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Aerosol fornmulation for inhalation, containing an
antichol i nergic agent The present i nvention relates to
851@1%{:{@9@ut| cal preparations for inhalation 5
tarning as the sole active substance a conpound of
f Aerodal foriulatidfe foNnKaldtésiei contiining eimcaeticiealirfdligid agent
which is preferably sel ect ed from anong the chl oride,
10 brom de, iodide, sul phate, phosphate,

e BEBRE R0 B el e T B er B et
5 conbRRRRALthetle Bl %ﬁH&@B%ﬂﬁﬁou@%fi‘rQhﬁlﬂQH et hanol

or mxtures of ethanol and water, ' east one
phar macol ogi cally acceptable aC|d and optionally
ot her pharnmacol ogically cept abl e exci pi ents and/ or
15 conpl exi ng agent 7€\ “conpoundg of forrmula 1 are
known from WO 02/32899 They have val uabl e
phar macol ogi cal propert d as highly effective
anti chol i nergi cs mayppr tgerapeutic benefit in
the treatment of respN, r'Seases, -particularly in
the 20 treatment of intlammtpry and/or obstructive
respiratory di seases, especi @iy n the treatnment of
ast hma or COPD (chronlc obstm:c i ve pul nonary
di sease). The present inve xtes to liquid
[ e conpounds
; the liquid
formul ati ons 25 according to the invention have to
nebedreim gh qual ity standards. The fornmul ati ons
accordln to the invention be inhaled orally or )
Aes adepoteramanicavehigh I%thfﬁia)éﬁy geleetediiam emastg thigechloride,
10 act | E’ﬁl@@ 5@&?83 d!ﬁhét pljxo Satt'atme%an)égt?l hSHétet %itraﬁg,

a li
maleate, acetate, citrate, fumarate, tartrate, oxalate, succinate, benzoate

and p-toluenesulphonate,
as solvent ethano! or mixtures of ethanol and water, at least one pharmacolog:caliy
acceptable acid and optionally other pharmacologically acceptable excipients and/or

15 complexing agents.

The compounds of formula 1 are known from WO 02/32899. They have valuable
pharmacological properties and as highly effective anticholinergics may provide
therapeutic benefit in the treatment of respiratory diseases, particularly in the

20 treatment of inflammatory and/or obstructive respiratory diseases, especially in the

treatment of asthma or COPD (chronic obstructive pulmonary disease).

The present invention relates to liquid active substance formulations of these
compounds which can be administered by inhalation; the liquid formulations

25 according to the invention have to meet high quality standards. The formulations
according to the invention may be inhaled orally or nasally. To achieve an optimum

distribution of the active substances in the lungs it is expedient to use a liquid
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formul ation free from propell ant gases using suitable
inhalers. A formulation of this kind may al so be
inhal ed orally or nasally. Those inhalers which are
capabl e of nebulising a snmal2 amount of a |iquid

forhatatiehdteeoffomnmpropelian spges nerdeshitdle inhARFAPAUWbITRUlation of this
purposes within a few seconds into an aerosol suitable

king gray ﬁlépéit@el[]hﬁ@dsﬂrﬁﬂ)h ar aesally. Ahesepinhalaramdiclyare capabie of

SCO of .t.he .invention red
netifislts Smellarioahiic® RS forthvidibh i Bosels pBEGeqidr
theﬂéﬁbdﬁ‘ccpmbd)éésesﬁlth|ﬂre?fe%{1§é’édhd89ﬁﬁa arf Qé‘bséps TeiQtdrith&Bpeutic

nmost preferably |ess an 20 mcrolitres o active
inhslabion ane @artmmllarty suitabden Withindbe lstspsl opihefl iavatition, ipreferred
to forman aerosol havin

et sl ata 15p5e M BRANNDE st AT O isral s pretasably less
thah B inifoffte Akt o oldbiy s A RIRIANES i clive bybiBnce

soletidrecén ve r@b&ﬁéed greféabhPipedrt oistwef pdff ® fohm rf &8rokbkhaving an
propell ant-free adm nistration of a netered anmount of

avesage gaticlppae whdeas thenl2Cooimsoss, tirefierdlly lessithrattiOgnidrens, so

thapSechb<REls Peet Bie oesdbel Jual oot bk neihicaly
eﬁé{»ﬂﬁ(/@@fﬂ@nh@nd also in WD 97/12687, cf. Figures 6a and

b and thé acconpanying description. In a nebuliser
of this kind a pharmaceutical solution is converted by

An Sapgtrs olurs RegTpoieiriepslanides amiis oo &y @gtered amount
of aVWc# héﬁﬁaééﬂﬁ%l BBmFJB@lBgﬁ ﬁg@@ﬁ?%ﬂﬁﬁ hd J:lé?%aérib%rc’i in detail for

nce I'S express he entire con

exaniple Iire Iriteltrmnahar Rafspn Apphicstionbo/e g1 Ma468 MAtaigingf Déhcs and
klndtheforrmlatlons solutions are stored in a

Methesgisr aad alsa in W 9@5@@&?‘ ¢fi Figvses Baend@h ard fimatenreranying

descﬂéf?@% a\b H%m#ié%? oﬁgﬁ‘saiilgﬁ @rﬁgr{rﬁ%c%éuf }Eél oitg\ﬁ@rﬁlg con Kr&[tgg by
measeTbNa $i EI‘éSQUFe?&ﬁ iy to 660 Bar .r@@éﬁld@r@scdeégﬂHéd ?d‘ry[he lungs,
further handling, in accordance wth their nedical

whlphﬂép@gr@yed I\)Mtécwme sadpeyofiths pressnt spacificaticnseference is expressly
i, N ients i nt eract th . the inhaler in
madd % S8 contdints 31 i iteTttienmentivnen Sbas.

pharmaceutical quality of the solution or of the
aerosol produced. 30 To nebulise the solution a
In irdpeisadf thisZdma thesfompethtansdg sohitibad afestedimphaeservdl it is

ess%é{:e@%ﬁ%tﬁ@%{qp%g %gllgét%%%g forRrrelng{Igr?Sc Sséds a?exs&f(ﬁgl%lnﬁy rsr?adb?e when
stored and at the same time are such that they can be administered directly, if
possible without any further handling, in accordance with their medical purpose.
Moreover, they must not contain any ingredients which might interact with the inhaler

in such a way as to damage the inhaler or the pharmaceutical quality of the solution

or of the aerosol produced.

