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- 1 - Pharnmaceutical conposition for aerosols with
$mo or nore active substances and at |east one
surfactant The present invention relates to new
phar maceutical fornmulations for aerosols with at 5
| east two or nore active substdnces together with at
| east one surfactant for inhalative or nasa
apPhimaadentical Rongrosition flon aprasple Withntwaer mene active substances
nmet er ed- dose i nhal ers Qﬁra%tiveﬂéugstfnces may be
formul ated as a 10 SBIGUENEH' QP 8YIBeM i on. In the
overwhel mng nmajority, aerosol fornulations for
nmet er ed- dose_inhalers are provided in the formof a
Bhespesest iorentivarelatastaney phirmageutisakioamaletions loparasalswith at
18R fvd Q m%na%ti?g gﬁb‘éFanéé’sQ% é:r%viﬂ%seﬁll%tts{ (?lhne sfl'19fra<l.:"{'2111|'1taft0xL Mh3lative or
are used only'to a limted extent. Tnh ese cases,
rabg applicatibat i ons normal Iy contain only one active
substance. 1 5In a suspension, as a rule the chem ca
stability of the active substances is significantly
Iq1ggﬁr than in solution. Additionally, the active

ance nay be nore concentrated in a suspension
It peopel iantadrbeh widterad-doke mhale®ahsadtivasulistgloey mdpbafemulated as a

can be obtai ned with the, suspension fornul ation. 20
spfitien op SHEFBYOT PP anrahglmlﬁg F@Joaltmemsolldﬁ%m'aws for
rf(]&@ﬂed-tdlage BHABRNAE roRRIif HRSORR G TVABEASIAY PartlcfiBly if the

e.g. on storage) to formnore or |ess sta | ar ger
rggrapatcestams rhemdhanf dnglestive substahery Spdatiangiotmulatiénsaat used

0 in.the rst case, exhi.bi rt.icle growth, .
Pheieal e FET) 95 BRSerFR o ReR Rt et bftein onty one
S qibvtafde. t he product. The size of the particles

formed or the rate of particle growth are influenced
Ipy suspension, asiaghletbe ghemigel stability iof thegictivhaubstagegsds significantly

: . e ¥ | .
08 e Th 5 ygb0 A BIRSHATE VRBLe THLHAL SaPUE DM popcenacd o
acsugpenbivn g iaddiohition, which as@hy that kighéralos#fey €alibe obtained with

di sastrous_effect on the quality of the nedicinal end
the sspersionformplatipnr |y if the suspended particles have

pol ar structural elenents. By adding surfactants it

is possible to achi eve physical stabilisation of the
Is wsgpensom forminjatioas itcs agajdrelrdvalrack that dief mepended pBticles

noi sture and/or,_particle qr wt h and enabl i '
SHUBUANOY D EPE & B 1167aBe) Thdyin mar B LDl aragr ageregates or

168 GRkes, 9P} isOlindeal Sl bRRS tRWorkalase, 8khibit particle growth,
unaf fected by the probl ens of increasing:particle

théreley eeficvdpampeiriog the plrevsewtisal apality of diti preducst Thasige of the
floccul atipn.., However, ..i,n thi -. - case,. chem ca

B3 s e REE SRl b b s ifn BB SRS

cHinSaeviaidsag ehd Ifqlid haseh@hbhd, nhd SsheS@ldniflrhdiytuedf duirlvg storage or

i ngredi ents can_prevent the adm nistration of high
agaalentionabingeqase in e PRlarEy 6 &by theaddiioniof gpsplygpts, may have a
[ | @i : ' I

GUSGR oo B8 oAy By HEBeh e BghR pRIARARAPIR
saspenbiédpattlts hioregrabirsane)ird alethefie. Bhddding surfactants it is possible
(dichl orot et rafl uoroet hane). By addi ng cosql vent
tp achigeesihyFigak FhnibiHen o8 tabsnabigni eJugre fhegamil ebfocts of
ST $rartflS Browth aSPEAHIAR stBEMI¥akRS to be held in
addi ti onal nmeasures usually have to be taken to
sesmbibn $& lolgerdi ssol ved conponents chenically. The
propel | ant gases used hitherto have usually been

CFCs, such as e.g. the above- 10 nentioned TG 11.
SooMRMEHmAsti S Gie RauRIIReRAaGSDEY B @robMrhb of Mereasing particle
destruction of the ozone |ayer, their manufacture and .
sipseof separBEinTogsssesayclh it sedithentaion ar dloceulgtépry dfoener, in this
them by the use of special fluorinated hydrocarbons

(HFA) which are | ess damaging to the ozone | ayer but

al so have conpletely different solution

characteristics. The toxicol ogical profile and
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25this kind or if one of the active substances is

chemcally unstable or will not dissolve in a
solution formul ation, particularly when HFA i s used
as propellant. One object of the invention is

therefore to devel op a fornul ation for netered-dose
aerosols with two or nore active substances together
oaise, leherhichiBasikdoma soedsses tpasstntvahicd husiisko eratmarelssat yamtage is

HORS Hoke P RbiTRa BF Fer RS can ekt gt i g o hien

e 4 Mn®Y wHBH BaRChib V&l SHRSIANEQFtaBRMn BR a8t iftiuaé 8,

together with at | east one surfactant. as a sol vent

dnetofigoracabepdits il biftrichipeofnpreretbanen, Th 2 (Gehiaradiflupmomethane)

Ay S AL e e B STl s Pl o fporease

thB SollipHify &Xfths inaRlerder ARB) infsolufith &rimNSions, tddditional measures
fluorinated hydrocarbons as propellant gas

yrainlly baviede by teken tastabikisrithe disvelvebmpgaents chemisplly.s of
two of nore active substances, wherein at | east one
active substance is fornulated as a solution and at
Tieasbpanat @std wed hithet@hoe ussalfyobden ICRBds1eh age.g. the above-

suspensi on and noreover_the fgrnulatlon c%gtaigs at . fth
mgnjianed A 6r Kl rieevantas GRCsdhaye Pegnpsponiief, with e destruction of the
- Calal ' . oy |
S R T
thempsrtht uerofbpecig fhpenbad hydocarbonsniEiféy)edhidosre less damaging to

BF st AR PR LA IEPER Bt diss The
{OR1cB103fh1 MBHRURARYSIES-cREHi A hEPerfiéS stdhais aled Ripoaeptetdire, for

that at l'east one active substance is present in
ehiappld, detdrriioe whach MENS apsssuiiablp dergnetened-doshiearospdy: j The most

substance in the formo | cl r
PRk Sroel R S Cenh R LA B G haleT Rl 1 227
t1he1 s uryf aeémaudrspiephneyi nyl pyrrol i done K25,

pol yoxyet hyl ene- 20- sor bi t an nonol aurate or

pol yoxyet hyl enegl ycerol trioleate or a conbination of

hese, suf ac . T UL ol ' :

IR Rot B Rlelon, Lyl RrERAR: ElhaiBhERA0 T R aqtve
dubbah&t dodtpon@as triagWealekiyed fThti astias@bsahcdshes forablagmldn the

pharyngeal cavity and the airways, €,g..asthmatic. o
RACeWABEONgFIatopBI Ry ¢ 8spEeR & yrifarinly asaTigpERiqrowhich is
%%oﬁﬂémitﬁﬁfﬁghsqre a5l GRAEAI Rabili§y of the achicvable
pharmaceut | cal “preparation according to the

dinseitesion ef theéndigiduahaciive sclimtracess pdgvy pobbere drise when one of

rovi ded. net ered- dose aerosals.containing a . .
B S CULRFRSGP CHPD B SUPEEr dePHELS ‘Rgaverenpigp fpmggetion of
fRRSGhd BE if9Re 6f thkRBtiVeWBHah @R is HEnREglyaimBEBIcR Rl ndt dissolve in
medi ci nal |y useful conbination of two or nore active
ssisticmfoanulatem tpagiculirhtwhen HEAJs ussdas prpelgttant i s
used for adm nistration by inhalation or by nasa
route. The pharnaceutically active substances,
OHbEhBAGE tHeOnHtihi 19 tHereforeth Mewlgsa afrmslibioh dncestcrgatbse

may be any inhal abl e conpounds, such as e.qg. )
Fonpraaite rmer Bt askiyf sdbstmeerogeeiull 1tjebone gsfsctant which
S oorbls Rl oS HISLARGRS byt ance Tormul ati ons

or m xtures of substances which are taken by

i nhal ation are used for treating respiratory

conplaints. Particularly preferred in this context

are pharmaceutical conpositions selected from anong

the anticholinergics, betam netics, steroids,

phosphodi esterase |V inhibitors, L | 4-antagonists

and EGFR-kinase inhibitors, antiallergics, ergot

al kal oi d derivatives, triptanes, CGRP antagoni sts,
phosphodi est erase-V i nhibitors, and conbi nati ons of
active substances of this kind, e.g. betam netics

pl us anticholinergics or betamnetics - 4 - plus



20 net hobrom de, 2, 2-di phenyl propi onate

-cycl opr opyl tropi ne net hobrom de, cycl opropyltropine
9- hydr oxy- xant hene- 9- car boxyl at e net hobr om de,

cycl opropyl tropi ne benzil ate net hobrom de,

2, 2-di phenyl propi onat e cycl opropyl t ropi ne
nethobron1de cycl opropyl tropi ne

