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88307pct AEROSOL SUSPENSION FORMULATIONS CONTAINING TG
227 EAOR TG 134 A AS A PROPELLANT 5 The invention relates to
pressurised gas preparations for metered-dose aerosols wherein a
pharmaceutical composition is formulated as a suspension in TG 227 ea
(1,1,1,2,3,3,3- heptafluoropropane) or TG 134 a (1,1,

283 071,%-tetraﬂuoroethane) as propellant, and the use thereof for preparing a
Bﬁarmaceutical composition. It preferably relates to an inhalable aerosol.

AEROGBLSUSFENS SN e R Mullia troussionsen AR aveNe danpgint g

potential of certain_ chlorofluorocarbons there has been intensive work in
the field of alterr%q\@ﬁrépﬂeﬁaﬁtgwPpﬁ&%@utical metered-dose
aerosols. It has been known since the early 1990s that the propellant
gases TG 227 ea or TG 134 a may be used as alternative propellant
The ingesieenforidiSsde wesisritdiagen pre hean sk for thatsuidnsinglyo repallastn o
pharmas:{iRANAHRR:Wt: SUsRENASS Ry ticles. Al artive gubstance and TG, 5
heptaﬁﬂ%%zoea or 'Iége%%al ?g grﬁpe_u%rltpcg#fe StagIhS%d if the pﬁopellant gasor .
propeliait gas"mixtare Jhtaine A CERTINTRABERT GF WERBFl I8 AN hanpe thereof
for prepecpEcimiptonedhsticalosepiritels hrovedhiypropelantaocntaialrig astoso!.
aerosol suspension containing particles of active substance with

chemically bound water, at least %"5’%% of a 25 propellant gas or a
propellant gas mixture with TG 2 d/or TG 134 a in admixture with

Ever sigerothe il o fheiprope Rinthgarearemuazis potmnprépemenbutane,
chiorofemtarrepodintiettytathiese i (G2 Gk 3n @FdditBo fsabihale propellants for

pharm4S0REIAREAR] REQPENIANG, ﬁ%&%ﬁ%ﬁ&@%&h&%@&%&? 0] SU3P, &Q%L%Q
l-contalns§&dltlonal free water in"addition to the water chemically bound 1o
Propelignl geafe! SUbSIaicd SStbiEch BT AR BRfcROMERAE v eralint geses for
aerosolpratropium salt or tiotropium salt, more preferably ipratropium bromide or
tiotropium bromide, particularly preferably, ipratropium bromide
monohydrate.oy tiotropium bromide monohydrate and wherein in the case
T s O B e S0 S BoRmdes parices
of activgeturstananead d SOUY meraraiid Witereds frapellenseanfthetardpetiafitiEGropellant

gas or grdfbellant gas mixture contains a certain amount of water.

Summary
According to a first aspect, there is provided a propeliant-containing aerosol suspension
containing particles of active substance with chemically bound water, at least 85wt.% of 2
propellant gas or a propellant gas mixture with TG 227 ea and/or TG 134 a in admixture
with at least one other propellant gas selected from among propane, butane, pentane,
dimethylether, CHCIF,, CHyF,, CF3CH3, isobutane, isopentane and neopentane,
characterized in that the aerosol suspension contains additional free water in addition to the
water chemically bound to the active substance selected from an anticholinergic, preferably
ipratropium salt or tiotropium salt, more preferably ipratropium bromide or tiotropium
bromide, particularly preferably, ipratropium bromide monohydrate or tiotropium bromide
monohydrate and wherein in the case of the propellant TG 227 ea the water content of the
formulation is between 10 and 1000 ppm and wherein in the case of the propellant TG 134

a the water content of the formulation is between 180 and 900 ppm.



- 35 a the water content of the formulation is between 180 and 900 ppm. la
According to a second aspect, there is provided the use of an aerosol
suspension as defined above for preparing a pharmaceutical
composition, preferably for preparing a pharmaceutical composition for
the treatment, by inhalation or optionglly by nasal route, of diseases in
which anticholinergics may confer a therapeutic benefit. According to a
third aspect, there is provided a process for preparing aerosol

Accepipsfeibperand gemrsdhaseierutafscidserinfthmrorasel-svmetisipryas defined
abo%?&eﬁﬁﬂﬁﬂﬁg %Hmsyaﬁmﬁomﬁ%&ﬁﬁ 5?&@;%@?@5%@5?%65030'

suspension. According to a fourth aspect, there is pfovi ainer for
- PhamlasguiRAl arapaTin feuhairmagaatosn inkasinTeer aiptvaally by nasal route, of
disegRAACRNISR AR Rk RR CANAIEL SRRAINS A suitable, yalve which is
adjusted before use in relation to its water content. Detailed description of
the invention For the propellant formulations according to the invention TG
Accaiigaanditid B6pdQ4thenrds pradded propelantgasesanptionalioifuspensions as
admixture with one or,more other propellant gases,. preferably selected
e o TS EC BT e BIREe ETRE RN AP GFR L PooRel o s
mixfif3€ b3disobripane, sopeoiahsughchsieapentane. Preferred suspensions
according to the invention are those which contain as propellant gas only
TG 227 ea or only TG 134 a. If a mixture of the propellant gases TG 227

Accepiimgdoreiagah aspgsk dhierane rasistatsrorpiainm SionEing ovittia gropm nt-
contMRIYIN1IE RTEPSILA '&%&%)’Eﬁm&ﬂ&%ﬂ% HRESR B RIRREIANEARS: suitable

components may be used may be freely variable, although TG 227 ea

valvg whideishdiseied hetonsfse nvsiatinreloimarsestmtgropellant gases,
selected from among propane, butane, pentane, dimethylether, CHCIF2,
CH2F2, CF3CHa3, isobutane, isopentane and neopentane, the proportion
of this other propellanti0 T ez abrheitios than 60 %,

For BRE{REHAN RGO A0 RS RS LR RIR R BRI Re;30% 2, TDB AEEVE4 a are
us eciubstancl s used are Prefﬁ abl actl.ve subs.t&pces which mchor orate, or

T ORS B RBTE WA EAST I TSP R0 I RHE DT Qpstlanggases,
prefn@bbnwlpp@giémm paG Wigpane, butane, pentane, dimethylether, CHCIF,, CH,F,,

CF;CH;, tsobutane, isopentane and neopentane.

Preferred suspensions according to the invention are those which contain as propellant gas
onlty TG 227 ea or only TG 134 a.

If 2 mixture of the propellant gases TG 227 ea and TG 134a 1s used in the suspension
formulations according to the invention, the proportions by weight in which these two
propellant gas components may be used may be freely variable, although TG 227 ea must be
present, '

In mixtures with one or more other propellant gases, selected from among propane, butane,
pentane, dimethylether, CHCIF,, CHyF,, CF3CH;: isobutane, isopentane and neopentane, the
proportion of this other propellant gas component is preferably less than 60 %, preferably
below 40% and most preferably less than 30%.
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the particles of active substance. Preferably the particles of active
substance are crystals and 5 the water is water of crystallisation or
complex-bound water or water which is otherwise chemically bound, e.g.
hydrates. This form of water incorporation is hereinafter also referred to
as chemically bound water. In theseZcases the water generally also affects
the crystalline structure of the active substance molecule. 10 Compounds
which are effective by inhalation are preferably used, with the result that

the suspension formulations according to.the invention are preferahl
T o e NSIoar ARSI ST I N AUT B of Pl anc o
more Wakamleedhean corpustitasseesied homasenanepl sihephysically mixed with
the parid¢licholioevgioss figtamirmetiess Isteoisiaiphesahediesierasesmby BBHerSs and
Atk 4 ant [ -R-kinase. inhibi tiallergics, ergo .
the wat 1?%\}& M!&Q]Pﬁggtﬁ%l: E%\%Egé?)omg 10Le Lfe%ﬁé‘ig é% Mherwise

alkaloid derivatives, triptanes, antagonists, phos erase-

- chemicpilybrypd. s bitfitatbisBracivEsaisrBaE B Rid KiRtad g also referred

to as chipetenalimnetiosdpluseantictielinergicstior etangimetidhy pliss afftiaiergicsydnlline

structudD8r grse.of combinationsat lgast one of the active substances contains
chemically bound water. 20 Anticholinergic-containing active substances

are preferably used, as monopreparations or in the form of combined
Compoprep arhitbrise THedotolingetspeaifiowieantplessefithe tholivadngtatie ths
suspensdritieraalisithiereedoRBrintiohelinesgitstabprdsadyancateiakly selaciem.
from among tiotropium bromide, oxitropium bromide, flutropium bromide,
ipratropium bromide, glycopyrronium salts, trospium chloride, tolterodine,
tropenol 2,2-diphenylpropionate methobromide, scopine 2,2-

