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WO 2006/074982 PCT/EP2006/050064 Two-part capsule with
WO 2006§6de8idsure for housing pharmaceutical preparations for powitfel/fi?&f§>0064
The invention relates to novel two-part capsules for housing
pharmaceutical preparations for 5 use in powder inhalers which have a
main closure and a pre-closure. State of the art Capsules with
pharmaceutical preparations are used in various ways in the thergpy and
Two-partapiieis B drse-sles pHer s RIAT Ba SRS G bl Odre
used in specific medigawiaeggnieas.guch as powder inhalers. Generally,
the capsules consist of two parts, a capsule body (body) and a capsule
top (top) which can be pushed telescopically into each other. However,

The invelHdl-RMIGAPICE Bkl dapaulss Toieeapisyipheonsisiticanasheasesofor
gelatin, in particular hard gelatin. For some special applications the

use in pogys ipbhelerhrdiibRayfsp WAHSRIPBIG ARG 2 BB Wisistics easily

digestible for humans, in order e.g. to release the active ingredient in 15
specific compartments of the gastrointestinal tract in oral administration.
State of s 3400474 discloses plastic capsules which consist of a capsule body

CapsulestRiptansdietap otep ahwbicheansisiol e same nantwatergolubie,

. _hydrophobic plastic and which can pbe joined tg each other,suchthata . .
dingrosis plseaseie LR BV GPBBR AR SR e FHES P LR B eica

devices fRHiIgUR WYY aihyleReGEhe Rphe savm Ra e deskingretepaens wipstile body
firmly join the capsule top to the cagsule body.,Thf capsules are iri?nded
(body) a2 P! SWHAPRARANSS CohRS BRSSETHFERGA SRS R AR O e ver,

multi-pafievplommans sl esesanidesysiney elprgsteferantedsexpieitiadRirticular
here to the whole of the content of EP 1100474. 25 Accordingly the

hard gelqtiph SBSORESPARY APRHEARORN TS RELTSSPREPBSEF SAFUTEINE 16! Tse
soluble fR&tRYE BB efpavwierdnhalpimuicbdpetaietwitlcaanslesias agtivaient in
..._ingredient reservoir. As an example of such powder inhalers there may
specific guinpariegnin AL s S EREIC SRRk HAR AL AL PYHE B P ames Spinhaler
, Rotahaler , Aerolizer(r), Flowcaps(r), Turbospin(r), AIR DPI(r), Orbital(r),

Directhaler(r) and/or are described in DE 33 45 722, EP 0 591 136, DE 4
EP 1100444 8?%%‘”'9\?%@196%%%%‘?%&%%?%% MGEAE B%‘@’@fé?,ae“ﬁ%% g both

of whichEB3r3690 7 %hd KanR1u6datVWABRKIE IB/drbisweies] dhe: cajaskidstafen be joined
particularly proposed for use jn an inhaler of the HandjHaler brand, as . .
to cach ¢z il b B oA SR G H DS ARSE P B R BB Blpstic s
in particular polyethylene. The capsule can have locking elements which firmly join the
capsule top to the capsule body. The capsules are intended for use in powder inhalers. The
present invention relates to a further development of these capsules. Therefore reference is

explicitly made here to the whole of the content of EP 1100474.

Accordingly the capsules according to the invention are aiso proposed and suitable for use for
all types of powder inhaler which operate with capsules as active ingredient reservoir. As an
example of such powder inhalers there may be named: inhalers such as are known under the
brand names Spinhaler®, Rotahaler®, Aerolizer®, Flowcaps®, Turbospin®, AR DPI®,
Orbital®, Directhaler® and/or are described in DE 33 45 722, EP 0 591 136, DE 43 18 455,
WO 91/02558, FR-A-2 146 202, US-A-4 069 819, EP 666085, EP 869079, US3991761,
W099/45987. However, the capsules are particularly proposed for use in an inhaler of the
HandiHaler® brand, as disclosed e.g. in EP 1342483.
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2 The appliance of the HandiHaler(r) brand is an inhaler in which the
WO 2008@t#3#1li principle is applied. A common feature of Bernoulli FBEEPEapRD50064

the active ingredient to be dispensed is housed in a cylindrical capsule

and this capsule is inserted in a capsule chamber of the 5 inhaler. The

capsule chamber is in most cases also formed cylindrical, being

somewhat longer and somewhat larger in diameter than the capsule, so

that the capsule can vibrate in it both vertically (= axially) and horizontally

= radially), while remajning aligned essentially parallel to the chamber
The appligpcere; nritépambErLS am iafialsteniniiehdheaitmandbpmecting is
applied SAdsnARchaR Ao Bieldm dhaiareaiehieaines end B &k AYHel (a5 et is

leads to a mouthpiece. to Within the framework of the present description

housed g aigalindarnbrnialairediibis sastelingrsrrdne eapauls chamberidhthe
inhaler, 8hdbgidadhapeuthriece defings m%l%ﬁ%@a@f%@ﬁ%fnﬁ%ommﬂon@r

direction. The direction perpendicular thereto defines the vertical or radial

and somgiydiafi et dngispeRss b deavansilsssrtbeinieneanleggsribistiriit both
vertical QRENBSLAYSRMAUN A nnlaces A5 PR e lRngssids casing Geassally parallel

the openings are in the vicinity of the two long-side ends of the capsule. |

to the chagnbr AN fidtn trRSHlF FiamFthesan giriel s wolecreatefionané bags@ends

~ and an £NSMBEMIIS |§84l5 Alnne e deaoiindinabanis efiinecanse Wiltduthpicce.

... two-fold effect: firstly the capsule is moved by the air flow mainly along its
Within g Gsiiaragisthe Bxsensavmiatenrh ismareation Sediraoniraighing from

the capslRNIREHHENG DI IWHRCEaPEIYGORENHTRES SLERIRTIRE 1SRG ZH RIS Shus

_ in front of the capsule openings vis-a-vis the inside of the capsule so that
the axiajylirerfignel n dHectspRrEraisHatthiewg fsires Shersiisplratadipatrection.
The capsules customarily used for such inhalers consist of two cup-like
parts which can be_inserted telescopically into each other. The outer form

To dispypsg gsiiee£30sHIBRUMANN IS GrapI4lers THatpracaed eastymaady Withvo places
on the ldipmigRhakical enserdiNemyindamdas: IangitudinglAXisin:R TRRSVREds of

axis. The longitudinal axis is the axis which lies parallel to the genératrix of

the capsile Hieflesshigromhe 1ngitidmicatonieng semaratediaibyeppsule
chambePéif Badh@GHEHO NGB dinRlsaciof el dRazarsWR 28N BYRLANY. By the

cross-section a circular, geometry. 30 The, HandiHa[er&r) already

capsule |3 MavsIY Aok TR SarH Al RS Hederaiiu kg trespresemaliovehton in a
small are@rsusindiala aurshanediinway,nastiaRamRHRIREIRiR)RARG! YRIChve

rs tEf openinq of the, lower part and perpendicular to which is formed

Ccov
pressure i Fot 0F I FABSH 6 P BBE W Do 0RI0TH0a S BT EmiBI0BB0B8 powder

in the capsule is carried along by the air flow and atomized.