Lgsenintion vy the Amwentiae - 9- carboxylate nethobronlde

c‘~ ro 59 fl uor ene- 9; car box

SRR RAaL R B SR R P e o e L ©
fosARt A& ﬁig%ﬁz@ﬁﬁrﬁﬁéi/k%t%nw%@rﬂsqe‘mlvem and as a suspension side

cycl opropyl tropi ne 9- hydroxy-fl uorene-9- car boxyl at e
byreidh obemriotheylanet, lapd thiy tirmptasipy beyiopreted properties.

4,4 -difluorobenzil ate nmet hobrom de, tropeno

9- hydr oxy- xant hene- 9- car boxyl at e nmet hobr om de,
Tﬁ?eQﬁsQloElﬁe Riatdd YU Shadnasaiitd) REarioR & RO 3F ﬁable aerosol

met hobr om de, tropenol 9-nethyl-xant hene-9-
fmnboryd wite ﬁnemmmw bjrdr@tarbcsxs@ppw@ellaut gas, particularty TG 1344

9- t.h 9- b t t hob .
R - SR TS AL R £ PR PR 37‘5‘35{%3% BFgTsiy s gt one
adtve @@6&‘9&'1109 shirhwaf-a78k Byihitiot 8 R808r SreCaiPO X WsBhee is '

- met hobrom de and scopi ne 9- hydroxynethyl-xanthene-9-
fmubmdﬁg atsespmaslhn bnd)momvemhcl mnw{latxym icanteing af zashont

s 8 PR TOPr e OB G PG S T APoec tere i
priayidedai pharniabearied prepdvatiBe fa mopﬁtahtamvwi’methrecmayse herotttddving a

R T TR TR T T ——
s@ttﬁ‘lﬂhﬂ.lﬁé wbi_ch ark elmofotariodd, i in fhatrantzhe _Dmel a,ctwhembs}wmla !preﬁmi in dissolved
R S50y BSOS B SR SOREAREL e e
Wﬁb@té@stolnemefdcihnt, abareitgizechial| that the Slpfaptbntﬂ@ll’@)lf‘/,iﬂ}’lpyrrohdone K25,

pﬂo t tene F@ erﬁFEQ:#o%B]Q ate 51‘(}{&8{0 el ty]enéﬁh;cgl%f Haf%ate or a combination

: Oftthleatr awfictiats. Therrbanmabdutien! prepsicatiow icsprding t@hﬁdlm@slre is used for
tré’géyf @%nhaﬁglm }:%%&ﬂa:?y o ﬁlsélagé B Y a0 pgargmdgeal cavity and the airways,
hydr oxy- 3- hydr oxynet'hyl - pheny1) - et hyl'ani noi - hexyl oxyl

e.g Bkt dissisesrspd REPEM phonani de,

5-12-(5, 6-di et hyl -i ndan- 2- yI am no) - 1- hydr oxy-et hyl] -8

- hydro | H qui nolin-2-0
Thy dﬁg;la; r;/xrtl-yer [reiatf{s[tg m{:tFPgd-(igse ﬁﬁ@*ﬂfl »&l}lmW]ﬁl,tWﬂmaceuhcal
pr@dd}aﬂmyérﬁﬁﬁ ’fb)thMéB]d’ﬂﬁH: eHayJ: ]m 24e360d-BRBZ BRI OV QABnetered-

1-(2 fluoro 4- hydr oxypheny
dosg Feppsqly COFEYRSA %@ﬂ?@ﬁwsﬂ Efe%%twy §s defigedt abP¥ni nc] et hanol

, 143- (4- et hoxybenzyl am no) - 4- hydr oxypheny1] - 244- (|

- benzi m dazol y1) - 2- net hy1- 2- but yl am nol et hanol , ,1- 1
wg&m@m

[ 2H 5- hydr oxy- 3--Qx0- zoxazin er%ﬁim nﬁ%ﬂmmm

Iongng; sRRROGYRE ah@ﬁﬂlg y ugem comnbmatmn RN

Ehalﬁh‘éh ifi stration by inhalation or by nasal
K@%%Eﬁé“ﬁ?ﬁ%%ﬁ%kg 0XO0- , 4- bgﬁ§%§§élicg 911-243- Y
rofpde. met hoxyphenyl) - 2- nethyl 2- propyl am nof et hanol ,
142H 5- hydr oxy- 3- oxo-4H 1, 4-
benzoxazi n- 8-y1] - 243- (4- n- but yl oxypheny1l) - 2- net hyl -
y@%@@éﬂehﬂ hanglsuhdaebs, Iubstance formulaztzons or mixtures of
r ox

ox0- 4H 1, 4-benzoxazi n-8-y1
subdtaRedsAisebinhp oy phe I:I;km)abllsz Qmpaunin gedh-23-2.¢l inhalable

AR s g st 5 ST 3 e Ao Wty misipppes. substance

fo%h'm]atlﬂmb@[r}ﬁﬁ?&ﬁ%é Bf fivkkhBesQeh are taken by mhaiatwn are used foi
1- (4-am no- 3- chl or o- 5- tr1f|uoronethy|pheny1) tert

tréating Irespinamye tdrapiintand
144- et hoxycar bonyl am no- 3- cyano- 5-f | uor opheny0- 2-(ter
~t.- butylam no)ethanol, optionally in the formof the
racemates, enantioners or diastereoners thereof and
optionally in the formof the pharmacol ogically




~ - 6 - methoxyphenyl]-2-pyrrolidone,

3-(cycl opent yl oxy- 4- net hoxypheny1l) - 1- (4- NAN- 2-

cyano- S—nethyl-lsothlour%Ldo]benzyI) 2-pyrrolidone,

ci s[ 4- cyano- 4- ( 3- cycl openfyl oxy-

4- met hoxyphenyl ) cycl ohexane- 1- car boxyl i ¢ acid],

2- car bor net hoxy- 4- cyano- 4- ( 3- '
Pt idutRrygRyfeired hﬁm/s-dbnthxt hmqrharraadwqub branydsiteyns solisetra from

-I-one CIS[4 cyano- 4-
St BHPRTHICRBSY R SR o RYPRRRAIFS @R ohimbiios:
[ il t alkaloid derivatives,
_cyéﬁmmé%%n#o%xﬁﬁﬁﬁgfﬁgégﬁn%%§?§6§??J?Tg?éx%)alﬁégnefgyanes
tepthadse CORS) anfagbn Bty phPsphiBiesterase-V. inhibitors, and comb1nat1ons of

oL 2Bk e DoPnhul LYt L 12 L9B0E] Scc

T-2585, arofyllin, atlzoran1 V-11294A, Cl-1018,

CDC- 801, CDC-3052, D-22888, YM 58997, Z-15370,

9-cycl opentyl-5, 6-di hydro- 7- et hyl- 3-

10(2-thi enyl)-9H pyrazol o[ 3,4-c]-1,2,4-triazol o[ 4, 3-a
] pyridi ne and 9-cycl opentyl-5, 6-

di hydro-7-ethyl-3-(tert-butyl)-9H pyrazolo[3,4-c]-1,2
,4-triazol o[ 4,3-a]lpyridine, optionally in the form of
the racemates, enantioners or diastereoners thereof
and optionally in the form of the pharnmacol ogically
acceptabl e acid addition salts, solvates and/or
hydrates thereof 15 LTD4-antagoni sts which may be
used are preferably selected from anong nont el ukast,
1-(((R-(3-(2-(6, 7-di fl uoro- 2- qui nol i nyHet henyl ) pheny
1)-3-(2-(2- hydroxy-2- :
propyl ) phenyHt hi o) met hyl cycl opr opane- aceti c acid,
1-(((L(R-3(3-(2-(2, 3-

di chl or ot hi eno[ 3, 2-b] pyri di n-5-ye- (E) - et henyl ) phenyl)
-3-(2-(1- hydroxy-1-

met hyl et hyl ) phenyl ) pr opypt hi 0) - met hyl ) cycl opr opane- ac
etic acid, pranlukast, 20zafirl ukast,