Paﬂicu@r%g@pﬁf%iar{a{% %’é%ﬁ%’ﬁ%ﬁé’}’é&%%@l compositions selected from among

the antighflu@ees2:2 siphenyéace!atesnethofremidesstRReNY inhibitors, LTD4-
2-fluorp-2,2-diphenylacetate-methobromide, tropenal o .
amag%?éﬂ,%f}-i’-l%‘é‘-&ﬁﬂEﬁ\%éﬂ%ﬂﬁf@f@oﬁ%@#ﬁdgwa@@é&ﬁﬁ@ derivatives, triptangs,

CGRP ahBighdstetpabusnobeneiate-mathohier)isel tonsnrhddk-odifuorebengiales of
. _.._methobromide, scopine 4,4'-difluorobenzilate methobromide, tropenol 3,3'-
this Kingh B OB CEEi5p oS SR Bt AT reics. n the

case of toetbonrakde | penebdthiydiowy fuoraresTeahaxyhaigically bound water.
methobromide, tropenol 9-fluoro-fl uorene-9-carboxyl ate methobromide,

At N G H Y Oy A T SHBS SR DB AT TR BT BRI OGO RE 96 5 in
the forn8biflwarbhrSpeashoxyaie methobromide, tropenol
9-methyl-fluorene-9-carboxylate methobromide, scopine

9-methyl-fluorene-9-carboxylate methobromide, cyclopropyltropine 3
The follo@nziaie petnebrmidte2o?AiPhandrronianiie 6y alermeRYligire

methobromide,
Anticholinergics to be used are preferably selected from among tiotropium bromide,
oxitropium bromide, flutropium bromide, ipratropium bromide, glycopyrronium salts,
trospium chioride, tolterodine, tropenol 2,2-diphenylpropionate methobromide, scopine 2,2-
diphenylpropionate methobromide, scopine 2-fluoro-2,2-diphenylacetate-methobromide,
tropenol 2-fluoro-2,2-diphenylacetate-methobromide, fropenol 3,3',4,4'-tetrafluorobenzilate
methobromide, scopine 3,3',4,4"-tetrafluorobenzilate methobromide, tropenol 4,4'-
difluorobenzilate methobromide, scopine 4,4'-difluorobenzilate methobromide, tropenol 3,3'-
difluorobenzilate methobromide, scopine 3,3'-difluorobenzilate methobromide, tropenol 9-

hydroxy-fluorene-9-carboxylate methobromide, tropenol 9-fluoro-fluorene-9-carboxylate

-methobromide, scopine 9-hydroxy-fluorene-9-carboxylate methobromide, scopine 9-fluoro-

flucrene-9-carboxylate methobromide, tropenol 9-methyl-fluorene-9-carboxylate

methobromide, scopine 9-methyl-fluorene-9-carboxylate methobromide, cyclopropyltropine
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cyclopropyltropine 9-hydroxy-xanthene-9-carboxylate methobromide,
cyclopropyltropine 9-methyl-fluorene-9-carboxylate methobromide,
cyclopropyltropine 9-methyl-xanthene-9- carboxylate methobromide,
cyclopropyltropine 9-hydroxy-fluorene-9-carboxylate s methobromide,
methyl cyclopropyltropine 4,4'-difluofobenzilate methobromide, tropenol 9-
hydroxy-xanthene-9-carboxylate methobromide, scopine

benz;13‘&7hyamyomaw@mezﬁw@mwmnmeépgbm 'gnféﬁgp@ﬁ@khobmmlde

cyc]oprogr\]/ﬁl % 35‘%“ ?c?ﬁa%srm‘éx %r%ar’h%% em cthobro RIS LSy tropine

9- me*hElélﬁ?ﬂf%ﬁrﬁr@ﬁ@gyéﬁ%ﬁﬁﬁ@%ﬁ%ﬁ)’é‘rﬁ’m@?ﬂﬁﬁém 9-methyl-xanthene-9-
carbox S«lifluerorbaihytixanttiepasPytashoxytate dnethoiiioridesandiscopine 10
methob?ony%oyemﬁﬁhéﬂl g}tg% Fro%z %@%ﬁlﬂfﬁo%ﬁﬁ}&%‘?%h8&%%@%3%15@&1 9-

form of the racémates, enantiomers or diastereomers thereof an

hydrox g HIF if EAEP RSP 5t THENSORRAC ARSI h ARt ER s pagene-9-carboxylate
methobBetadeirtietiesohBivtetngyxsethsed Graprefdmb iy sbldutedifferscapiong-methyl-
xanthelﬁa]@JE%F% n%raélbgql;@ @h&?@éﬂ?@aﬁﬁ@}é@[@bﬁlﬁ@%&em'
thobf%?rﬁt Qb rorm ﬁhex E"f o %%%E‘ér% Géoef'}a““ethb 7 m;@l‘% I scopine
me vosalbu?gmo uterol, gua rne, me apro reno orciprenaline, P
9- hydr%ﬁwm%rxﬁw&t@r%lc%ﬁﬁﬁ@t%lw&?@m%d}*ﬂ‘i@ﬂ@ﬁh‘ﬂét@@&m of the
racema®3|regfanohersatedentd; culphoiaralf indampitieaterhutabrnertobhitteralvates

and/or atgp@g HEKU-81, KUL-1248,
(4-{6-[2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl)-ethylamino]

-hexyloxy} butyl) 20 benzenesulphonamide,

BetamiffeEi6rdiethy)-indased aytapndopbliyydtoxydethyl]-8ahydrolbytbtol, bambuterol,

b1tolteréﬂu%}%U(@Igr&ngarbuterof clenbuterol fenoterol formoterol, hexoprenalme ibuterol,

1soetharé1r1r?%dr 8% [rzfézﬁ‘}t[}s)a r%%ﬁo) g Zlcgeﬁg ogx fox%XlL Lclijgne ”IXJ%%' OJerenol
OTCIPrella-@fﬂm@m&&wehyﬁmﬁf@rﬁ@ﬁﬁmidﬁmwﬂa salmeterol, salmefamol,

soteren&*f@lﬂﬁﬁhdrﬁchﬂt)ﬂamﬂﬂﬁlﬁtmﬂhlmc tolubuterol, CHF-1035, HOKU-81, KUL-1248,

3-(4- {6kle Zﬂ%{‘z&r@? Q;_%X%?-’?lﬂ Ar%)@(gé?f?f%%ﬂgp) %t%ﬁgmmo ]-hexyloxy}-butyl)-
ben7enqst§ppgnﬁ%ggx B Lﬁlqt&y}rxz@an -2-ylamino)-1-hydroxy-cthyl}-8-hydroxy-1H-
quinolipenaoxalzty @yl ZHER{ AN JBdirsthyldetinoplpeoyiHRutpbtingl Leprapylami

- amino} h?(@@i Henzothiazolone, 1- -(2-fluoro-4-hydroxyphen i) QL -(1- ben21m1dazelyl)-

»meth)l[(ﬁgt-ﬂ;%y }ggx[rg)é }gﬂ%{(n%}‘m []3—%4?1%% O(?%f GI-IZ- lz\x]r_m;{o)_ 4- hy&oxypf?enyl?{»%{ﬁ} (1-

benzimiskso¥AnAirmoptvAdhK M athery 3 oikbl4Hhy drebaroxaziistyl}-2-[3-(
benzox4xit-Dytyloxgnaenyl)- anmmb&ﬁé@ﬂh‘}@m}iﬂﬁiﬁ%ﬂ@ngLpropyiammo]ethdnoi I-
[2H-5-1 Aézgﬁ'(eizhxdm&% ?’%ﬁ%ﬁz‘i‘éﬁjﬁjq ﬁmX oxwh§8yl) -2-methyl-2-
propy]aggtsqm:ﬁg})e t3-hydroxy-3- 0x0—4I~I benzoxazm— 8-y1}-2-[3-(4-n-
butylox gphydrdxy-Sr{tHyydroxypiisapigeianinoanls Addtik-penpaxarn: 3~
benzoxé%‘lﬁ)Soﬂ §0- % -[3-(4~ methox heny 12 1,2,4-triazol-3-yl

- -amlno chloro-5 -trlflu ronie hg phenyl)- 2tert %ut efar%lno)ethanol
butyian%?ﬂ} itieano 5- hydroxy—S (1-hydroxy- 1sopr0py1amm0buty) 2H-1,4-benzoxazin-3-

(4H)- omtﬁp&y@mwahﬁim&cyhm@rﬂaﬁryiphmb}%(ﬁermmmmma@)emﬂmﬂ 1-(4-
ethoxycBRHARAMM LRy ano-5-fluorophenyl)-2-(tert.-butylamino)ethanol, optionally in the
form of the racemates, enantiomers or diastereomers thereof and optionally in the form of the

pharmacologically acceptable acid addition salts, solvates and/or hydrates thereof.