The capsules customarily used for such inhalers consist of two cup-like parts which can be
inserted telescopically into each other. The outer form of a capsule assembled in this way is
that of a sealed cylinder with hemispherical ends. The cylinder has a longitudinal axis and a
transverse axis. The longitudinal axis is the axis which lies parallel to the generatrix of the
cylinder casing. The longitudinal axis is longer than the transverse axis, so that the

longitudinal section of the capsule has an oval, and the cross-section a circular, geometry.

The HandiHaler® already mentioned and preferred within the framework of the present
invention consists of a) a cup-shaped lower part open to the top, b) a panel which covers the

opening of the lower part and perpendicular to which is formed a capsule chamber of the type
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3 described above, a button movable towards a spring being provided in
WO 20061E4%888sule chamber, and having two ground needles for opdifiadEiRE06/050064
capsule, ¢) an upper part with a mouth tube which - being able to conduct
a powder aerosol - is connected to the capsule chamber and d) a top.
The elements a), b) ¢) and d) are cgnnected to each other by a common
hinge element 5 so that they can be moved foldable against each other.

describefidgiionalbuthis Ratet BRHGAION HRGHDES 2HARRIE Holde b PRIt GaRber,

pe formed as a hole in the panel b) and having ribs at the edge. The

and having i e vidmpetah o TRR EHIS e HERIS Bt AheGHisskBKh 2 mouth tube

which ~HeielinBtéiR déhbuethepRedpostiidanaless e Risal aserkipp& B34aAAer and d)
and WO 91/02558. During the production and subsequent filling of

a top. The, plemgnts b0rlifigtd EbHa erpiestah & eagsalberdrs firsuyprodtiese dgment

so that {R§ANBe PrEVisigRalbbHesatsherHsmeported to the filling units, where
are re-opened, filled and finally closed definitively. The capsule top is

. th
Additions i A8 SBLER EETHRe LEBRUE BOIFOMHENREY Rickmed bs a hole

in the p&lesby en@Praa Dol ewisgzerqerdiss ildmay aweN ehibaRReA bk S der for
capsule top falls off the capsule body or opens so that contamination of

the purpgis SRS 'SR’ apsule becomes possible. Such opened or

contaminated capsules must then be removed before the filling procedure
with the pharmaceutical formulation. 20 Description of the invention The

Further BrsieRli e HorSoRISSRARS hdbledt by Sreatib F LCaEaRSY the type

described above which, in addition to a final closure means, the main
osure, also has a grovisional closure means, the pre-closure. 25

. ¢l (
During e grarieian SPAHET ARG TR AR iater e d BB S84 i che
capsules-@® Bes0Y0s0aeceEBSiyaCRIAE FoHYBR MDY SORAIVILRseA DN ASW e filling

) eopened again, and which can finally also be closed so that they can
units, WgHtEPSBRFHESSREt- 4Y L Bk By Bastrsghg e tuplsuibhaernstipt is

generallphjaed 0bdhelyro/aoting iagautseate SUEMeppsHIaS MW &S TaMLSiTHEtUre
. elements as possjble must be formed on the capsule top or the capsule

following g et trte pReviSIETE el dRR Lk tHis T tibiidalls off the capsule body or

opens so that contamination of the inside of the capsule becomes possible. Such opened or
contaminated capsules must then be removed before the filling procedure with the

pharmaceutical formulation.

Description of the invention
The present invention solves this problem by creating a capsule of the type described above
which, in addition to a final closure means, the main closure, also has a provisional closure

means, the pre-closure.

Therefore an object of the present invention is to create capsules which can be produced
easily, can easily be provisionally closed but easily reopened again, and which can finally also

be closed so that they can preferably be opened again only by damaging the capsule.

A further object of the invention is to create such capsules in which as few structure elements

as possible must be formed on the capsule top or the capsule body for the provisional closure

and the final closure.



10

20

25

30

4 Another object is to create such a capsule in which no preferential
pre-orientation between capsule body and capsule top, beyond a simple
assembly of the two part elements over the area of same, open in each
case, is necessary for the provisional and/or final closure of the 5
capsule. Summary In a first aspect, there is provided a capsule for use as
reservoir for pharmaceutical preparations in powder inhalers consisting of

AnothdWehfaRsule slementsopepanoneside & Hgarsula Brdy-anthasapsWeen

top which can be inserted telescopically into each other via their openings

capsule H¢An PR tABTE somFEatty Srufmservilined Berénndaricamsis g the

area ofiRdinat oW ABRHALEHAE 'ﬂ@!}%ilyb?ﬁ Rehird,RReanAINeld 8NN losure of the
peripherally round the casing of the capsule element are formed on the

capsulgnside or outside of the one capsule element in the vicinity of its opening
and 15 - two annular optionally interrupted channels lying behind one
another, running peripherally round the casing of the capsule body are

Summiggithed on the outer or inner’ casing of the other capsule element in the

In a firviGIpBCOfIG ORGHNGdedneckpingd SRcliens AR e hAPRS.SaIchiAY in

one another upon the telescopic closure of the two capsule elements, 20

preparatinpsippoRidei ARl CORIMEREDMURS BT E I BIME oRfd Cagfeide. a
capsui€lRmeahandipelfrgiohannel Mbinm Ahel CapRie QIRmens, JRIREPYia their

catching a pre-seal, the op_ening of which by pulling apart the two capsule

openingfeid it eidlife SRS EAEHEE B Derle Shidenes areBer s sbtigRTTIERRdn that
- feom dheuapeningat hengnriGanie slehantaiddb gefikHehanRalRN iR asing

capsule element to%?ther with the first raised section of the 25 one

th i
S%fp}r IEPBRY e& Y e 'QERSH P RARH ST Snom bt A pe e st element

farmmdyitespestive spéahiagaimain closure, for the opening of which by
pulling aqart the capsule elements rE?uires a second force - and the

T PR %‘B’é‘%’t&%?i‘é&}lf@?ﬁﬁéﬂiﬁ‘@a’@% 187 tPRARTH SR B o BN In
peaphadlaspecid ihereismprovideddhauss ol the taprde asdefinetr inner
%ba(s)i\z{l% i{?f %?e\/\é)q}%r icr;lgg{ﬁerzsélggent in the vicinity of its opening,

- the raised sections and the channels catching in one another upon the telescopic

closure of the two capsule elements,

- the first raised section viewed from the opening of the one capsule element and the
first channel on the other capsule element, forming by catching a pre-seal, the opening
of which by pulling apart the two capsule elements requires a first force, and

- the second raised section viewed from the opening of the one capsule element and the
first channel on the other capsule element together with the first raised section of the
one capsule element and the second channel on the other capsule element form by
respective catching a main closure, for the opening of which by pulling apart the two

capsule elements requires a second force

- and the first force to be applied for opening is smaller than the second force.