[24] 2- (4-tert-butyl-2-thiazolyl)-5-benzofuranyl]oxyne
t hyl | phenyl ] acetic acid, MCC-847 (ZD 3523), M\-001,
MEN- 91507 (LM 1507), VUF-5078, VUF-K8707 and

L- 733321, optionally in the formof the racenates,
enantioners or diastereoners thereof, optionally in
the fow of the pharmacol ogically acceptabl e acid
addition salts thereof and optionally in the form of
the salts and derivatives thereof, the 25sol vates
and/ or hydrates thereof. EGFR-kinase inhibitors which
may be used are preferably sel ected from anong

cet uxi mab, trastuzumab, ABX-EGF, Mab | CR-62,

4-[ (3-chl oro-4-fl uorophenyHam no] 6- {

[ 4- (moi pholin-4-y1)-1 -oxo0-2-buten-1 -yl] am no}

- 7-cycl opr opyl net hoxy- qui nazol i ne,

304-[ (R - (1- phenyl - et hyDam no] - 6- {

[ 4- (norpholin-4-yl)-1-o0xo-2-buten-1-yl]am no) -7-

cycl opent yl oxy- qui nazol i ne,

4-[ (3-chl oro-4-fluoro-phenyl)am no]-6- {

[4-((R) -6-net hyl 2- oxo- nor phol i n- 4- yl) 1 -oxo-2
-buten-1 -yl] amno }

-7-1(5) - (tetrahydrof uran- 3- yDoxy] - qui nazol i ne,
4-[(3-chl oro-4-fluoro-phenyl)am no]-642-((S)-6-nethyl
- 2- oxo- nor phol i n4-y1) - et hoxy] - 7- met hoxy- qui nazol i ne,
4-[ (3-chl oro-4-fl uorophenypam no]-64 {4-[ N-(2-

35met hoxy- et hyl ) - N- et hyl - ami no] - 1- oxo- 2- buten-1-yl}a
m no) - 7- cycl opr opyl met hoxy- qui nazol i ne,

4-[ (R) - (1- phenyl - et hyDam no] - 64

(41N (tetrahydropyran-4-y1)-N.met hyl am no] - 1- oxo- 2- bu
ten- | -yl am no)-7-cycl opropyl met hoxy- qui nazol i ne,
4-1(3-chloro-4- - 7 - fluorophenyl)am no]-64

{44N- ( 2- met hoxy- et hyl ) - N- et hyl - am no] - 1- oxo- 2- but en-
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20qui nazol i ne,

4-[ (3-chl oro-4-fl uor o- phenyDam no] - 6-[ 1- (2-acetyl am n
o- et hyl) - pi peri di n- 4-yl oxy]-7-mnmet hoxy- qui nazol i ne,
4-[(3-chl oro-4-fl uoro-phenyl)am no] - 6-
(tetrahydropyran-4-yl oxy)-7- eth%xy -qui nazol i ne,

4-[ (3-chl oro- 4-fl uoro-phenyl)am no] - 6-

bhus amsacm;gl@ndn pleotase oﬂeqnll)mdrcme atlcagiono Pt By achtresuhsiarces

ety el N AlEt e AskiERy st g naining qefivg wbstengy ore

p%‘féflll)l? ALda0 Qs)%ﬁf?bﬁ@ﬁdr%d’iﬁ‘br in the form of combined preparations.
yl oxy}= 7- meét hoxy-qui nazol i ne,

4-[(3-chl oro-4-fl uoro- phenyl)anlno] 6- (cis-4-

%"%&ﬁﬁg{y%é Epfiﬂl%g(%}g: ar fjﬁ%g(%ﬁp h‘%%ﬂl?{ﬁ"%or 1}116 salts thereof:

4-[(3-chl oro-4-fl uoro- phenyl)an1no] 6- (trans- 4- et hane

sul phonyl am nocycl ohexan- 1-yl ox nethox |naz
ﬁ@tlclwhpe@l%m b bsul ¥ Hfﬁf‘aﬂ@ﬁéﬁ#ty%épwoqm@ bRt Bromide,

6:ditr! hﬁmﬁﬁwepﬂgﬁyﬂnuﬁi wemidh, préropian Yyonfide 2elp@ipymsyiug salts,

tfmpe#r% R 7 Ry o) 2 SRR ATRBLRB oy depseopine
2 petiplitinplpfopidraxy inethopRmidetshapiye 2luoroy) . 2eliplrazyblétate,
mlét%ogxlt Iﬂ%([fé( l Q&ﬂ&pﬁ&rﬂ‘&]% ﬁwﬁ&x‘?}}l&%m{@ﬁi‘%ﬁ%‘h%lﬂe tropenol 3,3',4,4'-

iapii®robingilee mqth&upmlq@hwm)eésﬁ Ad-tetratlaprobgnzilate methobromide,
fr bp@fl" (‘Hﬂﬂor&béfrllz)iﬁﬁar @&ﬁ%t‘éﬁhd@eg |1rIeaml Qﬁﬂuorobenzﬂate

c cl oHexan o i ne,

bﬁoéﬁﬂ%lﬁ@mﬂcfll%%ﬁbﬂ%%w;{%tw Fsscaplpéﬁééphm

ﬂlﬁB‘luéroBenzﬂ%te-methobromlldeh tropenoll 9- hydroxy—ﬂuorene -9-carboxylate

on (0] an X

i S R s A O S e

]@)ﬁf@)@#ﬂﬁ@t@ﬁ@%ﬁrb@ixyk&termbthy‘mnh@d Feqpinped-ildpre-Auarbexyr}

%Z?dgﬁﬂ?ﬁ%&%r)ﬁ?ﬁﬁle tﬁ%enol 9- eglyiﬂugrcege -9- ca:E)bOE)( lraltfallnﬁthgrbr;/)mde

$CORI): - 97rnn% %ﬂg@rqmﬁ a:g@oixﬁ]@ met obromide cyclopropyltropine benzilate

ﬁgglgﬁm%ﬂaf a@h %%ggsna@]q@roﬁﬂepwomﬂﬁm@mﬂlm 4-y
AP %@ﬂw% ﬂg?% frpe-B-cebondaicdnelbal BRIt - pi pe

d;f}}cﬂjpfoﬁ;l]ﬁ/é;ﬁ%erfﬁlﬂafenﬁéthﬂxymﬁﬂﬂ pAzdiphenglpropionate cyclopropyltropine

- -C ro- u - :

@ax{}xﬁg@_ml%: g%g}?pp?p( [0 IFP{PE Hi&rh%hoxy enguénagg)%)hgté ’rr%lt}%%'fomlde,

drclcpBoredinymind - phenyl ) ani no] - 6- {1-

M{Qa{ Tl e 4476 3259@ﬁ:}&h&k&ﬁ{d'eddﬁrof)rdﬂyﬂwn%mmx

qylnazo |ne henyBam no
a_aat ene-9-Gas Ryl at e thoRTRBids.ve r@mtm}r@aﬁf Bydrpky-fluorene-9-
dtéjin'éthogﬁﬂni)dle Ox¥thyl CYERE ddaZ adiflaerobenzilate

%F%@?HO&qhgif%péf&%?ythﬁoﬂg] amL};p Fﬁ%?cgﬁyﬁ%%me@/olbromlde scopine 9-
Hydr §:3-cdvitiasme- %efrb@bqﬂale mqubfdmmem}peﬁel[ Ehretiid (xhhtireter:

??gli v lyquhc? ﬁéjf}nggo%t(ie scofi‘lﬂ]e @%etﬁ%c;'(a%%éé@ (gaﬂydx?ﬁ%xg nbthTBlomide,

tal@}{e(lal- @ -hthyl- @amh¢ﬂetﬁ}ﬁ@bp*ﬁéi¢? BeahatsmBle] torengl P-Wiffuoserygthyl-

]‘f@ﬂ& Tyl rnethobrormde and scopine 9- h¥droxymethyl -xanthene-9-
Cyc exan- -nmet h oxgﬁgU|n I ne

