4.0 1945

4000 95 -1000.55.0 20925009550 - - 4.5 5 -38 W02008/020056

PETTER 2000058 5 65l ¢ 3 Mhe S aianipde alfl eoshulatienamptesdifg to the invention
f ' ing.to the invention he R-enantiomer of the
R 8 SR N, of ERR RS St aitve substance 2.
miifloahwnmnpdigarraidrpoepaaation 2oetlzémol / a-toco- BHT EDTA

Example (base) (mg) water pherol (mg) (mg) pH (HCI) (mg) (/a VIV) (mg)
1940070-100-45 292507050--5.0 34550070--44.0 4100

4007050 -0.58.0 545 400 70 etheod! 8.0 a-toco- BHT

EDTA
Example (I(o;zt)a) (mg) (Y’Za\tlel{i) p(fg;c)al (mg) (mg) pH {HCI)
1 9 400 70 - 100 - 4.5
2 9 250 70 50 - - 5.0
3 45 500 70 - - 4 4.0
4 160 400 70 50 - 0.5 3.0
5 45 400 70 - 100 1 3.0
6 45 800 80 - - 05 3.0
7 45 250 80 - - 1 5.0
8 100 1200 80 - 100 - 4.0
9 45 1200 80 50 - 0.5 3.5
10 100 1000 90 50 - - 3.0
11 100 2000 90 - 100 - 3.0
12 9 2500 g0 - - 0.5 4.0
13 45 2000 90 50 - - 5.0
14 45 2000 g0 - 100 - 4.5
15 45 2500 90 - - 1 5.0
16 45 2000 90 50 - 0.5 4.0
17 45 2000 80 - 100 1 5.0
18 100 2000 95 50 100 - 4.0
19 45 4000 95 - 100 05 5.0
20 9 2500 95 50 - - 4.5
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64580080--053.0 74525080--15.0 8100120080-100-4.0 9

451200 80 50 - 0.5 3.5 10 100 1000 90 50 - - 3.0 11 100 2000 90 - 100 -

iy

90--0.54.0 134520009050 --5.0 1445 200%@9 L o007/058515
5 2500 90 - - 1 5.0 16 45 2000 90 50 - 0.5 4.0 17 452500
90-10015.0 18 100 2000 95 50 100 - 4.0 19 45 4000 95 -1000.55.0

20 9 2500 95 50 - - 4.5 5 -39 W02008/020056 PCT/EP2007/058515 G)

The following Table shows examples of formulations according to the

ilverifolisiroR-2blarmtomisr fammptengidont daticesmmtedrding thdhe invention

s e o D SplreE R

a-toco- pH Exam le 2

(M) honedigpnedt erepaatisufiesntain:400 70 - 100 4.5 2 9 250 70

PEEENAR o 2

50--5.0 34550070-44.0 41004007050-0.55.5 54540070 -
100150 6960070-5026.0.74580080--14.5

ik ethanol/ a-toco-
Example (base) (rr?g) water 0;;;2?; 5:; ?g;? pH (HCI)
(mg) (% VIV)  (mg)
1 9 400 70 - 100 - 4.5
2 9 250 70 50 - - 5.0
3 45 500 70 - - 4 4.0
4 100 400 70 50 - 0.5 3.0
5 45 400 70 - 100 1 3.0
6 45 800 80 - - 0.5 3.0
7 45 250 80 - - 1 50
8 100 1200 80 - 100 - 4.0
9 45 1200 80 50 - 0.5 3.5
10 100 1000 90 50 - - 3.0
" 100 2000 90 - 100 - 3.0
12 9 2500 90 - - 0.5 4.0
13 45 2000 90 50 - - 5.0
14 45 2000 g0 - 100 - 4.5
15 45 2500 90 - - 1 50
16 45 2000 S0 50 - 0.5 4.0
17 45 2000 90 - 100 1 5.0
18 100 2000 95 50 100 - 4.0
19 45 4000 95 - 100 0.5 50
20 9 2500 95 50 - - 4.5
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8 45250 80 - - 25.0 9 100 1200 80 - 100 - 4.0 10 45 1200 80 50 - 1 4.5
119 1600 80 - 100 2 5.5 12 45 1600 80 50 - 3 6.0 13 100 1000 90 50 - -
é@fo‘é%@%&sooo 90 - 100 - 5.0 159250090 - - 0.5 4.0 16 45 2000 90
2208 A5 2000 90 - 100 - 4.5 18 45 2500 90 - - 1 5.0 19 45 5(HE007/058515
90 50 - 0.5 6.0 20 45 2000 90 - 100 1 5.0 21 100 3500 9050 - 1 5.5 22
45 3500 90 - 50 0.5 5.5 23 100 2000 95 50 100 - 5.0 24 45 4000 95 -
100 0.5 5.5 25 9 2500 95 50 - - 4.5 5 -40 W02008/020056
KO TVEe RoomoORs3 abld-3hrivesfelewiple T ablosholesexaayulesiofg to the invention

¢ : . : . ) :
e o S IR PR B Y BCH08 substance 2.
mMegicalnmémentmsanad prepatatiopldoitaihanol / a-toco Example (base) 2

water pherol BHT EDTA (H3PO4 (mg) (mg) (% VIV) (mg) (mg) (mg) or
buffer) 1 9.40070-1004.5 292507050 --5.0 34550070-44.0 4