In a second aspect, there is provided the use of the capsule as defined above in powder

inhalers.
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Detailed description of the invention The capsule according to the
invention consists of two parts, a capsule body (body) and a capsule top
(top) which can be joined to each other so that that a stable, sealed cavity
of 5 defined volume is formed whicl£ontains the pharmaceutical
formulation. The size of the capsule is such that it can be used in current
powder inhalers fitted with capsules, as described e.g. in patent

Detailepaelicapors BER3taddddIngelheim M Inhaler), EP 0 591 136
(hngelheim  Inhaler) or in EP 1342483 (HandiHaler(r)). 10 The casings of

n .
The capsule acaRidiBedy UeEMBR QOB By HntE Btk r8GARSH e Lot Bk red a
capsuléQpp$tde)ineRE Sa5e PeiRE ePeRrABthiremdenside wiesed.dibe cloaed s

apsule is thus conical on the outside and cylindrical on the inside. The

u y
define LT RO K bEHR O ETRRBR R S HYTREIR scifiee of the
capsulshapehlihe elongationddfithevelesegoransult tisianeel fram hpsalesest described

._end of the hody to losed end of the top in relation to the greatest ,
8. in LA SFOf L EAH 10 ol B GRee EL Foe e o el
Inhale§@SidErRlIMMas PlapiiciMaler) for the capsule all pharmaceutically

permissible plastics which can be processed by injection or blow moulding
and thermoforming and/or plastics, the processing of which to produce

The caliiesapsdadpR sapsulazbbatnequiampe:Mauldraleasssagettdhate wop

can_cause the contents to stick to the capsule wall. The plastic should

side in g GRINAG RS PREMAY Hehidstsh Tl sasAabbflatedrapibla s thus conical on

the ouskRsianessndARadictHanioipanticiefofdesRERbIg-328 HETRPSEIROk or have
Shore D hardness of the materials lies between 10 and 85, preferably

anothep, BT BECRGPPs [ haticusatiPprRICIaSISE shrs (Hrikmivratimthe closed
end of ShobddRlsahecrie thatsr plastip rersitieMithslapasRdeeeiuR e Nsed

along the 25 longitudinal axis. Also, the wall of the capsule should display
capsuley {5 Aty permeability of less than 1.3 x 10-14 kg/(m2 s Pa),

preferably of 1.5 x 1016 to 2 x 10-16 kg/(m2 s Pa). The melt WO

2006/074982 PCT/EP2006/050064 5 viscosity MFR (melt flow rate)
There ofyare Aty peEdEtiR s A0 BE'GAb iR MireePprsethpipapags isyly

permis@HI0 prRtite SNt Rartisiaty-REefesaklyeatior & bhminwesiia prgferred
‘ ersions the plastic is polyethylene, in particular polyethylene with a
mm&%ﬂ% BRI S SRICE0TNE M3 Prer b B rigate dnn g Rspsule

body ré@iins thighvdensisspelyathitensln Ralyea@benatenia@ly 8stRro the capsule wall.
The pIEPS%lg Bﬁ%ﬁﬁea seo’ gi%gig;[fhgcl)erggrﬁ%rdegglﬁggﬁg%or pharmaceutical-chemical substances,
in particular for particles of respirable size. The preferred Shore D hardness of the materials

lies between 10 and 85, preferably between 55 and 75, particularly preferably 60 and 70. The
material should also be such that a plastic capsule withstands a force of up to 20 N along the

longitudinal axis. Also, the wall of the capsule should display a water-vapour permeability of

less than 1.3 x 107 kg/(m? s Pa), preferably of 1.5 x 1079 to 2 x 107 kg/(m? s Pa). The melt
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polyutethane are suitable. Poylethylene is preferred. Foamed plastics can

WO 2008l804ogused, for example those known e.g. by the brand nanvesr/ErR2006/050064
Hydrocerol(r). These materials are plastics which are expanded during
the processing (injection-moulding) by added or released foaming 10
agents. Azodicarbonamide (ADC), 4.4'-oxybis(benzenesulfonylhydrazide)
(BSH), 5- phenyltetrazole (5-PT), p- uIuylsulfonylsemicarbazide (TSS),

I qu Ih ide (T s citr ifr d carbonat
Vlscos@uwg V>éllcgaof’)na g%r%l &F oam%%e a‘ééét@néﬁ\}\}ﬁ Bt fﬁ%srably at
45 - 5954416 ﬁﬁﬁmamfd)pmmmipf@mibﬂlmeﬂ a3 goHiminiguagents. 15 In a

preferred version the top and the body have the form of a cylinder open on
one side with round cross-section and a convex, virtually-hemispherical

In prcfe}i@ﬁezbmﬁhas ﬁd@(:imﬂeis paitjedndethgtin qmﬁ@ﬂm‘f;ﬁ@l’eﬁgﬁi%im a density
ith, a;density betyween 95 e capsule

werweoR R T e e AR cPEgb ey
polyet}@’iraﬁm)sRIﬂycarhonafb lpen@themf @b@pmdlmdaqﬂyyﬂhmeappemp}ﬁﬂaﬂate
poiyute?l?& age S}&ﬁé%:n f 211_?@0%3;%9 e{qgé%%i g’?cgn m,2 9%@&&;60\6 for
ex ampl&3h’bsle Qoo _ng\ﬂ.ﬂlel'Bréﬁiimmm& ByOrd6eronfh Thﬁ@gﬁh&ﬁtﬁ@ mpﬁbﬁacs

., top: from approx. 13 to 6 mm, approx. prefera 5 +0.46 mm;
which T%p@i‘)dﬁg P a PoBroeestR nlfﬁt‘?’? %y}ﬂ%fbﬁ %2‘1«@6 Fo'FGASCS Gaming
agents. AQodbcarBENSbdid (A DO N, ﬂ@@b&%ﬂﬁﬁe%%n@%@ﬁrﬁﬁﬂsﬁ@%ﬂ)ﬂ&

mm. O ame psul odjes ro rox..
pheny il ety PSR LB B P BB b O P g e
(TSH), wnoﬁéﬂtﬂat@sOﬁtmpﬁoaammﬂeﬁ&lmgedmma&ﬁm@ﬁw Aidbeher foaming

sule tops;: from approx. 1Q to a er bly: 991mm 8.53
agents KGEV Baine S84 OIS 616 1K HABISE Fifos! i
4.91 mm. WO 2006/074982 PCT/EP2006/050064 6 Overall length of the
se suI rom app rox. 11 eferably: 26.1 +0, ,
In & el S TR DS ORI O A an DS A TR AP Qe wit
round d@s&mmpiﬁﬁi-bﬂﬁﬂm 14t 3a110- Bdmli@pﬂdriﬂza'l'el&eﬁmh@%&@ ower part) and
both consPs% ensxtg’r%rglyeﬁlyélle}l% S %a e%s?it% %Ez{%lg%/'a%éigzog] ’kc‘)g'/gmg i

The capsule sizes are matched to the respective inhalers. Examples of capsule dimensions are:

¢ Length of the capsule body: from approx. 22 to approx. 9 mm, preferably: 22.2
+0.46 mm; 20.22 +0.46 mm; 20.98 +0.46 mm; 18.4 +0.46 mm; 16.61 +0.46 mm;
15.27 +0.46 mm; 13.59 +0.46 mm; 13.1 + 0.1 mum;_12.19 40.46 mm; 9.3 +0.46
mm.