To nebulise the solution a special nozzle is used as described for example in WO
94/07607 or WO 99/16530. Reference is expressly made here to both these

publications.
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publications. 3 The aimof the present invention is
to provide a fornul ation of the conpound of fornula I
whi ch neets the high standards needed in order to
al l ow opti mum nebulisation o3 a solution using the

The afraloé tise pragant irv@ntitioeto Progidec formutatiost &€ compound of
formul ati ons according to the invention nust be o

foraia 1 whisht meets Hie pabrstendands sapded duarder §o allow optimeym
A AV AR R P T —

formuRitiehs Rlckot iy e MeSinyd MRSFEMBEPRE bF 3ifickeh8§ high pharmaceutical
formul ati ons of solutions nust al so be capabl®e of

qualiy rig. theveshiduldbe phatmacputicaliyrstabisiavegr arstonalgeltine of Seme
conpo itbg{n t3e|ivered bry t he aercéiq?l 10 produced

yegrsy ﬁeﬁ%[a HRtdBRRE B8 YRAT Make RrBEaRlY MR YedliSge. Wt hi n
t he scope of the present invention, those conpounds of
formula 1 are preferably used wherein the anion k is

Thess popellafit-ose forangatidns affldotuitiofe, mbstanislbe cap@Biedst,being
syl phate, phosphate, nethanesul phonate, nitrate,

- nehylised Lndep perssuEe ugingran Bhates, themenpasitianadelivered by the aerosol

. ' . t nd, p-t ol uenesul phonat e.

progpg#cﬁaglmqj’:’e‘iﬁh@@cégllyt\@ﬁﬂrﬁ%faséfeﬁﬁ‘eg r%ng?.e used wherein X

- denotes an anion selected fromthe group consisting

~of chloride, brom de, 4-toluenesul phonate and m
Witainthassappiodilbe presemt Puention) thobg cpmesioende af favniuia il are

he sco of the, present, invention, are the _ _

prefalY (BB oHRC Sihi BB 1S el 8 JiAsb APTS the i elide, promide,
iodWBeS@bAats, 1 S ' i
! ’co'npang 6P hfg g?%ﬁgé”%rta \/\%&p ﬁ{%‘jﬂ%ﬁ% h%r%é%}%éag%tgbeé citrate,
fumairatehtartrate, mxetatat suocinad | menzekte aog pibluenaslpbbotts.

and crystalline nodifications of this conpound.

Ref erences to the conpound of fornmula 1 al so include

i,-L i N L.avent | Il th
Pross bl SRl 4 L LSRG Dl il solected
frorh tieeptduipscERIEIg6F chiridd) bromidy, enefudr stiphopatasad

1' wthin the scope of the present invention is to be
methagasyiphoastea ref erence to the pharnmacol ogically

active cation of the follow ng

Particularly preferred, within the scope of the present invention, are the formulations

which contain the compound of formula 1 wherein X - denotes bromide.

References to the compound of formula 1 always include within the scope of the
present invention all possible amorphous and crystalline modifications of this
compound. References to the compound of formula 1 also include within the scope
of the present invention all the possible solvates and hydrates which may be formed

from this compound.

Any reference to the compound 1" within the scope of the present invention is to be
regarded as a reference to the pharmacologically active cation of the following

formula
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formula 4 Me\+/Me N contained in the salts 1. 5 In
the fornul ation according to the invention the
conpound 1 is present dissolved in ethanol or in
m xtures of ethanol and water4 According to the
i nvention, the fornumauimn;preferably contains only a
single salt of formula. However, the formul ation
may al so contain a m xtlxe of different salts of 10
formula 1. Formul ati ons contain active
subst ances ot her thaf: f Hormula 1 are not a
subj ect of this inventi concentration of the
compound of formula I th proportion of

in the
g to the 15
00 m, according

phar maceuti cal preparation a
invention is about 4 to 2¢0
to the invention, preferal to 1600 ng per
100 m. Particularly preferably, 100 m' of the

formul ations according to the invention contain about
80 to about 1360 ng of 1' . If the conpound of fornula

corﬂfalHéﬁ%'tr% thes particularly preferred-conpound wherein
0 denotes The bromide, the proportion of |

accordlng to the invention is about 5 to 2500 ng per
referably about 10 to 2000 ng per 100 m of
In ﬂaﬁ aqrﬁ%@{)@n aafordiicelodhatinvantiondbe copurasingl ys presenkpissolved in

ot ol P B BB S8 Bt °1" " 25 "For mul a1 ons

according to the invention contain as solvent pure
ethanol or mxtures of ethanol and water. If .
According o thairsientipr; ihedormulatios eoeferatdy captainseonlya siggle salt of
t hano

formiat, ApREr ARG TE gty Ay s onta fop Btk & Siper satts of
forrhilatfe Fé Slafuéﬁ%’f\m%ﬂ‘btf &rﬂ@m%cﬂ&@%@%tan&%ﬁherthan those of

par t1 cul a prefera ~according to the invention
forretlaadhate maitzelsuhpex:t ufm& wsedtims sol vent contain betvveen

50 and 92 % nost preferably between 69 and 91 % of

et hanol .

The concentration of the compound of formula 1 based on the proportion of
pharmacologically active cation 1" in the pharmaceutical preparation according to the
invention is about 4 to 2000 mg per 100 rril, according to the invention, preferably
about 8 to 1600 mg per 100 ml. Particularly preferably, 100 ml of the formulations

according to the invention contain about 80 to about 1360 mg of 1" .

If the compound of formula 1 used is the particularly preferred compound wherein X
denotes the bromide, the proportion of 1 according to the invention is about 5 to
2500 mg per 100 ml, preferably about 10 to 2000 mg per 100 ml of pharmaceutical
preparation. Most preferably, 100 ml of the formulations according to the invention
contain about 100 to 1700 mg of 1..