100 400 70 50 7:0.5 5.5 pH
Example (bgse) (n?g) etvi‘:g?e:)ri / ogrt\zcr:c?l- (B rr!;{ J) E(E’;? (HZ'::_O4
(mg) (%VN)  (mg) buffer
1 9 400 70 - 100 - 45
2 9 250 70 50 - - 5.0
3 45 500 70 . - 4 4.0
4 100 400 70 50 . 05 5.5
5 45 400 70 ] 100 1 5.0
6 9 600 70 - 50 2 6.0
7 45 800 80 ; - 1 4.5
8 45 250 80 - - 2 5.0
9 100 1200 80 - 100 . 4.0
10 45 1200 80 50 - 1 45
11 9 1600 80 ] 100 2 5.5
12 45 1600 80 50 - 3 6.0
13 100 1000 90 50 - . 45
14 100 2000 90 ; 100 ; 5.0
15 9 2500 90 . - 0.5 4.0
16 45 2000 90 50 - . 5.0
17 45 2000 90 - 100 - 45
18 45 2500 90 . - 1 5.0
19 45 2000 a0 50 . 0.5 6.0
20 45 2000 90 i 100 1 5.0
21 100 3500 90 50 ; 1 55
22 45 3500 90 - 50 0.5 5.5
23 100 2000 95 50 100 ; 5.0
24 45 4000 95 ; 100 0.5 5.5
25 9 2500 95 50 ] - 45
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54540070-10015.0 6960070-5026.0 74580080--14.5 845
25080--25.0 9100120080-100-4.0 104512008050-14.5 119
160080-10025.5 1245 16008050-36.0 13100 10009050 - -
TAHE8R738%0 - 100 - 5.0 159 2500 90 - - 0.5 4.0 16 45 2000 58@6"2907’058515
5.0 1745200090-100-4.5 1845 250090--15.0 1945 2000 90 50 -

0.56.0 2045200090-10015.0 2110035009050-15.5 2245 3500
90-500.555 2310020009550 100-5.0 2445400095 -1000.55.5

23)0 B6G01REVEY-Tah @mwm@@%@zﬁ%&m&@@wmwﬂcswe invention
T oI Wi able sh s examples of farmul a S a rdln to the

S B R e A o A o SRt Folg fiibstance 2.
aiierd uh stevtties?ned @rep afatiedicantaint preparation contain: 1' ethanol

I a-toco- pH Example BHT EDTA (H3PO4 (base) (mg) (% ter (mg) pherol
(mg)_(mg) or (mqg) VIV) buffer) 1940070-1004.5 292507050--5.0

! ,  ehamoll atoco g ppn o
Example (base) (mg) \:vater pherol (mg) (mg) ( ?:)r 4
(mg) (% VIV)  (mg) buffer)
1 9 400 70 - 100 - 4.5
2 9 250 70 50 - - 5.0
3 45 500 70 - - 4 4.0
4 100 400 70 50 - 0.5 5.5
5 45 400 70 . 100 1 5.0
6 9 600 70 - 50 2 6.0
7 45 800 80 - - 1 4.5
8 45 250 80 - - 2 5.0
9 100 1200 80 - 100 - 4.0
10 45 1200 80 50 - 1 4.5
11 9 1600 80 - 100 2 5.5
12 45 1600 80 50 - 3 6.0
13 100 1000 90 50 - - 4.5
14 100 2000 90 - 100 . 5.0
15 9 2500 90 - - 0.5 4.0
16 45 2000 90 50 - - 50
17 45 2000 90 - 100 - 4.5
18 45 2500 90 - - 1 5.0
19 45 2000 90 50 - 0.5 6.0
20 45 2000 20 . 100 1 5.0
21 100 3500 % = 50 - 1 5.5
22 45 3500 90 - 50 0.5 5.5
23 100 2000 95 50 100 - 5.0
24 45 4000 95 - 100 0.5 55
25 9 2500 95 50 - - 4.5
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345500 70-44.0 41004007050 -0.55.5 54540070-10015.0 6
960070-5026.0 74580080--14.5 84525080 --25.0 9100

1200 80 - 100 4.0 10 45 1200 8050 - 1 4.5 11 9 1600 80 - 100 2 5.5 12
AEEHBEIEE - 3 6.0 13 100 1000 90 50 - - 4.5 14 100 2000 90PI(’2007/058515
5.0 159 2500 90 - - 0.5 4.0 16 45 2000 90 50 - - 5.0 17 45 2000 90 -

100 - 4.5 18 45 2500 90 - - 1 5.0 19 45 2000 90 50 - 0.5 6.0 20 45 2000

90 -100 1 5.0 21 100 3500 90 50 - 1 5.5 22 45 3500 90 - 50 0.5 5.5 23

100 2068I0%iIH0 TaBleShoR4 42ANPROBF-FHOM OO a%tﬁﬁ@taﬂfﬁi)iﬂvention

5 42W 2008/0 56 PCT/EP2007/058515 following T
T B R T P 2B0 B8 D T RGeS BslBnce 2.
R-@hanitadfmexdic dineccd miemendtoibo@mtyile 9 and the active substance 2.

100 ml of medicament preparation contain: 1' 2 ethanol / a-toco- pH
Example (base) water pherol BHT EDTA (H3P04 (mg) (mg) % VN) (mq)

(mg) (mg) or buffer) 1 9400 70 pH
Example (bie) (nfg) eltw:?e:l1 /5 (:)-;\2?3; tBn:I g-l; %T;’;\ (H;i04
(mg} (% V) (mg) buffer)