 Steroids which may be used are preferably selected from among prednisolone, prednisone,

butixocortpropionate, RPR-106541, flunisolide, beclomethasone, triamcinolone, budesonide,
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form of the racemates, enantiomers or diastereomers thereof and
optionally in the form of the pharmacologically acceptable acid addition
salts, solvates and/or hydrates thereof. 35 Steroids which may be used
are preferably selected from among prednisolone, prednisone,
butixocortpropionate, R'PR-106541, flunisolide, beclomethasone,
triamcinolone, budesonide, 4 fluticasone, mometasone, ciclesonide,

fluticaeflepanidenShcl 26 &;%WGeibﬂsmﬂdéSSSﬂllCﬂ@rﬂ@i&hﬁieﬁﬁ&ﬁr@f%mmethﬂ

4 b ethyl- 0 -androsta-

e L R I TR 1

d;ene~b@g@@ﬂ%@,&ﬁ@)h%%@tetra ydro furan-38 yl 6a 9(1 dlﬂuoro 13-hydroxy-

1 6a-mi@ayingitwd-3 Taxp+ b g apriogionykogtaridfalitard: U diendd F{Ssearbadhidpaiiol-

dmhlot%%%%k@@ﬁ@@'1%@}0%%%?61%9:1@%%#@@%@%9%%'%ﬁ'&ﬁﬁ%ﬁ@r@f&he

diast racema‘%ws eg iomers or diast reom %{ \%@Qd o\ptlona in the th

asterpaIeTSy HRE QA RE BARF GBAVA IR A% & c%YW fats ¢

solvataherdGft PRIESS thhibitors which may be used are preferably selected from
among enprofyllin, 10 theophyllin roflumilast, ariflo (cilomilast),

P-325.366, B 343 439 Sch 1 12 281 (GW-84
PDE TN R B BRI B g o hindshin)

‘heophél}é‘l‘@B‘P%Wﬁ?éfh@&%éﬁ‘iﬁ%@ét)l\@%3@§§qgu H«‘éf%}%n%‘ié?é {CehRp51591);
AWD-I0b3%)-9athex947@,324 (3 & dhbhhexahydopsridathbxy)-2-digtinyibaste{sy 3
cycioprgfﬁwémé’ﬁ%gn%qul&\é '}lrc@@'%%r%‘?&%ﬁ{@'% (R);érﬂ*)rdbs*) O-ethoxy-
-bromob )-4-[(3-cyclopentyloxy)-4- methoxyphen ]- 1
12,3 4%&}9%1@&?@%0( &eisp @ﬁ%g e He?%ﬂﬁ‘PPthY"‘dm “6-yIJ-N.N-
duSOpri(ﬁyM@rNa@c&raﬁB}Shhétfﬁﬂhsnmb@r@r@o?b&ﬁmﬂzwwhdphé methoxyphenyl]-
2- pyn&@ﬂn@)@@ e%@ﬁﬁ@%ﬂ@%ﬁﬂyphen 1)-1-(4-N'-[N-2-cyano-S-methyl-
IsothmEreId%ﬁy £ ﬁnglh S Xr?eneéls[%arb lﬁE@ y]diopentyioxy—4—
methm@gx&}@ayaﬁyﬁ%@éﬂmy h-@ﬁfh@?ﬂﬁ@@%ky%ﬁwmwawwé (3-
cyc,lopﬁj@a&ﬁfﬁyﬁﬂ@%tﬂuoromethoxypheny])cyciohexan 1-one, cis[4-cyano-4-(3-

cycIopF F\jﬁzﬂﬂ &?%BMO%Q}EM%WWQ&&Q&%W?'%?F)fﬁﬁl ﬂ-l—qjethyi [4-(3-
cycl 013%9 n‘%yi%?&%ﬁ@ﬂ%%?@’ﬁfé’m%‘% rOIRFRERGRESH dRcelagiyl[4-C-

cyclop€8y(apgthytidt{8x yphenyl)pyrrolidin-2-ylidene]acetate, CDP840, Bay-198004, D-

4418, PYSIopSYYlaxymeiRgxypRe aawl)pm%% Mi‘@%&a@@@ 8(:@B§4§b1 CDC-

s052, B RO L S B A Rl o

pyrazolp sy repdsiyt-iealniorinmtisynaanl thisrroniyl-S.o- o1 oot
butyl)-Pyazelo[3u43ck-212 4 riazeleld; 3 3lpyrdingangtionally in the form of the
racemabegyd%fﬁgnbfer? 60 %’Egrrjo? mﬁm egtF£1f§ gpt onall in the form of the

pyrazo ,2,4-triazolo pyrl ine, optionally in'the
pharm%q géq:ztﬂg acceptable acid addition salts, solvates and/or hydrates théreof.

LTD4-antagonists which may be used are preferably selected from among montehukast,

T-(((R)-(3-(2-(6,7-difluoro-2-quinolinylethenyl)phenyl)-3-(2~(2- hydroxy-2-~

propyl)phenyl)thioymethylcyclopropane-acetic acid, 1-(((1{R)-3(3-(2-(2,3-dichlorothieno[3,2-

: b]py_ridin—S-yf)~(E)—ethenyi)phenyl)—3 -(2-(1-hydroxy-1-methylethyl)phenyl)propyl thio)-

methyl)cyclopropane-acetic acid, praniukast, zafirlukast, [2-[[2-(4-tert-butyl-2-thiazolyl)-5-
benzofuranylloxymethyllphenyl}acetic acid, MCC-847 (ZD-3523), MN-001, MEN-91507
(L.M-1507), VUF-5078, VUF-K-8707 and L-733321, optionally in the form of the racemates,

enantiomers or diastereomers thereof, optionally in the form of the pharmacologically
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racemates, enantiomers or diastereomers thereof and optionally in the

form of the pharmacologically acceptable acid addition salts, solvates

and/or hydrates thereof. LTD4-antagonists which may be used are

preferably selected from among montelukast, 30 1

-(((R)-(3-(2-(6,7-difluoro-2-quinolinyl¥ethenyl)phenyl)-3-(2-(2- hydroxy-2-

propyl)phenyl)thio)methylcyclopropane-acetic acid,
acceptdbﬁ@%é@ﬁ@t@i@%mﬁm [§n%‘ii in the form of the salts and derivatives

thereofb grld e%ﬁ%g"é% : %”E}"g :3-(2- (| -hydroxy- |

ny propy) Fno methyl)cyclopropane -acetic acid,
pranlukast zafirlukast, [2-[[2-(4-tert-butyl-2-thiazolyl)-5- benzo furanyl

EGFR-Jaxysaathyt phetyllcacatic Beite V& p3diethbB 3823k MMNEGong cetuximab,
trastuznll\ﬂlf_c‘alt\)l %]lligg %%e blx?ﬁi)ezw E?I Oc?l?m}{ﬂ':ﬂﬁo?g % fa(jmﬁ%j%z Y.

tioha orm of the racemates, enantiomers 0 reorners

(morphg }é"cﬁf DRy e TORHEP e DRERICB RS- et ibfe 4itR)-(1-
phenyl&ﬁdyﬂbnmsali%ﬁ{ﬁe@i@pﬁodm%naﬂymxtlnéiﬂmtmeﬂjf@asahs}aﬁid:ytémpattyas(y
qumazéhﬁ@egf @%}ﬁ@%@%@&@{& e@ﬁﬁot @r ﬁ@%‘%}‘l@@l 9'8%%&511011“

yh)-1 Oﬁ%éﬁ?)ﬂs?{é aésxi(rj)é%% r[)@i%r?g%%%e l}reanf —y oxy -q 1%5% 1|rgga [(? chloro-4-
fluoro- ghF(@yaqmmo&ﬁM@héﬁpg&zmn%o@@{[qorphohn 4-yl}-ethoxy]-7-methoxy-

qumM&mﬁrpizglsncﬂw}lmomozopmﬁw)laﬁﬁam'uaq}{z-gycdgnf@mdwsﬂ@qy-mﬁmpﬁ
"‘mm‘)}nﬁb’“’w 'é%‘ E’;m h ?;”é‘?["z? (o ﬁ%?"r?’ﬁhi‘}l‘iﬂl‘%"o YRS ﬁa‘}%R%é} e
ethyl)a@fyéq‘%q M]éopyran—éi yl)-N-methyl-amino]-1-oxo- 2 buten yl}ammo)
7- cycl@iﬁﬁyﬂmlﬂl‘@?@fhm&phﬂmw}ﬁﬂﬂddbﬁi{ﬁﬂﬁ%ﬁhm@ﬂiaﬂfﬂﬁm}@ (arpiglin-4-
methoxﬁ))cgh alrﬁ(ﬂﬁ’ﬂ"kng}ig ;{(@féﬁf%h}%ﬁ%aﬁ S HIDAAHBatine,

oro-4 10f oro p

SRIERE B e i i A R S R PR

7-[(R)- @%@ﬁm@&nﬂ&oﬂ@phéw&mzal(%N@-rﬁethﬂxyh@mw}m:mbm%bls (2-
methox@«r@'tg@kyly@smgz&%@mqw%mﬁ@énam@mﬁﬁykpgtm@ﬁmgﬁ&mﬁwﬂ-
pyrolof IR et A O
dlmeﬂw&zﬁ%bdréﬁq Zpyigthinglam obﬁ’éWMétﬁBRWt?uﬁﬁi@hﬂephenﬁ
ethyl)adi{Stahlgrotdrivorophgnyaminoldr¢{dr[IN+(B-1%x0-2-buten-1-ylJamino } - 7-
methox%m%yoﬁﬁw @gnaﬁ}mé @mmk%ggﬁﬂﬁ&wé Yi?{ﬂi&%&%'%eﬂ%a 2-

y-gquinazoline Eﬁ:’% chloro-4-fly l)amino

buten- o PR A B2 SRRy Iamm*&(} ine, 4-{(3-cthyny]
phenylJafR) (@t By fofmanh2 Y methosshglimazplinke pxo- 2-buten- 1 -yl jamino } -

quma?(ﬂd]@ £ Yfﬁﬂt&lﬁeﬂﬂm @y TrisHer- @?ZW%Q@WAI%H@%Z@JM?pipCHdm
) h r%? |- eth 46 gﬂ ))B