Formulations according to the invention contain as solvent pure ethano! or mixtures

of ethanol and water. If ethanol-water mixtures are used, the mass percentage of
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5 O her co-solvents may be used apart from ethanol and

wat er. Preferably, however, no other solvents are

used according to the invention. The fornul ations

according to the invention coftain pharnacologically
etrenot ptedent il thesegnittureis prefaradlyi i (A6 ralsgd #6mMBItdI99 ioh @thanal,

t he gH The H of the fornulati ons according to the

mqrﬁ\Pé feraply iy "Lﬁ'%edfﬂw 1@etp\ﬁ@e% gthenah #ast 5)admdllarb'rm’eferab!y
5.0 t f
BlTELA 08 SRFEARET e §80rdBr R e el Sbivans Gnpiain between

50 @n@rgn 9%, bStTBfREDIIbehIOsIBi Ao Arifard! ect ed

fromthe group consisting of ydrochl oric acid,
hydrobrom c acid, nitric aci d suI phuric acid and
acid. Exanples of particularly suita

hosph
Ot'g‘?rg%ﬁﬁg'(’laﬁ'isd@aﬁbg Useoanastiremarthenel aichwaterc &ﬁefeg@blhghowever,
d, tart
roSn SIS e\l d O, L

acetic acid, formc acid and propi onic acid. Preferred

i norgani c 20 acids are hydrochloric acid and sul phuric
Th%é‘?"d"”'@@%ﬁ'éwfﬁwﬂ@dm grestigoicentain pparmacelbgicaly acceptable

ac%gf 158&%?‘[%88%'33& ééﬁu% ne hn &P cT'gg H?df tfwg?p lg@r igns according

to theansratforr ifs?ﬁeféiéﬂulylb%t\ﬁéér% eLhg B@Qﬁﬂﬁ%r@ (EJr¥ferabI between 3.0
preferred. If desired, m xtures of the abovenent oned

an(éél(dgnmt;prafﬁabigé)ahwem apaut 3.Surat 45, Bncording toake iwfention.
aci ds which have other properties in addition to their
acidifying properties, 25 e.g. those which act as

Exérh }é%%f'etﬂ?gm%r%{d ﬁBchég’?rf%Qaaézﬂ%§8H&t%)efrf)l‘ﬁrtg‘é)&gﬁﬂ) Bonsisting of

ric
hydybalnlnac @lciyy ihyardbyromic agitiphitric heig esulpByrid acidsed pieos horsc acid.
titrate the pH precisely. Suitable bases include
exanpl e al kali metal hydroxides and al kali netal 30

T

ExqifblR3d et et SfRAE e 4l 418 sBeried ol P,

corsistingeoftdybriiib @cice eHtid boid, Frllitacidbgsri@asid! ﬁ‘fé‘ib:c acid, succinic
contained in the finished pharmaceutical formulation,

acigh famsaisrarid, oﬂiQﬁjiCcaﬂld yioroiseaid bhe pmplbnlcrm:ld Preferred inorganic
d ac 6 The for coydin

aciq B AT R R AR Bt PR Ao 5y YA oReTiB et i
pargégtgggﬁ g%f?ﬁgd%bgggﬁmé %({Hégfnég%ﬁ G e BrgahicYUcid¥ BskbBic acid,
fumaric acid and citric acid are preferred, citric acid being particularly preferred. If
desired, mixtures of the abovementioned acids may also be used, particularly in the
case of acids which have other properties in addition to their acidifying properties,
e.g. those which act as flavourings or antioxidants, such as for example citric acid or

ascorbic acid.

If desired, pharmacologically acceptable bases may be used to titrate the pH
precisely. Suitable bases include for example alkali metal hydroxides and alkali metal
carbonates. The preferred alkali metal ion is sodium. If bases of this kind are used,
care must be taken to ensure that the resulting salts, which are then contained in the
finished pharmaceutical formulation, are pharmacologically compatible with the

abovementioned acid.
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i nvention nol ecul es which are capable of entering into
conpl ex bonds. Preferably, 5 these conpounds shoul d
have the effect of conplexing cations, nost preferably
met'al cations. The fornul ati dhs accordlng to the
invention preferably contain editic acid (EDTA) or
one of the known salts thereof, e.g. sodium EDTA or

Theyfarpwiatiansmosording Jeithe iBvertion: miayl taig cagmi@xmg agents as other

moiefafsrS) LorifabiTRESTabE midat3itin I OB bR

|nvéﬁtﬁardmméb“u¢é§whlch 418 FBbaYiens e MtS cémﬁlék%d@ Phréferably,

the formul ati ons according to the 1nvention, their
these soawoungs spogiddnavs theiaffachof cangkexfngomtmnsommoprajerably

mefff catina.iie{oratiAings Aorvng FoeaBEgR i R el apHontan editi
acid JEBTH) 8 onBUFGE RRbn sal 8 B6MA B LORBNAEBTAL Uisddim EDTA

nvention contaln a co exingTagent I n an ano

dthyldrataé}fast cdmplexdg ammePréf@Ebb‘rj/,, souiure epletdteriabbed atpllﬂnally in the
per 100 ml of the 15 fornulation according

ny
form @fﬂtﬁélydﬁ@t@ﬁx MeFe Praderapbhiarts fame of o Athydmtag Hserimplexing

2ot Gt AT A totiRRRde B Lot ipAfBh I content s

prefdrtgb9ah thavharide fave! toCPOP hRKb&T1 CT ﬁ?ﬂ’erhbteeﬁre?é@bﬁﬁﬁ thé range
used i nstead of them such as for exanple 20

from.&tm SdmMd peretddméof thedeomulatiopdccerdimg tethfe ingemtion. Preferably,

ol oqgi cal | ept abl e ex0| ients . al so _be
the RIS RESTUIRIPARE G T LB GBI 2 45 THEX PERY Ghan amount
j ol et

of a?%;“‘%ﬁgr@m*@%&?‘é% e B Aot 2o 20 R PR P of the
formglatioh asobstirg tethshinedntios. not 25 an active substance,