Iy %%m@ﬂ‘@ Wn{ﬂﬁ&(ﬂp&oﬁ he racemates, enantiomers or

diddtéreamnsrs 4héf@c§ﬂb)ﬂd&iﬁt16ﬁall%y1@| tﬂélmrbflhalddboatés- afrdree thig@vates thercof,
qui nazoline, 4-[(3-chl oro-4-

f 1 uor o- phenyBam no] - 6-[trans- 4- ( N- met hanesul phonyl - N-
H&Eﬁ}iﬁetﬁﬁ'vﬂ@é}rﬁh be hgePdie preferabiy selected from among albuterol,

bl %@ oA sbpices) fpafsgolyfommoterol,
Igtixopitchylirayibnercly tldabexah -idoctHaoiny.)isopraedinoXyvapalbntaol,i
ne, 4-[(3-chloro-4-fluorophenyBam no]-6-(trans-4-
{N- Rnor phol i n- 4- Acar bonyl i - N- et hyl - ami no} -
20cycl ohexan- 1-yl oxy) - 7- met hoxy- qui nazol i ne,
4-[(3-chl oro-4-fl uoro-phenyBam nol - 6-
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Exanpl es of ergot al kal oi ds are: di hydroergotam ne,
er got am ne. Exanpl es of substances suitable for

i nhal ati on i nclude nedi canents, nedi canent 5
fornul ati ons and m xtures containing the

above-nenti oned active substancés and the salts and
esters thereof and conbi nati ons of t hese active
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ts an solvates th A part|cularly
preferred enbodi ment of the pharmaceutica
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Bad/bi BYRatsd #8Ropf up to 20 pmare preferred, while
particle sizes between 5 and 15 pm are nost .
particularly preferred, and nost favourably do not
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pol ysor bat es, sorbitan esters and/or carbohydrates.
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- 11 - The surfactants are preferably present in the
formul ati ons according to the invention in a
concentration of 0.001 to 5 % (mm, particularly
preferably fromO0.01 to 3% (m m. In a particularly
preferred enbodi nent of the invéntion one or nore,
preferably one of 5 the above-nentioned surfactants
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I

Biegog %}%'i i ofRousap R ereriouton bisPain g Grestiopentyloxy-

Glmmby{y@hén}d))fcycﬂhbe)daﬁu—& riartaixylio adédp -cathoe)ctlprxgf e cpnbyd-(3-

f t.h b d
O P DR B o R B BER AR 3. REES b4 -
Gyoﬂomopsﬂn%l(owﬁ)dlﬂpalomedmxaphe}lybmﬂ@mm9 -of)], R 6)@5/1 4-(3-

psﬁc“% i8R En%ﬁlﬁxgﬁfﬁifyyn&f%gﬁdxh% %nd%ﬁ%/r;a Jm(s —é—;’;hg JIA-(3-
r@amlp ﬂa&%ﬁphﬁm@pm@@ inHeylideaplagaiae (P §ils Haxd 98004,
}Z)acw% |P‘Eﬁ[6837@'7t?a446h?12$9§ ,ar&NE uﬁmbzwmﬁewmemt@sml@ CDC-

o T aLhens, LA Sabd PULiachante 158r8c 34980 Sy
@MM)LQH pOfazbloEs, &)1 \2et- a»wzstoamemhdtm dné 9diysRpkntghis,6-

O T T

dptsmally authe dornbef the ranginates deriantiomiris ghdiastereomers thereof and
g@fb‘h@ﬂ% er’%}el o %ﬂﬁﬁ gﬁﬁpn{a!c% 2987 a %@gﬁtﬂé%@ﬁsadﬁ}{ﬁﬁl $AR4 solvates

se to. e ceed critical
ﬁﬁﬂ@ﬂb@yﬂ@ﬂh@§ﬁ6ld above which one of the

tirpady ﬁi@@&x}qasﬁfay lae@saba& r&@l@bﬂ&%eﬁe&eﬂ @ nsaseensiestelukast,

i?@bﬁa‘fwﬁwﬁ’&o&% s I}F@s@’ PR E Ry >

plobalsenyBtt@nrtioicy2Bpretaae-aoetiavckt, Gr (63 (R)ABBLBH(2,3-

SR s a2 B e ey SR P AL ST bRyt
Be0QTth il phedy! Yer¢wy! 1hio)-predid feaplopropatet agelc zed%rehl:umst
%zﬂirﬁ]lk%te[?e[:'[ﬁ el f! I-Qf-%tazé - CRACEMEAn I]b &Eyl%phenyl}acetlc

o N Ot b3 170 VY. DY MEN rZ:fa%;ﬁquyqqg, Or5378 vurx-

s ymabaat- vmm@mﬂanpgl the ﬁt)ﬂih(i:‘of tmeememws,n dhaittioradrsohe

oncent r at Co Ive

o hyoub ooy e e R IERat b ey deopiyte i
ydditidmsalth ehesxdpad of)tldsﬂwypn esae‘brm iofi therstlitoandatesi vafiwa tlereof, the
gg{ eq%?F }Pﬁﬁﬁkéﬂ{re rn] based on the mass of the

Yadr g - - I n anot her enbodi nent
ot her common propellant gases are added to the HFA
pPGeRakihartinidBigors Whth Ry Bd ufedape btefditblg agededriymbanong
apart fromother f|uorinated hydrocarbons, saturated

_¢mmahmsmbn@§u5ﬁ%&dabﬂ€ 4-[Guehlpr-+-flaemphapd)amino]-

8. ﬁ([;P 81’111— %/%gg #—ﬁﬂéﬂ-ﬁ%}ﬁ A% ﬁz—%&élﬁ%m{)yknethoxy -quinazoline,

oglc
M(&i}#(ﬁ L}ﬁl&ﬁﬁ e’ﬂﬁ},&)a&t@id&]i&{{ﬂ (I’ﬁerphohimlryal 1-oRo-2-buten-1-ylJamino}-7-

SRlae e°r$£r¥ag3£f§$ S rloved B Phomypergud gk tmernyl-
Q—Hﬁb—%rg%cﬁ P 1-8x 4Dt - Eff ét’/hﬁS) ﬂ‘é@ﬁﬂ)«'d@&ﬁnz&t@y})o;{y
S st anc

ferm st denotes su hat ext'end t
ghin@dolihé, t4y[(Mldnseﬁﬂnorbmhenxi}anmhe] @}h%f(ﬁhéemthyﬂal oxo-morphohn

N R e

_ﬁq%oﬁ‘?&h‘f@) RUBRShANEES0]-Plxoad-Bteh Sylpinlﬁﬁb) AQeEIbpBFImethoxy-

. as a result’ of secondar reacti ons

@éga?aﬁatﬂoNR){)}—quﬂe@@ﬁtYl]@mmig@ EGk TN GratiiregTar-yDN-methyl-
b T BP0 A A b S LE g vt

acids and/or the salts thereof Part|cularly SU|tabIe
acids are hydrochloric acid, sulphuric acid, nitric
aci d, 15phosphoric acid, ascorbic acid, citric acid
and the salts thereof. Exanples of suitable
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as stabiliser. These particularly preferred

formul ati ons according to the invention preferably
contain the active substance sal butanol sul phate in a
concentration of 0.1 to 0.3 %(91n), particularly
preferably 0.15 to 0.25% (mm; ‘nore preferably 0.18

to 0.22 % (mm. These particularly preferred
flaprephetyillemined deoitdiN (R -sthops-ethweNtreshyl sonige ks roxo-2-buten-1-

B B BtrBB Pl e (P HEF B Bl Bypfepsgyeminol-- (14
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articularly preferably, the netered-dose aerosol
HeHCdiMg to the invention contains a pharmaceutical
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@}Qﬁ’cﬂleﬂ&rﬁl%H&@‘?-@l—methoxy—quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino}-6-
(1 -methanesulphonyl—piperidin—4~yloxy)-7-(2—methoxy—ethoxy)—quinazolihe, 4-[(3-
chloro-4-fluoro-phenyl)amino]-6-] 1-(2-methoxy-acetyl)-piperidin-4-yloxy]-7-(2-
methoxy-ethoxy)-quinazoline, 4-[(3-ethynyl-phenyl)amino ]-6-(tetrahydropyran-4-
yloxy]-7-methoxy-quinazoline, 4-{(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-
[(piperidin-1-yl)carbonyl]-N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-
quinézoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6- {¢is-4-[ (morpholin-4-
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1.4824 10. 000 pol yoxyet hyl ene-20-sorbitan 0.0741
0.500 - 14- nono |laurate anhydrous citric acid
0.0006 0.004 1,1,1, 2-tetrafl uoroethane (HFA 134a)
13. 2302 89.249 total 14.8240 100. 000 Exanple 2:

. Conponent Mass per container [gf Concentration [%

m ni] sal butanol sul phate
ylcarbonylamino]-cyclohexan-1-yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-
phenyl)amino]-6-{1-[2-(2-oxopyrrolidin-1-ylethyl}-piperidin-4-yloxy} -7-methoxy-
quinazoline, 4-[(3-cthynyl-phenyl)amino]-6-(1-acetyl-piperidin-4-yloxy)-7-methoxy-
quinazoline, 4-[(3-cthynyl-phenyl) amino]—G—(l-methyl-piperidin-4~yloxy)—7;methoxy-
quinazoline, 4-[(3-ethynyl-phenyl)amino]-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-
methoky—quinazoline, 4-[(3 —chloro—_4~ﬂuoro-phenyl)amino] -6-(1-methyl-piperidin-4-
yloxy)-7n(Z—methoxy—ethdxy)-quinazoline, 4-[(3-ethynyl-phenyljamino]-6- {1-
[(morpholin-4-yl)carbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-
fluoro-phenyl)amino]-6-{1-[(N-methyl —N-Z-Ihethoxyethyl—amino)carbonyl] -piperidin-
4-yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-ethyl-
piperidin—4-yidxy)—7-methoxy—quinazoline, 4-[(3-chloro-4-fluoro-phenyljamino]-6-{cis-
4-(N-methanesulphonyl-N-methyl-amino)-cyclohexan-1-yloxy}-7-methoxy-
quinazoline, 4-[(3~chloi‘o-4-ﬂuoro—phenyl)amino]—6—[cis~4-(N-acetyl—N-methyi—amino)—
cyclohexan-1-yloxy]-7-methoxy-quinazoline, 4-[(3-chloro-4-flucro-phenyl)amino]-6-
(trans-4—méthylamino—cyclohexan~l—yloxy)-7-methoxy—quinazoline, 4-[(3-chloro-4-
fluoro-phenyl)amino]-6-[trans-4-(N -methanesulphonyl-N-methyl-amino)-cyclohexan-
1-yloxy]-7-methoxy-quinazoline, 4-{(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-
dimethylamino-cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-
phenyl)amino}-6-(trans-4- {N- (morpholin#—yl)carbonyl] -N-methyl-amino} -
cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4—[(3-chloro-4—ﬂuoro-pheny1)amino]-ﬁ—
[2-(2,2-dimethyl-6-0x0-morpholin-4-y1)-ethoxy]-7-[(S)-(tetrahydrofuran-2-
yhmethoxy]-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-methanesulphonyl-
piperidin-4-yloxy)-7-methoxy-quinazoline, 4-|(3-chloro-4-fluoro-phenyljamino]-6-(1-
cyano-iaipeﬁdin-4—y10xy)—7—methdxy—quinazoline, and 4-[(3-chloro-4-fluoro-
phenyl)amino]-6-{1-[(2-methoxyethyl)carbonyl ]-piperidin-4-yloxy}-7-methoxy-
quinazoline, optionally in the form of the racemates, enantiomers or diastereomers
thereof, optionally in the form of the pharmacologically acceptable 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, hydrobromide, hydriodide, hydrosulphate, hydrophosphate,
hydromethanesulphonate, hydronitrate, hydromaleate, hydroacetate, hydrobenzoate,
hydrocitrate, hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate, hydrobenzoate
and hydro-p-toluenesulphonate, preferably the hydrochloride, hydrobromide,
hydrosulphate; hydrophosphate, hydrofumarate and hydromethanesulphonate.

Examples of antiallergics are: disodium cromoglycate, nedocromil.
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0.0312 0. 211 i pratropi um brom de nonohydrate 0..0055
0. 037 absol ute ethanol 1.4818 10.000 -

pol yoxyet hyl ene- 20- sor bit an nonol aurate 0. 1482 1. 000
anhydrous citric acid 0.0006 0.004

1,1, 1, 2-tetrafl uoroet hane (HFA 134a) 13.1508 88. 749
total 14.81800 100.000 Exanple 3: Conponent Mass per
container [ gl Concentration r/0 In/n

Examples of ergot alkaloids are: dihydroergotamine, ergotamine.

Examples of substances suitable for inhalation include medicaments, medicament
formulations and mixtures containing the above-mentioned active substances, and the

salts and esters thereof and combinations of these active substances, salts and esters.

Which of the above-mentioned active substances are formulated as a solution and which
as a suspension in the preparation according to the invention depends on the particular
combinations of active substances and can be determined relatively quickly by solution

and suspension experiments.

In a preferred embodiment one or more of the following active substances are

suspended: budesonide, cromoglycic acid, nedocromil, reproterol and/or salbutamol
(albuterol) or esters, salts and/or solvates derived from these compounds and one or
more of the following substances are dissolved: beclomethasone, fenoterol, ipratropium
bromide, orciprenaline and/or oxitropium bromide, N-[[2,2-dimethyl-4-(2-ox0-2H-
pyridin-1-yl)-6-trifluoromethyl-2H-1-benzopyran-3-ylJmethyl]-N-hydroxy-acetamide

or esters, salts and/or solvates dérived from these compoﬁnds. Embodiments containing

two different active substances are preferred. .

. Preferably, the pharmaceutical preparation contains a combination of active substances

selected from among the following: beclomethasone, budesonide, cromoglycic acid,
fenoterol, flunisolide, fluticasone, ipratropium, nedocromil orciprenaliné, oxitropium
bromide, reproterol, salbutamol, salmeterol (albuterol), terbutaline, N-[[2,2-dimethyl-4-
(2-oxo0-2H-pyridin-1-yl}-6-trifluoromethyl-2H-1-benzopyran-3-yl methyl]-N-hydroxy-

acetamide, the esters, salts and/or solvates thereof,

A particularly preferred embodiment of the pharmaceutical preparation contains
dissolved ipratropium bromide monohydrate, particularly in combination with

salbutamol sulphate (albuterol sulphate) as a suspended active substance.

In all the embodiments, the active substances are used in a therapeutically effective

amount, 1.e. in an amount which can provide successful treatment. The concentration of
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sal but anol sul phate 0.0312 0.211 ipratropi um brom de
nonohydr at e 0. 0055 0. 037 absol ute ethanol 1.4805

10. 000 pol yoxyet hyl ene-20-sor bitan nonol aurate 0.2961

2. 000 anhydrous citric acid O.g%06 0. 004
1,1,1,2-tetrafl uoroet hane (HFA'}Y34a) . 12.9912 87348
total 14.8050 100.000 Exanple 4: Conponent Mass per

the ety nabstanes end thervjobipme delivered per spray jet are adjusted so that one or

Jjust a few spray jets deliver the medicinally necessary or recommended amount of the

active substance in question.

One embodiment relates to formulations in which the suspended particles are stabilised
by the addition of surfactants. This has the advantage that the particle size remains
pharmaceutically stable and acceptable even over lengthy periods, e.g. during storage.
Particle sizes of up to 20 pm are preferred, while particle sizes between 5 and 15 pm
are most particularly preferred, and most favourably do not exceed 10 pm. The
advantage of these particles sizes are that the particles are small enough to penetrate
deeply into the lungs, but not so small as to be breathed out again with the exchanged

air.

Suitable surfactants include all pharmacologically acceptable substances that have a
lipophilic hydrocarbon group and one or more functional hydrophilic group(s).
Particularly suitable are Cs.o-fatty alcohols, C5_2(;~fatty acids, Csgo-fatty acid esters,
lecithin, glycerides, propyleneglycolesters, polyoxyethylenes, polysorbates, sorbitan
esters and/or carbohydrates. Cs.pp-Fatty acids, propyleneglycoldiesters and/or |
triglycerides and/or sorbitans of Cs.y-fatty acids are preferred, while sodium or
potassium salts of a Cs.s¢-fatty acid, an oleic acid and sorbitan mono-, di- or trioleates, a
1501yvinylpyrrolidone, a polyvinylalcohol, a polyoxyethylenesorbitanester, a
polyoxyethyleneglycerol ester, a polyoxyethylene fatty acid ester, a polyoxypropylene

fatty acid ester, a polyoxyethylene/polyoxypropylene block copolymer, an

alkylpolyglycoside, a benzalkonium chloride and/or a cetylpyridinium chloride are

particularly preferred.