L-ylk-ef ?z%’%‘fg%%. ol IR oAyt

amino- Nf 9%%@)6@%@mv@mﬁﬁ]&i‘nﬂdpmétﬁbwmnhﬁ@uﬁémmo} -6-

(trans-AnhdR)aegigtilylamino-cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-[(3-chloro-

4—ﬂuor0mphenyl)amino}-6~(tetrahydropyran-3~y10xy)~7-methoxy—quinazoline, 4-f(3-chloro-4-
fluoro-phenyl)amino}-6-{ 1»[(morpholin~4~yl)carbony]]—piperidin—4—yloxy} -7-methoxy-
quinazoline, 4-[(3-chloro-4-fluoro-phenylyamino}-6-(piperidin-3-yloxy)-7-methoxy-
quinazoline, 4-{(3-chloro-4-fluoro-phenyl)amino]-6-[1-(2-acetylamino-ethyl)-piperidin-4-
yloxy]-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenylyamino]-6-(tetrahydropyran-4-
yloxy)-7-ethoxy-quinazoline, 4-[(3-chloro-4-fiuoro-phenyl)amino]-6- {trans-4-[ (morpholin-4-

- yhearbonylamino]-cyclohexan-1-yloxy}-7-methoxy-quinazoline,

4-[(3-chloro-4-fluoro-phenylyamino}-6- { 1-[{piperidin-1-yl)carbonyl]-piperidin-4-yloxy}-7-
methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyhamino|-6-(cis-4- {N-[(morpholin-4-



10

15

20

25

30

35

ethyl)amino]-6- { [4-((R)-6-methyl-2-oxo-morpholin-4-yl)-I-oxo-2-buten-|
-yllamino}-7- methoxy-quinazoline,
4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(morpholin-4-yl)-I-oxo-2-
buten-1-ylJamino}-7-[(tetrahydropuran-2-yl)methoxy]-quinazoline,
4-[(3-ethynyl- phenyl)amino]-6-{ &

[4- (5 5-dimethyl-2-oxo-morpholin-4-yl)-1-oxo-2-buten-I-ylJamino }- 25

yi)carb Hﬂz@hyl amino} cyclohexan E— oxy 7-methoxy- qumazoime 4-[(3-chloro-4-
Ioro4 I oro in 2- 4 (2- ~0XQ-morp ho n-4-y 7) piperidi
fluoro- rﬁq& oe%?/ ﬁn}]}%{} mino- cyc, exan } yoxy)- -methoxy-
qumazad;{(@ M[@rghﬂgfmérﬁlmgfﬁjyammag]%o h(aﬁbmsthancsulphonyl-mpendm 4-yloxy)-
7-(2- m&ﬁ’d}lﬂﬂﬁﬁﬁm%ﬂﬁa%oy XY= ?(Jr@ﬁmmmaaz@myl)mmg 6-[1-(2-methoxy-
GO GLYRI PSRN,
e A R omaaro i ot b
6- (tctram@lrgpp(%ﬁ oiexyl- met oxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-
(cis-4- ilipreeptienyyarunalsed (tetralyidybpyran-Geylos (amethey - npRTine

qumazalf}lcg(%? lQ{lﬂ(ﬁ‘OSQ ﬂuoro phenyi)ammo 1-6- i{c1s»4«- morpholin-4- yl)carbonylammo]
fluoro- p enyl)amino]-6-{1-[(morpholin-4-yl)c arbon 1_Blperldln 4- yloxy]}
cycloheécmb;(yy aﬁy (rmﬁ oxy-qumazohne 4-f(3-chloro- 4 uoro phenylyaimino-6- {1 [2-

(2~ Oxomt[l(®4dhtolr@d4€rdlundﬂ@medyh)&mﬂ@@yprhdm@wwmﬁmmmhmyl
phenyI)GHiﬂﬁﬁfﬂ”('%acetyi plperldm ~4yloxy)-7- methoxy quinazoline, 4- [I(3 eth)ﬂ"gr

phenyl)ap[ﬁntﬁ?é tlllilﬁrot cr; ?{1')&? n‘ilno}])67[ éﬁm S8t &?rgglzrc]) 1eth¥% p §

phenyl)anpcsiérﬁdrbmem&swﬂn@wa?mﬁﬁ}imﬁe‘f}ahyhﬂoﬁm@ﬁw qumamhne 4 [3-
chloro- %’lﬁ&;ﬁ}@rﬁ%@%}&ﬂﬂkﬂb@@{m@}etby} -piperidin-4-yloxy)-7(2-methoxy-cthoxy)-

qumazo(}ul;(a?’f QO %r%pmeg?}?‘lexa I@Oéﬁ[&gr%%iox (gﬂg&l%ﬁ? “piperidin-4-

Ycarbonylami eyc loX }/ uinazoli
yloxy} X{ K@*EHH&%%B @%he“ %}ro pheny Yamino }-6-{ 1-[(N-methyl-N-2-
methoxle!(mbemm)bytmmwppcbefﬁm94();/]e?y}}e?thmgthomﬂ-mlma,zﬂ){{(]bchloroA
fluoro- Ifh&(%n R AsIuQEe: s@\ék)iamm}i@;&ﬂsw@éh RIS, 4-[(3-chloro-4-

{luoro- %)Ca T l])ﬁ% celghX (ﬁmnliréﬂ} su?p c)l(r?ﬁi\wox 1yl- Q?%tlh?x%rcﬂohe%g' ?floxy}

7- methcfmomuph@iyn)hﬂnﬂéj@mﬁsfhl@m@hgum}mm@}ﬁd@%@hmm N-methyl- -
amine) M@W&Zaﬁwtbw quinazeltyeguinazoline, 4-[(3-chloro- 4 ﬂuoro -phenyl)amino]-6-

e T S

phenyl )a@qlgﬁo@z gﬁq@,— 7 —methanesuiphonyl -N-methyl- ammo) cyclohexan I vioxy]

methoxmlma;mbmldi{{{é—ylﬁixyjJ—fmdfnetlﬂmqmeﬁhnxy}ﬂk(nmamﬂ%methylammo-
cyolohe%a (%%Imig' l?mmﬂf?ﬂazohnthoxﬁ clzjl}rI]orgoéﬁ nﬂeuoro phenyl)amino]-6-(trans-
v
NG A O BT ST Rt -methony-
qmnazo.lym;M&quqﬁew;gmmoymy@iwbﬁe{%(ngww)%ﬂ%éthwynorpholm~4-yl)~
ethoxy]|QUEFIMRhydrofuran-2-yDmethoxyl-quinazoline, 4-[(3-chloro-4-fluoro-
phenyl)av]\'[ noimﬁrexan ll1a1} ?@3 nﬁat%r%gg q?J i a;;orx&%mnggﬁggydqu%ca%{)qg)nng If? IREP
chloro-4¢f (@J@qmyﬂ)ﬁgﬁf@ hsﬂyaﬁqm]l@@nrg—y@xy) -7-methoxy-quinazoline, and 4-
| (3-chlog3-axpyaghistinybubeiioyspipq tlimdnsoxthy e taoxygipeagaineyloxy}-7-
methoxﬂ c&@rﬁ)&yﬁl optignally in the fo of th racemates enantlomers or diastereomers
enyl)amlno] 6? acetnl -pi er In-4 yOX}/ 7-methoxy-quinazoline,
thereof, @}Rgnéqﬂyﬁmt e form of the pharmacologically acceptablé acid addition salts thereof,

the solvates and/or hydrates thereof,

By acid addition salts with pharmacologically acceptable acids which the compounds may be

capable of forming are meant, for example, salts selected from among the hydrochloride,
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phenyl)amino]-6-(I-methyl-piperidin-4-yloxy)-7-methoxy-quinazoline,
4-[(3-ethynyl-
phenyl)amino]-6-(I-methanesulphonyl-piperidin-4-yloxy)-7-methoxy-quinaz
oline, 4-[(3-
chloro-4-fluoro-phenyl)amino]-6-(1-methyl-piperidin-4-yloxy)-7(2-methoxy-
ethoxy) 15 quinazoline,