1 9 400 70 . - 100 - 4.5
2 9 250 70 50 - - 5.0
3 45 500 70 - - 4 4.0
4 100 400 70 50 - 0.5 5.5
5 45 400 70 - 100 1 5.0
6 9 600 70 - 50 2 6.0
7 45 800 80 - - 1 45
8 45 250 80 - - 2 5.0
9 100 1200 80 - 100 - 4.0
10 45 1200 80 50 - 1 45
11 9 1600 80 - 100 2 55
12 45 1600 80 50 - 3 6.0
13 100 1000 80 50 - - 4.5
14 100 2000 90 - 100 - 5.0
15 9 2500 90 - - 0.5 4.0
16 45 2000 90 50 - - 5.0
17 45 2000 90 - 100 - 4.5
18 45 2500 g0 - - 1 5.0
19 45 2000 390 50 - 0.5 6.0
20 45 2000 90 - 100 1 5.0
21 100 3500 90 50 - 1 5.5
22 45 3500 90 - 50 0.5 5.5
23 1060 2000 85 50 100 - 5.0
24 45 4000 g5 - 100 0.5 55
25 9 2500 85 50 - - 4.5
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292507050--5.0 34550070-44.0 41004007050-0.555 545
40070 10015.0 6960070-5026.0 74580080--14.5 845250
0--25.0 9100120080 -100-4.0 104512008050-14.5 11

1‘%880%’ 2882 5.5 12 45 1600 80 50 - 3 6.0 13 100 1000 90 50°CT’EF?°O7’053515

14 100 2000 90 - 100 - 5.0 15 9 2500 90 - - 0.5 4.0 16 45 2000 90 50 - -

5.0 17 452000 90 - 100 - 4.5 18 45 2500 90 - - 1 5.0 19 45 2000 90 50 -

0.5 6.0 20 452000 90 - 100 1 5.0 21 100 3500 90 50 - 1 5.5 22 45 3500

D) THe BRI 8 2RO OBENHIes- &. mMiéa@@eﬁo@a@ fb5He Snvention
;ﬁ}zsfgoegg 0-- 4 5 43 W02008/020056 PC %807/058515 Koo

™ wing e 8&’&?19&%@ %ﬁ'ﬁﬁlb‘% PaiRGYYerYDstance

mmqmmmmmaraMeMmpound of Example 14 and the

active substance 2. 100 ml of medicament preparation contain: 1' 2
ethanol ! a-tn- pH BHT EDTA (H3PO4 Example (base) water phererol

1 2 ethanol/ a-toco- BHT EDTA Hp;l o

Example (base) (mg) \;vater pherol (mg) (m g) ( ‘Lr 4

(mg) (% VIV)  {mg) buffer)
1 g 400 70 - 100 - 4.5
2 9 250 70 50 - - 5.0
3 45 500 70 . - 4 4.0
4 100 400 70 50 - 0.5 55
5 45 400 70 - 100 1. 5.0
6 9 600 70 . 50 2 6.0
7 45 800 80 - - 1 4.5
8 45 250 80 . - 2 5.0
9 100 1200 80 - 100 - 4.0
10 45 1200 80 50 . 1 4.5
11 9 1600 80 - 100 2 5.5
12 45 1600 80 50 - 3 6.0
13 100 1000 90 50 - - 45
14 100 2000 90 . 100 - 5.0
15 9 2500 90 - - 0.5 4.0
16 45 2000 90 50 . - 5.0
17 45 2000 90 - 100 - 4.5
18 45 2500 90 - . 1 5.0
19 45 2000 90 50 - 0.5 6.0
20 45 2000 90 - 100 1 5.0
21 100 3500 90 50 - 1 55
22 45 3500 90 - 50 0.5 55
23 100 2000 95 50 100 - 5.0
24 45 4000 95 - 100 0.5 5.5
25 9 2500 95 50 - - 4.5
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(mg) (mg) % VN) (mg) (mg) (mg) or buffer) 19400 70 -1004.5 29 250

7050 --5.0 345500 70-44.0 41004007050 -0.55.5 545 400 70 -
960070-5026.0 74580080--14.5 84525080 --2

%é(ﬁqﬁﬁ% 80-100-4.0 10 451200 8050 - 1 4.5 11 9 160(-8F72007/058515

1002 5.5 12 4516008050 -3 6.0 13 100 1000 9050 - - 4.5 14 100

2000 90 - 100 - 5.0 159 2500 90 - - 0.5 4.0 16 452000 9050 - - 5.0 17

45 2000 90 - 100 - 4.5 18 452500 90 - - 1 5.0 19 45 2000 90 50 - 0.5 6.0

20} A doiioadng1lablesshods 303 90 irmLiate R2246@80Q 30 thelnvention

L L D .

foMSwiripiratsidichowstaxappietaf tombailations according to the invention
of the R-enantiomer of the compound of Example 17 and the active
substance 2. 100 ml of medicament preparation contain:

1 5 ethanol/ o-toco- BHT D Hp;io

Example (base) (mg) \:rater pherol (mg) E(m;';\ ( 301" 4

(mg) (% VIV) (mg) buffer)
1 9 400 70 - 100 - 45
2 9 250 70 50 - - 5.0
3 45 500 70 . - 4 4.0
4 100 400 70 50 - 05 55
5 45 400 70 - 100 1 5.0
6 9 600 70 - 50 2 6.0
7 45 800 80 . - 1 45
8 45 250 80 . - 2 5.0
9 100 1200 80 . 100 - 4.0
10 45 1200 80 50 - O 45
11 9 1600 80 . 100 2 5.5
12 45 1600 80 50 - 3 6.0
13 100 1000 90 50 - - 4.5
14 100 2000 90 - 100 - 5.0
15 9 2500 90 - - 0.5 4.0
16 45 2000 90 50 - - 5.0
17 45 2000 90 - 100 - 45
18 45 2500 90 . - 1 5.0
19 45 2000 90 50 - 0.5 6.0
20 45 2000 90 - 100 1 5.0
21 100 3500 90 50 - 1 5.5
22 45 3500 90 - 50 0.5 55
23 100 2000 95 50 100 - 5.0
24 45 4000 95 - 100 0.5 5.5
25 9 2500 95 50 - - 45
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pH 1 ethanol / a-toco 2 Example (base) water pherol BHT EDTA (H3PO4