¢ Length of the capsule top: from approx. 13 to 6 mm, approx. preferably: 12.95
+0.46 mm; 11.74 +0.46 mm; 11.99 +0.46 mm; 10.72 +0.46 mm; 9.78 +0.46 mm;
8.94 £ 0.46 mm; 8.54 + 0.1 mm;_8.08 +0.46 mm; 7.21 +0.46 mm; 6.2 +0.46 mm.

e Quter diameter of the capsule bodies: from approx. 10 to approx. 4 mm,
preferably: 9.55 mm; .8.18 mm; 7.36 mm; 7.34 mm,; 6.63 mm; 6.07 mna; 5.57 +
0.06 mm; 5.05 mm; 4.68 mm.

+ Outer diameter of the capsule tops: from approx. 10 to approx. 4 mm, preferably:

9.91 mm; 8.53 mm; 7.66 mm; 7.64 mm; 6.91 mm; 6.35 mm; 5.83 + 0.06 mm; 5.32

mm; 4.91 mm.



10

15

20

25

30

5 ml; 0.78 ml; 0.50 ml; 0.37 ml; 0.30 ml; 0.24 ml; 0.21 ml; 0.13 ml. Weight
wo 200&bthgsgapsules: from approx. 170 mg to approx. 20 mg, preferalilgr2006/050064
between 80 and 125 mg, preferred single values: 163 mg; 118 mg; 110
mg; 105 mg, 100 mg, 96 mg; 76 mg; 61 mg; 48 mg; 38 mg; 28 mg. 10
According to the invention, tops andg.bodies which as two complementary
components can be inserted into each other via their open sides are
rovided with a.pre- and main closure. T re-closure consists of a first
» Overd R ol USSR, B8 ) e B15eRImg LR the outer
preferatagiriy of 0 caps tie bodys asma AAQ, 404 axfistiaised Seationperiptierally
runRing ro inner ing of the le jop also in the area of its
T 1%%&%%"&%"3%%%%%3 {;%%gﬂa%yfns{%gﬁgfnt%%} ‘channel and the
« Capsuldisgshsrritofrdininiprach othenfiseoa. Dhguemettataove.37helfolesving

etajls relating.tg, siz referably refer to a sjze 3 capsule. This is 20
ml; 0.7 @agtéeéi@bggygfg?%%hggfﬂe(igﬁ 'eub%ldwiié'ﬁ% -1 mm, length of the
s WeigltamsuledanutebditnDabirim, t1o@hiengthpefdhexxapsulaetda8ry 0.3 mm,
outer diameter of thzebody:, 5.57 + 0.06. mm, outer diameter of the top:

betweag 88 416 68 e: FIRCEIvAA Bréttebly hal & dPMer d 956 6% M,

100 mpavgcularhs preferally Ui 00M 25 /mg more preferably 0.065mm. Its
width is preferably 0.1 to 0.25 mm, preferably 0.15 to 0.2 mm, particularly

0.18 mm. The raised section is 0.04 to 0.08 mm, preferably 0.06 nun,

Accordifigh fhéshabiheiciore NRORSERWIRERNE BIS-elaspIaanthe SRHPSHRAN tan be
completely fill the groove part. The raised section can 30 be segmented.

inserted g FALHRECHATIST 218 BIFHATT PrRTibR S 2 150 B mainislesyro
2006/074982 PCT/EP2006/050064 7 The segmentation can alternatively
only be formed on the raised ring and e.g. be formed as a chain o

. f .
The presleifor AT PASet 8dEbAAIShRREL SRpepinEtibraraisthspasine
round the PREr seggeTtEio0LBIRE SearaBISNICh & eriRdaMRIEH Whipherally
. __non-raised part areas may be preferred. The segments are pr,efera%ly_4
runming ) ﬁ%ﬁ *PHSW&H%&%@‘%&?P%H&@%P&SB rErNEBR75Of ASARF ISR THhENS,
which idepgihefiihe segmentTicach hnwierel (natually berehosenirealn wheraRky a
fongue %kg force with which the segments sit in the complementary channels can

ebMtrSiied. Here, length means the extension of the segment
perpendicular to the width. The width is the

The following details relating to sizes preferably refer to a size 3 capsule. This is
characterized by: length of the capsule body: 13.1 + 0.1 mm, length of the capsule top: 8.54 +
0.1 mum, total length of the capsule: 15.9 % 0.3 mm, outer diameter of the body: 5.57 + 0.06

mum, outer diameter of the top: 5.83 + 0.06 mm.

The channel preferably has a depth of 0.03 to 0.1 mm, particularly preferably 0.05 to 0.08
mm, more preferably (.065mm. Its width is preferably 0.1 to 0.25 mm, preferably 0.15 to 0.2

mm, particularly 0.18 mm.

The raised section is 0.04 to 0.08 mm, preferably 0.06 mm, high. It is not therefore necessary
for the pre-closure for the spring part to completely fill the groove part. The raised section can

be segmented. The raised section is 0.2 to 0.8 mm, preferably 0.3 to 0.6 mm, wide.
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extension parallel to the middle axis which points from the opening of the

WO 200666p881%e element (top or body) to the closed end. Alternative REFg&3806/050064
with. at least one or two punctiform 10 segments of shorter length are
indicated in the Figures. The final closure (main closure) also consists of
the first channel peripherally runnirg round the outer casing of the
capsule body as a ring, as already described in connection with the pre-

The segnTiBBH{En 274 Qt@ﬁﬁﬁ%l@? @@%R@e@%ﬁ%@@ﬂé’e%ﬂg‘&@é@%@%% as a

_ casm_% lying behind 15 irst raised section, seen from the opening,
chain of pyriehielR Eebptivivay Baddymentdee TRanehEnnerasms tretiarsel part-

segment RGNS HHAIO £AGLADGINE ALQNSHEARS !%F%%ﬁeraﬂgﬁep R0 LS AN be

necessary for thé tongue part to completely fill the groove part. The
preferredsdbisrig aienld sechtiaslng v logamkhegiareraibid oadarend argprciighly

1.3 mm 150 81896 28 SeAioneis: R 4R £ S RFCIBIaRIM P13 I S BBy id ety

is Important that this second raised section is formed such that it

the forcewithprtial fissemnerissHan thesomianapeeronds ritbaksanttpberrdicre,
length mEAIREEHSELHRR RS sHILSRERRY FRIRREL S RS IR RO G IR SHid1h is the

segmented, given the same height and width, it can be higher or 25 wider

extensionpareiid frshegpifdieasinwasibroansiionibeenannael thesarswe glgment
(top or b%@tﬂ& thatethe g aanciAised SEHIRNA AN AR08 LOMRIRIS M AsaYRIpd

complementary channel at the other part-element of theé capsule.
segmentsiifeshieitenteratbedesadicriad wrfe faBI #igher than the first raised
section. The pre-closure is preferably designed such that the force needed
to open by pulling the two capsule elements (top and body) apart lies

The finalydpwged DAFIQIR) Preferasists 30 B 3 Srrhaghahs@idy iveiag round
the outerﬁfﬁﬁﬁWM@%@P%BSQ @a%f%?gsaﬁ%&d%m%ggéﬁwyb@ﬁ&t% Gt E%@ pre-

expenditure of force necessarilwor opening being higher than the up to 3
closure, 3p4Gy S5eAth T pretep asrpbwraly onemoend by iepeovsing tigeg bghind

the first HARIARI IR the fisbraised seglionvioes ot éféH‘Qp%ﬁQﬁ?Pr!gé NG QLG The

capsule top when the second raised section locks in the first channel, a
channel @g@

Breoranrilipsr dpaiidnte farthetheidiisg e enpstcharmear(ddess. fiepnitfienot
necessarfHQCHRNAIZHE PRERINYWBRPE fNaAs Wemaia,£an correspond to 5

those of the first channel. However, this second channel is preferably 0.02
- 0.09 mm, particularly preferably 0.05 - 0.06 mm, deep. It is preferably 0.1

The secol@l Qe?d¥B:tRILRIQDY ©.8.18 HrdSpnumeridppaieulay, D1 I3 M i8%e raised

section is 0.2 to 0.8 mm, preferably 0.3 to 0.6 mm, wide.