Most particularly preferred are polyvinylpyrrolidone K25 (Povidone 25%),
polyoxyethylene—ZO—serbitan nionolaurate, polyoxyethyleneglycerol trioleate ora
combination of these surfactants. Particularly preferred according to the inverntion are
polyoxyethylene-20-sorbitan monolaurate and polyoxyethyleneglycerol trioleate,
which are on the market and obtainable under the brand names Tween®20 and Tagat®

TO V.
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I gl r/o rnin] sal butanmol sul phate 0.0312 0.185

i pratropi um brom de nmonohydrate 0. 0055 0.032 - 15-

absol ute ethanol 1.6874 10.000

pol yoxyet hyl ene- 20- sor bi t an nonol aurate 0.0844 0.500
anhydrous citric acid 0.0007 0.1d04

1,1,1, 2,3, 3, 3-hept af | uor opropane (HFA 227) 15.0649

Bl Qifactaotsalre preferably present in the formulations according to the invention in

a concentration of 0.001 to 5 % (m/m), particularly preferabiy from 0.01 to 3% (m/m).

In a particularly preferred embodiment of the invention one or more, preferably one of
the above-mentioned surfactants are present in a concentration of 0.02 to 0.2 %(m/m),

preferably from 0.05 to 0.15 % (m/m), particularly 0.1 % (m/m).

In another preferred alternative embodiment of the invention, one or more, preferably

one of the above-mentioned surfactants is present in a concentration of 0.3 to 2.5

- %(m/m), preferably 0.4 to 2 % (m/m), particularly preferably 0.5 to 1.5 %(m/m), more

preferably 0.75 to 1.25% (m/m), particularly 1.0 % (m/m).

A further advantage of the said surfactants is that they can also be used as valve

‘Jubricants. Thereof, one embodiment relates to formulations in ‘which said surfactants

are added as valve lubricants.

In another embodiment, the solubility of the active substance(s) to be dissolved is
increased by the addition of cosolvents. This has the advantage that the active
substance(s) to be dissolved can be formulated in a higher concentration. The addition
of cosolvents must not cause the liquid phase to exceed the critical polarity threshold
above which one of the disadvantages described above occurs to the suspended particles

of active substande.

Suitable cosolvents are pharmacologically acceptable alcohols such as ethanol, esters or
water or mixtures thereof; ethanol is preferred. The concentration of the cosolvent
based on the formulation as a whole may be 0.0001 to 50 % (m/m), preferably 0.01 to
25 % (m/m). In a preferred embodiment the concentration of cbsolvent 1511020 %
(m/m), preferably 5 to 15 % (im/m). Most particularly preferred are those formulations
according to the invention in which the concentration of cosolvent is 8 to 12 % (m/m),

particularly 10 % (m/m).

The concentrations specified within the scope of the present invention are always

percent by mass [% m/m] based on the mass of the formulation as a whole.
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16. 87400 100. 000 Exanple 5: Conponent Mass per

container 1 gl Concentration rvo sm sal butanol

sul phate 0.0312 0. 185 i pratropi um brom de nonohydrat e

0. 0055 0. 032 absol ute et hanol ﬁ 6853 10. 000

pol yoxyet hyl ene- 20- sorbitan nmo Glaurate 0.1685 1.000
anhydrous_citric acid 0.0007 0.004

In @Oﬁle;zel@ alimeniegiharrqommarropalinat sasenare adyedite thHEA propellant

§a§. §68h added propellant gases may be, apart from other fluorinated hydrocarbons,

saturated lower hydrocarbons such as propane, butane, isobutane or pentane, provided

that the mixture is pharmacologically safe.

In one embodiment, stabilisers are added to the formulation, advantageously affecting
the pharmaceutical stability of the active substances even over long periods, e.g. dﬁring

storage. In the context of the invention, the term stabilisers denotes substances that

!

- extend the durability and useful life of the pharmaceutical preparation by preventing or

- delaying chemical changes to the individual ingredients, particularly the active

substances, but also the other additives, e.g. as a result of secondary reactions or
degradation, or prevent biological contaminaﬁon. In this sense, preferred stabilisers are
those which affect the pH value of the liquid phase, such as e.g. acids and/or the salts
thereof. Particularly suitable acids are hydrochloric acid, sulphuric acid, nitric acid,
phosphoric acid, ascorbic acid, citrid acid and the salts thereof. Examples of suitable
bactericides, fungicides, etc. include benzalkonium chleride and ethylenediamine
tetraacetate. Citric acid is most preferred. The concentration of the above-mentioned
stabilisers is preferably in the range from 0.0001 to 0.02 % (m/m), preferably in the
range from 0.0005 to 0.01 % (m/m). Particularly preferred formulations according to
the invention contain the above-mentioned stabilisers in a concentration of 0.001 to
0.008 % (m/m), while a content of 0.002 to '0.0'(.)6 % (m/m), particularly about'0.004 %

(m/m) is particularty important according to the invention.

A particularly prefered embodiment comprises suspended salbutamol sulphate

(albuterol sulphate), dissolved ipratropium bromide, ethanol as cosolvent and citric acid
as stabiliser. These particularly preferred formutations according to the invention
preferably contain the active substance salbutamol sulphate in a concentration of 0.1 to
0.3 % (m/m), particularly preferably 0.15 to 0.25 % (m/m), more preferably 0.18 to
0.22 % (m/m). These particularly preferred formulations according to the invention |
also contain ipratropium bromide monohydrate in a concentration of preferably 0.02 to
0.05 % (m/m), particularly preferably 0.03 to 0.04 % (mv/m). Particularly preferred are
those compositions according to the invention wherein the ratio of the above-mentioned
concentrations of the two active substances salbutamol sulphate und ipratropium

bromide monohydrate is in the range from 5:1 to 6:1, particularly preferably in the



10

15

20

25

total 16.85300 100.000 5 Exanple 6: Conponent Mass

per container 1 gl Concentration wo nem sal butanol

sul phate 0.0312 0. 186 i pratropi um brom de nonohydrat e

0. 0055 0. 032 absol ute et hanol ﬁ 6810 10. 000

pol yoxyet hyl ene- 20- sor bi tan o dlaurate 0.3362 2.000
anhydrous citric acid 0.0007 0.004 ] ) _ )
menge from 535 31 4o H8ptlarGamnositiospasrerdipgin the nventionyeherein the ratio

of the concentrations of the two active substances salbutamol sulphate and ipratropium

bromide monochydrate is in the range from 5.60 : 1 to 5.85 : 1, particularly in a range

from 5.70 : 1 t0 5.80 : 1 are particularly preferred.

In all the embodiments the formulations are transferred into suitable metal containers
for metered-dose aerosols: the metal containers are sealed with suitable metering
valves. Examples of suitable metal containers include the stainless steel one-piece cans
(DIN 1.4539) made by Pfesspart Manufacturing Ltd., Blackburn UK, with a nominal
volume of 17 ml. Suitable metering valves include for example BK 357 or BK 361

made by Bespak Eurepe Litd., King’s Lynn, UK.

The metered-dose aerosol according to the invention preferably contains a
pharmaceutical preparation containing a combination of active substances selected from
the following group: beclomethasone, budesonide, cromoglycic acid, fenoterol,
flunisolide, fluticasone, ipratropivm, nedocromil orciprenaline, oxitropium bromide,
reproterol, salbutamol, salmeterol (albuterol), terbutaline, N-[[2,2-dimethyl-4-(2-oxo-
2H-pyridin-1-y1)-6-trifluoromethyl-2H-1-benzopyran-3-yl methyl}-N-hydroxy-

acetamide, the esters, salts and/or solvates thereof.

Most particularly preferably, the metered-dose aerosol according to the invention
contains a pharmaceutical preparation which contains a combination of the active

substances salbutamol sulphate (albuterol sulphate) and ipratropium bromide

monohydrate.

Examples

Example 1:

Component Mass per confainer Concentration
lg] [%o m/m]

salbutamol sulphate 0.0312 0.210

ipratropium bromide

monochydrate 0.0055 0.037

absolute ethanol 1.4824 10.000

polyoxyethylene-20-sorbitan 0.0741 0.500




87.778 total 16.81000 100. 000 Exanpl e 7: Conponent

Mass per container-[ ¢
sal but anol sul phate 0.0312 0.210 - 16 -

Concentration [ % m nj

i pratropi um

brom de nonohydrate 0.0055 0.037 absol ute et hano

1.4824 10. 000 pol yoxyet hyl eneg

ﬁﬁérm triol eate

0..0741 0_500 anhydrnue citric acid 0 _0006

monolaurate

anhydrous citric acid 0.0006 0.004

1,1,1,2-tetrafluoroethane

(HFA 134a) 13.2302 89.249

total 14,8240 100,000

Example 2:

Component Mass per container Concentration
[ 2] [% m/m]

salbutamol sulphate 0.0312 0211

ipratropium bromide

monochydrate 0.0055 0.037

absolute ethanol 1.4818 10.000

polyoxyethylene-20-sorbitan

monolaurate 0.1482 1.000

anhydrous citric acid 0.0006 0.004

1,1,1,2-tetrafluoroethane

{(HFA 134a) 13.1508 88.749

total 14.81800 100.000

Example 3:

Component Mass per container Concentration
[ [7o m/m]

salbutamol sulphate 0.0312 0.211

ipratroptum bromide

monohydrate 0.0055 0.037

absolute ethanol _ 1.4805 10.000

polyoxyethylene-20-sorbitan

monolaurate 0.2961 2.000

anhydrous citric acid 0.0006 0.004

1,1,1,2-tetrafluoroethane .