but can be fornul ated together with the active

substance in the pharmacol ogically suitabl e sol vent,
The lru]ebn?%r‘g@rméﬁ’e EHH{Eéﬁﬁﬁg Jb%ﬁﬂﬁ%ldett%tl Sa’flé)é ﬁé@g o%s to other

ance tornu era

posBiiS afditivbe WREPhrotsrAparadid REEDTA orftﬁeai@ﬂé Ql@ér@bf ewhrch have
at | east no undesirable pharnacol ogl cal effects in the

congyexiegtprepetties awsranetae ubed dpjead pbthen), sughtas fanexample
tgﬂdt ves .incl ﬁg t exappl e, 30 stablllsers
nir E‘?%?chd%‘ﬁ?éng ?(?P ?J rbeggp atives which prolong the
shelf life of the finished pharnmaceuti cal
formul ation, as well as flavourings, vitam ns and/or
Othet peermacadibyicats akcepiablerexcipentstmay aisodudaddacktto tlesformulation

gﬁlude har macol ogi cal |l y acceptable salts such as
accepHng &9 Hig kvegtion.; By agiuyamteand additives are meant, in this context,

any pharmacologically acceptable and therapeutically useful substance which is not

-an active substance, but can be formulated together with the active substance in the

pharmacologically suitable solvent, in order to improve the qualities of the active
substance formulation. Preferably, these substances have no pharmacological
effects or no appreciable or at least no undesirable pharmacological effects in the
context of the desired therapy. The adjuvants and additives include, for example,
stabilisers, antioxidants and/or preservatives which prolong the shelf life of the
finished pharmaceutical formulatioh, as well as flavourings, vitamins and/or other
additives known in the art. The additives also include pharmacologically acceptable

salts such as sodium chloride, for example.
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7 The preferred excipients include antioxidants such
as ascorbic acid, for exanple, provided that it has
not al ready been used to adjust the pH vitamn A
vitamn E, tocopherols and sfnilar vitanins or
provitam ns occurring in the human body. 5

Preservatives an eadded rotect the fornul ati on
The p ﬁ@émpﬂﬁ.ﬂ W% At t{l@mgéH%%é@?@rmac' Grspemple,
I t .
Pr°8£°???@é Fit WS R Efebdp BEer MR 1 BAMISE P8 ) Aarffia, yitamin £,
tocbpinerots aisd siumtaraﬂtasmh onprolyameat &coulrindid the human body.
concentration known fromthe prior art. Preferably,
benzal konium 10 chloride is added to the fornul ati on

' { ' tl wi T t
PreB SRR RB el e AR o B R e cpapgngaen win
patﬂ@@erﬂb bRty deJitéble%TeseWaﬁf/@é ar fﬁo@@ ‘P(waﬁ de}n 1Re ?ﬁor art,
O mM, nore preferably about 9 to 12 per

parhtulaﬂy brozalsonwimachloridaoc bedzeig acil mrﬁmnmm sweh as sodium
bewm“’i%%@e?r&%%%ghﬁﬁmﬁat g G108 8 BTt Bredoraby, %‘%zalkonium
chidie isCAHdR 4% t&é fBF hi&fis5 Sec rﬁﬁfrgetgrtﬁg arﬁx%fn'ﬁ‘dhaﬁ'hg ount o

contain on enza oni um chl o I'um edetat e an

berizatkoniun abhttar&iéad Hetwasth dgtigtane J0HnigperddiOt b bf f@rnnhatnon,
et hanol or ethanol/water m xtures as solvent and the

pretesaly st drtoriéy mglrer 1.002p], merepeienakik @ouhP to 12 mg per 100

o LR8N BT 3b) SRS o

invertibal, esrmaflafidies \thﬁﬁ desst ddpesin ey pirede, afied re @érﬂ@ularly

to produce the propellant-free aérosols according t
prefemeed. nvention. At this point we shoul d once again
expressly nention the patent docunents described 25
her ei nbef ore, the contents of which are hereby
Yedr@hiB r
P R o R A, PR MRS RIS totate and the
acigppneéded Eﬂad;mh’eheepH ||r$add|$|ohd>smé ethanifl S7éthafBliiweter miktures as
\}oartl cuI ar Figures 6a and 6b and the associ ated
solvent spgdae sempards it fyulafhi s nebul i ser (Respi mat (r)
can advant ageously 30 be used to produce the inhal abl
aerosols according to the invention. Because of its

The pharmaceutical formulations according to the invention containing compounds of

)
c

formula 1 are preferably used in an inhaler of the kind described hereinbefore in
order to produce the propellant-free aerosols according to the invention. At this point
we should once again expressly mention the patent documents described

hereinbefore, the contents of which are hereby incorporated by reference.

As described at the beginning, a further developed embodiment of the preferred

~inhaler is disclosed in WO 97/12687 (cf. in particular Figures 6a and 6b and the

associated passages of description). This nebuliser (Respimat®) can advantageously
be used to produce the inhalable aerosols according to the invention. Because of its

cylindrical shape and handy size, this device can be carried anywhere by the patient.
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cylindrical shape and handy size, this device can be

carried anywhere by the patient. 8 The nebuliser

sprays a defined volune of the pharnaceutica

fornul ation out through snmal8 nozzles at high
Thprr@byiiseisspraps aglefinepnotine of fkteqbtaéwhmo@&tu@dbﬂnulﬁhm out

Ereferr d at rr essentially consists of an uppe
thrapgl ﬁm o PresshERs iSAGS (@ Rieduse inhalakie ﬁerﬁgsols

clanp, a sprlng housi ng, a spring and a storage
contai ner, characterised by a punp housing fixed in

