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ii 4.. Needle for puncturing powder capsules for
inhalation The invention relates to a powder inhaler
having at |east one specially 5 sharpened needl e for
the precise piercing of cutting open of capsul es and
hence for the optinum delivery of powdered nedi canent
conpositions, nedicanment fornul ati ons or nedi canent
m xtures. Powder inhalers are known fromthe prior
ar iNecidde fexpuptturing poRley g ulésofadahBlation EP 0 911
047 Al, which disclose a powder inhaler consisting of
- a dish-shaped | ower part and an equally di sh-shaped
The irf4bn réibted toPd BEWAEr ItalerdRAY & leBstldie SRRtwllye
hol der the patient can press an actuator which'is
sharprogdibkedierfontte presisengeing of ouniting @pehaf ebpsules and
erat ast one le that ca
nence 25 BTl onlv3oupE AP e RBRUmRacEt Aptnaeaiole,
medld%\'n%rﬁffémgdﬁa@dné semeRrdintet'mixagebes and the drug is
rel eased. O her inhalers are known by the brahd nanes
Spinhal er(r), Rotahaler(r), Aerolizer(r)

powf} FUBRASEES Fo PR RIS bl S THATL s FMEP 50 .,

800 B9 &r'HP 53611 O A3, WBictbisclibe SLp Heda8nh&BY bodsidiiy G2,
US- A-4 069 20 819 EP 666085 EP 869079, US3991761,

dish-shepel dsugpariend aaosauaity digshaped covaya Afier placing e

capsipeapbi iter B potfitantro; s Bulgkiiion

movaklpftor at neetiag pobitivhemd therelsh eappesates Withoalsieast)one

necdlg i capbe isRaPadMaheIeRpaIa St 11 Pl NiRERS

by the?@éécﬂé?ﬁr'n@@d%% iﬁb‘ e%u@ﬁ@'ﬂei@af@c@su' e - ' n contrast
pe uman o

rforating ani mal skin - is always
~particularly inmportant to produce a Iarge preci se

nGt ur e Iefor eas) n ew Lr h@ .
Other SISt 0ot St i b Admss ST nRoRAS. Aerolizer®,
Flowcaﬁéf@twrsomh@ AR OH® comiel®, @réa;ma?!éﬂ@%m descfbBl W DE 33
needl e as experi ence has shown that this will onl

45 722060 591 d1 e Rig @3t HEe45pY/G 81/02658, FR-A-2 146 202, US-A-4 069

819, EP 666085, EP 869079, US3991761, W089/45987, WO 200051672, Bell, J.
Pharm. Sci. 60, 1559 (1971); Cox, Brit. Med. J. 2, 634 (1969).

in medicine, needles are known for all kinds of applications, whether for
diagnosis (biopsies), treatment (injection) or for perforating or cutting open

capsules which are used in inhalers.

When perforating or cutting open a capsule - in contrast to perforating human
or animal skin - it is always particularly important to produce a large, precise
puncture hole for releasing the powder from the capsule as completely as

possible.

A precise puncture hole or cut cannot be obtained using a blunt needle as

experience has shown that this will only indent and damage the capsule. It
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2 would not then be possible to deliver the powder
and hence the nedi canent, nedicanment fornul ation or
nmedi cament m xture. The needl e nust al so be specially
shar pened for perforating or cutting open 5 a capsule
precisely, so as to ensure that the powder is
subsequently expelled as cénpletely as possible.
German Standard DIN 13097 contains ground rules for

would npethenbeghassitdaitogelitarthepoivdal and remcashé anedicament,
dnjection and transfusion fggn1rigid and sem -rigid

med'F@J“ﬁ‘&ttf@FT“é]ﬁEQnﬂﬁé%%d’P?/Bégt’6‘f Y¥ar peni ng are sinple,
faceted and relief-ground sharpening. In addition
there is the European standard EN | SO 7864 for

" The rsteelid ineistalaglbe- spexialhy sretrpemedtonperfasatingpercuiting open

needl es. for puncturin I,cament capsyl es for use |
a canSylRPos; AR dRdoSTREe RDE PaRdes aatscAp BRI Erelee
{1l yg\fp&eg- 20 2004 005 618. These are solid
as Comqlgtﬁya? nee’ lgg with a bevelled basic point and two

front faceted points with specially defined

.___shatpeni The .t ask of. the .capsules is to.

GermprsBtetiRALRSPFE PRfaERuRp g RS BT RES shimisging

for me@iBhRidhmuldRSon iijb¥fors HRG transRisiohdrark veid el semi-rigid
hysi cal changes before a patient inhales the

phy : .
matefige mihase bpesTrieshaipening age sinplp| pcetatkanrd seligf-greend

t b.
shar2ig o O e ERR o o ER S 600 o
sterildloingieatise imjddtion &mmdad. capsul es are al so known. The
capsule material is a gelatine, particularly hard

gel atine. For certain special applications, easily

Spec%i! ES@(?[%Q mﬁcﬁﬂﬁ% ﬁe%icpirﬁéﬁtihc%?gﬁge’% 1P 6 &5 pbitder

apsu use I'n so as to release
inhalérsarakhowe feubsamptefrom Gérmsan Ulility MadelDbf20r 2804 005

o1 B55h S oM e s b 118 B
front Rlcbiefl fthisSABT Bp8ciahy BBfiRéS sharpening angles.

The task of the capsules is to protect the entire inhalable formulation that
contains the active substance from chemical or physical changes before a

patient inhales the formulation.

The capsule generally consists of two parts, a capsule body (body) and a
capsule cap (cap), which are fitted together telescopically. However, multi-

part capsules are also known.

The capsule material is a gelatine, particularly hard gelatine. For certain
special applications, easily digested water-soluble plastics are used as the
capsule material for use in humans, so as to release the active substance in
certain parts of the gastro-intestinal tract when it is administered by oral

route.
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EP 0460921 descri bes capsul es of chitosan and starch,
cereal powder, oligosaccharides, nethacrylic acid
nmet hyl acrylate, nmethacrylic acid ethyl acrylate,
hydr oxypr opyl et hyl cel | ul ose acetate, succinate or
pht hal ate. The 5 capsule material is characterised in
that the contents are only Peleased in the |arge
i ntestine. GB 938828 discl oses capsul es for
The folialving cire exaspbss aindiffsrams edpsulbenatpdalsi cal |y or
' ostically. The capsuyl es consj st of ter-sol ubl e
eP 04 R daschlos KepRyies r RO Sigb R pes A oRuidess
oligosMRERBrGEY, WhétRabBRic B Metyl BERPREAFIettory MR GOEfP 72
9 di scl oses capgu es for inﬁgleﬁgﬁ whi ch consi st gﬁﬁ
acrylatenhytirgegiropylenetpylasiivlese acstakh suacinatsf ot prethalkabee Mtheon
IS t ravi de a . powder .inhal er having at |east qne
capsylg mitefialis choraRSRadindbachg Gopteis Al Al rElpsefl Y the
large #fté&rRL e perforation or cutting open of a capsule so

as to expel a defined anount of a nedi canent
conposition, a nedicanment formulation or mxture from

sul es used | 20. er. inhalers, This aimis
GB o3z HRA85ES pHBS et dor AHdRRRE SublaRR feod "Lt L.
therapgitralpeeaikynbeitdin. Theakhpsaksaionsishef wakireplusié t he
subsidiary clai ns 25 The aimof the invention is

gelating gpethyigallylnsge palyvEwkleohgh e wasr-saluble e tgkicy

thermﬁ)@?sﬂ@@ed shape ensures an inproved expul sion of
I'canment conpositions, nedi canent formnul ations or

nmedi canent m xtures, by precisely perforating or
- .. cutting,open the capsule in the wder .inhaler, wth
WO Oﬁ&?@@@cﬂ‘%ﬁ@%ﬁ’? C?%ﬁﬂ%ﬁﬂ"&*ﬂé‘?ﬁ% gh sPnsisteo panrdigestibiy
dhe aimis achieved with a needl e according to claim

14. Advantageous  further features are the subject of
;the subsidiary clains. 4

The aim of the invention is to provide a powder inhaler having at least one
needle which has been specially sharpened for the accurate perforation or
cutting open of a capsule so as to expel a defined amount of a medicament

plasti

composition, a medicament formulation or mixture from the capsules used in

powder inhalers.

This aim is achieved with a powder inhaler according to claim 1.

Advantageous further features are the subject of the subsidiary claims.

The aim of the invention is also to provide a needie which by its specially
sharpened shape ensures an improved expulsion of medicament
compositions; medicament formulations or medicament mixtures, by
precisely perforating or cutting open the capsule in the powder inhaler, with

reduced effort required on the part of the patient.

~ The aim is achieved with a needle according to claim 14. Advantageous

further features are the subject of the subsidiary claims.
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As al ready nentioned above, nunerous needl es and
types of sharpening are known fromthe prior art. s
One basic condition which mlitates agai nst applying
the prior art to the present problemis the filling
of the capsule wth a pharmaceutical fornulation.
Anot her basic condition is 4he di nensions and wal |
t hi ckness of the capsules io0 which are to be
perforated or cut open and, in this case, in
particular, the thin wall of such a capsule. This is
As aleedy swntipnad abpve cayseraismaadippard FS{%@ sheFpeniR@ are,

rcial inhaler. There, it nmust be
know%gﬁgﬁﬁgaﬂgg) tc? ing pierced or cut open easily wthout
any great effort on the part of the patient. 15 The,
present invention Freferabl rel at to a

One t:;a@mpceqrghtr@ whichRtates PgAINShaPP GARe PR o8 a&toﬁtﬂ@\der ed
le, the
preseHFﬁﬂol%?émb@etlh‘r‘eg ?L{c er| se% @qtﬁ @ﬁ?ﬁég F‘élailoied | ower
formupdioh. (1) open at the top, V\,hl ch conprises inits
outer wall two opposing wi ndows (2) and has a first
hinge element with an articulation pin (3) at the
Anoth%ﬂggsﬁ ohBﬁﬁoﬂ@@ﬂ'lé‘Blm&%s@nggncﬂ’b\?&ll%iﬁﬂhe%bﬂ'ﬁle%e‘p%%s
openi ng of ower part (1) conpri ses a
whichsare do dberper@matekjejremt opendcargl, othiacasesdn paginudarthe thin

wall of Syctuhcereign Tt RolErenannr e efits i FTRE begulabETor
use lﬁ"%‘bfd?md%d £ ﬂﬁé?ci%ﬂrﬂ%l@* THeAS, limust Bd@a;ﬁétﬂefbf bkirighe

ate on t de of the plate (9) facing the | ower
plercenhmrt cutmmncﬁasum wdthoiug apy greatexffost e e Rt Oh thespatient.
novabl e counter to a spring, the head belng provi ded

with one or two sharpened pins (6), d) a nouthpiece

The p('és'@nt Wiehtion mfehamlybeiammeenmhbwag agrinpalenfprahel
(17) and a third _hinge element, as well as e) a ﬁ
inhalation)of weislered B1RSHEBENLCABRPSIHONS AR 2dVErRA CaPﬂ@e the