(HFA 134a) 12.9912 87.748

total 14.8050 100.000

Example 4:

Component Mass per container Concentration
lgl [“ m/m]

salbutamol sulphate 0.0312 0.185

ipratropium bromide

monohydrate 0.0055 0.032




0.004 1,1,1,2-tetrafl uoroet hane (HFA 134a) 13.2302
89.249 total 14.8240 100. 000 Exanple 8: Conponent
Mass per container [ W Concentration [%in/n]

sal but anol sul phate 0.0312 O.Zj% i pratropi um bromn de

nmonohydrate 0. 0055 0. 037 absol”

10.000 pol yoxyet hyl eneql ycer al

e et hanol
trioleate 0.1482 1. 000

1.4818

ehshlpge efhancdi tric acid 1.6874 10.000

polyoxyethylene-20-sorbitan

monolaurate 0.0844 0.500

anhydrous citric acid 0.0007 0.004

1,1,1,2,3,3,3-heptafluoropropane

(HFA 227) ' 15.0649 89.279

total 16.87400 100.000

Example 5:

Component Mass per container Concentration
[ 2] [ m/m]

salbutamol sulphate 0.0312 0.185

ipratropium bromide

monohydrate 0.0055 0.032

absolute ethanol 1.6853 10.000

polyoxyethylene-20-sorbitan _

monolaurate 0.1685 - 1.000

anhydrous citric acid 0.0007 0.004

1,1,1,2,3,3,3-heptafluoropropane

(HFA 227) 14.9618 88.778

total 16.85300 100.000

Example 6:

Component Mass per container Concentration

| (2l [Ye m/m]

salbutamol sulphate 0.0312 0.186

ipratropium bromide

monohydrate 0.0055 0.032

absolute ethanol 1.6810 10.000

polyoxyethylene-20-sorbitan

monolaurate 0.3362 2.000

anhydrous citric acid 0.0007 0.004

1,1,1,2,3,3,3-heptafluoropropane

(HFA 227) 14.7555 87.778

total 16.81000 100.000

Example 7:

Component Mass per container Concentration

[2] [%e m/m]
salbutamol sulphate 0.0312 0.210




0.0006 0.004 1,1,1, 2-tetrafl uoroethane (HFA 134a)

13. 1508 88. 749 t ot al

14. 81800 100.000 Exanple 9:

Conmponent Mass per container i gl Concentration [%

in/m sal butanmol sul phate 0.03
brom de nonohydrate 0.0055 0.0

vl eneal vcerol
Wi-ehegt-y ol

14805 1.0..000 nnlynyvnf

0. 211 ipratropi um

“absol ut e et hanol
trioleate

= TOOUY

Component

prawpL by de
monohydrate 0.0055 0.037
absolute ethanol 1.4824 10.000
olyoxyethyleneglycerol trioleate 0.0741 0.500
anhydrous citric acid 0.0006 0.004
1,1,1,2-tetrafluoroethane
(HFA 134a) 13.2302 89.249
total 14.8240 100.000
Example 8:
Component Mass per container Concentration
[ 2l [Ye m/m]
salbutamol sulphate 0.0312 0.211
ipratropium bromide
monohydrate 0.0055 0.037
absolute ethanol 1.4818 10.000
polyoxyethyleneglycerol trioleate 0.1482 1.000
anhydrous citric acid (.0006 0.004
1,1,1,2-tetrafluoroethane _
(HFA 134a) 13.1508 88.749
total 14.81800 100.000
Example 9:
Component Mass per container Concentration
Izl [% m/m]
salbutamol sulphate T 0.0312 0.211
ipratropium bromide
monohydrate 0.0055 0.037
absolute ethanol . 1.4805 10.000
polyoxyethyleneglycerol trioleate 0.2961 - 2.000
anhydrous citric acid 0.0006 0.004
1,1,1,2-tetrafluoroethane
(HFA 134a) 12.9912 87.748
total 14.8050 100.000
Example 10:
Mass per container Concentration




anhydrous citric acid 0.0006 0.004
1,1,1,2-tetrafl uoroet hane (HFA 134a) 12.9912 87.748
total 14.8050 100.000 Exanple 10: Conponent Mass per

cont ai ner Concentration
sal but anol sul phate 0.0312 0.1

- 175 1%
g%‘i [d] n

pratropi um brom de

rmnnhydr ate 0. 0055

[ 2] [% m/m]
salbutamol sulphate 0.0312 0.185
ipratropium bromide '
monohydrate 0.0055 0.032
absolute ethanol 1.6874 10.000
polyoxyethyleneglycerol trioleate 0.0844 0.500
anhydrous citric acid 0.0007 0.004
1,1,1,2,3,3,3-heptafluoropropane
(HEA 227) 15.0649 89.279
total 16.87400 100.000
Example 11:
Component Mass per container Concentration
[l [% m/m]
salbutamol sulphate 0.0312 0.185
ipratropium bromide _
monohydrate 0.0055 (0.032
absolute ethanol 1.6853 10.000
polyoxyethyleneglycerol trioleate 0.1685 1.000
anhydrous citric acid 0.0007 0.004
1,1,1,2,3,3,3-heptafluoropropane _
(HFA 227) 14.9618 88.778
total 16.85300 100.000
Example 12:
Component Mass per container . Concentration
[l [%o m/m]
salbutamo] sulphate 0.0312 0.186
ipratropium bromide
monohydrate 0.0055 0.032
absolute ethanol 1.6810 10.000
polyoxyethyleneglycerol trioleate 0.3362 2.000
anhydrous citric acid 0.0007 0.004
1,1,1,2,3,3,3-heptafluoropropane
(HFA 227) 14.7555 87.778
total 16.81000 100.000




L

0. 032 absol ute ethanol 1.6874 10.000

pol yoxyet hyl enegl ycerol trioleate 0.0844 0.500 -

anhydrous citric acid 0.0037 0.004 1,1,1,2,3,3,3-hep

af | uor opropane (HFA 227) 15.0649 89. 279 total

16. 87400 100. 000 Exanple 11: Conponent Mass per

contai ner [g] Concentr @teiCidimso m m sal but anol

sul phate 0.0312 0. 185 i pratropi um brom de nonohydrat e
Pharmaceutical preparation for propeliant-driven metered-dose aerosols having a fluorinated
hydrocarbon (HFA) as propellant, which contain a combination of two or more active substances and
which are characterised in that at least one active substance is present in dissolved form as well as at
least one other active substance in the form of suspended particles together with at least one
surfactant, characterised in that the surfactant is polyvinylpyfroiidone K25, polyoxyethylene-20-

sorbitan monolaurate or polyoxyethyleneglycerol trioleate or a combination of these surfactants.

Pharmaceutical preparation according to claim 1, characterised in that the active substance

combination consists of two active substances.

Pharmaceutical preparation according to one of the preceding claims, characterised

in that the propellant is TG 134a and/or TG 227.

' Pharmaceutical preparation according to one of the preceding claims, characterised in that the

preparation contains a cosolvent.

Pharmaceutical preparation according to claim 4, characterised in that the cosolvent

contains one or more pharmacologically acceptable alcohols, a pharmacologically acceptable ester,

water or mixtures thereof.

Pharmaceutical preparation according to claim 4, characterised in that the cosolvent

is ethanol.

Pharmaceutical preparation according to claim 4, 5 or 6, characterised in that the cosolvent is

present in a concentration of 0.0001 to 50 % (m/m) based on the formulation as a whole.

Pharmaceutical preparation according to claim 7, characterised in that the cosolvent is present in a

concentration of 5 to 15 % (m/m), preferably 8 to 12 % (m/m) based on the formulation as a whole.

Pharmaceutical preparation according to one of claims 1 to 8, characterised in that

the preparation is stabilised by a stabiliser.



10.

11

12

13.