1ydr0b14)'r[(§l'@tﬁy&liélrcﬁm@@W@%ﬁa{é KW%FH%W}QT& |)ﬁ§i’1@%ﬂaﬂ'&%§%@nﬂf@

hvd }/ rﬁy 7 methox y:qu azoll é41 (;b oro-4-fl Oro-p I}] mlnt%] -6-{

ydroni r[a( ”?/d[yﬁ)rp?\f eate, roacctat rydrobenzoate, ydro tr&t drofumarate,

hydroiaﬁrétﬁdaq@wwé@fﬁnbyéa@mqaﬁp@m’m@mnﬁmemromudumgdphepate,

preferaél| (BCi@rochioride, hydrobromide, hydrosulphate, hydrophosphate, hydrofumarate

and hyJ%H%&EBF@ﬂN ﬁ&mgj-6-(l-ethyl-plperld|n-4-yloxy)-7-methoxy-qu|nazoI|ne,
4-[(3-chloro-4-
fluoro-phenyl)amino]-6-[cis-4-(N-methanesulphonyl-N-methyl-amino)-cyclo

Examplhexénntiaflengl 26rd-hetdoxy-qumagbling;, nedocromil.
4-[(3-chloro-4-fluoro-phenyl)amino] -6-[cis-4-(N-acetyl-N-methyl-

Examplﬁs :g (?ﬁfb r%%?- X%sr grgh%%%ﬂ%%%%m ngué?ggtglrlrgll%e

(trans-4-methylamino-cyclohexan-I-yloxy)-7-methoxy-quinazoline,
Exampléds[(3-chlatactShinigle for mhalat:on include pharmaceutical compositions
contamt%hﬁﬁ'é/ ngln%l@%t r]q{g‘f act VE su?tshz%me l%?ﬂg IS-&NtS a%@gstggl&e?' ¥%II(1) ex

7 methoxy-quinazo
Combm%‘R@S Eﬁl %aﬂﬂﬁ?é‘gﬁéarﬁﬂ%r?ﬁﬁé]a@(ﬁ%?@ hefigréthylamino 25

cyclohexan-1-yloxy)-7-methoxy-quinazoline,
The proﬁoﬂ@oﬁ@?ggsﬂeﬁgﬂgﬂo{im&ew ])k@'ﬁmgﬁeg g{ ation is between 0.001 and 5 %,
oI|n 4- }/I&? ng/et mino cyclohexan -l-ylo g )-7-me
preferalﬂy @é&g Z/E)’Illr}]aé‘t (¢ ar 02 r ace- ac ive substances are added 1n
amountmca[i(ﬁt@hﬂ@r@lMIb@%pﬁeﬁvﬁ)ﬂmﬂﬂ-@[@{@ 2uclimvéahiyl B506x0-nUrfonpdegent
by weight)ethoxy]-7-[(S)-(tetrahydrofuran-2- yI)methoxy] quinazoline,

4-[(3-chloro-4-fluoro-

phenyl)arnino]-6-(1-methanesulphonyl-piperidin-4- onxy) -7-methoxy-quina
In the cas5f pgaty(gpggn bromide monohydrate the suspensions according to the invention

preferabdilosotd:floeoe ph eyl Yasming]-patfcayanocpiperidio-2yipxyropingtiroxy iy

0 | 0
Pt e ot IO IRNIORE 0.0 19,019 ppazoptum.

optionally in the form of the racemates, enantiomers or diastereomers
In the caberd ofloptiomdiyditheftsihottiehshammacologivally divgeptablevagidon
preferakﬁﬁ' disinn saltadber %@Oﬁmﬂl%ﬂﬁﬁzﬁﬁg@ﬁ byd r@@%%%ﬁ@&tﬁﬁ#ﬂ’@ﬁi@ulaﬂy

dition. salts ith atrmacolo‘glca acce bIe acwls

preferreg accord fyenton are suspensi ég{}ﬁtaﬁ& gljﬁp e/e ggﬁ)gtamol

ounés rr%a(il e ‘capable
selected from among the hydrochlorlde 7 hydrobromlde hydroiodide,

In the cAiydrOsotRpates byﬂmwﬁwmgmerem@ip@mw RoeAAR: RYMOMUERSon
pmfemb% deomalsas i agralels, y A ORERROR IV DA D AR
rotartrate, hydrooxalate, h rosuccﬁate hydroBenzoate (r]n

accorchqu@r iw@gﬁgg@qﬁﬁmlons which contain 0.002 to 0.5%, particularly

preferably 0.008 to 0.4% tiotropium.

By all the active substances, e.g. tiotropium or ipratropium, is meant in each case the free
ammonium cation. The propellant gas suspensions according to the invention are
characterised in that they contain tiotropium or ipratropium in the form of the crystalline
monohydrates. Accordingly, the present invention preferably relates to suspensions which

contain crystalline tiotropium bromide monohydrate or ipratropium bromide monohydrate.
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preferably the hydrochloride, hydrobromide, hydrosulphate,

hydrophosphate, hydrofumarate 5 and hydromethanesulphonate.

Examples of antiallergics are: disodium cromoglycate, nedocromil.

Examples of ergot alkaloids are: dihydroergotamine, ergotamine. 10

Examples of substances suitable fo inhalation include pharmaceutical

compositions containing the above-mentioned active substances, and the
With regaﬂtistalﬁdtﬁﬁgiafﬁ)tbﬁfﬂﬁlﬂfﬁﬁh@n@ﬁ’fﬂhifbﬂﬂ@@ér@ﬁéh@%miiv@nwhﬁ@@@&& 0.62%,

e U

tiotropiy Hrqitdfy B oy S 96 %&Hﬁ%@&‘éﬂ%@%@%&nces are added in amounts
of from 0.01 to 10 %, preferably 0.05 to 5 %, particularly 0.05to 3 % (% =

The pere&c&%@ta@m%%@a%@d RANBCARSQP cﬁfm@w&a{@m%ﬂtmg nehyQraye

E‘? insmnsa cor ing to the invention refera contain between
percent BRI, ToRMSUH AR G0E (3 OISR (FOPTEC DA EIASP presin e
corresma@cm@w@ fheflm/@mtﬁrﬁlmmmbrfsrwﬂmhcuumwiﬂa@cmhigm.sl%ferably
used wilRFAIRPIBERC 4T the aﬁv@g@l@frﬁ@mﬂﬂm@y %@%U@&fﬁ@i&ﬁlﬁhﬁﬁﬁﬂilwfg by the
Sus cerding ta the,inventio referably contain between
Conversbosg%cp&g% p%rt(‘?c%lulagg) 038% 1§5? Liblitamol. Particularly preferred
according to the invention are suspensions which contain 0.05 to 1%
If anhydalisytespellann ghecaseustdiciropillnmisomidfwaemohyddatetth@iem according to

the inveltSRENSIQESRCELIRY 15%991@5/&%9&9 %ecﬁ’?ém%ﬁmlg@w&@pc%rg%ung
2 to 0,8% tiotropium. Pr%égrred 30 according to

to 1%,
propel Il A, %ﬁﬁ%ﬁé@ﬂ S.Bﬁ%eﬁ} SR ASHEARENHBAIEE B8 A,,Baﬁ%aﬁaw ich is

- added tppafenesdly 01008 fivishadstisncopiomfoByuditivre iactifiersubStamcesieeghich is

chenricAIBIQPIHATLOHHY BEQRIUBKVS SMRARTIRY @@@Mg&%ﬁh avT@en ABNABWHT the
eI ant. siQns.ac ord| tpe mgentlon ar? 35

ca € Pro uspe
present I entlonrt]h LHoB Oh-] zﬁn%%%fb S wagier S GRY 2,

aracterlse ontain tiotropium or 1pratropium in the tf%f‘m of

- distinguigh ‘é@%?éﬂh?ewﬁﬁ%fn‘ﬁh%‘rﬁté?’%‘éé@fﬂmﬁgﬁﬁ‘%ﬁ@é@?ﬁqﬁ%#ﬁ@#mfﬁ

substangreferably relates to suspensions which contain crystalline tiotropium
bromide monohydrate or ipratropium bromide monohydrate. 8 With

reg iotropium bromjde monohydrate suspensions which contain .
[t has bg g}f&slo éf' SB%RﬁEE’ﬁ P %%’66&%%“5‘3 TS HERRLIBEY 2T

content pr@feﬁab]y@aﬁﬁ@ ethrOGof diystakiefound that the particle sizes change if the
water content is too high. The optimum water content may be determined individually for
each substance. It has been found that the preferred amount of water in the propellant gas TG
227 ea or in mixtures of TG 227 ea with propellant gases selected from among propane,
butane, pentane, dimethylether, CHCIF,, CH,F,, CF5CHj; isobutane, isopentane and
neopentane, is generally 10 to 1000 ppm, particularly preferably 50 to 500 ppm, and most
particularly preferably the amount of water is 100 to 450 ppm.'

In the case of formulations containing ipratropium bromide monohydrate with propellant gas
TG 227 ea the most preferred water content of the formulation is between 20 and 500 ppm,
and the water content is particularly between 50 and 350 ppm.

In the case of tiotropium bromide monohydrate the preferred water content is comparable to

that for ipratropium bromide monohydrate. The most preferred range is between 50 and 230

ppm.