- inhaichtefy S FRFEISeA RN 2 bubfabEeTouaan (1)[dsiyatihe 15

whichcsoveprides indtsutgowal dwo eppobing. windowd 2} ant hake first

i nhal er has an_ act serves to
hinge senhita @oemm 55 o 6 etit oh i Spamfoeis ne
e {5 Pl TS R T i ot o omprsi e
second hinge element and also carries a screen holder (11) with a screen
(10), ¢} a capsule holder (4) which can be lowered for receiving the capsule,
which is formed perpendicularly to the plane of the plate on the side of the
plate (9) facing the lower part, and on which is provided a head which is
movable counter to a spring, the head being provided with one or two
sharpened pins (6), d) a mouthpiece (12) with a mouth tube and optionally a
gripping aid (17) and a third hinge element, as well as e} a cover (13) which
comprises a fourth hinge element, the hinge elements (one) of the lower part,
(twoj of the plate, (three) of the upper part and (four) of the cover being
joined together. In addition the inhaler has an actuating member (7) which
serves to open the cover (13), the closure element (14) on the cover (13)

making contact with the inclined side wall (15) (optionally with a rifled surface



5 (16)) of the recess (8), which acts as a sliding
surface as the actuating nenber (7) is advanced
further and rel eases the cover (13). The guidi ng of
the needle or needles is essentially effected by two
|aterally nounted guide arns (18). The guide arns

al so have the task of keepimg the 5 actuating nenber
(7) under pre-tension. For this purpose the guide

(16))af e (ebBks 285 whicly heledis Atlidihgisurfans as e betubtiogn t he
main body, with end stops which abut on the guide

membereh) és adyanaed fusihenpad H%JPE%?S the cqver{hd- r est i ng
ho 8R3DYE e hot 08 Bl SN Hock By M e

mourited deide(dhms B8)WERe gulie gmglalsamhawe (i8jadksofaeepingettie
i0o a helical spring (5) which extendsmlts axi al

actugfingdeeingar Ha)rtmqeémr% QN rFé:gdh@ RIPOSR KR @dde gyms
(18) 4! qrﬁ\gua %ﬁhbgmﬁm@e flom tHeSrBR O8] with bP sloBRIt h

such t at the dctuating
whichrebditesn (hb) guide sleavegrod theagpauie dthoider {hein theses;tmgg;

 DOS| A h Fi
positpf S et apa dramper £y Te Ol Slae fesvare B Pioa 6! o
outsilE] GRESURPHISE [4)0"BenRdH BRI Eﬂﬁ@eﬁ@}ub Rfrafed

medi canment m xture, optl onal | y addi ti onal
a helicahspiing (99 véhichaexieds mmtteab(wl dlr%tmrtmﬂektdsihe needle or

needBETE! TR e CAL3E 3 b bfirle R lordin of the guide

armsl(wpmdrptﬁat {He é&’c@aﬁ@g?‘ﬁ@hﬁ@ér (7) & 8o Reb-eyns¥hed i the

phar macol ogi cal |y active sub s ance_and |s sel ect ed
* restingfrsisitiotaniin é)hateion thisdkigd isnehowse infighiee ffcs,
anticholinergics, corticosteroids, PDE4-i nh| bitors,
LTD4- ant agoni sts, EGFR-inhi bitors, dopam ne

The menieataiﬁneﬂdﬂnnwé pbivgicesd indislabRARclidargenmt atrﬁpcmﬂd)rPls-
kinase inhjbitors. In addition, double or trip
med!%ﬁ%ﬂﬁafmumloapr\mwyam@nﬁmwu%&pbenafhaa@@té@nalw t he

cont@yﬁgga&l‘lﬁe@%‘égﬁglng to the invention. Conbinations of

ntione y way of exanple would include: - W

denotes a betam netic, conbined with [an]
PDE4- i nhi bi t or.s

The R PR e e S S5 S5 B b PRI e
appa%gt?% Iélgcgisry E'fr@gtlg (}ﬁe iR HlioRE th Wetébrﬁér}urhﬁl%drﬁbloﬁﬁw isa
pharmacologically active substance and is selected (for example) from among the
betamimetics, anticholinergics, corticosteroids, PDE4-inhibitors, LTD4-antagonists,
EGFR-inhibitors, dopémine agonists, H1-antihistamines, PAF-antagonists and P13-
kinase inhibitors. In additién, double or triple combinations of W may be combined
and used in the apparatus according to the invention. Combinations of W mentioned
by way of example would include:
- W denotes a betamimetic, combined with [an] anticholinergics, corticosteroids,
PDE4-inhibitors, EGFR-inhibitors or LTD4-antagonists,

- W denotes an anticholinergic, combined with [a] betamimetics, corticosteroids,

. PDE4-inhibitors, EGFR-inhibitors or LTD4-antagonists,
- W denotes a corticosteroid, combined with [a] PDE4-inhibitors, EGFR-inhibitors

“or LTD4-antagonists .
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30 PDE4-inhibitors, EGFR-inhibitors or

LTD4- ant agoni sts, - Wdenotes a corticosteroid,

conmbined with [a] PDE4-inhibitors, EG-R-inhibitors

or LTD4-antagonists 6 - Wdenotes a PDE4-inhibitor,

combined with [a] EGFR-inhibitors or LTD4-

antagoni sts - Wdenotes an €G-R-i nhi bitor, conbi ned

with [a] LTD4-antagonists. 5 Exanples of betam netics
- WRHEHORESRIPDE NG HsiR r COSRB RIS Lath@Fﬁ -meltretedr LTD®

among al buterol, arformoterol , bambut er ol

ariihgoitister ol | broxat erol, car but erol, cl enbut erol,

. EIRLEL 8 A TR, po B OB AR B Rl

mabut erol , nel uadrine, netaproterenol, orci prenal I ne,

plrbuterol rocaterol, reproterol, rimt
Examplesodfrhatamiregli Gfemr&fﬁfabfys!aphﬂeéi%ww@@é/v@% ﬁfe pelected from

amorg P55 g8 S Mot RGPS RS o

clenbateﬁ'él {endlt@roh Yelmaoteral - iexdpranaline, 3 Uty dxyethbitine, - |pdmneyla!ine
I)D et hyl am no] - hexyl oxy}- butyl )-benzyl -suléﬁhonarl%
levosa gta[ngol( mapLtpret; wgqluqiqi,rdggﬁ, melAps efﬁﬂoj,l rciprenaline, pirbuterol,

h I
poca NS AR el e oo,
sulphyhﬂe%lhtdrﬂ)uiahnad}aaﬂmydd taiBHjeroh einterohi GHBI1636, HOKU 81, KUL-

2-fl uoro-4-hydroxyphenyl)-2-[4-(1-benzi m dazol yl') -
1248 gn t hyl - 2- butyl ani no] et hanol -

. 3'%@’??){‘2@2 Q;Qﬂ)b bﬁk){-@uﬁ%}bxﬁmaﬁﬂﬁ B?ﬁélﬁ)ﬁ?@bﬁy]arﬁmbfhéiyloxy}

hyl~ 20" 2-but yl am ho] et h
butyi}- Benzyf%wldpimnﬁrrﬁd@xo 4H-1 4- benzoxazin-8-yl]-2-[3-(4

- b W%g\%-ﬁéq{byl lnE!QX Z-Wami Oc% F %ggrc}xy etﬁeﬁ %yﬂyd%t))w ? quétﬁr%lm 2-one
- 4 aydrakw-pym%,y(ﬁpwékHoﬂey)%wr@n@ﬁ]s@mh?r}@m%Mafrﬂnqbﬂﬁm—z 3H)-

- met hoxyphen hyl - propyl a et hano
_ benzothiazolone

i 1-@&@#&? gigmﬁ@%ﬁﬁ [él'th L ARREIERAL N Rt 2-[3-(4
butylamino]ethanol

- 1-[3-(4-methoxybenzyl-amino)-4- hydroxypheny!]-z -[4-(1 ben2|m|dazolyl) -2-methyl-
2-butylamino]ethanol

- 1-[2H-5-hydroxy-3-ox0-4H-1,4-benzoxazin-8-yl}-2-[3-(4-N,N-
dimethylaminophenyl}-2-methyl-2-propylamino]ethanol

- 1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-[3-(4-methoxyphenyl)-2-methyl-
2-propylamino]ethanol

- 1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl}-2-[3-(4-n-butyloxyphenyl)-2-
methyl-2-propylamino]ethanol .

- 1-[2H-5-hydroxy-3-0xo-4H-1,4-benzoxazin-8-yl}-2-{4-[3-(4-methoxyphenyl)}-1,2,4-
triazol-3-yl]-2-methyl-2-butylamino}ethanol

- B-hydroxy-8-(1-hydroxy-2-isopropylaminobutyl)-2H-1 ,4-benzoxazin-3—(4H)—one

- 1-(4-amino-3-chloro-5-trifluoromethylphenyl}-2-tert.-butylamino)ethanol

- B6-hydroxy-8-{1-hydroxy-2-[2-(4-methoxy-phenyl}-1.1-dimethyl-ethylamino]-ethyl}-

4H-benzo[1,4]Joxazin-3-one



10

15

20

25

30

- 82 hj ety

met hyl -2-pro pyla mino]etha no |

1-[ 2H 5- hydr oxy- 3- oxo- 4H 1, 4- benzoxazi n-8-yl]-2-{4-[ 3
- (4- met hoxyphenyl ) -1, 2, 4-

triazol -3-yl]-2-nethyl-2-butyl am i no}et hanol

5- hydr oxy- 8- (1- hydr oxy- 2-i sopropyl am nobutyl)-2H 1, 4-
benzoxazi n-3-(4Hy-one 30 -7

1- (4-am no-3-chl oro-5-trifluoronethyl phenyl)-2-tert.