The fpeeﬂemratbm;!@er%séﬁf &llyedth shs bVérﬁ]glPéér ROEsiRG Park, a pump
nozzl e body with the nozzle or nozzle arrangeéenen

howngoavnpz;lﬁoa Iwkdmg olamye beating Hausings apepring arad a- sdxﬂrfage

he hol | ow body is fixed and which is
°°$t8?‘§?’e‘a“ﬁ'”ﬁ %’ er housing part, a |ocking clanping

nmechanj {)%%ﬁ’% ﬁ)(édlﬁ%%@@?égﬂ?ﬁﬁelﬁ@gﬁﬁaém %ehrﬂlt@é’ Gt B% end a

housi ng wth the sprin

r ot at aokygle bomynwithl trennddxe oppezzib@nsingenfemtt by nmeans
a | ower housing part which

of ar beari n 15 -
is Ti tatoréﬂ{og‘hﬁ"@tqrh\é’%b’ﬂVﬁngUQ ng in the axial

direc { _
cort o8 e BRe MM ARty Hd Bl B B¥hestand whien i
pr oj etdcatedirt ihel dppdroisin@epay/| i nder of the punp
hou3|ngaand is disposed to be axially novable in the

cyli n@epckimg tiarepie mechandwm feoated in thel yopes I'IHugungepart
Cl g ure 3 - he asso

s 2B ap OB TBInd wih 36 Bahg At DErdR: WEieBS Totatably

I nter

|0} or TRkrpagn' s eRbefABlding ARy dbahber EUSER tBbna

body exeweshoasingparthivigichis fibediontocthd SpﬁanrFEJELSUTgEm thé axial

5tog %/qba (about 50 to 600 bar), preferably 10 to 60
Mpa (2BBEHC™00 to 600 bar) ont_hefluid the rreasured

The Bk H]%ftoﬁ% V\FahﬁéJBé&,g 9% dé(ﬂ&éJ 9319%6

crolitres are erre Unes 0

97/12687! 1t projectapartiallyentor thé&iyﬁrbdi@' of\thé bsimp ﬁowﬁhgl BRd9$ disposed
10 to 15 microlitres per actuation is particularly

to by arialy w@vable imtae @alw@rbBGiereacq)tseﬂ@da@laﬁlmm tocFigures 1-4 -
espteg%liﬁ 'll‘iigtﬂfe 3 IJSnH ?fllé gysc?ci:igtteanpavé@aégs cna 3escr1pt|on in the
abovementioned International Patent Application. At the moment of release of the
spring the hollow piston with valve body exerts, at its high pressure end, a pressure
of 5 to 60 Mpa (about 50 to 600 bar), preferably 10 to 60 Mpa (about 100 to 600 bar)
on the fluid, the measured amount of active substance solution. Volumes of 10 to 50
microlitres are preferred, volumes of 10 to 20 microlitres are more preferable, whilst

a volume of 10 to 15 microlitres per actuation is particularly preferred. .

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

The nozzle in the nozzle body is preferably microstructured, i.e. produced by micro-

engineering. Microstructured nozzle bodies are disclosed for example in WO-
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nozzl e body. 30 The nozzle in the nozzle body is

preferably mcrostructured, i.e. produced by mcro-

engi neering. Mcrostruct ured nozzl e bodies are

di scl osed for exanple in WD 99 99/16530; reference is
99H@6§Byre‘famoecs hleeetnomraeletts thed comtientsserethisf dpeeification, especially

es i a ure and t he associ ated descri ption.
%ﬁrﬂﬁﬂ '%%‘FH@P%@P 8r exanpl e of two sheets of

gl ass and/or silicon securely 5 fixed together, at
| east one of which has one or nore m crostructured

The Inannle! sodhtsHsists SoSEImbIB & f A8 %h@eis%f%}la@é“éhdl@r §|h80n securely
i's

nozzl e outlet end. At the nozzle outlet end there
fixegd togethar, ghleasbane obwhirhrhasoomel oo pere myjcstracilded channels which

o 95 R B o B A S 5E et o o
at [8856he réuthPor r%r%&ﬂﬁj o%%frr'ré 2ttBeerem|c°r*oﬁs Bélgﬁs QHHtSVtPOfS microns

nozzl e openi ngs, prefer directhons
widsp ﬂ'@dﬁgﬂ‘opreferlablyrtnng d icn6 Bh'alcmrzszérﬁid trediengBtybéing 7 to 9
arallel to each other or may be inclined relative to
MRS anot her in the di rectl on of the nozzle opening. In -

RS 1 AR TR opsiifis KIS P el Bl eR 2 pfpving of

thequzm inrthé inoedler sddit Y ri® p@ftﬂle@f@éé@f ofter a8n rr%}r%éarn%fmed
20 degrees to 160 degrees, preferably at an angl
relafivedn ang amthaeiy thediirestien Obﬂ‘@f eZetie ppedingolrtibe. caElele anozzle

o PPl R Ak B N o 8 BB Pt srevig

may GetiAclHY FEIAHNNS orid éﬁéth@é@arﬁ’éﬁ?@cﬁ@d’d%} %Q td QQO degrees,

m crons. A spacing of 50 microns I's nost erre

prefﬁﬁéblona*tm angls o B0Lpridgi dtggredas:rrabetr;ﬂefaeblylaﬁ) toh00°.
20 As alread

%{qn of the nozzl eni ngs. é@
210 ROBNINGS AT ISR K A RSt ccgPasingbaf 1 IoR0BMIgrons,
e‘f'é’r%ﬂfatb%%a%g of 1038408 RIS B Blorr& @il 30 to 70

bar prerera Pbar “an

mictdnso dgbpading msﬂlrﬁlcmsmtlpﬂé@r% l nhal abl e aerosol .
The preferred particle sizes of the aerosol are up to

Thexgirertionsaf sppaxng thareiors niestio the cegior of the nozzle openings.

As already mentioned, the liquid pharmaceutical preparation hits the nozzle body at
an entry pressure of up to 600 bar, preferably 200 to 300 bar and is atomised
through the nozzle openings into an inhalable aerosol. The preferred particle sizes of

the aerosol are up to 20 microns, preferably 3 to 10 microns.