10

13

20

25

30

35

: 1pratr0p%%§ielt @ﬂé 1?1%

tiotropium bromide monohydrate are of particular interest. 5 The
percentage amounts specified within the scope of the present invention
are always percent by mass. If amounts by mass for tiotropiun are
expressed as percent by mass, the corresponding values for the
crystalline tiotropium bromide mondhydrate which is preferably used
within the scope of the presentinvention may be obtained by multiplying by

It has altheh CANVRERIARFAGOPLR2ARE. qﬁh@tﬁﬁ@ﬁ@@@“ﬁﬁtﬂé Wﬂl&ﬁHﬂ}ga}Qﬁ 134aorin

f gfg)f(gqlﬁg IIant ses.are use small amount of water is dded to
Pruxture em according top t?lpe Invertion. &vteﬁ:/egr?tu S rI%%a o’s{)sv¥ 8%8 cord1 ing to

dmeﬁh%@ﬁﬁv@#ﬁ@ﬁ mCEIéeré{ErCééntéﬂmﬁgm’pr@@éﬁamﬁea@ésmw@magh@mtween 30
and 40003yera specifieryaesiconigriavhen usedndiscsgipnwhichis: padrditelor

prefera@{p&%g}lt%fﬂéhg@@gﬁglensmn formulation is different from water

which is 15 chemically bound in one of the active substances or
excipients. Within the scope of the present invention this non-chemically
In the cpeuridoatdris ndse néfarmglipoaas free waterhieirgistinguishitfromghel G 134 a

the mosv\{ﬁftﬁét\i\éli Ghateaeieekt @lﬂﬁ@@@hﬁﬁ?&%ﬂ%?@&%&% the.agtive SHRsianass
articul & th% r\@% been fo? dIE %[cteq}eligsg ﬁ) \Rgartlcles of active substance

P change "When the water  content is P8 the other hand it has been
found that the particle sizes change |f the water content is too high. The

In the coptifitimrogten eaniehydray He geikimihedindividually 195826 that for

Roghwater in the

propellant gas TG 2%];35%% m}gkﬁﬂg{%% %@%{g WI[?‘I §r}§pellant
-gases selected from among propane, 25 butane, pentane, dimethylether,

If mixtu@HsICiER; ICHRH2NCRIGHT] "S’Gbmturde’f@@@émtam andl, tieoperitand water

content<IR0RIRHIHIP £ HAA0 PR Paic Y RIBTEF gaéé@o ppm, and most
particularly preferably the amount of water is 100 to 450 ppm. In the case
of formulations containing ipratropium bromide monohydrate with

Accordipgipdhamt gadioso e aompaltied et pretddeditvte paridnttghtee or to the
finishedfetrosdatiopésdiehv et prandl 580 ) Fro Pt ing v atefceie BdFormulation

does notpc%rxli't(é%%% Qvea%reﬁpc%e”e "f"é gcﬁptr%nl% qﬂ% s gfu%) EE%H'“E?) bc{?g}ilgceactive

maonohydrate the ater content Is co ?éjara
Subsfanfiﬁrah%\s.afﬂ%ﬁarﬁmewaﬁwd% hradnbetpreftitda ?&h@@%lﬁ’éﬁ/@éﬁeﬂ)m
the pharbQ @t @B6u§Emppon. i9 prepared, or the pharmaceutical suspension may be prepared

first with anhydrous propellant gas or propellant gas mixture and then the corresponding -

" amount of water 1s added.

The amounts given in ppm are based on the liquefied propellant as the reference magnitude.

Within the scope of the present invention the term suspension formulation may be used
instead of the term suspension. The two terms are to be regarded as equivalent within the

scope of the present invention.

The propellant-containing inhalable aerosols or suspension formulations according to the
invention may also contain other constituents such as surface-active agents (surfactants),

adjuvants, antioxidants or flavourings.

The surface-active agents (surfactants) optionally present in the suspensions according to the
invention are preferably selected from the group consisting of Polysorbate 20, Polysorbate 80,
Myvacet 9-45, Myvacet 9-08, isopropyl myristate, oleic acid, propyleneglycol,
polyethyleneglycol, Brij, ethyl oleate, glyceryl trioleate, glyceryl monolaurate, glyceryl
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If adju

It has also been found that the preferred quantity of water in the propellant
gas TG 134 a or in mixtures of TG 134 a with propellant gases from the
group propane, butane, pentane, dimethylether, CHCIF2, CH2F2,
CF3CH3, isobutane, isopentane and neopentane is between 30 and 4000
ppm, particularly preferably betweehd150 and 2000 ppm and most
particularly 5 preferably between 350 and 1700 ppm. In the case of

monoofRIRAUAIQRS Gitainat ipratyepiumJmenehysiale with Rieprliantgasi e,
terylalialy ? ”}fy;m??&H{SI?Eﬁgr"é%“‘f)'ic?%m%[‘t Oértsh%f%m“'al“o%és etwg-e” ! Spanol
STy an}c]l0 (0] rPer and in par]tlcu Ar the WATEY CoMtentis hetWesn 180 Sprfopanct.
Of the alapE-ppntiameth e esgerpidivtrepiuralireruiydiatBabisqshete FedMvarmet 9-45,
Myvac@OMENbIS sipplayitenthatder aiprpteapibny bremingvhba mastprepigd] myristate
' n 180 and 900 ppm. If mixtures of the propellant gases TG
areme 134 ge?nlﬁg%%g?? ea are used, the preferred water 15 contents are

obtained from the mixing ratio of the two propellant gases. According to
If the sthpeimventiarvthdisg anbuniscof watenaie sddeddothbepeape lacfeghsessed in
an amol e offisBed agrpsal susnensisnsiiheopropgliant gas, propellant gas
mixture or the formulation does not contain any water (free water) in
addition to the water chemically bound to the active 20 substance. In the
The adjprgotseptiveallsterriaaycHanéhal raeRniosn adduting ththpiopeition gas
preferabl§fofR:ctoe PHArmagesticabstispRASION A5 peepmyad; D hibe Plarmacemicahe,

betainesygﬂg'qgi%@négﬁqpﬁ QEF&E %r?rgc Qé?é,‘%é}ﬁr%&ﬂ%%@%& ,rsOtH eH%% g@iﬁ gzrad. citric
or pe"aﬁ as mixture and then the corresponding amBuNt of water is

acid. Asqefbic $HE RBSERISIGIVER ibvgsrare haddbrithe arid erearpiephitanteds

while hthlragibrenceidnagnituds:: P25 Mothiprthieddopecdf the present invention the
term suspension formulation may be used instead of the term

Vsgligension. The two terms are to be regarded as equivalent within the

SO PR T B L SRR S 36 PR R Sh Bt Y EB HEDn G Sk s farably
used in 48raBeIbrsUEPEhsidh forprelkbhsta¥dbrdingte theidnlehtioafamaly wB601-

0.01 %CRRRIROIRRSRRSIIVeNts sUsh/as sUHREENG NS s adiRCtaNS).
snventi (%djuvants, antioxidants or flavourings. The surface-active agents

surfactants) optionally present in the suspensions according to the 35
invention are preferably selected from the group consisting of Polysorbate
The antiRolygsariiatel BOontained in the suspensions according to the invention are

preferably selected from the group consisting of ascorbic acid, citric acid, sodium edetate,
editic acid, tocopherols, butylhydroxytoluene, butylhydroxyanisol and ascorbylpalmitate,
while tocopherols, butylhydroxytoluene, butylhydroxyanisol or ascorbylpalmitate are

preferably used.

The flavourings optionally contained in the suspensions according to the invention are

preferably selected from the group consisting of peppermint, saccharine, Dentomint®,
aspartame and ethereal oils (for example cinnamon, aniseed, menthol, camphor), of which

peppermint or Dentomint® are particularly preferred.