6P H N XB-PRIIBRQDL[2-( ethyl 4-phenoxy-acetate)-1.1-dimethyl-eth !amlno -
V d?[oxglcx # Zq[r o(xy ¥ f 4- rr}{et hoxy- )phenyl ]Y c}/ :

etﬁﬁlﬂﬁﬁ b@mmnéﬂﬁwn—atm } 4H— benzo| 1 4] oxazi n- 3- one

6- E)ydﬁ)é&g;‘lqﬁ%dr? a{/—%ﬁ%&&&ﬁ%{r@]%e(t faﬁ: 1 dlrjnethyl ethylamlno]-

ethy H-b ] ahrﬂB@fﬁazn n- 3-one

dro dr ox 2- (4- phenoxy-ace
I{:}dﬂféﬁ =tengfin el Q{%ﬂl)_gthylam%o}‘i hydroxy—ethyl}-ﬁ-

h’gﬁ%" %@%@%%8@@%@%9@ 6- t?P?re?h;/I pheny! ) - et hyl ani

—hyﬂiroityl&t{jr-bydrogymyﬂ%(%hydroxy-pheny[) -1,1-dimethyl-ethylamino]-ethyl}-
rox& 4H benzo 1, 4] oxazi n- 3- one 6- hydr oxy-8-{1
Sy QXTQD 2! 'F\%/d

6- E%ﬁgéﬁ?g? 4 gﬂr&%ﬂg“@tl%brﬁyhﬁhéﬁ}[ﬁ@ 1-&hkdthy-ethylamino]-ethyl}-
4P$-bleyudo[dx4&eﬁaz{ri—3aqnboxy 2-[2-(4-isopropyl - phenyl) 1,1-

8 %Lﬁ{%&{yﬁ%%r&ﬁg nﬁ]ﬂ Hg éthyllamlno] 1- hydroxy—ethyl} -6-hydroxy-4H-

be?mb{?‘r[ﬂ,]%xéﬁneé BML} phenyl ) -1, 1- di net hyl - et hyI am no] -1-h
dr oxy- et hyl } - 6- hydr oxy- 4H- benzo[ 1, 4] oxazi n- 3-one -

8- '{&(‘[ Eﬂ'(odyﬁmﬂb bhéiﬁynle)hﬂ-elhyiﬁmﬁloﬂrﬂl-hxéirhw athiyRdi-hydroxy-

4[1%’%%[31 ﬁ%l}ggz"% hé{dr oxy- 4H benzo[ 1, 4] oxazi n- 3- one

4-44- ($f2~3y<ﬂr3x?é2ckf63hydr%x B M@B%Mﬂ@dm@H%eﬂnz@I[MMz&bﬁ -yb)-
benzo[ 1, 4] oxazl n- 8-

etayiﬁmlmh%meiwfﬁpny@/ ieagw)}blﬂmwaw) butyric acid -

8- f‘Z Ezzg% rdé)ff(h)?%% nyﬁ rPE%EM&-e%hy}arqin%Tti Wyldr(?})w r@‘i}‘ é'Rydroxy-

4H-Hehes[2 mdxﬁlmmmm 3-one -

1—%%[(—91’{45__0?(%'10)( (M qgfgorg)txilq 2{5?@?18 %ﬂu ropgenyI{ |2Lt(t)err? pbhu?ﬂ}én?mg)e hanol

2 Rrdhesy Sr-frdrtx %{?szzhs’«c?rokﬁ-ﬁﬁhéﬁwibﬂ%@rar%m%'}k%%hyﬁ*-t

ethylamino}-ethyl)-benzaldehyde

N-[2-hydroxy-5-(1-hydroxy-2-{2-[4-(2-hydroxy-2-phenyl-ethylamino)-phenyl]-

ethylamino}-ethyt)-phenyl]-formamide

8-hydroxy-5-(1-hydroxy-2-{2-[4-(6-methoxy-biphenyl-3-ylamino)-phenyl]-

ethylamino}-ethyl}-1H-quinolin-2-one

8-hydroxy-5-[1-hydroxy-2-(6-phenethylamino-hexylamino)-ethyl]-1H-quinolin-2-

one

5-[2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl}-ethylamino)-1-

hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one

[3-(4-{6-[2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-hexyloxy}-

butyl)}-5-methyl-phenyl}-urea
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ethyla mi no}-ethyl)-benza | dehyde -

N- [ 2- hydr oxy- 5- ( 1- hydr oxy- 2-{2-[ 4- ( 2- hydr oxy- 2- phenyl

-et hyl am no) - phenyl ] - ethyla m

i no}-ethyl)-phenyl]-formamide -

8- hydr oxy- 5- (1- hydr oxy- 2- { 2- [ 4- ( 6- net hoxy- bi phenyl - 3-
_yl am no) - phenyl ] - 25 et hyl agi no}-et hyl) -

H qui nol i n- 2- one -

- 4-?@-@@-%-%)6 QoI B3Rl HAK) BRG]ty BRYLARYINL-

1 H qui nol I'n-
hyslrpRyraethiydphdndgl2- am no- 2- met hyl - pr opoxy) - phenyl ani no]

- 3_@%?%%%%)(2-%@{}1@0)(%3 R}’ 5%%e%yﬁ%hlahﬁj—gﬁl%a%%bf‘-hexyb)éy}-

blﬁt? lbénkﬁsh%hbﬁéﬁﬁa@y 2- (4- hydr oxy- 3- hydr oxymet hyl - phen
am no] - hexyl oxy %
- 3+ {ﬁ;{KH[Zj hsdmfgr%él-by@r@w-]& y@&axgmethyl-phenyl}-ethylamino]-heptyloxy}-

pr8P§li bi‘?{?éi"%%o@?ﬁy % gr ohygrgiy%%/?ﬁyle p(lz)émnl sxylamn
- 4-@{edfe- b?c'bﬁg'ﬁ@WS@DhénﬂW@Wl&ﬂbm -hexylamino}-1-hydroxy-

roxynet h et hyl am no] - hexyl oxy} -

etbwwmydﬁ@hwaﬁw -phemelni de 5 -

; N%)d%ﬁ%ai]n?? *I%j{f 22[1\%@(‘39}1};/‘% i pyﬁr)otl% ﬁ’gt%fﬁﬁrh%{hxpﬁqﬁé‘ﬁ(yl)—
etylaig®- ;ﬁrép{{@frthwmetamlde

nesul phonyl - phenyl ) - but oxy] - hexyl am no} - 1- hyd roxy-
ethyl)-2-hyd roxynethyl-pheno I Nad a ma nta

optloﬁblﬁv M'thﬁﬁfn% éﬁt‘gieﬁra@e%ﬁ%téé’@ﬁa%ﬂéﬁfe’ﬁé/ HidQEdomd¥dhereof and

optlormllyylh dine ﬁ:n:r]n pi tbueyrbharpiaengdg)saikyeaca:ﬁpw!@pcld@ddlltlwl gaits,
ant i omer

solva& eqréydn rales %taqf (Sqra?tglﬁgﬁo%ﬁ% IT?V&J’\HPB?I’}? dl %Stcedrit%onrrs?arltss of the

beta nﬁ’fhf&t%fa% %@éf@?éthy s@leai Rieameh tRslald ﬂo@moﬂabt Rydrobromide,
sol vates or hydrates thereof. According to

hydroiadidet hyshosuiphatei, by@mhosahat@ahv@rometha@e%phonate hydronitrate,

ol FcEis B RSERAL, ekt e ARG

hydroBx8ia8s Hyelhed fcirtbte | ImplreBehaiate and hydro-p-toluenesulphonate.
hydr omet’hanesul phonate; hydronitrate, hydronaleate,

hydr oacet ate, hydrocitrate, hydrofunarate,
The alﬁ\{igﬁc?ﬁr?errbi%@tu%ed are preferably compounds selected from among the

tiotropium salts, preferably the bromide salt, oxitropium salts, preferably the bromide
salt, flutropium salts, preferably the bromide salt, ipratropium salts, preferably the
bromide salt, glycopyrronium salts, preferably the bromide sal, trospium salts,
preferably the chloride salt, tolterodine. In the above-mentioned salts the cations are
the pharmacologically active constituents. As anions the above-mentioned salts may'
preferably contain chloride, bromide, iodide, sulphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, citrate, fumarate, tartrate, oxalate,
succinate, benzoate or p-toluenesulphonate, while chloride, bromide, iodide,
sulphate, methanesulphon.ate or p-toluenesulphonate are preferred as counter-ions.
Of all the salts the chlorides, bromides, iodides and methanesulphonates are

particularly preferred.
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15

hydr ooxal ate, hydrosucci nate, hydrobenzoate and
hydr o- p- t ol uenesul phonate. 20 The anti cholinergics
used are preferably conpounds sel ected from anong the
tiotropiumsalts, preferably the brom de salt,
oxitropiumsalts, preferably the brom de salt,
“flutropiumsalts, preferablg the brom de salt,
i pratropiumsalts, preferably the brom de salt,
Equa% gFéf_@bféa AntickBIRRkdiSs aRs SéiRERRI Yorh %ch{d@med@!t%%ftf@rmula AC-1
trospiumsalts, preferably the chloride salt,
tolterodine. In the above-nentioned salts the cations
are 25 the pharnacologicallé active constituents. As

ani ons the abgyesnmentio ts may preferably
contain chl obcg Yde,
phosphat e, ethranesul phonat e trate, nal eate,

[ d% sul phat e,
acetate, citrate, fumarate, t%r oxal at e,
"~ succi nate, benzoate or Xp-tol uen nate, while
chloride, brom de, iodide, sylphate,
nmet hanesul phonate or p-tol uen phonatRCgfe
preferred as counter-ions. 30 O all the salts the
chl ori des, broni des, iodides and net hanesul phonat es
are particularly preferred. 9 Equally preferred
whereaint{ tHehdtes kyi argommithse bigteetiedatym changey praterably tag arfion

la AC-1_ N-, O\ AC-1 X- .S wh [ -
selectel BN AV ISP e DR on st JUTRL P gahosphate,
meth&f&dUiiitale Aitrael avkisAtec abattd rcpvata Rmtarble) eArtdes, oxalate, -
chl oride, brom de, iodide, sulphate, phosphate,

succinateh benzedte hod-toluenesuphonatel rrefasably et anien with a single

citrate, fumarate, tart,rate, I ' .
negafys oiibe palCHEHS nebatl sharled sBPige R AENS tuoride.
chloride! Bromnige NakthaneedpHovate Bad getolushebulptibastey particularly

preferably an ani on selected fromanong fluoride, iq

prefeabhobiateide peplignadly indhe iresel tﬁﬁdﬁ@@r@a@%denantiomers or hydrates
terefl CHAERSHAL PURIEHGe RIS SESA g which conti

the eefditimeesT foroulbAT-Atese thereof. O particul ar
i nportance are those nedi canent conbi nati ons which

contain the enantioners of fornula AC 1-ene 210
~ Y

0 4 0
0

X Ho—( |

— S
S

AC-1-ene

wherein X - may have the meanings given above. Other preferred anticholinergics

are selected from the salts of formula AC-2



ON_Xoj~=0/1 ZS 15 AC 1-ene wherein X - may
have the neani ngs gi ven above. Other preferred
anticholinergics are selected fromthe salts of
formula AGG2 10 I\ OH/ INx AC-2 wherein R denotes
either methyl or ethyl and wherein X - may have the
meani ngs given above. In atDalternative enbodi nent
the conpound of fornmula AC-2 may also 5 be present
in the formof the free base AC 2-base. I\ [/ OH

AC- 2-base O her spe ed conpounds are: 10 - .
tropenol 2, 2-di pheBIIM peopi ongt e et hobr om de,

scopi ne 2, 2-di phenyl priopi onatje rret hobrom de, scopi ne
2-fluoro-2, 2-di phenyfacet atre om de, tropenol
2-fluoro-2,2-dip acet at F’met ho rom de; tropenol
3,3 ,4,4" -tetrafl upr obenzi’l ate net hobromde, is -
scopine 3,3 ,4,4" -tetrafl uorobenzi | g4g-2ret hobr omi de,
tropenol 4,4'-difluorobenzil ate nethobrom de,

scopi ne 4,4' -difluorobenzil ate met hobrom de,

t r openol 3 3' -difl uorobenzil ate methgbrom de,
wherein R denotes either methy! or ethyl and wherein X - may have the meanings

given above. In an alternative embodiment the compound of formula AC-2 may also

5

10

15

20

25

be present in the form of the free base AC-2-base.