It is important that this second raised section is formed such that it completely fills the
channel, thus offers more friction surface than the first raised section. For this, the second
raised section can be less segmented, given the same height and width, it can be higher or
wider than the first, or there is a combination of these variants. It is, however, important that
the second raised section can also be completely occupied by the complementary channel at
the other part-element of the capsule. The second raised section is preferably higher than the
first raised section. The pre-closure is preferably designed such that the force needed to open
by pulling the two capsule elements (top and body) apart lies between 0.1 and 3 N, preferably
up to 2.5 N. The main closure can preferably not be opened by pulling apart without
destroying it, at least the expenditure of force necessary for opening being higher than the up

to 3 N for opening the pre-closure,
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The raised sections can also be formed on the outer casing of the capsule
WO 2006/g6t82aind the 10 channels on the inner casing of the capsul&¢dpEg@e/050064
further version a bead is also formed on the outside of the body, running
around the body perpendicular to the connection axis between top and
body. The bead serves as a stoppgr for the capsule if this is fitted over
the body, in order to prevent the top being pierced by the 15 body. The
area between the open end of the body and the bead corresponds to the
area of the body over which the top can be pushed. The bead is located
In order thpi the B@ﬂ%ﬁéﬁ%@%é@t@ﬁl@&ﬁab@ Hubieerrpenbihrranareemagyn the

second railad REEIRIHER MeaNSHaANSateRias desarbeshiACeRidinghk Renheptkifingd the

located behind the second annular channel or raised section. The side of
first changid (seei e eBERCHE G £ ORETERSHha IS BIERRISARCH P SATSItdTEsaRnd to

those of 1BE9RLEhS O BEREWAILAE lasdedy aked) (haLRe 46K eamnotdgRisted

away over the bead upon closure. The side of the bead which points to

particulaghyprbaahlsfsf thdsouyn caerbeltétpiefrithetdrif 822 WRtuBIRferably 0.1 to

0.15 mm/G¢ RG0S Ah{lattee towards the closed end of the body. The
formation of a virtuafly rectangular edge can be advantageous in the case

of a loose fitting of the capsule in a capsule holder, the variant with

The raiscHaltening beagiip thersgaseialing fittingsih e PERA:- SR RS AR and the

continuous or interrupted. In a preferred version the bead flattens
channels ggtha iy roRa RIS €MBE8d®nd of the body and stands
perpendicular on the capsule body with its side oriented to the open end

of the body. The height of the thus-formed ecrlgg is such that the edge
In a furthgh¥ersion rbfact s vdsaierergidhe pustidodritadsy, TeatpgenisH fambody

perpendiGARSHSHORIMERASH!SxROOM G REPIARS AW 1T REGIEIARY- OITSEL 48 pHAE for

outer diameter of the top is larger than the greatest outer diameter of the

the capsulpHythis isledraxpehinenyvirprdrorsyset te trProtsrgoed hydhe
body. Thd RRAhickpess b thewalls Qfah@&?%%@ i e ROY-GRPRIVIOVRE h&: of the
(0)

entire area. Thus the thickness e wall is enerallg greater in the

body oveayhigadhsriascanthe RBEheT of tr @ wddy raiedrn dpePertradbddytdhe top can
be pushehicbihie:herdrisiorned grealecibandtisnda-peers Ik whichdbe 5

walls run in a straight line. In one version, the walls of the top and of the

Accordingdythg heglisiprasddehmthrisrcandonapgs sienad @igaisnsreatien. The side
of the bel@rmaeondbenisipierausigeRt 1R ¢lasee GRSy dicular edge on the outer

wall of the body such that the top cannot be pushed away over the bead upon closure. The
side of the bead which points to the closed end of the body can be formed in the form of a
virtually rectangular edge or flatten towards the closed end of the body. The formation of a
virtually rectangular edge can be advantageous in the case of a loose fitting of the capsule in a
capsule holder, the variant with flattening bead in the case of a firm fitting. The bead can be

continuous or interrupted.

In a preferred version the bead flattens continuously towards the closed end of the body and
stands perpendicular on the capsule body with its side oriented to the open end of the body.
The height of the thus-formed edge is such that the edge does not project over the capsule top
when closed. The transition from capsule top to capsule body can be plane but is preferably

offset, 1.e. the outer diameter of the top is larger than the greatest outer diameter of the body,

or bead respectively.
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another three or more ribs which run parallel to the longitudinal axis of the

WO 2006/0apetie. The 10 advantage of these elements is that the cap3GlEERRIROS0064
removed from a capsule holder, such as can e.g. be used in the
above-named powder inhalers, without being damaged or opening.
Optionally the ribs can also be forrged as circumferential, spiral raised
sections. Further external design possibilities for the capsule can be found
in the state of the art. 15 In order to obtain a better sealing between top

and body when the capsule is closed the seam between top and body
The thicknesédebeaHeaf Seatep ayilietter bediirenctrineviies wisrea. Thus the

thickness?c?g EHS@PAHWJE&HS%X; E&é&%&%&&%ﬂ%ﬁ tﬁ@ﬁ'@d‘f'ﬁ%@@ﬁ%@'%ﬁhﬁ W(E@)l'%r at

op can be covered with a continuous protective film. Methods of
the spot ¢retitedualing wibiphadecdeapiuferarediseatssdhan posEptha wgsdn Gkish the

walls run 1% tah%)tga% %ﬂ? l#}gee ﬂ;ﬁﬁ?@@é&%ﬁ%ﬁ%@ﬁﬁ%&a B4 i ROIIRRINGdT®M mm to
etc. In afurther preterred version the gap can be heat-sealed with a filler.
0.5 mm tRiskrmaceutically permissible filling materials are suitable as filler for such
a filling of the gap. 25 Optionally it may be desired to inscribe the outer
casing of the capsule. This can take place by customary inscription by

In one poswhlesversiokdrplirindoamadion ke Vb erraledsaibsiprgdikapsule, in
another Isr&?tlﬁ&mg%ﬂipﬁ Annigdrites vyt by ergaxing ardheinaiption

‘will be worked into the injection mould as an engraving or relief. In the
advantageféthesss tnaanisds shoriupracalp rovibe dompyedor earpisanfate held gy such as

can e.g. 9&'18%@(%:@'& G d N8 SO0EAVRA 0L IREGE HReSRAIRHE A LRR N b HGing,

part be formed as a channel or raised section of e.g. 20 micrometres on
Optionaliyghsurfaicearmaiso e Evipaeshasairoptibrany Bespirm saitsd gsstipier part or
on the lower part or both elements, the inscription is preferably formed
only on the lower part. By structuring the letters, numbers WO
Further Q0060 ZeoR2 PETEPRE0EIOSGCBRsUO Gisheribsrddittie stijeré Bagsule
can be provided with information as regards contents or origin. It is clear
from the description that the capsule according to the invention is suitable

In order foroldinudhay ptsarting betieedTdpmandtiny i powbe canrilaicieredshe fsam
between PIAGHAL AP AsPartisWanusesioipa iR capsule aRNtEIN IR Jeast ARR of

the active ingredients listed below or optionally combinations thereof:

permeabiliy|thesiby, rduaing diesp snarhismierdileratitrhuSKaiihris)top can be covered
with a c&ﬁ§ﬁﬂ§§%@%@&t%tmfﬁpm’§ﬁods of heat-sealing the plastic capsule are disclosed in

EP 1414639. Such methods include heat-sealing by means of 1aser, hot air, soldering iron etc.