The locking clamping mechanism contains a spring, preferably a cylindrical helicai

compression spring, as a store for the mechanicat energy. The spring acts on the

“power take-off flange as a spring member the movement of which is determined by

the position of a locking member. The travel of the power take-off flange is precisely
limited by an upper stop and a lower stop. The spring is preferably tensioned via a
stepping-up gear, e.g. a helical sliding gear, by an external torque which is

generated when the upper housing part is turned relative to the spring housing in the
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25 The | ocki ng cl anpi ng mechani sm contains a spring,

preferably a cylindrical helical conpression spring,

as a store for the nechanical energy. The spring acts

on the power take-off flangeltas a spring nenber the
lowen\reusittg pért vinithis desedtieatippatatbuding pdte aRQShd peWePlak-off

| ocki ng menber. The travel of the power take-off
flangexpeiainsa sindle<e muttiesneed spdivelgeaan upper stop and a

| ower stop. The spring is preferably tensioned via a

steppi ng-up gear, e.g. a helical sliding gear, by an
Th&XdKims M SrUgitMHeCh FYing KRR &ﬂ‘fé#%%r?s EF}Snaﬁ@?r{ an annular

housing part is turned relativeto the spring housrng
configuratiori erounshibe gowesitake-périlangenittdonsistafoe examplaipbe ring of

plagRE PR AT whiFk s eestl seeialy Glacat B RIBRPIR Mherberis
e P BRI I R R e BisbEE 3r by Rhsioning o

thefdprimge the tockivigss\atatel @F texX ERING MBnbef islide Bfto Meflﬁéﬂ'rp@f the

or nmetal which is inherently radially elastically
Power @keediT Bangm and ipreyveand theyspramg &ran being peleased. The locking

mefHIRTOAEf S o) Phedl i Bution oo SCAlE b SCosindties or
colpsd td ehe RERIPG AbinBBr.i IAIRdEMNS élﬁ&é‘te%eqéb?(ci)nr%ogéﬁ{ﬁéng mechanism

take-of f flange and prevent the spring
therasiteatingibutidre 19 mokéed gasslehtnther arirsilargilané gefefeyabipants the

of. a button. The tyating button is connected or )
atogised) 80116E FtoTmsbla Fg0 i isesby Aafopngann ihe apmulak Blange Details

o hBCEHERCHGTS B8 JRAAT ok i Y B9 B o
97/206890.at om ser, and the deformable ring is thereby

deforned in the annular plane. Details of the
construction of the | ocking clanping nmechani sm are

[ i . 7 . The, | ower housin rt is

The B g bt vt i oe SR TR Sdfltoyas the
beapipRy, te drivd ordhb \eRirdls ahBehs RidihE cBRGindr oSt REE

container for the fluid. 20 When the atomiser Is

operated, the upper part of the housing is rotated

relatiye to .the | r.part, the Lower part taking the
Wheg tics 26T l581 ir,OReTaIPd. tho YRRSSBRR 75 MRuarNHNG is rotated refative to
the FWBF S5 SMeabep) - | £ arh& bl i
the KON Fatofeas gfgéngﬁﬂgng 8P holififig Witk i£ 2né ksbfihg fneanwhile
Is compressed and biased by means of the helical sliding gear, and the clamping
mechanism engages automatically. The angle of rotation is preferably a whole-
number fraction of 360 degrees, e.g. 180 degrees. At the same time as the spring is
tensioned, the power take-off companent in the upper housing part is moved along
by a given amount, the hollow piston is pulled back inside the cylinder in the pump
housing, as a result of which some of the fluid from the storage container is sucked

into the high pressure chamber in front of the nozzle.

If desired, a plurality of replaceable storage containers containing the fluid to be
atomised can be inserted in the atomiser one after another and then used. The

storage container contains the aerosol preparation according to the invention.
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mechani sm engages automatically. The angle of rotation

is preferably a whole- nunber fraction of 360 degrees,

e.g. 180 degrees. At the sane tine as the spring is 25

t ensi oned, the power take-offliconponent in the upper
Thé @dmnmg\g)amcess ismoitiedecby ggntlp pressiig/the aotating batteh. The

hol.| ow |ston .S pul l ed back inside the cylinder in
C'GNPé“%m% 3RS GG ORENsAheauay fordpe RRWER taleneff spmppaent. The

ish b D CE G0 LG BT bt o

eméegesredm themozzidl dftthe Glomiel acfRXoM Y Ggy.cont ai ners
containing the fluid to be atom sed can be inserted

in the atonm ser one after another and then used. The

B RIS B B OB sSSP B SRal l anassc

and W@@WQ@GQ@' t@WI’ﬁl&f‘Féfé!re?IES?@hB% ﬁ%t uating button.

cl anpi ng nechani sm t hen opens way for the
povver t ake- of f conmponent. The bi ased spring pushes

the 0 0 the linder in the housi ng
The cg On@HE;r @ﬁ@ef@ﬁfeim ekiseD Gop MRS at amateal swiableefor their
funGRSH e fioS0RES 1R AHOSRT tf - B B IPSaERE™ BHfgts s

wewaﬂe?ﬂ@&ablwmaﬂedf pﬂ@‘tl@ée@@ebymjb@tkﬁbhﬁomfﬁg Fbrenedical
onents of the atomiser (nebuliser) are made of a

apmggfan%mfwelod%c@lyfaﬁcepmle materiglgmeeiusad. The housi ng
of the atomser and - if the function allows - other
parts as well are preferably nmade of plastics, e.g. by

Flgwése@élbftﬂ WO DER7 EQewRE 'F%‘e%glmétﬁphé&ﬂts'ep h which the
physi ol ogi cally acceptable materials are use Fi gures

aquemUs asrove IEpaatiens :abowdlrtgatoﬂnepnvm‘lt(on) carredaxiﬂarﬁageous!y be
th which the 15 aqueous aerosol preparations
mhy dor di ng to the invention can advant ageously be
i nhal ed. Figure 6a shows a | ongitudinal section
t hrough the atom ser with the spring under tension,

Figtiiege sh6lws shlongitadihaingictiod ithalughant iztsmiser @Mﬁhhé @pnng under
atom ser with the spring 20 released. The up

tenﬁ@ﬂs.Fﬁ@UrSaﬁh shays adenditidiealswetion yorab et %E?r wibh the spring
relegdggend of which is

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

(65) and is closed off by the removable protective cap (66).
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nount ed the holder (53) for the atom ser nozzle. In
the holder is the nozzle body (54) and a filter (55).
The hol | ow piston (57) fixed in the power take-off
flange (56) of the 25 | ockindZcl anpi ng mechani sm
projects partly into the cylinder of the punp housi ng.
end the hg|low piston carries the val ve body