" OH ' , '
® )ik
AC-2-base
Other specified compounds are:

- tropenol 2,2-diphenylpropionate methobromide,
- scopine 2,2-diphenylpropionate methobromide,

- scopine 2-fluoro-2,2-diphenylacetate methobromide,

- tropenol 2-fluoro-2,2-diphenylacetate methobromide; |
- tropenol 3,3',4,4"-tetrafluorobenzilate methobromide,
- scopine 3,3',4,4'-tetrafluorobenzilate methobromide,

- tropenol 4,4-difluorobenzilate methobromide,

- scopine 4,4'-difluorobenzilate methobromide,

- tropenol 3,3-difluorobenzilate methobromide,

- | scopine 3,3'- difluorobenzilate methobromide;

- tropencl 9-hydroxy-fluorene-9-carboxylate methobromide;
- tropenol 9-fluoro-fluorene-2-carboxylate methobromide;

= scopine 9-hydroxy-fluorene-9- carboxylate methobromide;
- scopine 9-fluoro-fluorene-9- carboxylate methobromide;

- tropenol 9-methyl-fluorene-9- carboxylate methobromide;

- scopine 9-methyl-ﬂuorene—9— carboxylate methobromide;
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scopine 3,3 - difluorobenzilate nethobrom de; 20 -
tropenol 9-hydroxy-fl uorene-9-carboxyl ate

nmet hobr om de; tropenol

9-fl uoro-fluorene-9-carboxyl at e net hobrom de;
scopi ne 9- hydroxy-fl uorene-9- carboxyl ate

met hobr omi de;  scopi ne 9-fl1libro-fl uorene-9-
'carboxylate nmet hobr om de; tropeno

e met hobrom de; 25 -
) E%péf n;bﬂLe ﬁg?ﬁﬁgég{négﬁ@#ocar%ox | ate
- n@ycﬁebmmtwmeﬁ 2- @phe@wpwmat@mi olyemiieat e
- ”Eg&]@?:ro%gltl%%me §- ttﬁél‘i’é’-'gni?arboxylate methobromide;

pro nat obrom d
- cpwd @@rp@mwowr@p%@etbthrm SaprbaerateoneliosRyids: e

- g d‘l@@rro@mtn@%me Qéfﬁétﬂwmhéﬁ@wmmxyl%te methobromide;
rom de:

e N A e ST R s
- meydioproppitideine edhyd drHrifileoropemalate methobromide.
9
- ChRPEAIO IR KA RS AR e FRAAIRETIET
- netdibe amw@oxy-xar@tpenem carboxyiate methobromide;
- 9fr8%@ﬁa>w¢f§ﬁ§h hafifctecalcmiRie MRHIBRO I e

scopl.ne oxy -xant ene- 9-car boxyl at e
- nBeIne SrngE y[ Xﬁ@t engr%fg,@r mekylate -methobromide;

L - 9trapéﬂimIg-émsrpk@ﬁtﬁeﬂe@cmwmeammm@:w@n de;

- Sﬁ;gs c&gﬁﬂﬁé%@ﬁg%ﬂene Qggé 8% :l;itaetrrelethobromlde

- Osaiiyd wadrcbbq:memybmMheybe&—eamxwamrmmmbérromldmenoI
9-di f | uor onet hyl - xant hene- 9- car boxyl at e nmet hobr om de;

scopi ne 9- hydr oxynet hyi - xanth ne- 9- car boxyl at e
The abevadRertiangs, cOMPOYRES ARy, als ik sl Wlihiadhgsgope of the

prese?ﬁ ﬁﬁehﬁoh‘%leaﬁrsﬁ%l& Itr{gtrﬂétrt‘\obgtﬁn@g’t r%tﬂcﬂﬁ salts may be used

esent invention I nste e nethobrom
wherenhé( melhavi thalnisanings jivendegeinbeireifor X. may have the
nmeani ngs gi ven herei nbefore for K 20 As
corticosteroids it is preferable to use conmpounds

As cogfé t-‘érsﬁi .f@ raf&asle tBQEJeOéB?ﬁB&%H%ea IB/EA TR BRI

sonl ut1 xocort, ciclesonide, deflazacort,
beclomethasone, betamethasone budesonlde butlxocort, ciclesonide, deflazacort,
dexamethasone, etiprednol, flunisolide, fluticasone, loteprednol, mometasone,
prednisolone, prednisone, rofleponide, triamcinolone, RPR-106541, NS-126, ST-26
and
- (S)fluoromethyl 6,9-difluoro-17-[(2-furanylcarbonyl)oxy]-11-hydroxy-16-methyl-3-
oxo-androsta-1,4-diene-17-carbothionate , :
- (S){2-oxo-tetrahydro-furan-3S-yl)6,9-difluoro-11-hydroxy-16-methyl-3-oxo-17-
propionyloxy-androsta-1,4-diene-17-carbothionate,
- cyanomethyl 6a,9a-~difluoro-11p-hydroxy-16a-methyl-3-ox0-17a-(2.2.3.3-
tetramethylcyclopropylcarbonylloxy-androsta-1,4-diene-17(3-carboxylate
optionally in the form of the racemates, enantiomers or diastereomers thereof and
optionally in the form of the salts and derivatives thereof, the solvates and/or

hydrates thereof. Any reference to steroids includes a reference to any salts or
derivatives, hydrates or solvates thereof which may exist. Examples of possible salts
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dexamet hasone, etiprednol, flunisolide, fluticasone,

| ot eprednol , nonetasone, prednisolone, prednisone,
rof | eponi de, trianti nol one, RPR-106541, NS-126, ST-26
and 25 - (S)-fl uoronethyl

6, 9- dlfluoro 17-[(2- furanylcarbonyl)oxy] 11- hydr oxy-1
6- net hyl - 3- oxo-and rost a- 114- di ene- 17- car bot hi onat e

and de%%aﬁ@e@é‘ﬁh%%iér% Kt fldér alkafl Pnth) @alt% QUEI‘] %&Qﬁ‘@r é)@arﬁﬁz(lé sod_ium

roxy-16- met
or DOBiS&lLt[n sgligy sy mslqlpe@zwt%:apﬁ Jﬂﬁte% I$0rtscq¥lrsﬁte acefates

dlchiméeétﬁﬁishrﬁoplonates dihydrogen phosphates, ﬁ)almltates plvaiates or
a, 9a-di f | uor o- 11( 3- hydr oxy- 16a- met hy oxo-17a- (2. 2

furoa?eg; 3- 30
t et ranet hyl cycl opr opyl car bonyl ) oxy- andr ost a- 1, 4- di ene

PDE4- %“t?lfo?é‘m%yrlng&%e Q84 Qﬂaab SHtaBlryécl('gl: méé °§e|é§tsd flgm among

et e TR Sher s 31 Bi%aE ereo
enprodptin ahabphyliin) rofiemilastnadflo (dilensiaist)stofindlade rpunadfewntin, lirimilast,

arofyNins Ak, Bt Ertor A0 SN e CFEBED e Ok 4596 (Sch- 351591)
Awoagil-g@ ﬁ%W gg?ﬁ@)t Eﬁé@ﬂ%’ @g@ﬁ Ggggrlbgﬁg 'a\é g}iﬁiaz‘sf‘@f eﬁﬁ4o T-

2585ﬁ‘é+1i1\29ﬂAy@s1018,t ﬁE)CSB@ﬁ oCBEE- B&@Q He-2288& aY M-DB9N, Z—1 5370 and
such as for . .e odi um. or potassi um

1S, |
) Nig 5@]0”9[9 6W&¥$F£W'6§@§ngf‘&h P¥s8hi cot i nat es,
‘ @&%&éﬁﬁﬁeth&ygghgéﬁmy@t ates, propionates, dihydrogen

phosphates, palmtates, pi vaI ates or furoat es. 5

- )PEIEMER’hm&ﬁ’T)&ethMXNChZﬁa? 4pel QpshexahydrgyBanethapys2-

RS A TR o BTt
- i .
Rg?l )Zg(gr&nﬁbmobéﬁﬁflwggsﬁl gclol Eehfvlld)g&»g m%grd%gwhénﬂ] -2- pyrrolldone

- 3-(eyshwentyin-4maethoxyphenyh-144M1N Etswmﬁmethyi-

SRR Lo MR oo 01, cbo s0az. D 2o6ss

- clé[M@&ﬁel, (Zcﬂcﬁ@ﬁ@nt&lui(y#—methoxyphenyl)cyclohexane 1-carboxylic acid]
3, 5-di chl oro- 1- ox0- pyri di n-4 Ig( é{lfluoro t hoxy
- 2 C@r oFYRINSPI b5y ERBT b e elopsomyimatioxy-4-difiuoromethoxy:

oYl & o hory-1.2,5,4. 4o,
- ms{étdwhb@h(&{:ﬂk[; praplyiraptitoxyr4-difine@nydthekyphenyl)cyclohexan-1-ol]
- (Rl}f(gi. ﬁ4 ?g clyg%?)zeerltrtnylogy-zl-methoxyphenyl)pyrroIidin—2—ylidene]acetate
- (S)(-)-ethyl[4-(3-cyclopentyloxy-4-methoxyphenyl}pyrrolidin-2-ylidenelacetate
- 9-cyclopentyl-5.6-dihydro-7-ethyl-3-(2-thienyl)-9H-pyrazolo}3,4-c]-1,2,4-
triazolo[4,3-a]pyridine
- 9-cyclopentyl-5.6-dihydro-7-ethyl-3-(fert-butyl)-9H-pyrazolo[3,4-c]-1,2,4-
triazolo[4,3-a]pyridine
optionally in the form of the racemates, enantiomers, diastereomers thereof and
optionally in the form of the pharmacologically acceptable acid addition salts,
solvates or hydrates thereof. According to the invention the preferred acid addition
salts of the betamimetics are selected from among hydrochEorid'e, hydrobromide,

hydroiodide, hydrosulphate, hydrophosphate, hydromethanesulphonate, hydronitrate,
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_ |son|c§,>p§| lgsé') R&tg%%g%@ﬂ% éllpl Fq%tfw