With a view to administration by inhalation it is essential to provide the active substances in
finely divided form. For this purpose, the active substance is obtained in finely divided form
either-by grinding (micronising) or using other methods known in the prior art (e.g.
precipitation, spray-drying). Methods of micronising active substances are known in the art.
Preferably after'micronising' the active substance has a mean particle size of 0.5 to 10um,
preferably 1 to 6um, particularly preferably 1.5 to Sum. Preferably at least 50%, preferably at
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Myvacet 9-45, Myvacet 9-08, isopropyl myristate, oleic acid,
propyleneglycol, polyethyleneglycol, Brij, ethyl oleate, glyceryl trioleate,
glyceryl monolaurate, glyceryl 10 monooleate, glyceryl monostearate,
glyceryl monoricinoleate, cetylalcohol, oleyl oleate, sterylalcohol,
cetylpyridinium chloride, block polyrh#rs, natural oil, ethanol and
isopropanol. Of the above-mentioned suspension adjuvants Polysorbate

feast 6(2Q, PRINSAEPAE B MYYacal:2r 49 My vacsh 085 isenreRybSMistae ¢ a

., are preferably used, Myvacet 9-45 or jsopropyl myristate .5 are mos
P e & B D oG By 2 fast

80%, mysiraratanid ihakleasie Brafel A adisdemo brrHMfouRe BhodDDs 2 pagticle size
which ipartititiatly pirefemaply 0.80bn&i286vd0 The adjuvants optionally
contained in the suspensions according to the invention are preferably
. selected from the group consisting of alanine, albumin, ascorbic acid,
Surprisyyk el " BBHINE! EYREHBCBHRSH IR HEiG AR ERId Ryt ReMbAct™
additioméidhsdptnrinacidambpcitne | agidassconbjctbe ekt pleasphariccapidgetive §
substanR¥SiERGNBriRIREISHAN AItC Reid AR defaralihesethewhile Prdioshirusagid
tres ] 1S Adid s most preferably, tsed. £ 1t adiivants are presgrnt n the
re sqs_pgnsmns according 0 tRE hventioh, thedt are preferabi’ ﬁgaéﬁﬁﬁaéﬁl no
other adghibigst of 0.0001-1.0 %, preferably 0.0005-0.1 %, particularly preferably
0.001- 0.01 %, while an amount of 0.001-0.005 % is particularly important
The sus?%ﬁg’ir&{@%?oﬂaﬁq Qé{‘?ﬂé'%e%QJJ‘%%}‘BQ?&%Q@?R&@%@HH%&S&Q@&% “\r‘%}ﬂ% art.
_suspensigns according to the invention are "preferably selected from the
For thlsg#Baﬁ%ﬂé&&?ﬁgocﬁﬁ%%%wmé%?&,%ﬁﬁ?&lé@dy%dhﬁﬁr@a@%@,g%%%a,
(optiontdicopherolspipatylivyeloxyddiliedeptoutyl mdeamoramisakand
ascorbylpalmitate, while tocopherols, butylhydroxytoluene,
butylhydroxyanisol or ascorbylpalmitate are 25 preferably used. The
The s g R ALt T8 e SIS A <IBH Lsbyiig tivggon may be
adminisijehtsh aishpresdrapiynsal durddt ioMlike-gpos wondistieigred gepparimiens).
AccordgageharnetRenpintiis paapattarieand etheres) gilstiecexRmRlempositions -
in the f%l%%fir&# %@BEEQS H&‘?&mﬁe‘fo‘%’@@s@?Qe@f:b’vrh‘é)‘%%%&p&neerE‘J}"i‘&o% inhalers
. entomi fr are Partlculary p_referred _ _
suitable for admimistering these suspénsions. Moreover the present invention relates to

inhalers, characterised in that they contain the propellant-containing suspensions according to

the invention described hereinbefore.

The present invention also relates to containers (e.g. cartridges) which are fitted with a

* suitable valve adjusted before use with regard to the water content, The containers may be

used in a suitable inhaler and contain one of the above-mentioned propellant-containing
suspensions according to the invention. Suitable containers (e.g. cartridges) and processes for
filling these cartridges with the propellant-containing suspensions according to the invention

are known in the art.

In view of the pharmaceutical activity of anticholinergics the present invention also relates to
the use of the suspensions according to the invention for prepariﬁg a pharmaceutical
composition for inhalation or nasal administration, Ijreferabiy for preparing a pharmaceutical
composition for inhalative or nasal treatment of diseases in which anticholinergics may

develop a therapeutic benefit. |
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With a view to administration by inhalation it is essential to provide the
active substances in finely divided form. For this purpose, the active
substance is obtained in finely divided form either by grinding
(micronising) or using other methods known in the prior art (e.g. 35
precipitation, spray-drying). Methods?of micronising active substances are
known in the art. Preferably after micronising the active substance has a

Particulﬂﬂé%‘r@@m[%l? 812 k0Pt AR ALeiRrARLY HoHGM:sPRHigUI AT g IRRaAblY
ordi 1. t? 5m. Pre.feragbl at least 50‘{%, I%efer%ﬁb!’[}f at 11 least OCV%, palrtl ularly

according de i var RS Y6 IhE DRAEIREGH ARtV BRSStERRARA %‘Blifé%’&e

treatmewizd whibcrrisrwithinptaentizer ehnglely asérmiome &30vanPerticaidelsis,

cystic fiBreierably akleasi-80%sonpsiintefaiahlk allgasti 90 Ofibe PRUIC|eselire,

erecti gctivg substance have a particle size which is within the size ranges

rectile disorders. . ) .
mentioned above. 5 Surprisingly it has been found that suspensions may
also be prepared which contain, in addition to the above-mentioned

The Ex{rppealldiat Gates senly ihdlastive substasice oivastive isubsiaderd ancdng of

examplQRGHAHCIIVERAGGPISINGlY Bnanather aspect, the present invention

relates to suspensions which contain only the active substance or active
substances and no 10 other additives. The suspensions according to the
invention may be prepared using methods known in the art. For this, the
Exampkendtisaniaaidhe formulation are mixed with the propellent gas or gases.
(optionally at low temperatures) and filled into suitable containers. 15 The
above-mentioned propellant-containing suspensions according to the
L invention may be administered using inhalers known in the art (pMDls =
- Iprptegsunzed midgtenachdogérinhalers). Accordinglyiinatiother aspect, the
- FeRERSEDE RYERLR; elates to pharmaceutical compggsjfians in the form of

suspensions as herejnbefore described combined with one or more
- MY RS SO A Yor SRR bse sugp‘éﬁ@ig/hs. Moreover the
- TGrP@3ent invention relates to inhalers, characteA8edvit that they contain
Totdhe propellant-containing suspensions accordingdQythe,igyentgn
described hereinbefore. The present invention also relates to containers
(e.g. cartridges) which are fitted with a 25 suitable valve adjusted before

2. use with regard to the water content. The containers may be
- [pratropium bromide monohydrate 0.03 wt.%
- Fenoterol hydrobromide 0.07 wt.%
- Isopropylmyristate 0.4 wt.%
-TG227ea 99.5 wt.%
Total | 100 wt.% (15.9 g)
3.
- Ipratropium bromide monohydrate 0.03 wt.%
- Fenoterol hydrobromide C0.07 wt.%
- Tween 20 0.4 wt.%
- TG 227ca 99.5 wt.%

Total 100 wt.% (15.9 g)
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used in a suitable inhaler and contain one of the above-mentioned
propellant-containing suspensions according to the invention. Suitable
containers (e.g. cartridges) and processes for filling these cartridges with
the propellant-containing suspensions according to the invention are
known in the art. 30 In view of the pBarmaceutical activity of
anticholinergics the present invention also relates to the use of the
suspensions according to the invention for preparing a pharmaceutical

] Ipr%%%gg{tlaorg for inhala lon O{enasal admlnlstratl8%3pr$f%rably for preparing

nyde monoh
almaceu

I . .
ical comryosﬂlon for inhalative or hasal treatment of

- Feliserabbs drolsichidenti cholinergics may 35 develbbve fherapeutic benefit.
- TwhenRarticularly preferably the present inventiom &lsa rglates to the use of
i le'%%%éspensions according to the invention forggfgggtr_%g a
pharmaceutical composition for the inhalative treatment of respiratory
T""%'omplaints, preferably asthma or COPD, mucowgdﬁ‘o?s(?s(,l&gt fibrosis;
and also systemic complaints, such as pain, migraine, high blood
pressure, 5 erectile disorders. The Examples that follow serve to illustrate

the present inv?eﬁntion i

- IPrRRMIRG TR

ore detail, by way of

, without
éﬂ(}&?ﬁ?’gﬁ%‘? 10 Examples of fgiﬁjméz{%n;v I1.0-u

- Fenptated piverobromide monohydrate 0.03 wt.% 1507Ferdterol hydrobromide
- IsoP:Qp M Yeistdvlyvacet type 9-08 (acetylated moppglyearide) 0.4 wt.% - TG

-T
Tota§opropylmyristate 0.4 wt.%

- Ipratropium bromide monohydrate
- Fenoterol hydrobromide

- Isopropylmyristate

- Soyalecithin

-TG 227ea

Total

- Ipratropium bromide monohydrate
- Salbutamol sulphate

- Tween 20

- TG 227ea

. Total

- Ipratropium bromide monohydrate
- Salbutamol sulphate

- TG 227ea

Total

8 99.5 wt.% Total 100 wt. % (15.9 g) 20 Z4-Jprafrgpium bromide.
mor%%ydrate 0.03 wt.% Fenoterol hydrobrom%%’%.O?E'\;%{% -

100 wt.% (15.9 g)

0.03 wt.%

0.07 wt.%

10.00 wt.%

0.004 wt.%

89.9 wt.%

100 wt.% (15.9 g)

0.03 wt.%

0.19 wt.%

0.4 wt.%

99.38 wt.%

100 wt.% (15.9 g)

0.03 wt.%

0.19 wt.%

99.78 wt.%

100 wt.% (15.9 g)

Formulation examples 1 to 8 preferably contain between 50 and 300 ppm water.