14,

0. 0055 0. 032 absol ute ethanol 1.6853 10.000

pol yoxyet hyl enegl ycerol trioleate 0.1685 1.000
anhydrous citric acid 0.00@7 0.004

1,1, 1, 2,3, 3, 3-hept af | uoropr opane (HFA 227) 14.9618
88.778 total 16.85300 100.000 5 Exanple 12:
Conponent Mass per container i gl Concentration ro

sal but anol sul phat e 0. . : . .
Pharmgéeutlca preparation according to cla?m 9?&1%&96?%5%9 in that the stabiliser contains one or

more acid(s) and/or salt(s) thereof.

Pharmaceutical preparation according to claim 9, characterised in that the stabiliser or stabiiisers
contain(s) hydrochloric acid, suiphuric acid, nitric acid, phosphoric acid, ascorbic acid, citric acid,

benzalkonium chloride and/or ethylenediamine tetraacetate and/or a salt thereof.
Pharmaceutical preparation according to claim 9, characterised in that the stabiliser is citric acid.

Pharmaceutical preparation according to one of the preceding claims 9, 10, 11 or 12,
characterised in that the stabiliser is present in a concentration of 4.0001 1o 0.02 % (m/m),

preferably 0.0005 t0 0.01 % (m/m) based on the formulation as a whole.

Pharmaceutical preparation according to claim 13, characterised in that the
stabiliser is present in a concentration of ¢.0001 to 0.008 % (m/m), preferably 0.002

to 0.006 % (m/m) based on the formulation as a whole.



15.

16.

17.

18.

19.

i pratropi um brom de nonohydrate 0.0055 0.032 absol ute

~ ethanol 1.6810 10. 000 pol yoxyet hyl enegl ycer ol

trioleate 0.3362 2.000 anhyglrous citric acid 0.0007
0.004 1,1,1, 2,3, 3, 3-hept af | uor opr opane (HFA 227)

14. 7555 87.778 total 16.81000-100.000 18 Patent
Clains 1. Pharmaceuti cal preparation for

propel | ant -driven tere e aer ving. a,.
PR e P R BRT o SO HesiPa R AR g tat e
sufFQRdn@is Predent Qrﬁmoﬁt&h‘di’ﬂﬂn of betwdzn 0100 mndé "/&O‘h/nﬂ@referab v between 0.01 to
. Substances and which are characterised in that at
"ﬁgﬁé?)one active substance is present in dissolved

formas well as at |east one other actlve subst ance

in the form of suspended riicles to er. Wth at
PP S HT SR AL AT P E Sl { Pcfraéaé“&“fe % {3105 he
suffabidnas hasdnt inS cpedeyivitioy bpiystwaah 060 . 21%2fm/m), preferably

t hyl ¢ 0- sorbitan nonol aurate or

561 8Q§ %yiéﬁgﬁgbcerol trioleate or a conbination of

these surfactants. 2. Pharnaceutlcal prepar ati on
pigGeogdpbeate e B ot B Hhr Gt Bt s posemin o
cofdeRBitRN G EE3 t03_> 5 fPMﬁrﬂina@efd:tab@ai 4 prepai/al.ipanicaagppdiengly 0.5 to 1.5°
..L0o one of % prg) g_% éﬂ h , Characterised in that
Yo OHR)-FREp el T Bhd/ or TG 227. 4

Pharnaceutlcal preparatlon according to one of the

precedi ng cl ai.ns, aracteri d in.t arati ,
PHAHEEITHA HEPEBEG] FERTIe 5 oSl e %@@8 5%3%{5?‘%}? that the
acﬁ&é%@}iﬁdn@@ cdnbihioh BardainsCdna bﬂﬁlbl%rabﬁs%dultsfhn i&h ddleckdddrom among the

cosol vent contai ns on nor e a 0l.0
anBehoRT St etannpplrs) Seror BFF&P}FPQI:“ T?%l%}‘“’gse ﬁ@bi‘ Hppgonists. EGFR-

kiS4 Bhibitata@hialRFgid¥l bdta@Sici@FRafved tripthal, TBReUhiagalists and
reparatlon according to claim4, characterised in

ﬂ?ﬁ%?¢?ﬁ%“%é%%@9@ﬁf i s et hanol .

Pharmaceutical preparation according to one of the preceding claims, characterised

. in that the active substance combination contains beclomethasone, budesonide, cromoglycic acid,

fenoterol, flunisolide, fluticasone, ipratropium, nedocromil orciprenaline, oxitropinm bromide,

~ reproterol, salbutamol, salmeterol {albuterol), terbutaline, N-[[2,2-dimethyl-4~(2-oxo-2ZH-pyridin-}-

20.

yD-6-trifluoromethyl-2H-1-benzopyran-3-yl}methyl}-N-hydroxy-acetamide, the esters, salts and/or

solvates thereof.

Pharmaceutical preparation according to one of the preceding claims, characterised in that it
contains the active substance combination salbutamol sulphate (albutero! sulphate) and ipratropium

bromide monohydrate.



7 Pharmaceutical preparation according to claim4, 5
or 6, characterised in that the cosolvent is present
in a concentration of 0.0001 to 50 % (m n) based on
the forrmulation as a whole. 8. Pharnmaceuti cal
preparation according to claim7, characterised in
that the cosolvent is present in a concentration of 5
21. M%tgre& %P %a&%ém eon@flr&ﬁl@{ @l@ﬁéae@u Qi g;lrgpéﬁ'z{timl @com%etg op%f{t receding
ation as a whole. Pharmaceut 1 cal preparatlo
claweb£8i ng to one of clainms 1 to 8, characterised in
that the preparation is stabilised by a stabiliser
19 10. Pharnaceutical preparation according to claim
"9, characterised in that the stabiliser contains one
or nore acid(s) and/or salt(s) thereof Il
Phar maceuti cal preparation according to claim?9,
characterised in that the stabiliser or stabilisers
contai n(s) hydrochloric acid, sulphuric acid, nitric
acid, phosphoric acid, ascorbic acid, citric acid,
benzal koni um chl ori de and/ or ethyl enedi am ne
tetraacetate and/or a salt thereof 12. Pharnaceutica
preparation according to claim9, characterised in
that the stabiliser is citric acid. 13.
Phar maceuti cal preparation according to one of the
preceding clainms 9, 10, 11 or 12, characterised in
that the stabiliser is present in a concentration of
0.0001 to 0.02% (mMm, preferably 0.0005 to 0.01 %
(mm based on the fornulation as a whole. 14.
Phar maceuti cal preparation according to claim13,
characterised in that the stabiliser is present in a
concentration of 0.0001 to 0.008 % (rn/m, preferably
0.002 to 0.006 % (M m based on the fornmulation as a
whol e. 20 15. Pharnaceutical preparation according
to one of the preceding clains, characterised in that
the surfactant is present in a concentration of
between 0.001 and 5 % (mn), preferably between 0.01
to 3 (mMn. 16. Pharmaceutical preparation according
to claim15, characterised in that the surfactant is
present in a concentration of between 0.02 to 0.2 %
(mm, preferably between 0.05 to 0.15 % (mm. 17.
Phar maceuti cal preparation according to claim15,
characterised in that the surfactant is present in a
concentration of 0.3 to 2.5% (mm, preferably 0.4 to
2% (mm, particularly preferably 0.5 to 1.5 %mn),
nore preferably 0.75 to 1.25% (ra/m. 18.
Phar maceuti cal preparation according to one of the
precedi ng clains, characterised in that the active
subst ance conbi nati on contains one or nore active
substances sel ected from anong the anticholinergics,
bet am netics, steroids, phosphodi esterase |V
i nhi bitors, LTD4-antagonists, EGFRKi nase inhibitors,
antiallergics, ergot al kal oid derivatives, triptanes,
CORP ant agoni sts and phosphodi esterase-V inhi bitors.
19. Pharmaceutical preparation according to one of
the preceding clains, characterised in that the
active substance conbi nati on contai ns becl onet hasone,
budesoni de, cronoglycic acid, fenoterol, flunisolide,
fluticasone, ipratropium nedocrom | orciprenaline,
oxi tropi um brom de, reproterol, sal butanol,
sal neterol (albuterol), terbutaline
N R2, 2-di net hy1-4-(2-oxo0-214-pyridin-lyl)-6-trifluoro
met hyl - 2H-| - benzopyr an- 3-yl ] net hyl | - N- hydr oxy- acet am
de, the esters, salts and/or solvates thereof 20.
Phar maceutical preparation according to one of the
precedi ng clainms, characterised in that it contains
the active substance conbi nati on sal butanol sul phate
(al buterol sul phate) and ipratropi um brom de