15 -

(R -(+)-1-(4-bronobenzyl)-4-[(3-cycl opentyl oxy) - 4- met
hoxyphenyl ] - 2- pyrrol i done

3-(cycl opent yl oxy- 4- met hoxyphenyl ) -1

-(4-N -[N-2-cyano- S-net hyl isothiou

rei do] benzyl)-2-pyrrolid o1¥% -

ci s[ 4-cyano- 4- (3-cycl opent yl oxy- 4- net hoxyphenyl ) cycl o

hydronexeme; h d}%éb@%ﬂélwml%te hydrofumarate, hydrotartrate,
2- carbonethoxy cyano-4-(3-cyclo pyl met hoxy- 4-di f |

hyd rwaabtmmf@suz:glrm@ﬁwdf@g@@ﬁ&aﬂd Eyfér@ep Joluenesulphonate.
ci s[ 4-cyano- 4- (3-cycl opropyl met hoxy- 4-di f| uor omret hoxy
phenyl ) cycl ohexan-1-ol] -

The L(TRM4-arfpgehisid Whichdnay daleamdtarquyfeﬁamtbnwhda)sle)qwed from

oSG Bk R e, G047 2 B O e

| 9150?&%61%%t72nt UF-8078. YU K-8707, 1733021

cyclo ydr o- ?2 t hi enyl ) - 9H py

- -((ﬂ%pﬂﬁe{%(&?mijﬂmrﬁ 24-qu|a5llmyi)eﬂzenyb1ph\elylar}3p(ﬁ(2d|hgér0xy-2-
(tert-butyl)-9Hp

h
pr9pﬁip§19@§§%ﬁaeﬁhy'§yqo (PPRSAGE 35K ot d 1 no
- 1PHE (R“3pB(2 - &leﬁmfr@tht@r@ts Qhﬂpyrﬁﬁﬁ—rsam-@&) sfmﬁ?nawma(z -(1-

ereoners thereof optional 'y
hydWmhme’fhﬁetm@im@hwpr@@&k)tﬂsucameéhsdmdloamanaaac@m acid

S e A N S A U
opt:onﬂa?lg"?ﬁ%ﬂ?forﬁl f%% rggél’?\% (?esd eﬁéﬁm&ﬁg&nﬁ %YQ%BHH@ t&Eof and
optrorrquunm; ﬂm@pmféhemmﬁ@elmwgﬁm Bgmagt@ agig @dditionrsalts,
solva%:% é) W%/@F&@@Lﬂ?&b@f dm&ﬁ §% ﬂﬁ@rnv@bfﬁﬁrﬁ’ﬁé pbl%ﬁ‘@rred acid addition
salts e m{rﬁ@?@@ ar?/gy:{ﬁ soles r%tme@ dro&wlonge hydrobromide,
hydrohwitlep-rﬂdfdﬁw{ﬂfﬁéyhmphba)hﬁb ehydrbdhetiniragoipeinataptiydionitrate,
o, SHT R Lo, SO B AP T, -

hydropZila®s dglirosscibite, iERbasaTe anthysovp-toMeResadpBonate. By

| salts Hﬁ M{w{w%cﬁ@%?g%p@ﬁ\emloaed lIIITF])g—aImr‘]ca??msE mayf)ogﬁonally be

capa are Kot example: alkall metal salts such as for example
P q 9

50 d[uﬁf&%t fhiemydaitshi ﬂ@dﬁﬁé@é’l’tﬁ éﬁﬁﬂe‘nﬁoéﬁbdphosphates
atzes ]pg%nl aqes pivalates

or furbytésoxy- 1- met hyl et hyl) phenyl ) propyl )t hi o) net hyl)cycl o
propane-acetic acid .

EGFR-inhibitors which may be used are preferably compounds selected from among

cetuximab, trastuzumab, ABX-EGF, Mab ICR-62 and |

- 4-[(3-chloro-4-fluorophenyl)amino}-6-{[4-(morpholin-4-yi)-1-oxo-2-buten-1-yi}-
amino}-7-cyclopropylmethoxy-quinazoline

- 4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-diethylamino)-1-oxo-2-buten-1-yi]-
amino}-7-cyclopropylmethoxy-quinazoline

- 4-[(3-chloro-4-fluorophenylyamino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-buten-1-
yllamino}-7-cyclopropylmethoxy-quinazoline

- 4(R)-(1 -phenyl-ethyi)amino]—6-{[4-(morpholin-4—yl)-1 -0x0-2-buten-1-yllamino}-7-

cyclopentyloxy-quinazoline
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[2-[[2-(4-tert-butyl-2-thiazolyi)-5-benzofuranyl] oxym
et hyl ] phenyl Jacetic acid optionally in the form of

t he.racemates, enantioners, diastereoners thereof and
optionally in the formof the pharmacol ogically
acceptable acid addition sdlds, solvates or hydrates
thereof. According to the invention the preferred

4-R8IcHIcRedi-fii - [flfﬁarﬁ(ﬁbhﬁn@]ﬁfi-ﬂhe((R}%Baﬁethi?ld?-@&oa‘herphohn 4-yl)-1-

sel ected from anong hydrochl ori de, hydrobrom de,
oxpyatbaiesd] wHamingr GSYEBRERPYIMEaXsEHEEAMIR

S el T RSB RIR-

oxbyzibateﬁt’t-W,ém:no}hvﬁswwﬁiaaydrofhmﬁ}gl)@w]{mrmzohne
édrobenzoate and hydr o-p- tolr{zls esul honatgwg holi
4-Kachiprend-tgrownitanydsmipelctr ik REVTEEEg-oxo-morpholin-

Y TR0 SR T Mo ??%E'E’%f@"@?k@?? FHRe
4-gBichions-4 uorextarlydansioal- 6H2-0S Jioratsi-@roxaatmospholin-4-yl)-

al kali ne eart h netal salts, sul phobenzoates,

etmydgHRetfoxy-quRRqliBei nat es, acetates, propi onates,

4- ?%Qﬁwr —gl@f&écgﬁgﬁ@@?aﬁﬁrnoP%L@l-T[ﬁl(QﬁneﬂﬂbX@Jeﬂiﬁ)ﬁN -fAéthyl-amino}-1-

roate nhi bi tors whi ch may be "used aré
oxprebeteabl -yl}amnnﬁuhﬁgclspr@ytreatmv(mumﬁm@ne cet uxi mab,

+1iS Erle S Bronhe 5%%15%5{[‘?3}!%8@%*1{!@21"@%; gr3-Rutpn-1-

y[]al’ﬁllﬁd}l'f C?ﬂgp@nt?l&x?fhdnazdhhe am no}-7-cyclo

nazo

4-[231 (pranrﬂreigﬂ)’dmm&aﬁéﬁw ')l"zil*ﬁ tmathqpyethyd ) rarainei-Ayaxo-2-

o A Edindk s i Alatscaniaztne
4-§&R] (ﬁpﬁbhﬂr@hﬂl)éﬂnwlxmt{er[wozamemdxyﬁetw%h( -&thiyi-elmined]ityoxo-2-

am no) - 1- oxo- 2-buten-1- yl ]| am no% 7-cycl opropyl
bumg-fho&}@n'qUphgﬁp{qpéopylmethoxy-qUIna oline

ARty A b SR ono
2-buternal yl}ammoe)-TJ:éyclopropylmethoxy—qumazolme
4- [56[3 éqgﬁgnﬁgﬁgbﬁlé#ﬂumoa E‘yﬁ?e@y tgtrgilnydo Jprrai![d,-yiS Q\F}ne?hﬂ‘e amino]-1-
oxe@bl,?rfe}?luf SNathind - ey EBbropyRetXyQRInARRAIREXY - qui nazol
4- [qs{chmmm-fumophenymmm}@ﬁﬁm(urmmemwwn@l nz)m@ ~Zrbuten-1-
VU%WO&%&F@%%@Y‘? Mrﬁ\gl}g-yl}a[xygﬂgl(\ag?l %hydr of uran- 3-yl )
4-[3¥htoisi4mgRopRENyl)amino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-buten-1-
yllamino}-7-({S)-tetrahydrofuran-3-yloxy)-quinazoline '
4-[(3-chloro-4-fluorophenyl)amino]-6-({4-[N-(2-methoxy-ethyl)-N-methyl-amino]-1-
oxo-2-buten-1-yl}amino)-7-cyclopentyloxy-quinazoline
4-[(3-chloro-4-fluorophenylyamino}-6-{{4-(N-cyclopropyl-N-methyl-amino}-1-oxo-2-
buten-1-yllamino}-7-cyclopentyloxy-quinazoline
4-[(3-chloro-4-fluorophenyl)amino}-6-{{4-(N,N-dimethylamino)-1-oxo-2-buten-1-
yllamino}-7-[(R)-(tetrahydrofuran-2-yf)methoxyl-quinazoline
4-[(3-chloro-4-fluorophenyl)amino]-6-{{4-(N,N-dimethylamino)-1-oxo-2-buten-1-
yllamino}-7-[(S)-(tetrahydrofuran-2-yl)methoxyl-quinazoline
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4-{f3rchioyd- ﬂ'ﬂwmphgmy&&mno] 64({4-19,N-bis-(2-methoxy-ethyl)- ammo] -1-0x0-~
lﬁgnzl—ytf)l?ammojj '{Vi('}e"i‘ hy8 YothiSys! k/ﬂme?lﬁ)&ﬁ%hﬂ?ﬁ%l gyi nazol

qpren sl - - -2~
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4-[(3-chloro-4-fluoro- phenyl)am:no - —(trans -4-amino-cyclohexan-1-yloxy)-7-
methoxy-quinazoline -
4-[(3—chIoro—4—f|uoro—phenyl)amino]—6-(fcrans—4—methanesuiphony!amino-
cyclohexan-1-yloxy)-7-methoxy-quinazoline

4—[(3-ch!oro-4—ﬂuoro—phenyl)amino]—6-(tetrahydropyran—S-onxy)—7—methoXy—

quinazoline
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4- et hynyl - phenyl ) am no] - 6-{[ 4- (5. 5- di et hyl - 2- oxo
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4] - | _6-{trans- holin-4-yl)sulphonylamino
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4-[(3-chio ro-4-ﬂuoro-phenyl)am|no]-6-(tetrahydropyran-4-yloxy)~7-(2«
methanesulphonylamino-ethoxy)-quinazoline
4-](3-chloro-4-fluoro-phenyl)amino]-6-{1-[(piperidin-1-yl)carbonyl]-piperidin-4-
yloxy}-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino}-6-(1-aminocarbonylmethyl-piperidin-4-yloxy)-
7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(tetrahydropyran-4-yl)carbonyl]-N-

methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-quinazoline
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4-[ (3-chl oro-4-fl uoro-phenyl %)arri noj - 6- (tetrahydropyra
- 3-yl oxy) - 7- met hoxy- qui na%bline 16
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3-chl oro-4-f| uoro-phenyl)am no]-6-((S)-tetrahydro
2ffalg§wxs'9§h UiNdZPePBxy- qui nazol i ne -

O ORI oYy

(anpﬂﬁ)xymthxvm)mmamm;nephenyl )am no] - 6-{trans-4-[(di me
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4- [{3 r@%yﬂumn(mnq@é}aﬂ\lgﬁi -Adcis- 4 -{N-[{piperidin- 1~y|)carbonyl] N -methyl-

amino}-cyclohexan-1-yloxy)-7-methoxy-quinazoline

| 4—[(3~chloro-4-ﬂuoro-pheny!)amino]-6—(ciS-4-{N-{(4-methyl¥piperazin-1-

yI)carbonyI]—N—methyI»amino}—_cyclohexan—1 -yloxy)-7-methoxy-quinazoline .

- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{cis-4-[(morpholin-4-yl)carbonylamino]-

cyclohexan-1-yloxy}-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[2-(2-oxopyrrolidin-1-ylethyl]-piperidin-4-
yloxy}—?-methoxy—quinézolirne |
4-[(3-chloro-4-flucro-phenyl)amino]-6-{1-[(morpholin-4-yl)carbonyl}-piperidin-4-
yloxy}-7-(2-methoxy-ethoxy)-quinazoline '
4-[(3-ethynyl-phenyl)amino]-6-(1-acetyl-piperidin-4-yloxy)-7-methoxy-quinazoline
4-[(3-ethynyl-phenyl}amino]-6-(1-methyl-piperidin-4-yloxy)-7-methoxy-quinazoline
4-{(3-ethynyl-phenyl}amino]-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-methoxy-

quinazoline
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et hoxy) - qui nazol i ne -
4-[ (3-chl oro-4-fl uoro- phenyl)an1no] 6- (t et rahydropyra
n-4-yl oxy)-7-(2- 25

et hanesul phonyl ani no- et hoxy) - qui nazol i ne -

4-[(3-chl oro-4-fluoro-phenyl)amno]-6-{1
-[ (pi peridin-1 -yl)carbonyl]8&pi peridin-4-
yl oxy} - 7- met hoxy- qui nazol i ne -

44&d &@3ﬁalhﬂru@r&phéwa?nmbpexl1)mmmpbrpénﬁﬂq =] Pa(ilﬁfésthoxy-

pi perid ) hoxy- qui nazol 1 ne
ethoxy) -quinazoline

B RS AR RRE B OB Ry tbSa ABEAGA Koy -

7nﬁéth;¢ky.qmﬁagbhr¢e/cl ohexan- 1-yl oxy) - 7- rret hoxy qui nazol i
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! 4y
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m@ﬂ&&[q@@%i@}]ﬁcycl ohexan- 1-yl oxy) - 7- met hoxy- qui nazol i

or o- 4-f 1 uor o- phenyl
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4- ﬁﬁ:’Lé}tﬁK@t{] 6[5?1’ Cycﬁ{gr@ )fﬁﬁ@r”d’ th)AIRPL 7 Frdthb ANGufaSb RS

4- I(Syétbmyyl mgn@rt)hmgo]eﬁi[heﬁ-meth@xy acetyl) piperidin-4-yloxy]-7-methoxy-
?i chl or o- 4-f | uor o- phenyl ) am no] - 6- ( 1- net hanesul ph
QLBH P®peri di n- 4-yl oxy) - 7- et hoxy- qui nazol i ne

4 ‘ﬂ(sLétﬁyﬁWm{éhyﬂathﬁ}f@{ﬂ[(ﬁwr?%am ﬂqll)cﬁrt{olaylﬁii;ﬁaﬂﬁﬁuulﬁaxy} 7-

onyi - piperidin-4 et hoxy- et hoxy)-q u
miwxy- Qulrmaazohne

4~ﬁ tcgyﬁcyr rgBTogp eg)_/ %%@f @7@12@]}3 récg d?‘nétfliylgr%o%oqﬂx&/ a
leo%wtﬁ@Wl‘]ﬁpﬁ)éeﬁ@ih rY/beQ}lVI}ﬂéﬂidx uinazoline
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ami,no)carbony!]-piperidin-4—yloxy}—7—methoxy—quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-ethyl-piperidin-4-yloxy)-7-methoxy-
quinazoline J
4—[(3—¢h[oro-4-ﬂuoro-phenyl)amino]—G—{1' -[(2-methoxyethyl}carbonyl]-piperidin-4-
yloxy}-7-methoxy-quinazoline

4-[(3-chloro-4-fluoro-phenyl)amino}-6-{1-[{ 3-methoxypropyl-amino)-carbonyl]-
piperidin-4-yloxy}-7-methoxy-quinazoline
4-[(3-chl0ro—4—ﬂuoro—phenyl)arhino]—6~[cis—4-(N-methanesu!phonyi-N—methyI-
amino)-cyclohexan-1-yloxy]-7-methoxy-quinazoline 7
4-[(3-chloro-4-fluoro-phenyl)amino}-6-[cis-4-{N-acetyl-N-methyl-amino)-

cyclohexan-1-yloxy]-7-methoxy-quinazoline
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- 4-ftg - -ﬂﬂ&oﬁz}iéﬂ@@ﬂn E@B[ Oxy ettﬂﬁ@oi@h@fbh@lirpﬂfy!)

I nazol I ne
etlﬁe*y(]-g’—ﬁﬁ (iebaﬂydrb&ﬂao-fp‘}wnwtl')(am]-nuﬂnaaol(rle| sopr opy! oxy

- 4- ﬁg q?l?an% ﬁu@%r;l)hdénqﬂ)dén“noi(g)(1 thanesu!phonﬁ )bl[:()]erldln 4—yloxy) -7-

méthbky-ofs h'laﬁbﬁné’f f1 uor o- phenyl ) am no] - 6- (ci s- 4- net hyl am
I no- cyclo exan- 1-yl oxy) - 7- met hoxy- qui nazol i ne

- 4- KS{cﬂ'm)rom-ﬁnworflshen_}tb}amipﬁ};ﬁ;(n)annmp:pendln -4-yloxy)-7-methoxy-

@?A 3 CIS 4-[N-(2- net hoxy-acetyl) - N-net hyl -
q -cycl ohexan- 1-yl oxy}- 7- met hoxy- qui nazol i ne

optlori’ail&(lﬁ 1168 fdfﬁVéftﬁB&QMémll’@sn @mﬁt:bﬂer@ digtitérebmers thereof and
y) - 7- met hoxy- qui nazoline io
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so!vafg_@ r@%)g?%r\%ﬁyllueor%éeny %B‘?Bi!?\ﬁﬁ% t%@ﬁ\’%f\ﬁ@ﬁ 'tl‘i%g\'eferrid alcd addition

salts gﬂhﬁgdetﬁhx:nméﬂldil ?r;e%eléobeﬁ}fr&rra amrmgahydrqumoadej mydrobromlde
hydro,ﬁg{i MRSHIR siHehate. E}%Ir%p oggxal)e?Wygrgl'ne?hénleéquﬁdc’na%e,ﬁhfdronitrate,
hydromaleate, hydroacetate, hydrocitrate, hydrofumarate, hydrotartrate,

hydrooxalate, hydrosuccinate, hydrobenzoate and hydro-p-toluenesulphonate.

The dopamine agonists used are preferably compounds selected from among
bromocriptin, cabergoline, alpha-dihydroergocryptine, lisuride,'pergolide, pramipexol,
roxindol, ropinirol, talipexol, tergurid and viozan, optionally in the form of the
racemates, enantiomers, diastereomers thereof and optionally in the form of the
pharmacologically acceptable acid addition salts, solvates or hydrates thereof.
Acéording to the invention the preferred acid addition salts of the betamimetics are
selected from among hydrochloride, hydrobromide, hydroiodide, hydrosulphate,
hydrophosphate, hydromethanesulphonate, hydronitrate, hydromaleate,
hydroacetate, hydrocitrate, hydrofumarate, hydrotartrate, hydrooxalate,

hydrosuccinate, hydrobenzoate and hydro-p-toluenesulphonate.
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hyd roduméraa{e thirobaméﬂeu bydropixalaye,) rydrosijccihate r layusede sty Bnd
Iohe an-1-yl oxy)- 7-nethoxy-q u i nazoli ne

hydrowﬁlgem#{@ ?1 uor o- phenyl Yami no]-6-[tra

ns-4- ( N- met ha nesu | p honyl - N-net hyl -

am no) - cycl ohexan- 1-yl oxy] - 7- net hoxy- qui nazoline 5 -
Moredvdr(ishalablermadromalecdes memy bg ased ab-disqlosethin BP di 013 A78.

yl am no- cycl ohexan-1- yl oxy)-7-nmethoxy-q u i n azo |

i ne

In addqtdnﬁ 3{hé f&bmpbuﬁdf frov@rtAe @f@ﬁwbﬁ e dtivalivésd bpagot alkididsn

i n-4-yl )carbonyl]-

tnptamet mRannhkb}torg; mmﬁangwegteya@cy)mmbﬁ@w eptiogallyrialee form of

the reiEnpef liiop g cfdAsutiRbiel BFert optiRaghy mhg g of the

pharmékologically acceptable acid addition salts, solvates and/or hydrates thereof.
et hoxy]-7-[(S)- (tetrahydrofuran-2-yl)nethoxy]-qui nazo

line
Examples of ergot alkaloid derivatives are: dlhydroergotamme ergotamine.