- TG 227ea 99.5 wt.% 25 Total 100 wt.% (15.9 g) 3. - Ipratropium
bromide monohydrate 0.03 wt.% - Fenoterol hydrobromide 0.07 wt.% 30
- Tween 20 0.4 wt.% - TG 227ea 99.5 wt.% Total 100 wt.% (15.9 g) 13 4.
- Ipratropium bromide monohydrate 0.03 wt.% - Fenoterol hydrobromide
0.07 wt.% - Tween 80 0.4 wt.% 5 444G 227ea 99.5 wt.% Total 100 wt.%
(15.9 g) 5. - Ipratropium bromide monohydrate 0.03 wt.% 10 - Fenoterol
hydrobromide 0.07 wt.% - Isopropylmyristate 10.00 wt.% - TG 227ea
89.90 wt.% Total 100 wt.% (15.9 g) 15 6. - Ipratropium bromide
monohydrate 0.03 wt.% - Fenoterol hydrobromide 0.07 wt.% -

- Iptgopropylmyristitend00d@draies 20 - Soyalecithi®.0004%t.% - TG 227ea

_ SaBREMELATMALLI00 Wt.% (15.9 g) 7. 0.21 wt.%

5 - TG 134a 99.75 wt.%
Total 100 wt.% (14.8 g)

9.

Formulation example 9 may contain between 200 and 1000 ppm water.
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25 - Ipratropium bromide monohydrate 0.03 wt.% - Salbutamol sulphate

0.19 wt.% - Tween 20 0.4 wt.% 5 TG 227ea 99.38 wt.% Total 100 wt.%

(15.9 g) 30 8. - Ipratropium bromide monohydrate 0.03 wt.% - - _

Salbutamol sulphate 0.19®tést CTdmR27ea99.78 wt.% 35 Total 100 wt.%

(15.9 g) Formulation examples | to 8 preferably contain between 50 and
P304 pproonaieid 4efhsol pragpopitm brotitiegnorohirdrateoiog Witpgance with

~ chSalbtitarhobsiiphate ©. 22wk 95156 TG p34%109175w0046 Potarion gpeggixture

with4T80)2 FeemulitiorT exafrpleid adayicontaiitbetivieesi 200 aigr1D00P R as
sewater 515 RatentrSlgims, b)Rreppiantcohitaiting GeroSslGlispehbion CFCH:,
| sEontaining particiesaof activeesubstariceawithizeh emidadly he urriawelteh gension
coleasts8Eiittkmal &gropetian gdsitra propeltaityesmisdiebivig TGz Fctive
suBaand/anFed 3ba innagmibtolieanith, airtdastonerotteppropsiiant gegropivm salt,
m&elesteR oM aprangppropananhitane tpentpne; dmethidetheri kg Fpreferably,
ipataFunCh3GHR, niseblteing. isohentarenariamecipentanby drarasté ideyein in the
calld braththerapetisal Juspensianheomainsadditiorfabfrderwaleriim agtitipieen 10 and
1 e wpateschenicailly inolacteethed detivechalibstdittd Selecivdfaen apntent of the
foBAtchelinereicwpeafesablydpainopium salt or tiotropium salt, more

preferably ipratopium bromide or tiotropium bromide, particularly

preferably, ipratropium bromide monohydrate or tiotropium bromide

2) AereRenbliparatenaidaifierein weiRel. charaCterised in that it contains crystalline

particles of active substance which bind the water as water of crystallisation, hydrate or

complex.

Aerosol suspension according to claim 1 or 2, characterised in that the
amount of active substance is between 0.001 and 5 %, preferably 0.002 to
3 %, particularly 0.002 to 2%.
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case of the propellant TG 227 ea the water content of the formulation is
between 10 and 1000 ppm and wherein in the case of the propellant TG
134 a the water content of the formulation is between 180 and 900 ppm.
10 2) Aerosol suspension according & claim 1, characterised in that it
contains crystalline particles of active substance which bind the water as
water of crystallisation, hydrate or complex. 15 3) Aerosol suspension
according to claim | or 2, characterised in that the amount of active
substance is between 0.001 and 5 %, preferably 0.002 to 3 %, particularly
0.002 to 2%. 20 25 30 35 16 4 Aerosol suspension according to one of

recedln claims,.chs erise, [ 1l - ”
A B ek n

adjuvants,

'CO@ﬁti@xﬁééﬁ%%%"ri@&iﬁﬁﬁ’é%?iﬁé@f'saAféYosSHPéﬁ’éB@ﬁé?Bﬁ %EBF?JWF&W&HEM

antibeiprecediag edims tharacterised in that it contains as surface-active

substances (surfactants) one or more compounds selected from to

among Polysorbate 20, Polysorbate 80, Myvacet 9-45, aeet 9- iiO ot
ASTSSBLSPSRTATIBIATSCHILIE KRN STOPYIEhegioEcs, 61%%{% HEGTEEt Brifret 1t
colthiyt aleatefa glyoaiyk mbi;emezsquﬂéwtm@holmjpa@ogw@erypmmﬁ@@@awd from
amQJMQW'x)%QQﬁét%”@EﬁV%YS%%dnpﬁ%@l{ﬂ@ﬁﬁi,emalml@ml,;@J@ylgieate

stefylal¢ hoI ty pyr |n|u Ior| qgk Qp ei%srﬁ ? ?A!eiteetbr nc%lr
m%?ﬁﬁa%o 6§ﬁ 6 AEYGS c?u’s‘b F{smﬁ Aecording 6 bne of the Atery)
iripirecading el m@n@&mméte akedin thanio cetafivscashdjavaniEshe gryceryl

mdn&%&eraﬁ@U@ﬁﬁ%&%e%t@m]@ﬁmgea}mm%albummyn@smﬁb@amﬁ, block
artam Qlealm cxs elnde sphosg))horlc aC|d nitric acid, hydrochloric
e BRI h !
, sulphuric Acic fitic adi :

Aerosol suspension according to one of the preceding claims, characterised in that 1t
contains as adjuvanis one or more compounds selected from among alanine, albumin,,
ascorbic acid, aspartame, betaine, cysteine, phesphoric acid, nitric acid, hydrochloric

acid, sulphuric acid and citric acid.

. Aerosol suspension according to one of the preceding claims, uhamct erised in that it

contains as antioxidants one or more compounds selected from among ascorbic acid,
ciiric acid, sodium edetate, editic acid, tocopherols, butylhydroxytoluene,

butylhvdroxvanisol and ascorbylpalmitate.

Aerosol suspension according to one of the preceding claims, characterised in that it
contains no other ingredients in addition to the active substance, water and the propellant

gas Or gases.

Use of an asrosol suspension according to one of claims 1 to & for preparing a
pharmaceutical composition, preferably for preparing a pharmaceutical compoesition for
the treatment, by inhalation or optionally by nasal route, of dissases in which

antichelinergics may confer a therapeutic benefit,

Use according to claim 9, characterised in that the diseases are respiratory complaints,
preferably asthma, COPD, mucoviscidosis or cystic fibrosis.
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20 7 Aerosol suspension according to one of the preceding claims,
characterised in that it contains as antioxidants one or more compounds
selected from among ascorbic acid, citric acid, sodium edetate, editic
acid, tocopherols, butylhydroxytoluere, butylhydroxyanisol and
ascorbylpalmitate. 25 9 Aerosol suspension according to one of the
preceding claims, characterised in that it contains no other ingredients in
addition to the active substance, water and the propellant gas or gases.

- UsBcBokiiegbamaerasotsuspemsion-accrdimmptocosedinclaitidd ths8afor is a

sysPEERANG A Rharmaceylical composition weterably tarpreparingader.
pharmaceutical composition for the treatment, by inhalation or optionally
by nasal route, of diseases in which anticholinergics may confer a
Protberapepticobenefit 8501 Gusiyes Ascorelii 16 &ant O elilpsctdfistd in
chahatthe diseases e espiialanreormniaintss prefersdlymsthmaxCaRDysed to
mucqviscidosis or cystic fibrosis. 17 11 Use according to one or more of
PTeRRMS ) S@rﬁugr‘ggt“éﬁ%oend in that the disease is-a systemic complaint,
preferably pain, migraine, hypertension or erectile disorder. 5 12_
rrdREOcessien prepalingaetosrsuspensionsmaceosdingitc one oftcld&ims | to
cha%é.cﬁe@lasr;: terised in that waler-containing propgllant gas.or RIOPRIIANLEAS s or

mixture Is used o prepare the aerosol suspension. i3 Process for
proprilaaife 2ereunt S8 pRHSIBHEHE iRy to one of claims 1 to 8, 10
characterised in that an aerosol suspension is prepared with anhydrous

- coRIoRelant @ﬁi%%&aops!@&mﬂ@.wmﬁ%%m watehiscadded #nore of

Container for fiflin ) with a’propellant-containing aerosol acpordérﬁ to on% < adiusied
clagpiriore of RS EI 6 CHAMARIERS EATH A NS UER CatRIPEEnYAING Jich 18 adjuste
befouitable vatieiwhioh iswedprstented5 before use in relation to its water

- content.