(mg) (mg) % VN) (mg) (mg) (mg) or buffer) 19400 70 - 100 4.5 2 9 250
50--5.0 34550070-44.0 41004007050-0.55.5 545400 70 -

1%)%0% (?28%%00 70 - 50 2 6.0 7 45800 80 - - 1 4.5 8 45 250 8GCT/EP2007/058515

5.0 9100 120080-100-4.0 104512008050-14.5 119 1600 80 -

10025.5 1245 16008050-3 6.0 1310010009050--4.5 14 100

200090-100-5.0 159250090--0.54.0 16 4520009050--5.0 17

45) 2000160109 Tabbe $Rots250hifles-of SodmlladbrR086ca0d5A 8. 816 Mvention
035 50 22 45 350
o BT ants SE s o e Raanulion 48 b dchvosyance 2

250@ 9b Glmedicantertpreparation contain:

: pH
Example (b':se) (nfg) et\?z?gl I ;;Z?gl (Br:f ;; ?E\IJ? (H£04
(mg) (%VN) (mg) buffer)

1 9 400 70 - 100 - 4.5
2 9 250 70 50 - . 5.0
3 45 500 70 - - 4 4.0
4 100 400 70 50 - 0.5 55
5 45 400 70 ; 100 1 5.0
6 9 600 70 - 50 2 6.0
7 45 800 80 - 1 45
8 45 250 80 - - 2 5.0
9 100 1200 80 - 100 - 4.0
10 45 1200 80 50 ; 1 45
11 9 1600 80 . 100 2 55
12 45 1600 80 50 - 3 6.0
13 100 1000 90 50 - - 4.5
14 100 2000 90 - 100 - 5.0
15 9 2500 90 - - 0.5 4.0
16 45 2000 90 50 - - 5.0
17 45 2000 90 - 100 - 45
18 45 2500 90 - - 1 5.0
19 45 2000 90 50 - 0.5 6.0
20 45 2000 90 - 100 1 5.0
21 100 3500 90 50 - 1 5.5
22 45 3500 90 - 50 0.5 55
23 100 2000 95 50 100 - 5.0
24 45 4000 95 - 100 0.5 5.5
25 9 2500 95 50 - - 4.5
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W02008/020056 PCT/EP2007/058515 M) The following Table shows

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

of the compound of Example 1 and the active substance 2. 100 ml of
néRBBHERR S eparation contain: 1 2 ethanol / a-toco- BHT EDTABHERRASP7/058515
Example (base) water pherol or (mg) (m9) (%VN) (mg) (m9) (m9) buffer)
1773570-100-45 2714717050--5.0 33036870--44.0 4120
7357050-0.555 530147170-10015.0 61573570-5025.5 730

IAY 7188 fotidwiriy Ballle/ S50 exdrhfle8 éﬂbﬂﬂﬂ?aﬁ@ns%or@ﬂg]{@ 1@ mvent!on
294 50-145 117147180-10025.5 123029428050 36.0

1%%2@9 gwahemer 8T inecampprng ot Byamale 1130 g agive é@ﬁténce 2
DB AeERamar prépitdifbhl htal®0 - 4.5 18 30 2942 90 - 50 -

5.0 19307359050-0.55.5 20 30 6000 90 - 100 0.5 5.0 21 60 2942 90
50-15.5 2230294290 -500.54.5 23 120 2942 95 50 100 - 5.0 24 30

6000 95-100Q@55.5 25 Z 147 1956881 - 4eptdco-
Example (base)

BHT epra PH(HCI

(mg) (mg) ( ‘ga‘?f{’) p(l:;ag))i (mg) (mg) bu?;er)
1 7 735 70 - 100 - 4.5
2 7 1471 70 50 - - 50
3 30 368 70 - - 4 4.0
4 120 735 70 50 - 0.5 5.5
5 30 1471 70 - 100 1 5.0
6 15 735 70 - 50 2 55
7 30 1471 80 - - 1 4.5
8 30 735 80 - - 2 5.0
9 120 2942 80 - 100 - 4.0
10 15 2842 80 50 - 1 4.5
11 7 1471 80 - 100 2 5.5
12 30 2942 80 50 - 3 6.0
13 120 2942 80 50 - - 4.5
14 120 1471 90 - 100 - 50
15 7 735 90 - - 0.5 4.0
16 30 735 90 50 - - 5.0
17 30 1471 90 - 100 - 4.5
18 30 2942 80 - 50 - 5.0
19 30 735 a0 50 - 0.5 5.5
20 30 6000 90 - 100 0.5 50
21 60 2842 a0 50 - 1 55
22 30 2942 80 - 50 0.5 4.5
23 120 2942 95 50 100 - b.0
24 30 6000 - 95 - 100 0.5 5.5
25 7 1471 95 50 - - 4.5
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-46 W02008/020056 PCT/EP2007/058515 N) The following Table shows
examples of formulations according to the invention of the R- enantiomer
of the compound of Example 3 and the active substance 2. 100 m

ﬁ eparatlon contain: 1' ethanol | a-toco- pH (HCI Exgﬁﬁé?gzoww%w
(base) 2 water pherol BHT EDT) or (mg) (mg) (% V/V) (mg) (mg) (mg)
buffer) 1 773570-100-45 2714717050--5.0 33036870--44.0
41207357050-0.55.5 530147170-10015.0 61573570-502

N Tﬁé@oﬂéWab]eébﬁoﬁré%@ﬂﬁE;B@& of Forudalidf2862088ind (0thd Bivention

428050-145 1171471 00255,12 2942 .80 50
SHUMRREIRRIG b e Famppng S ARD7E oPng e A5 VRSt tance 2.
A.604r01 donBedinithbreparfitidd 86nidiil 90 - 100 - 4.5 18 30 2942 90