The needle may be made of any material known to the skilled man. In
particular, it may be made of the following materials:

impact-resistant plastics, for exampie POM (polyoxymethylene or
polyformaldehyde), ABS (acrylonitrile-butadiene-styrene copolymer), PEEK
(polyetheretherketone), pharmaceutically acceptable stainless steel, e.qg. with '
the composition X5CrNi18-10, material number 1.4301. Alternatives are other
A2 Cr-Ni steels of the V2A series, e.g. material number 1.4567 or 1.4541, as
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4-[ (3-chl oro-4-fl uor o- phenyl ) am no] - 6- ( 1- net hanesul ph
onyl - pi peri di n-4-yl oxy)-7- nethoxy-qui nazoline -

4-[ (3-chl oro-4-fl uoro-phenyl)am no]-6-(1-cyano- pi peri
di n- 4-yl oxy) - 7- met hoxy- qui nazoline 1s optionally in

the formof the racemates, sgnanti oners, diastereoners
t her eof and opti onally in the formof the

e

1. 44014nvem0nm1t4v.ﬁ353r eferred acid addition salts of the
bet ani netics are sel ected from anong hydrochl ori de,

hydr obr om de, hydroi odi de, hydrosul phat e,
0 dronitrate,
The n3¢HEORAT TR Ehdt RETE SORRRY hASRE T
hydr of umar at e, hydrotartrate hydrooxalate
hydr osucci_nat e, dro

benzoac} e an@) . ing.to th
The sh9me@e§ n%mk@ﬁ@@@eﬁﬁlﬁn%& peedlgs I g janqireacesding;tg the
inven{ihf il %o{?tf REEARRY W\&Bﬂpﬁé’&ﬂ% l%%&( ?@taego fchfsa arEpRalar
rénmocri ptin, cabergoline, i hydr oer gocrypti ne,
point,ldssshaverein tperajkaicheld drawing. pexol 25 roxi ndol ,
ropinirol, talipexol, tergurid and Vi ozan, optionally
in the formof the racenmates, enantioners,
@%%Hgsmﬁf QRS ANENG idhalBr BBeortiRigoahe
The Sﬂh r nac%ltgg?{gglglfe élgﬂ%e tabl e a{m d ;ddl trl or%l
invented, tan asolld/aeediecar hotiomanesdle heay bk a sasaliedireligft o

arourt AL HERS KaRb 0T RBEHELTER QBRSO te?
relatsrt@/fér pehlcar tatulay dahigroreS egtehiber 2002le,

hydr osul phat e, 30 hydrophosphat e,
hydr omet hanesul phonate, hydronitrate, hydr onmal eat e,

The sﬁéﬁe&%ﬁ&g’& of thﬁq{g%%'lé Bf‘EgediEWﬁ gi: UARARF %ccordlng to the

rooxa oSuCCl nat
inventiysiraba lhbﬂawfheml&b midy bem S®4cabetefan:letmbpame asZ@ known

H1- Anti hi st am nes used re ef er abl
in primﬁémﬁﬁma@&t@ad@%mﬂgﬁﬁgg relglingdq e gical Gannulds,
datmgf h{ééﬂ)@?‘nbeﬁzﬁ tine, fexofenadine, | evocabastl ne,
orata i fe '

astine, ketotifen, enedastine,
di neti ndene, clenmastine, bam pine, 5

xchl or pheni ram ne, doxyl am ne, ’ |
The f‘é‘ﬁ?"\’i%ﬁﬁgﬁ mal:ﬂ]@eed §Snenhydri nat e, d?/phenhydr ani ne,
The n%elae&ﬁﬁfét@ﬁs waashbrel. 0o 60 ArhaiithearnOfraldm®y; ievd, ne,

I ona inthe foimof the racemates, enanti oners,
medudnasts@odcpmmtsThe point lengths are for example: short point = 0.5 —

3 mm; medium point = 4 — 7 mm; long point = 8 — 11 mm; ultraiong point = 12

- 15 mm.

The inhaler according to the invention contains at least one needle,
preferably two needies, for perforating or cutting open, preferably for
perforating a capsule contained in an inhaler, for the inhalation of a
medicament composition, a medicament formulation or medicament mixture,
while the two needles may each take the form of a solid or hollow needle with
a triangular or relief-ground point or in the form of a hol!ow needle with a

faceted point. An embodiment by way of example is shown in Figure 2.
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| 8-
filled mpsz;ﬂe Rnd ﬁxgeillggdhepﬁet%i\"g% thedosage,t

t hereof and optionally in the formof the

phar macol ogi cal |y acceptable acid addition salts,

sol vates or hydrates thereof. According to the

invention the preferred acid io addition salts of the

bet am netics are sel ected from anong hydrochl ori de,

hydr obr omi de, hydroi odi de, gpydr osul phat e,

hydr ophosphat e, hydr onet hanesul phonat e,

hydroni trate, hydromal eate, hydroacetate,

hydrocitrate, hydrofunmarate, hydrotartrate, -
It is pWéfmmmmummmmtes wihighl reod anﬁmaftoemmf@olld

hydr o- p-t ol uenes éP 8nate % Mor eover {@hal
neodbangrp coet BEc pigbiseRaSda padotite A Ty destip PagsS

e

capsiid 1 s BeiHpUERy proRRATERAES b4 Ao 3 BRarkguty
needﬁmﬁ&}anﬁmbgnnnﬁjne@wephodlesterase V inhibitors,

optionally in the formof 20 the racemates,

enanti omers or diastereoners thereof, optionally in
The fB@)(?v Eg@%‘aﬁf éi@hoﬂ@él@ﬁﬁ@ér@&bﬁé\ﬁ bityasemicatiie saelif the

on s sol vat es and/ or hydrates thereof.
capsﬁ&,&thrplpeemsrbne]f@be panzwrelpdlrm@nd\tbe dosagadelivered. The

orm SRESLRBIT B BRI o 3oL A BBt

referdRf thb%%(ﬂfnt of bcﬂ%’ sOBstaRee eRpelidtewhieh! |@Mé@ured in the
materi al s: inpact-resistant plastics, for exanple POV

dosage oolestingrials begerding tofbp I FACARRIAdE) , ABS
(acrylonitril e-butadi ene-styrene copol ymer), PEEK
(pol yet her et her ket one), pharmaceutically acceptable
In deﬁa‘iiah@ Hemersd @eke \@asgdet@rmmewoy in@asornim e mass X6 e 1
mat eri al  nupber 301. Alter nat{u es are .0t her

ReAGEPTY pg to
Phar@fgg[fs@f ”tﬁﬁ? n &0 62335%%4 RS bs%ﬂu@ﬁ&%éﬁ b -

ries r exanpl e materi al nunber
differéncet@4veighdd @ildeterinidel B cél’pwlm gk dillingycdrapared ovithi
needl e or a hgl |l ow needl e (cannul a). 5 The sharpened
the capsule ”@Gst‘ﬂ‘é’eﬁ ddl e or needles in the inhaler
according to the invention, on a solid needle or
hol | ow needl e, may be a so- cal | ed triangul ar
In contrast to the delivered dose, the term "delivered mass” denotes the total

amount of powder, i.e. incl. formulating material, which is dellvered- The
delivered mass is determined by weighing the full capsule by comparison

with the emptied capsule and calculating the difference in weight.
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point, as shown in the attached drawing. to The
shar pened point of the needle or needles in the
i nhal er according to the invention, on a solid
needl e or hollow needle, my be a so-called relief-
ground point, as is known in principle from German
standard DIN 13097 relatimgto nedical cannul as,
dati ng fron1Septenber 2002. is The sharpened point of
Figurb Iﬁesﬂlﬁ@sdfh% @lﬁ\?" bf}fhe' ﬁbﬁd’fﬁtzérﬁﬁ‘ﬁ‘ﬂa@ E;aﬁ%@%'eﬁgad @sm@ e
I nventi on, n ow needl e, may be a so-cal
dﬁﬁn@dmm&mb$0|nt, as is knowmn in principle fron1GErnan
standard DI N 13097 rel ating to nmedi cal cannul as,
dating from Septenber 2002. 20 The follow ng applies
The ﬂLfPlCﬁer |&%&rélneﬁas SRS HAPELS MibBsBOSE ahadely

mmw th an ul tral ong, |ong, nedi um or

Axmpéﬂm ratndbtbentphomapbed]wmheafgomﬂm%camerae&mm by thehor t
trade Fgg@rﬁtDM@ 'ﬁlellnﬁ%qm%?[{a& g?ﬁ‘ﬁeg ngaotiq(ﬂgs wAé{% a%a%bd u?;ﬂ'%SS!S

Ana|y§@3@ﬂﬂhg,}eelveaggﬁr31@ ng to the invention contains at
| east one needle, preferably two needles, for

perforating or cutting open, preferably for
perforating a capsule contained in an inhaler, for
! 1
P S 4 i ARl AR5 pBrt ap
surfagdinvith relrm‘-gmunde'eeum (seyd eaedleshke the formof a

lid hoIIo eedlevvlth a tri
Two qf‘&@re@fi I Wers tested H¥P%rqﬂ‘£ azhol | ow needl e
with a facet ed point. An enbodi ment by way of

exanple is shown in Figure 2. 22 It is preferable to
use two triangular needles which are in the form of

Figurg & siwwenté@omeelaw aewverﬁﬁ‘swerfﬁr@feé#%aﬂsy q 8\dpgeand Jelivered
f plastics capsule. It is
dose L\fg qra?é% % i elaie%

erred to use a conbination of a

The Iihéicﬁtaﬁmltﬁfoug& i eeltded, afelednined ibgfthg lenst érme aduares Thethod.

foll ow ng Exanpl es show a clear correlation between
the hole size in the

Comparison of the different types of point: 7
The measurements were taken on 4 devices with 10 capsules each, after 10

capsules had been emptied in each device in a first practice run. The Delivered Mass

(%) is the percentage ratio of the difference in mass (full capsule emptled

capsu!e)/f Il mass.
Formula:

Delivered Mass (%) = 100 * {m(voll) — m(leer)) / m(filling) -
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capsul e, the precision of the puncture point and the
dosage delivered. The term" dosage delivered " is
al so known in the art as the "delivered dose" and io
refers to the anmount of active substance expelled
which is neasured in the dosage collecting tube
according to the Pharmacopei4a. In detail the
del i vered dose was determ ned by nmeasuring the nass
of the filled capsule and expelling the contents
into the dosage tube according to is Pharm Eur.
4th edition (2002) p. 554 if. (or USP for USA). Then

the difference i-s—wei ghonl t o—determnpe—the eap tH-e
mass fillilng conpared\qu?“?ﬁe capsyl e .mass

D

expel | ed. |Inwraerf phst t BeliveresbMags, W'ﬁ%@‘ée t tapdard .
solid ne¢dlecr ed meastireseentset) he total  pBeanount Heviation (%)

-mce@gmder i.le. in@g fcnrmlati@g1nater al g@blch is 0908

et Tvered. ;- The etive s de

er
stan Flﬂhl ng tthe ful E%I GapSL" =y h\/ éﬁmnrn -nnr%fs yh 7.9

tﬂangﬂatled capsule4@hd caIcuIatQﬁd the diff%9.8ncelin 7.7

wei ght. 23 Figure 3 shows the geonetry of the

perforations that can be observed using different

needl es. The puncture | ocation was exam ned under a

I

The &Rl A8 R AT 2 A Bhiof ASHICHER mass and a smal
standarddeviaiork DP10. The i mages and hence the holes were

anal ysed using SIS Analysis Software, Version 3.0.