Th%A t@@fiiﬂé %ﬁysm (PWWEN SPBIPTPSSIR £PERY §88) is Ktatakly mwskéad on the
b1 R S b oo
ho&fﬁe:'lhg pgrti (FOY & puetidd dves e dp hbﬁsi?%\éﬁgidbélh@sﬁfiﬁg thfUSing is the

an is the stop (61) on ich ower take-o
repfa plosage apatainen ¢7 tyfor the flyidA2ewhish is tnsé atomised. The
er_the tensioning,of the spri t he | ocki,ng nenber .
stofles) batipfiet TSP RERT e AeRParaty). dvdoh gt e kg piston
I 1 . r N . 1 4 A
IS o UROSor B LG TS 18T P R e
subshanceesalatiom). t he nout hpi ece (65) and is closed off by

the renovabl e protective cap (66). 12 The spring
housi ng (67) with conpression spring (68) -is rotatably

SRR (o BB D2l TBR Bt e sprng

housing. i THE g pinfdh (7153 iPSERIH AMBE dridfofiRe spRdCiRintPthe upper
I nside the spring housing is the 5 replaceabl e storage
housivd aare On the spindletinéhe slidet ({R) which is to be
atom sed. The storage container is closed off by the
stopper (73), through which the holl ow piston

ThePh@bE@IRe? db@é@oédlsb&r@rsaﬁﬁaﬁwin%%ﬁns’gﬁ’g?tﬁéi gérg'glbﬁ?ri%gy‘é{ations

into the fluid (supply of active substanc

accoodifgdo $hp imdeation 4 fdnor an heraset baitabda fordolmibton.i s
mounted on the outside of the spring housing. The
drive pinion (75) is located at the end of the spindle

I e, 8 e R v o v

inventioneiblzginfinisterebuisirg) the: ridiriliger assdribetiedivatinh Wich A¥eplaceable
according to the invention to forman aerosol suitable

storage qonRINgt isgeed sordaipingsthemharmacedticatfrdiuiation acerrding to the
invettRTRGEH A 8P ELH e SRR eactors BV SERARET. some
detail¥ &tha dopBirasERDbEthisSESHtaBRr GANHAN MY ddstriBe8%the reference

contai ni ng the pharmaceutical formnulation according to
numeralsagquatad dmthefollowiigidescripion canaspomd tb thogetdisclosed in WO
99/4:3%]} 1‘?“ Yre c?esscgigfcfgrﬁ ithba??olilorbvs%c%%oélrg?eélthe%(i)srcrz‘!sosure of WO 99/43571
by reference.
Accordingly, for administering the formulations according to the invention, it is
particularly preferable to use a gas- and fluid-tight container as a replaceable
cartridge for a medical fluid in a propellant-free atomiser, which, as disclosed in WO
99/43571, comprises a dispensing outlet in the farm of a hollow piston, the container
comprising:

- afoil bag (11, 21, 31) sealed at both ends, at least one end being closed off

by a weld seam (13, 23, 32) which runs substantially at right angles to the axis

of the bag, and the foil bag is deformable by external pressure at a differential
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details of the construction of this container will now
be described; the reference nunerals quoted in the
followi ng description correspond to those disclosed in
WO 99/43571. The descriptioni3hat foll ows

i ncEressure eetween thesiptaroiof tid cWRaPRr 435 %k sd?ﬁb#ndmgs of less
reference. 25 Accordingly, for admnistering t

forﬁ*ﬂﬁ%@p@ﬁ@?’d@@&fﬂb%ﬁ@ to the invention, dl 1t‘l i 'Sd .
P e Hheenty HoRL i &2 Cial 2534 hfhige oy altasbaridaiie foil bag

f | uigfhdii® cBnSFeREY | "~ ,
di scl osed I WO (IsjaS%i/gAr%ag%rrk';ef7n’il@\Paéjgé ewggcfstmg\?ﬁérﬁger ﬁc'étmg the container

out losto ardlspmsfr@mnlﬂﬂt (617)ho| | ow pi st on, the cont ai ner
co r|3|n 2 foil g (11, 21, 31) seal ed at
bot 3’?”?'4& ftsﬁdﬁﬂ% ap@e.ng cl osed off by a

ﬂﬂ@gm@@. & Enenfcl £ 1bived HERalhD PORE 46,54 3B apaer o

i s pedsariitdb €667 7wt slirBlneds tHedidberisinty bigsent i al
13 pressure between the interior of the contalner and

't sa% @rrémﬂiﬁah@@mbforlta@ guid indhe :se@on }emr(agmdatmahnelr into which
o ] bk ofedt ANt L5850k g Hik inte WSe medieal k.

a rermvabl e connecting nenber for fitting the
container 5 onto a dispensing outlet (67), a guide

i tm]hmfﬁmlat(macmqhggﬂoﬂmIlrfvleahgle is ners(magba éjsmg mj% megﬂﬁj described
cha med a,seal i ng point (5 4, 74) and/or
abgye (Respimat C'{D tfﬁgsgua@éty deliveligd showd corgsprend tea defined quantity

Wi eRRRS 0o Fbre A" SNBLIPRIELr 8 AR W s

97%oprefmqml3sableap|r9$%odf%ll Sr8EorSEf the ialbo(sp:
ical fluid. If t?]bepforrm | ati orl1 acco@s‘g é&/é?ﬂg‘é{[tﬁns)

Pf%}?f@@pf GHvean fangl 33 me efdoruiation mpkbprefiarsbhyi lbnstd/een 5 and
del d shoul d
0 ARPUTORTERRPT S Hblyoral <1 Aetinde e presds! artinbenof
not nore than 25% preferably 20% of this anount in at
9 f I % of all
HO\&S ¢ 15§99%gﬁat¥nhgeq%hﬁc§pé,to %%;;%g%? é@?/, ajggpe nebulised by
meé’rﬁ@&ﬁrnﬁméi‘s offrRSA g%asﬁégcﬁ’es%ﬂbgg a‘f)fovra,oé.@fJ ]e?ts&r%am Mhdlers or

preferably between
ultrasound nebulisers.