-50-5.0 19307359050-0.55.5 20 30 6000 90 - 100 0.55.0 21 60
29429050-15.5 2230294290 -500.54.5 23 120 2942 95 50 100 -

5.0 24 30 600@'95 - 100 Q.5 5.5eftmricl4 7 1H%000-- - 4. pH (HCI
Example (base) . (n%g) water pherol (%r: gT) E('r?];\ or
(mg) (% VIV)  (mg) buffer)

1 7 735 70 - 100 - 4.5
2 7 1471 70 50 - - 5.0
3 30 368 70 - - 4 4.0
4 120 735 70 50 - 0.5 5.5
5 30 1471 70 - 100 1 5.0
6 15 735 70 - 50 2 5.5
7 30 1471 80 - - 1 4.5
8 30 735 80 - - 2 5.0
9 120 2942 80 - 100 - 4.0
10 15 2942 80 50 - 1 4.5
11 7 1471 80 - 100 2 5.5
12 30 2942 80 50 - 3 6.0
13 120 2842 90 50 - - 45
14 120 1471 90 - 100 - 5.0
15 7 735 90 - - 0.5 4.0
16 30 735 90 50 - - 5.0
17 30 1471 90 - 100 - 4.5
18 30 2942 90 - 50 - 5.0
19 30 735 90 50 - 0.5 55
20 30 6000 20 - 100 0.5 5.0
21 60 2042 90 50 - 1 55
22 30 2042 90 - 50 0.5 4.5
23 120 2942 95 50 100 - 5.0
24 30 6000 95 - 100 0.5 55
25 7 1471 95 50 - - 4.5
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5 -47 W02008/020056 PCT/EP2007/058515 0) The following Table

shows examples of formulations according to the invention of the

R-enantiomer of the compound of Example 7 and the active substance 2.
1987 ¥pP e icament preparation contain: 1' ethanol / a-toco- pH §EP2007/058515
Example (base) 2 water pherol BHT EDg) or (mg) (mg) (% VN) (mg) (mg)

(mg) buffer) 17 73570-100-4.5 271471 7050--5.0 330368 70 - -

440 41207357050-0.555530147170-10015.0 61573570 -

3025 ol 3@ ihg MMadlke-shbwbe Ladib B85S G Formdiaio @Sjﬁ&aﬁﬂﬁ@@ tH®hvention
-4.0 101529428050-145 117 1471.80-10025. 2 30.2942 80

o the RN rion 20 65 Sompaubdof Expmibie £and dob. ackivg supsiapce 2.
900-ol DnfedicA0et3p b athtio b €oritaigd 1471 90 - 100 - 4.5 18 30

2942 90-50-5.0 19307359050 -0.55.5 20 30 6000 90 - 100 0.5 5.0
216029429050-15.5 2230294290 -500.54.5 231202942 95 50

Example - (base) 2o water e BHT  EDTA  PRUHC
(mg) (mg) ( % VIV) (mg) (mg) (mg) buffer)
1 7 735 70 - 100 - 4.5
2 7 1471 70 50 - - 5.0
3 30 368 70 - - 4 4.0
4 120 735 70 50 - 0.5 5.5
5 30 1471 70 - 100 1 5.0
6 15 735 70 - 50 2 5.5
7 30 1471 80 - - 1 45
8 30 735 80 - - 2 5.0
9 120 2042 80 - 100 - 4.0
10 15 2942 80 50 - 1 45
11 7 1471 80 . 100 2 55
12 30 2942 80 50 - 3 6.0
13 120 2942 90 50 - . 4.5
14 120 1471 90 . 100 - 5.0
15 7 735 90 - - 0.5 4.0
16 30 735 90 50 - - 5.0
17 30 1471 90 - 100 - 4.5
18 30 2942 90 - 50 . 5.0
19 30 735 90 50 . 0.5 55
20 30 6000 90 . 100 0.5 5.0
21 60 2942 90 50 - 1 5.5
22 30 2942 90 - 50 0.5 45
23 120 2942 95 50 100 - 5.0
24 30 6000 95 - 100 0.5 55
25 7 1471 95 50 - - 45
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257 14719550 - - 4.5 5-48 W02008/020056 PCT/EP2007/058515 P)

The following Table shows examples of formulations according to the

invention of the R-enantiomer of the compound of Example 9 and the
abtRA%Be e 2. 100 ml of medicament preparation contain: 1PEFER&I07/058515
/-a-toco- pH (HCI Example (base) 2 water pherol BHT EDTA or (mg)

(mg) (% VIV) (mg) (mg) (mg) buffer) 17 73570-100-45 27 147170

50--5.0 33036870--44.0 41207357050-0.55.5 530147170 -

109 The. &l Wing3Bablt- oW Sk ampebtfl SPmuickidra §:38rdiwy 88 thednvention
5.%%,”%%&%30 2942 80-100-4.0 101529428050-14.5 117 1471 80 -
1 .

e3PR PR FOmRWNEOT Fxanupedd and thg gctivegupstance 2.