In a further preferred version the gap can be heat-sealed with a filler. Pharmaceutically

permissible filling materials are suitable as filler for such a filling of the gap.

Optionally it may be desired to inscribe the outer casing of the capsule. This can take place by
customary inscription by means of inkjet printing and the like. As an alternative to this the
inscription can also be applied afterwards by engraving or the inscription will be worked into
the injection mould as an engraving or relief. In the latter case the inscription surface provided
therefor can be flattened or otherwise raised. The engraved or relief-type characters can for
their part be formed as a channe] or raised section of e.g. 20 micrometres on the surface. The
inscription can optionally be formed on the upper part or on the lower part or both elements,

the inscription is preferably formed only on the lower part. By structuring the letters, numbers
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antitussives, betamimetics, bronchodilators, EGFR inhibitors, LTD4

WO 20064Mefenists, PDE-IV 10 inhibitors, steroids etc. Examples ofrnhElkge¥ieg/050064
are: Codeine, dihydromorphine, ergotamine, fentanyl. morphine; diltiazem.
Examples of antiallergics/antihistamines are: 15 Cromoglycate, sodium
eromoglycate, epinastine, ketotifengnedocromil, methapyrilene.
Examples of anticholinergics are: Tiotropium salts, oxitropium salts,

or symbdURRLE AR, BERNRRUTLSHIS Y PV R SRS s YOS oS RRs or

there preferably being contained as counterion (anion) in each case
origin. chloride, 20 bromide, iodide, sulphate, phosphate, methanesulphonate,

nitrate, meleate, acetate, citrate, fumarate, tartrate, oxalate, succinate,

benzoate or p-toluenesulphonate. Ipratropium bromide, oxitropium

It is cleapfemmidbe deteapiinm Bishigcpewssicrorramhiribierorotgarsteuiahipiion
housing gﬂ@@é@&ﬁ&%ﬁ&rﬁmﬁ%ﬁm GARE (Ihe corpRUnEsSanoptionally also

e used as solvates, e.g. hydrates. 25 Examples of antiinfectives are:
particulacaphirsspbrira e tamas deamh pain o thp e Hamrris dieniadinddslow or
optional idingnsExamypies of antitussives are noscapine; ambroxol.

xamples of betamimetics are: 30 Bambuterol, bitolterol, carbuterol,

Analgesigi pligdlegifsn setidiofoietssdIRBRBISEIHEARL aitstemingsppasiifetives,
antitussiVAE I RRIABIRAR!s RS AYIBRMHRG s PHOHIE IR BiRcaterBh 4 SRIRISIAks. PDE-IV

salbutamol, (as a free base or sulphate), salmeterol, sulphdnterof,
inhibitorg gereiidis tolubuterol, 4-hydroxy-7-[2-{[2 WO 2006/074982
PCTIEP20061050064 11 {[3-(2-phenylethoxy)propyl]sulphonyl}ethyl]
-amino }ethyl] -2(3H)-benzothiazolone, 1-(2-
Examplap pfranalegrardsgishenyl)-2-[4-(1

o . o DR i | (4=
s SO AN
Exampleg_qﬁaﬁﬂlé}lﬁ?ﬁﬂé{mﬁtmmes are:

Cromogid 2 - 35X RO 3x 'ﬁﬂé,‘%{)‘f’ﬁ@ﬁﬂ?@&%ﬁﬁl@fﬁf%&i&%i&ﬁ% M thapyrilene.
imethylaminophenyl)-2-methyl-2-propylamino] ethanol,

1-[2H-5-hydroxy-3-0x0-4H-1,4-

Examp| ASIZRRFN 8V [3(4-methoxyphenyl)-2-methyl-2-propylamino]ethanol,
1-[2H-5-

Tiotropium salts, oxitropium salts, flutropium salts, ipratropium salts, glycopyrronium salts,

trospium salts, there preferably being contained as counterion (anion) in each case chloride,

bromide, iodide, sulphate, phosphate, methanesulphonate, nitrate, meleate, acetate, citrate,

fumarate, tartrate, oxalate, succinate, benzoate or p-toluenesulphonate.

Ipratropium bromide, oxitropium bromide, tiotropium bromide, tiotropium bromide-

monohydrate, trospiam chloroide are preferred in each case. The compounds can optionally

also be used as solvates, e.g. hydrates.

Examples of antiinfectives are:

Cephalosporin, penicillins, streptomycin, sulphonamides, tetracyclines, pentamidine.
Examples of antitussives are noscapine; ambroxol.

Examples of betamimetics are:

Bambuterol, bitolterol, carbuterol, clenbuterol, fenoterol, formoterol, hexoprenaline, ibuterol,
isoprenaline, metaproterenol, phenylephrine, pirbuterol, procaterol, reproterol, salbutamol, (as

a free base or sulphate), salmeterol, sulphonterol, terbutaline, tolubuterol, 4-hydroxy-7-[2-{[2-
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hydroxy-3-ox0-4H-1,4-benzoxazin-8-yl]-2-[3-(4-n-butyloxyphenyl)-2-methyl
WO 2006£24pBEpylamino] ethanol, PCT/EP2006/050064
1-[2H-5-hydroxy-3-0x0-4H-1,4-benzoxazin-8-yl]-2-{4-[3-(4-
methoxyphenyl)-1,2,4-triazol-3-yl]-2-methyl-2-butylamino} ethanol,
5-hydroxy-8-(1 1o 11
hydroxy-2-isopropylaminobutyl)-2H-1,4-benzoxazin-3-(4H)-one,