The present invention also relates to an inhalation kit consisting of one of the
pharmaceutical preparations according to the invention described above and an
inhaler suitable for nebulising this pharmaceutical preparation. The present
invention preferably relates to an inhalation kit consisting of one of the
pharmaceutical preparations according to the invention described above and the

Respimat® inhaler described above.

The examples of formulations given below serve as illustrations without restricting

the subject matter of the present invention to the compositions shown by way of
example.



20 ng of formnulation are delivered as a defined nass

on each actuation. However, the fornulation according

to the invention may also be nebulised by neans of

i nhal ers other than those deggri bed above, e.g. jet

streaminhalers or 20 ultrasound nebulisers. The

present invention also relates to an inhalation kit

consi sting of one of the pharmaceutical preparations
[. Bxampdées of farmudationsent i on descri bed above and an

i nhal er suitable for nebulising this pharmaceutica

preparation. The present invention preferably relates

\ | | i stipng.of one of the
10%ﬂ2?ﬁ5@§ﬂﬁ%@%#&%} %%?J?ﬂ%%g&gggbrding to the invention
5 descri bed above and the Respimat(r) inhaler described

above The exanples of formulations given bel ow serve
Examplel|| ust Aat i onenraliseniemr|esispditinng; citieagidbj wete up to 100 ml

mat t erg4Q pre Lnvent i t he osj tions,_ .
show (%“(;Er\(/)\g'i}% 1 %g%'ggnpl e. e%%ta&é) Exan'ﬁﬁ s of with
formyl at {ragys 100 mi(mmh phar ndibpdratecal prepar at i asthanol/water
contain: 5 disopdiumnade yp t 1?0 n | benzalkoniunbj
edetate citricfacid with EXangF@ 1' - pbromi de) khl orgfére
di hydrate (ng)ethanol /wat gr ( % m/m)

1 2000 10 10 3 50/50

2 1000 5 - 3 70/30

3 1500 - 10 5 70/30

4 500 - 20 2 70/30

5 150 - 10 3 90/10

6 250 - 10 2 90/M10

7 750 - - 4 90/10

8 150 - - 3 90/10

9 250 - - 4 95/5
10 500 - - 3 95/5
11 100 5 - 3 95/5

The formulations according to the invention are prepared analogously to methods
known in the art, for example by dissolving the ingredients of the formulation in the
solvent ethanol or ethanolfwater.

10



(mg) (mg) (ng) mi xture (%M m 120001010350150
210005- 370/ 30 31500-10570/ 30 4500-20270/ 30
5150-10390/ 10 6250-10290110 7750--490/10 8150--390/ 10
9250- - 49515 10500- - 39515 111005-395/5 The fornul altl ons
according to the inventi ared anal ogously to
met hods known in the ar ??'t%%lg@ | e by dissolving
the ingredients of the fornulation in the solvent
ethanol or ethanollwater. 10 15 Patent Claims 1)

1) PRRaraaeeiticehprepasatiortar dmhalation, shalaining ms sobeaaiive sigbstance a
a [ kv uhstance a conpound of formula 1 Me\+
@0’?’%0@”@%%0&5@%— X - denotes an anion which is

preferably sel ected fjpommgaong the chloride, brom de,
i odi de, sul phate, phospRate, methaiesul phonate,

nitrate,
0 H
O O
Me
| 0,
wherein

X~ denotes an anion which is preferably selected from among the chloride,
bromide, iodide, suiphate, phosphate, methanesulphonate, nitrate,
maleate, acetate, citrate, fumarate, tartrate, oxalate, succinate, benzoate

10 and p-toluenesulphonate, ,

as the solvent ethanol or mixtures of ethanol and water, at least one

pharmacologically acceptable acid and optionally other pharmacologically

acceptable excipients and/or complexing agents.

15 2) Pharmaceutical preparations according to claim 1, containing at least one
compound of formula 1 wherein X - is selected from among chloride, bromide,

4-toluenesulphonate and methanesulphonate.

3) Pharmaceutical preparations according to claim 1 or 2 which contain mixtures of
20 ethanol and water as solvent, the proportion by mass of ethanol in these

~mixtures being in the range from 5 to 99 %.

4) Pharmaceutical preparations according to one of claims 1 to 3 which contain
mixtures of ethanof and water as solvent, the proportion by mass of ethanol in

25 these mixtures being in the range from 10 to 96 %.



mal eate, acetate, citrate, funmarate, tartrate
oxal ate, succinate, benzoate 10 and
p-tol uenesul phonate, as the sol vent ethanol or
m xtures of ethanol and watery at | east one
. N r
O e oo R B0 PG BIRE Y Gt/ 6 H8or
coefpllisitignp apiehaker atbo)indleVWiho¢id4es orreiphakt iz described in
a%pording to claiml, containing at | east one
colgHmRERA and BB GAUVD 97A1KEB&i n X - is sel ected from
anong chloride, brom de, 4-toluenesui phonate and
met hanesul phonate. 3) Pharnaceutical preparations
5 15)aphalaton &ittcdrsisting) df 205hanMtiettic PréSartioh debbRndfo one of
20 ethanol and water as solvent, the proportion by
nelaignsol tef Aansl an inhalrrswitablet for ssbwlisimgthis phaenacngieal
;%%n15tto 99 % 4) Pharmaceutical preparations
8?5198'to one of clainms 1 to 3 which contain
- m xtures of ethanol and water as solvent, the
- proportion by mass of ethanol in 25 these m xtures
16)dehakation kitrecordigg td tlim 16, WhePéindhe inhaldrdis dU86ssimat®.
phar maceuti cal preparation according to one of clains
1 to 13 for nebulising in an inhaler according to WO
91/ 14468 or an inhaler as described in Figures 6a and
6b of WD 97112687. 5 15) Inhalation kit consisting of
a pharmaceutical preparation according to one of
clainms 1 to 14 and an inhaler suitable for nebulising
this pharmaceutical preparation. 16) Inhal ation kit
according to claim15, wherein the inhaler is a
Respi mat (r).