1400 190 of B dicabnd® prédaion Bontdd: 16 30 7359050 --5.0 17 30
1471 90-100-4.5 1830294290-50-5.0 19307359050-0.55.5

20 30 6000 90 - 100 0.55.0 216029429050 -1 5.5 22 30 2942 90 - 50

Coxample (base) D et Gpoeermar eora PHUC
mg) M vy mg) M M ey
1 7 735 70 - 100 - 4.5
2 7 1471 70 50 - - 5.0
3 30 368 70 - - 4 4.0
4 120 735 70 50 - 0.5 55
5 30 1471 70 - 100 1 50
6 15 735 70 - 50 2 55
7 30 1471 80 - - 1 4.5
8 30 735 80 - - 2 5.0
9 120 2942 80 - 100 - 4.0
10 15 2942 80 50 - 1 4.5
11 7 1471 80 - 100 2 2.5
12 30 2042 80 50 - 3 6.0
13 120 2942 g0 50 - - 45
14 120 1471 90 - 100 - 50
15 7 735 a0 - - 0.5 4.0
16 30 735 a0 50 - - 5.0
17 30 1471 80 - 100 - 4.5
18 30 2942 a0 - 50 - 5.0
19 30 735 80 50 - 0.5 5.5
20 30 6000 a0 - 100 0.5 5.0
21 60 2942 a0 50 - 1 55
22 30 2942 90 - 50 0.5 4.5
23 120 2942 g5 50 100 - 50
24 30 6000 g5 - 100 0.5 55
25 7 1471 a5 50 - - 45
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24 306000 95-1000.55.5 257 14719550--4.5 5-49

W02008/020056 PCT/EP2007/058515 Q) The following Table shows

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

of fPrOUBMRBBNd of Example 14 and the active substance 2. 100R@T &iP2007/058515
medicament preparation contain: 1' ethanol / a-toco- pH (HCI Example

(base) 2 water pherol (m9 (m9) or (mg) (mg) (%VIV) (mg) buffer) 1 7 735
70-100-45 2714717050--5.0 33036870--44.0 412073570

50) The following Tablke Ehod8Q:laddIEs 6T T3 (PatieRs2aecordidl &Hhk invention
80--145 83073580--25.0 91202942 80-100-4.0 1015 2942

& - R-angnfipmerehtiag corpporgdon bxamrla A 4pag the @elivessiistance 2.

2092 PO OnedfBriehi BR:p4aratiBA é8Rtaip:0 157 73590--0.54.0 16
30 7359050 - - 5.0 17 30 1471 90 - 100 - 4.5 18 30 2942 90 - 50 - 5.0

19307359050-0.55.5 20 30 6000 90 - 100 0.55.0 21 60 2942 90 50

Comple  (basey 3 wenall odocor  gur  gora  PH MO
(mg) (mg) (% VN)  (mg) (mg) (ma) buffer)
1 7 735 70 ] 100 . 45
2 7 1471 70 50 - . 5.0
3 30 368 70 - i 4 4.0
4 120 735 70 50 i 0.5 5.5
5 30 1471 70 . 100 1 5.0
6 15 735 70 . 50 2 5.5
7 30 1471 80 . i 1 45
8 30 735 80 i i 2 5.0
9 120 2942 80 ; 100 ; 4.0
10 15 2942 80 50 . 1 45
11 7 1471 80 i 100 2 55
12 30 2942 80 50 i 3 6.0
13 120 2942 90 50 : i 45
14 120 1471 90 g 100 . 5.0
15 7 735 90 i : 05 4.0
16 30 735 90 50 . i 5.0
17 30 1471 90 i 100 i 45
18 30 2942 90 . 50 . 5.0
19 30 735 90 50 ; 0.5 5.5
20 30 6000 90 i 100 0.5 5.0
21 60 2942 90 50 i 1 5.5
29 30 2942 90 - 50 0.5 45
23 120 2942 95 50 100 - 5.0
24 30 6000 95 - 100 0.5 5.5
o5 7 1471 95 50 i i 45
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50 --4.5 5-50 W02008/020056 PCT/EP2007/058515 L) The following
xamples of formulations according to the invention

?r%%ﬁ é%%sr%of the compound of Example 17 and the active subes%rr}]%‘gz
100 ml of medicament preparation contain: 1' 2 ethanol / a-toco- pH (HCI
Example (base) (mg) water pherol BHT EDT,) or (mg) (/o VIV) (mg) (mg)
(mg) buffer) 1 7 73570 - 100 4.5 27 14717050 --5.0 330368 70 - - 4
4.0 The 20938 g0T6dIeGBEYE &80 peBloT formotplide #EaF ¢Bs fthgdnvention

Ry G L A A ST e
-98.0 18 megizgeaEohBeparat®Macrta@nL471 90 - 100 - 5.0 157 735 90

--0.54.0 16307359050--5.0 1730147190-100-4.5 18 30 2942
90-50-5019307359050-0555 2030600090.-100055.0 21

307/05851 5

00204290801155 o ehatell otoce gur  gora PHUEC
mg) ™) (qvv) mgg M9 M tten)
1 7 735 70 - 100 . 4.5
2 7 1471 70 50 - - 5.0
3 30 368 70 - - 4 4.0
4 120 735 70 50 - 0.5 55
5 30 1471 70 . 100 1 5.0
6 15 735 70 - 50 2 5.5
7 30 1471 80 - - 1 45
8 30 735 80 ; . 2 5.0
9 120 2942 80 - 100 - 40
10 15 2942 80 50 . 1 45
11 7 1471 80 - 100 2 5.5
12 30 2942 80 50 - 3 6.0
13 120 2942 90 50 - - 45
14 120 1471 90 - 100 . 5.0
15 7 735 90 - . 0.5 4.0
16 30 735 90 50 . - 5.0
17 30 1471 90 ; 100 - 45
18 30 2942 90 - 50 - 5.0
19 30 735 90 50 - 0.5 5.5
20 30 68000 90 . 100 0.5 5.0
21 60 2042 90 50 - 1 55
22 30 2042 90 - 50 0.5 45
23 120 2042 . 95 50 100 - 5.0
24 30 8000 95 - 100 05 55
25 7 1471 95 50 - . 45
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22 302942 90-500.54.5 23 120 2942 95 50 100 - 5.0 24 30 6000 95 -
1000.55.5 25714719550 --4.5 5-51 W02008/020056