{[3-(}%e}(fff@aﬁﬂ@;ﬁr&ﬁ@f%ﬁaﬁ@%%mﬁhme@@dﬂwﬂ]&ﬁﬁ@):@wammlsﬁmqb-

fluoro-4-hydreohgedibhy ez ard RrBTa Ay B B G R b

methoxy@&@ lgﬁﬁ{wgﬁﬁfr EGHReA blt(?ﬁs {BerkPmidazolyl)- 2—methyl 2-
a’ychloro 4- quorophenyI)amlno] {134 morpholin- 4 -yl)-1-0x0-2- buten 1-
butyialmyqéfﬁhﬁ@}lﬂ tyHohRRRERORP-Glinotgoxazin-8-y1}-2-[3-(4-N,

dlmethylén[i@l %Zﬂﬂﬁﬁ?ﬁﬁfﬁaﬁmﬁﬁ%@]éma%wt [2H-5-hydroxy-3-0x0-4H-1,4-
diethylamino)-1-oxo-2-buten-|-y #amln 1

benzoxazingyyibprbhy ety gl bira et 2 anrR g A oSy IyarkTio)-6-
hydroxy—{i%ﬁ!ﬂ MWH@?AE@MQ)@;@FQ B hutarsheylbarahenylr2-methyl-2-

cyclopropylmethoxy-quinazoline,
propylanmiypkeatshehy Py ASEHOT-5 qt8: (HotghBRRER Ry 08 ¥1)-2- (4-[3-4-
methoxy%rféaﬁg}t)?ib@m@awimq@ -frEEInpaRtyRxy-E N bazaline -Asieoekiaror4-

luorophenyl)amino

hydroxy fA13PRY2BHAEHADH! é)’QozﬁJrﬁ‘ﬁ]Bﬁ‘ﬁZﬁ%ni B8 Bbfen (iR} hloroo-3-

trifluorodrYGIPREARWIMAERON G UsRBEZASNEBano] or
4-[(3-chloro-4- fluorophenyl) mino]-6-{|

1-(4- eﬂ%@&;wmﬂ? 4GB s astRny %ﬁiﬁqﬂ ‘yﬁf@)ﬂ?@&fm&ro

furan 3 -yl)oxy] quinazoline,

[(3- chloro 4-fluorophenyl)amino]-6-{[4-((R)-2-methoxymethyl-6-oxo- 25
ExamPl‘?ﬁB IPHEES -buten-1-yllamino}-7-cyclopropylmethoxy-quinazoli
4-[(3-chI¥e ‘h‘{f@rorophenyl)ammo] 6-{{4-(morpholin-4-y1}-1-oxo-2-buten-1-yljamino}-7-

cyclopro%?orgtﬁﬁgu%oéggx WyHgarQTI-E& 3’1 ong(§ ﬂ%orpoetggnﬁ)%?nmjogpmh 41\?") -eth
dleﬂlylaﬂﬁﬁgl)dh@{&g%mphéwt )lab'bll n’b}rﬁe{@ﬁrﬂ}h@%&t&bﬁw&th&bﬁm 4-[(3- ?hloro-
me amin n- mino CyC 0 0] zoline
4- ﬂuoroplae gﬁrg}%i % mﬂﬁpﬂ]cﬁ f X nﬁ}, an}néo X P Pc){]nﬂ Han}{ %l}! R
CYCloprdﬁmmﬁwh}dmmﬂl[@ﬁQﬂﬁmﬁﬂild)ﬂmmé’}75-3®4-(m01ph011n~4-y1)-

1- oxo—Zj}{f E{‘D ?r%&ﬁ'lox c(iogoxj&%l?[)g(mlma[z)oh rﬁg{ﬁé&l;l}pm-fi—
ﬂuorepmb)aﬁﬁlﬁtﬁﬂgﬁ-ﬁ@m@ -buterhyylamunopployicieprvipylmethdsygoiiagighmino } -

Pxelof Ry e AR T 5 e

2-0X0- nﬁmplheyln}zalyimD%W%ﬁ@ﬁi@ﬂ#%ﬁlﬁ@ﬁﬁﬁ&ﬁ%iﬁ&@ﬂﬁdfumlé -yhoxy]-

qulnazoﬂrﬁy % W%ﬁyorl{il)?% t% %%Z%é%ﬁhm ?Z{ﬁ}l é&% -2-methoxymethyl-6-oxo-
morphobﬂww]])l-]mem-)ﬂdmtm}l1yﬂ>amﬁldn}_}fbnyle§dbropylmethoxy quinazoline, 4-[(3-
ehloro- B R st phehor ke e o
quinazoliflepf€{3-chioro-4-fluorophenylyammo]-6-({4-[N-(2-methoxy-ethyl)-N-
methylamino]-1-ox0-2-buten-1-yl} amino)-7-cyclopropylmethoxy-quinazoline, 4-{(3~-chloro-
4-fluorophenyl)amino}-6- {[4-(N,N-dimethylamino)-1-oxo-2-buten-1-~yljamino}-7-
cyclopentyloxy-quinazoline, 4-[(R)-(1-phenyl-ethylyamino]-6- {[4-(N,N-bis-(2-methoxy-
ethyl}-amino)-1-0xo-2-buten-1-ylJamino}-7-cyclopropylmethoxy-quinazoline, 4-[(R)-(1-
phenyl-ethyl)amino]-6-({4-[N-(2 ~nlethéxywethyi)~N—ethylamino]— 1-oxo-~2-buten-1-yl}amino)-
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buten-I -yl} amino)-7-cyclopropylmethoxy-quinazoline,

WO 2006847 ¢9%hloro-4-fluorophenyl)amino] 5 PCT/EP2006/050064
6-{[4-(N,N-dimethylamino)-1-oxo-2-buten-1-yllJamino}-7-((R)-tetrahydrofura
n-3-yloxy)- quinazoline,
4-[(3-chloro-4-fluorophenyl)amino]46-{[4-(N,N-dimethylamino)-1-oxo-2-but
en- 1-yllamino}-7-((S)-tetrahydrofuran-3-yloxy)-quinazoline, 4-[(3-chloro-4-

7-cycloptFRRE@BY ) ARSI E4 4 INA3-(ngshenyi-ethyl) anmgtio amino [ 2L ook P
uten-I- yl}am|no)-7-c§glopentyloxy-q‘uwgilzoll

ethyI.)-Nzgﬁgl_Xmgjf:ﬂm~ %{)—éﬁﬁ}.}&l‘%rﬁ _'%]\q)g‘gc’)propylmethoxy-quinazoIine, 4-
[(R)-(1-pReslopeaRihh s s armine) it ergddpiian-4-yljarminelhgiaytlenenitoxy-q
buten-1 —?[lll? %?%ﬁﬁ%@%égﬁ%%%@gﬁ%#&gz ?;Eﬁ_?ﬁ_%ljI979~4~ﬂuorophenyl)amino]—
6-{[4-(N[ (R Aesralveipivyanot ¢/ DI etheNy}QainasplingR)-tetrahydrofuran-3-yloxy)-