io Figure 4 shows the correl ation between delivered

dose and perforated capsule surface with

relief-ground needles (solid needles). Two different
The testpesults shes dl increasedidsdivery qftcapsule materia) wéthg spadal form of

e e ARLEud L R LU BRHLQEpLR o covou

Lactd%@%jb@éd b thé Bapsed g matwidl imall thewwpdrimentghGiktiae and
trend, deternmined by the |east error squares nethod.

plasticeapsules swereftesties afi heciapstiedypes of point: 20 The
nmeasurenents were taken on 4 devices with 10 capsul es
each, after 10
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capsul es had been enptied in each device in a first
practice run. The Delivered Mass (% is the
percentage ratio of the difference in mass (ful
capsule - enptied capsule)/fill mass. 25 Fornul a:
Del ivered Mass (%9 = 100 * (m(voll) - m(leer)) /
m(filling) 24 nmean of nunbps of Delivered Mass
variance standard solid needle neasurenents (% (%
deviation (% faceted 40 83.1 96.0 9.8 standard 40
85.5 62.0 7.9 triangular 40 95.1 58.8 7.7 5 The

Paterd@Ritinage of the triangular needle is clearly a high

delivered mass and a snmall standard devi ation. The
test results show a increased delivery of capsule
1%&%%%%@ pOWRIRES FHed(faJ A corhGo XS fadifiddthent
I'ch ensures "preci se perforation or precise cuttlng
farpeiatafnscoraapdichment baxduosefros capesdless chhmctaxissdlir that

) GRS e R ated B GHopePOHTA Bt IRL ais oar e ansighe”
né’@@%ng adfdPecte bPQ%%wfr{H(?dié‘Mh'maHQMfé? bEFLliet-

I canent conpositions cament 5 fornul ations or

- gretiidepoiehor anheliow deetifeonitic adsottes! paittar act eri sed in

that the capsule is perforated or cut open with at
| east one needle and the needle is a solid needle or

Irih ol éd@éﬂnﬂlﬁﬁ% @laint 1) Rafddtémnasd R thaf thefideiie danruadis
point or a hollow needle with a faceted point. io 2.

1108r&08rmaccording to claim 1, characterised in that
the needle dianmeter is 1.00-2.00 mm 3. Inhaler
according to claim1 or 2, characterised in that the

Inb@lartactordifg to claim 1 or 2, characterised in that the point of the

needle is ultralong, long, medium or short.

Inhaler according to one or more of claims 1-3, characterised in that the
needle material is an impact-resistant plastics ora pharmaceutlcally

acceptable stainless steel.

Inhaler according to one or more of claims 1-4, characterised in that a
needle combination of a ’trianguiar needle and a relief-ground needle is

used, which are in the form of solid needles.

Inhaler according to one or more of claims 1-4, characterised in that two

triangular needles are used which are in the form of solid needles.

Inhaler according fo one or more of claims 1-6, characterised in that the

capsule is a plastic capsule.

Inhaler according to one or more of claims 1-7, characterised in that the
needle or needles is or are used to perforate or cut open a capsule made

of a non-digestible plastics.



needle is ultralong, |long, nediumor short. 15 4.
I nhal er according to one or nore of clains 1-3,
characterised in that the needle naterial is an
i npact-resi stant plastics or a pharnmaceutically
acceptabl e stainless steel. 20 5. Inhal er according
to one or nore of clains 1-2Z8 characterised in that a
needl e conbi nation of a triangular needle and a
relief-ground needle is wused, which are in the form
of solid needles. 6. Inhaler accordlng to one or nore
9. Ingralenfar inbaling powngred madicssentcompasitians frgrg capstles,
@@bﬂggﬁlar needles are used which are in the form of
eedles. 7. Inhaler according to one or nore of
- cl & wwvetp @n(qraracterlsed in that the capsule is a

plastic capsule. 30 8. |nhaler accor to one or
- noreeplate @)ayhieh ¢an bedntehsdite rth% gaverrpatrh@t) adevithwéiahe

th%;lggvgfglaﬁg abaéarg Peac,rlt?séﬁsgﬁ 4 Pégﬁlgth%icfgr (&Y@g%%rﬁ

a non d|g astics
- bt hdwdred if tiie lowal parg(‘t)dm@edactorredemammmnm& t i ons

f I I t
: p{%mr@%éﬁfp‘f@e??@mﬁﬁﬂ%‘eéhE?%a%‘@agéﬁo thePRsE. par (1
t ,
andt S3Veh (10} Sl (ot mBAlpicck (123n 2 cKiseRbsklon.
ahcdwm«:hqzmby mebnsiof a)cldeuret elemend (148, while dhe bawarpart(1),
t vvh be | at d to .t | at
eyt i e bidiese LR e ALt dnpReLB ¢
ah h@rﬁi/%%ﬁlqglg‘félhg'é?{ﬂ 10 and | atches by neans of a
osure elenent (14), while the lower part (1), the

- pI anegctuatingrmentlperdde \A(h1c2\) ca betrh@/adoﬁwrof(al@)stla@ e
ted t
oL PSP B BB o e
bé ®Fddsed into the capsule holder (4),
character,tsed in that the needle (6) is a solid or hollow needle with a

triangular or relief-ground point or a hollow needle with a faceted point.

10. Inhaler according to claim 8, characterised in that the needle diameter is

1.00-2.00 mm.

11. Inhaler according to claim 9 or 10, characterised in that the needle point

is uftralong, long, medium or short.

12. Inhaler according to one or more of claims 9-11, characterised in that the
needle material is an impact-resistant plastic or a pharmaceutically

acceptab]e stainless steel.

13. Inhaler according to one or more of claims 9-12, characterised in that the
needle combination consists of 2 needles, these needles being in the
form of a triangular needie and a relief-ground needle in the form of solid

needles.
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14.

15.

16.

17.

18.

19.
the needle is made of an impact-resistant plastic or a pharmaceutically

20.

21.

position and thereby cooperates with at | east one
needl e (6) which can 15 be pressed into the capsule
hol der (4), characterised in that the needle (6) is a
solid or hollow needle with a triangular or
relief-ground point or a hollow needle with a faceted
point. 10. Inhaler accordi2dg to claim?9,
characterised in that the needle dianmeter is 20
1.00-2.00 mm 11. Inhaler according to claim9 or 10,
characterised in that the needle point is ultralong

fnh@lﬁg,acnemimrtc?an@@@more% ctegms (S hal draraeiensen Hgthﬁbtwo
h
ti3BGuRE iR B e UsBu i e rPRUBGH B O nbBuklS LN

pharmaceutically acceptable stainless st eeI 13
I nhal er according to one or nore.of clainms, 9-

lehalenaecardingdoiane eranotenef claims8dd: éh%wtﬁrr%@fi. 3 ﬁhat the
é)d]é 'oi#w%ga[esqgﬁ? %?é figed Wﬁéﬁoﬁg@glé@ﬁﬂﬁ' el RTNY: g%m

needl e an I ef - groun
d@egmjl@ plastiche form of solid needles. 27 14. Inhaler
according to one or nore of clains 9-12,
characterised in that two triangul ar needl es are used

NEEHIE ot @rfér'éhﬁﬁ%r%ﬂﬁﬁgﬁfg%?&é MR gr%%de'?n%ﬁalel‘sﬁha' er

accor ng to one or | ai s
oxieat@expalirmedicamanh abmiphsitionsentiedicameant éerinagaiicnsosr

are erfqrat I d f.a - ‘
fgedie B rasTgs eragensfE BuMat 155 Pgefle i B oppotiow
n&adié é’ eRSoH rRfiefdroRAWERintl dthah@ifow hBedlevith gler
to expe | carrent conposli ti ons, medi canent

facetatupaint. ons or medi cament ni xtures, characterised
in that the needle is a solid or hoIIow needle with
a triangular or relief-ground point or a hollow

NBE@E R cotdify B clahete dharicdrisedsiniffat theewlediahaondi ng
to claim1l6, characterised in that the needle has a

diameiet efr1.60- ‘20000m. 00 nm

Needle according to claim 16 or 17, characterised in that the needle has

an ultralong, long, medium or short point.

Needle according to one or more of claims 16-18, characterised in that

acceptable stainless steel.

Needle according to one or more of claims 16-19, characterised in that
the needle is used to perforate a non-digestible plastic capsule in the

powder inhaler.

Use of a needle according to one or more of claims 16-20 for perforating
or cutting open a capsule contained in an inhaler, for the inhalation of a
medicament composition, a medicament formulation or medicament

mixtures, the medicament being an anticholinergic, a betamimetic, a
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22.

18. Needl e according to claim 16 or 17, characterised
in that the needle has an ultralong, |ong, nmediumor
short point. 20 19. Needl e according to one or nore
of clainms 16-18, characterised in that the needle is
made of an inpact-resistant plastic or a
pharmaceutically acceptabl28stainless steel. 25 20.
Needl e according to one or nore of clains 16-19,

stdraiiaatrEnEIg¢tnhibitdhah LTDe-aneabnst] sn EE8RR kinase
perforate a -non-di gesti bl e gl astic capsule in the

injukinsr an ﬁﬁaaléa«'glczmn aget akalpidhdervativaca intaRg (SRR
30
Bl Goufl AHRsedBaniePTURERL S hal ot 1or
the inhalation of a nedicament conposition, a
medi canent fornul ati on or nedi canent  m xt res,
f g,

Useaif @dirastie @@mgi%toam@ eheore &F giaems 16173l PRHP

ogﬁutgéégp%' éol_ﬁgcb tdifdl [ 40 Tnhafidt To e HMRRRIN Stta
|nas InhTbitor, an antiall'ergic, an ergot

neddicd et aenposition, e rrmducrarperatrforraulmor aedicpnestt |

d/ ph hodi t V-i
e BB or SUBRB GRS sRPails el estgd Ry
WHRtho¥ @H%bﬁ%ne%eédl‘é%‘nﬂ%h@ﬁ%dﬂe fadel (%s@%s%lhheﬁein@ a

an I nh for the inhalation of a nedicanent
solitmoboldvo needienwith adriengulboentdligt-pmundrpainideroa helaw

m xtures, .th ert ration or cutting open of the
n@ﬁé'&‘?d’?’@' ¢ ?F‘ge@m”? ed out wth nore than one needl e

and the needle in each case possibly being a 10 solid
or hollow needle with a triangular or relief-ground
"point or a hollow needle wth a faceted point.