PCT/EP2007/058515 PATENT CLAIMS 1. Medicament formulation,
MORRRRG WS active substance one or more compounds of genef&lT/EP2007/058515
formulalo+ OOHHH\/X R OHR 5wherein R1 denotes hydrogen,
C1_4-alkyl, O-C1-4-alkyl or halogen; R2 denotes hydrogen, C1.4-alkyl,
O-C1.4-alkyl or halogen; R3 denotes hydrogen, C1.4-alkyl, O-C1_4-alkyl,
hadgganm OHAIME-O-Cl.4-alkylene-000H or

0O-C1-4-alkylene-COO-C1.4-alkyl, X- denotes a mono- or polysubstituted
negatively charged anion, preferably a mono- or polysubstituted

negpib@bashareeshaniancielesied i asnsee chlaridanbeasiglerindies,

sul%hate Bho§phate m thanfes;‘nphonate, nitrate, maleate, acetate,

CO oyh S.0 enei‘a {% i

benzobate, Citrate, salicylate, trifluoroacetate, fumarate, 15 tartrate, oxalate,
succinate, benzoate ang p-toluenesulphonate; optionallylii the form of the
tautomers, enantiomef(s, Miixtufes of

Pithie, ghantiomers; racemates,
solvates or hydrates there®f; WE

fve slibstemce 26elected from among
budesonide, beclomethason donide or{a Metabolite 20

thereof, optionally in the form of the tautomers, gn ntidiners, mixtures of
the enantiomers, racgmates, s@tvates or hydrates theredf; at least one .
pharmacologically acceptable acid or a pharmacologically accéptable
byferesystem, optionally further pharmacologically acceptable excipients,

6\§1W6” @Rnotes hydrogen, Cqs-alkyl, O-C1.4-alkyl or haiogen;

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

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

X denotes a mono- or polysubstifuted 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, triflucroacetate, 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, at least one
pharmacologically acceptable acid or a pharmacologically acceptable buffer
system, optionally further pharmacologically acceptable excipients, as well as
ethanol or a mixture of water and ethanol as the solvent.

2. Medicament formulation according fo claim 1, characterised in that it containg
an active substance 2 and one or more compounds of formula 1, wherein

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

5.
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ethanol or a mixture of water and ethanol as the solvent. 25 2.
Medicament formulation according to claim 1, characterised in that it

contains an active substance 2 and one or more compounds of formula 1,

WHereii /8 REE denotes hydrogen, methyl, ethyl, fluorine or chlorifié;T{RB2007/058515
denotes hydrogen, methyl, ethyl, fluorine or chlorine; 52 W02008/020056
PCT/EP2007/058515 R3 denotes hydrogen, methyl, ethyl, propyl, OH,

methoxy, ethoxy, fluorine, chlorine, bromine, O-CH2-COOH,

G OB 5 HAER O LB CHRREN o, e,
_0-cHRpPreTemink, @ QR Rodohameiny! or O-CH,-COOethy,
-O-CH2-(GB R, CHRO O Okth@l: -3 e beSROmastbyy oo pORGHB<TIHEED Oethyl,

negativety ehargaq, anion OSLe apla, - BANC ALEOMTHER I
negatlveg/ ﬁ@r % ion_selecte | from among chloride, bromide, iodide,
sulphate;’p fe; h?g ey honate, nitrate, maleate, acetate,

bénzoaté;uiiets) suticylate puiftauhshiteteden &gativate changetiznjwoxagiatéerably a
fUiCinaFﬁohgﬂé%Eﬁﬁ%ﬁifQ{é@ tb@ﬂ?&{g@@é@'ﬂﬁ“%ﬁ%ﬁl@?@ﬂ@ﬁh&hong
automers, enantomers, mixgures o e.enanuomer: racemates .
ot BT AT L s e IR AR G AL Rppte: nitrate,
claim 1,ealaiecriceigie. thanzoctatditatansalivatesiiven acstatenk marate,

more caampatsdsxatdarnuuecihabeeinzBdidenelestbiagenstichatayl,
preferably hydrogen; 20 R2 denotes hydrogen or methyl, preferably
hydrogen; R3 denotes methyl, OH, methoxy, fluorine, chlorine, bromine,

SrigpatvBihsfom eHPTBWRRFESx ShRRbREe mBlgLEps of the enantiomers,
pelgsuitisitedinatgativehy dratesethargoh selected from among chloride,
bromide, sulphate, methanesulphonate, maleate, acetate, 25 benzoate,

citrate, salicylate, trifluoroacetate, fumarate, tartrate and succinate;

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

ehaffieieas)erddermitaljabRetesidnthicliciede theebefacterised in that it contains
an active substance 2 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, chiorine, bromine, O-CH,-COOH or
-0-CH,-COOQethy!;

X denotes a mono- or polysubstituted negatively charged anion selected from
among chloride, bromide, sulphate, methanesulphonate, 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.

4. Medicament formulation according to one of claims 1 to 3, 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.
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30 4. Medicament formulation according to one of claims 1 to 3, wherein
the active substance 2 is selected from among budesonide, ciclesonide

or a metabolite thereof, optionally in the form of the tautomers,
SMIRBGHIBPS Shhixtures of the enantiomers, racemates, solvates diCT/EP2007/058515

hydrates thereof. 35 -53 W02008/020056 PCT/EP2007/058515 5.
Medicament formulation according to one of claims 1 to 3, wherein the
pharmacologically acceptable acid is selected from the inorganic acids
hydrochloric acid, phosphoric acid, hydrobromic acid, nitric acid and
sulphuric acid 5 or from the organic acids ascorbic acid, citric acid, malic

idViedisanseldomuationascansngitoene ripamadido Aavkesein the
fpharnacicipgiopiyrac emithiser biciddsidehenedifraeidhapibepest pkiasic

Wl@%ﬂi%@%%@%&ﬂ?&#%&d%ﬂ%@% mH@HBEL%e(ﬁ%%%?}@%UHC acid

to'one of claims 1'to 3, wherein t harmacol ogica y accepta

St G REBRIIG RIS AR e 276 5 EGrABIRGi P ECcRide 1BTIAEF, acid, maleic
agthteungific actt phwsphatedilferetis aciVddivainanidopruyation acid, sorbic

assardisgzeioneial Mamsbitipneharaciarisad Qéfr%eWélQIl@h%ﬁ%GaérdB

Medicament formulation according to one of claims 1 to 7, characterised
in that 20 the content of 1' and 2 independently of one another is about
0.1 to 6000 mg per 100 ml solution in each case. 9. Medicament

ferrrmkaii@améﬁordmw@tma&@@mg fotere %@!@ﬁ@m@i 3) iedrdn the
é?fﬂgc%%wllg/l t‘g% aﬁféj rthgstg harmaq gé: ﬁ' acce(;):) b[|I$ & group

C|p|ent 1 cament rormu atlon CCor alm C arac rise
.ﬁ%ﬁ"ﬂﬁaﬂ%fé'iﬁ@f%@%ﬁ%rﬁﬁﬁﬁtﬁgbaa‘éﬁﬁ@cb&mﬁmwﬁloo ml

solution. 11. Medicament formulation according to one of claims 1 to 10,
characterised in that it contains an antioxidant as a further

a 0 acceptable excipient. 35 -54 W02008/020056 i
e AR L5 Ab o ST BEy R ARG A G BECh i hasgprised by
ahdined 2.€0ta 8. 8haracterised in

8. Medicament formulation according to one of claims 1 to 7, characterised in that
the content of 1' and 2 independently of one another is about 0.1 to 6000 mg per
100 ml solution in each case.

9. Medicament formulation according to one of claims 1 to 8, characterised in that
it contains a complexing agent as a further pharmacologically acceptable
excipient.

10. Medicament formulation according to claim 9, characterised in that the content
of complexing agent is 0.1 to 50 mg per 100 m! solution.

11. Medicament formulation according to one of claims 1 to 10, characterised in
that it contains an antioxidant as a further pharmacologically acceptable excipient.
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that it contains as a further pharmacologically acceptable excipient an

antioxidant selected from among ascorbic acid, propylgallate,

butylhydroxyanisol, 5 butylhydroxytoluene, tert-butylhydroxyquinone,
tHEP208832185 butylphenyl)phosphite and PCT/EP2007/058515
tetrakis[methylene(3,5-di-tert-butylhydroxy- hydrocinnamate)methane,
tocopherol, naringenin and resveratrol. 10 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 15 that it contains

behzeeishonapiionreliation aeraiding kereas cbciatne dikylélhehatgcterised in

apatveiitsifs M@@iWtﬂﬁgﬂﬁma@fﬁwct&%égtw@b%?ent an antioxidant
|n$aSSO ent.a, mi or,water an
Spaste e daliid €0 B At B ERlEA A B SRAANS,

rﬁﬁgf&wéfweéﬁise%d%@efé &xm@J'mémé%Mnt@rhtuon
dmﬂttdmegsaﬁnaotmwbmmea‘fgpaehwenétarmulaeaaalctw@j@iﬂwN N

oMM B R MDECEARS el Racad gy have

the meanings gl n claims 1t orm o the :
tautomers, enantiomers, mixtures of the enantiomers, racemates,
solvates or hydrates thereof; an active substance 2 selected from among

bislespstigies ReptlomeAsNe alHURS &t?éeép&gﬁtgﬁat@?ﬁa%%ﬁ%c@lsed in
V\(S%OO8/0 0056 PCT/EP2007/05851 {E?ep ?j pt| |n the form of

ah?o @Qse%gHﬁB%eeP % [JFgg O? racemates

solvates or hydrates thereof; at least one pharmacologlcally acceptable
acid, optionally further pharmacologically acceptable excipients, as well

apethanol 8 %Pett}gﬂt%;@&% ﬂg’a?é]n%{%%tpg@%\/emw ‘i]r’? characterised in

Medlcament atlon acco whereln the
Shh@étgﬁ@@talns benzylaicohol y—butyrolactone or diethyleneglycol monoethylether

as co-solvent.

15. Medicament formulation according to claim 14, 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!

OY\O OH . o

HN N
RS

OH 1"

wherein the groups R', R? and R® may have the meanings given in claims 1 o 3,
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

-Bh_



10

15

20

2 is selected from among budesonide, ciclesonide or a metabolite thereof,

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

enantiomers, 10 racemates, solvates or hydrates thereof. 18. Use of a
Wedimamertsormulation according to one of claims 1 to 16 for pREPAERL07/058515
a pharmaceutical composition for the treatment of respiratory 15

complaints. 19. Inhalation kit consisting of a medicament formulation

according to one of claims 1 to 16 and an inhaler suitable for nebulising

this medicament formulation. 20 20. Inhalation kit according to claim 18

Whetrsh %immqstged@gsi,q{at[km_ta_gt@mers, 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 15, 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. Use of a medicament formuiation according to one of claims 1 to 16 for
preparing a pharmaceutical composition for the treatment of respiratory
complaints. |

19. Inhalation kit consisting of a medicament formulation according to one of
claims 1 to 16 and an inhaler suitable for nebulising this medicament formulation.

20. Inhalation kit according to claim 18, wherein the inhaler is a Respimat®.
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