_quinazo1?%%%%%&6%%%@%%%%%&??@& Eﬁ;{}ﬁ &\I -dimethylamino)-1-oxo-2-buten-

1-yllamibdHES)Metcatmdoobmian 2-yomethauykatingzolidechloro-4-
fluorophgm ammof e 1 T T melisty et R nsf A6 B -
1) aminhiocdfsarophenyamitole (3(matpholitthoranylenol iticsro
onyl)aming]- quin ine, . . .
evetoprog T R B DA PR S AR Aazotine, 4
[(3-chlolgyflmiehpaenyamino |-6- {{4-(N. ,Nwdime.thylamino)d —oxo—lz-buten—I -yi} amino}-7-
e G
(N,N—dirﬁe@f@lﬂnlﬂno)@(axibummmz—ymmmpE_léhm,]h{(ﬁamhydmfaran—2—.y1)met_hoxy]-
quinazo]i%:(,séii&gzet eig]y 4 %?e:l%llﬂt)?rpl}ﬂb%EE}Q’%Q—'@%%%%%& r%}?ﬁ—?{ hgun moe!ﬂ?[’(é—
Chlofo~4{(ﬂ@9@ﬂﬂ&f?mbrﬁﬂmﬂ}ﬁﬁmﬁhifﬂm@((ﬂﬂ-@imﬂwl sy} tomiictirbdayldnomo]-
. -2- -|-.yllamino}-7-methoxy-guinazpline,
i o e g -pyrolol23-
d]pyrimidjnt;Gxoy2nordeli-shlmnsidefiuorophenyl)amino]-6- {[4-(N,N-dimethylamino)-1-
-(-[(tetrahydrofuran-2-yhmethaxv]-guinazoline ,4-{(3-chloro- )
oo e S 90 2
phenyl]aemmlyeidindj Z7figdatydpbiurdnethyl Yanethgxydtoyihdizeling; vl )quinazoline, 4-
A S Ry ress ity oo -
yllamind qiinstbiing. giifi@oline, 4-[(3-chloro-4-fluorophenyl)amino]-6- {[4-(morpholin-4-
y1)~1-oxgm%ﬁféﬁﬂﬂgﬁ?ﬂn%Dﬂ'ﬂﬂ;@&]ﬂ%@b@l@&ﬂmfﬁyéf§69§?ﬂﬂﬁ{%%jﬁ)ﬂ)3%omf
oxy]-7-methoxy- quihazoline,
4-fluoropbiggsE oo ]-fildroPRémpatainedBopH@RAlimethy)-6-oxo-ksholin-4-yl
yl} ammé'l%?@ﬁ%%ﬁ@fﬁ%@byﬂ@éH{%f-aﬂmﬁ%mﬂf& hwaﬁ?ﬁ%@phenyl) amino]-6-
{{4-(5, 5tiioroptieAydyeerinupliof 2, 2hrimethyd-Bubsto-nid oo 4ryineioxg] B6HES
chloro-4. 21yt ipagali in-4-y1)-ethoxy]-7-methoxy-
hllo 0 4)4 f ?gﬁ%%&%{%?ﬁpﬁé%y@?&%@é@ 26[%{%2 _H?drphohn 4-yl)-ethoxy]-7-methoxy
quinazobe- thFpblTasd Rsieidind)amyobtdky P-2-Hethibu)-Gromezonmbolin-4-yl)-
dilugran inal-6-[ : .
ethoxY]i@%%%%%%carboﬁ% )3%?%%9 f?}é}ﬂhﬁéafﬁ]l e ehios Wd 5006/074982
fluoroplpuyt)Errede/d8d8c4dimethyl-6-oxo-morpholin-4-yh)-ethox y]-6-{(S)-
(tetrahydrofuran-2-ylymethoxy]-quinazoline, 4-[(3-chloro-4-fluorophenyljamino]-6-{2-[4-(2-
oxo-morpholin-4-yl)-piperidine-1-yl]-ethoxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-
fluorophenyljamino]-6-[ 1 -(tert.-butyloxycarbonyl)-piperidine-4-yloxy]-7-methoxy-
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uinazoline,
wo 2006@Té%loro A-fluorophenyl)amino]-6-(trans-4-amino-cycloheX#nEER5f§%(pR0064

7- methoxy-quinazoline, 4-[(3-chloro-4-fluorophenyl)amino]-6-(trans-4-
methanesulphonylamino-cyclohexane-1-yloxy)-7-methoxy-quinazoline,
4-[(3-chloro-4- 13
fluorophenyl)amino]-6-(tetrahydropyran-3-yioxy)-7-methoxy-quinazoline,
quinazolf(3r¢{BoERrS-4-fluorophenyl)amino]-6-(trans-4-amino-cyclohexane-1-yloxy)-7-

methoxyﬂ(%ﬁ éofm%l)gr&g} ﬁg%%sb ﬁng‘g?}é R?I‘ erg%?ng 60%%%-1175_@ethoxy-quinazolin

methme&x[ﬁhmrphﬁilﬂtﬂqﬂé&&{bmmﬁlpyme;rﬁw%moxyﬂ@mﬁh&&%q&m&m

fluorophen é@rcrﬂo&ﬁ@éiﬁ ﬁga)& %’é%i)l? [(m hOX &?13{ o)l(izr?cr bt? ?Eg] chloro-4-

ﬂuorophéaﬁ(ﬁa@lﬂlmdsq}-@l-(flmmbﬂemﬁéﬁmm%@‘loxy) 7 -methoxy-quinazoline, 4-[(3-chloro-

4- ﬂuoropﬁﬁﬁ)y dlnieno yé]r Lﬁ/ )&(g‘h ﬁiggil)n%afztiok?gllglpendlne—di yloxy}-7-methoxy-

qumazoiame@dﬁmmwﬂwmpmepﬂm})@mmw@{meﬁm&eqmmlmrbonﬂ]
plperldlnT‘Tuoryo ﬁggyl)glr%%%)f%q&ent A bp)ﬁgnchkiﬁ%xy)ﬂ’foéﬂ?&§}%lﬂﬁﬁ%1 ge

(piperididef@sdhiorp74methoxy- qmnazohne 4-f(3-chloro-4-fluorophenyllamino]-6-[ 1-(2-

fluor am rahydropuran-3- ):7-hy uinazolin
sty G e e [/
ﬂuorophydyﬁpymﬂéy(m%hmmh{#y}eﬂwwmummmdﬂﬁQ4—[(3—ch10r0—4—
chI 0-4- fI

-6-
Auorop N o) U R R i, -(C-cbloro-d-
ﬂuorophymok)@nﬁrmbtﬁ(ﬁc%ﬂwdﬁ@hm4 ylméy) =7-(2- methoxymethoxy) -quinazoline, 4-[(3-
[ u n tr ns- 4 I
o 2y R Y 7 R ETRERy A glsacloherane 1
yloxy}- 74n@(3b@h[y)m;maﬂgbmphé@k)h}mmﬁg«ﬂuomphenyl)amlno] 6-{trans-4-[(morpholin-
4 y1)carb%ﬂiﬁ]§nﬁr[gﬂ%8[bﬁl&a‘hé/ SRR S LY HAREX ARSI e ro-4-
fluorophani(Baphined-G-flaoregHémyhemino} 6 iettphycybmyner]-4 sy a 621 -yiox y}-7-
t
et 4 oot o ey B RSy s sran-y1ow) 7
acetylmmythmmmmlphﬁaythtnmeﬁfeihommmm -6-{(@rehiaitopdran-4-
yloxy)- 7%?%9&&&‘{@& m{%]fgn{n% HRRgHdNgAzylsar gy kpipgigine-4-yioxy)

methoxy- q azoline
ﬂuorOphanp(Ba@hm&r&flhmphedmyammnséhpmmalmﬂ%mwkbmﬁﬂﬁmﬁ%
XY é5
qumazol}ﬂ@ X [Klégbﬁ%i%w%%%ﬂ%@%m&r% (Clgl a?Nnecarbonylmethylwpzpendme -4-
yloxy)- 7{@wmmw%ﬁ%dﬁyqomﬂemmbmwF@Xaﬂ%@ibxy) 7-m

e o o s aRer RS Al R
qumazol%étﬂfzﬁaﬁlﬁ%? @ﬁmenbﬁymmym}ﬂmﬁow ~Huinadshine4-yl)carbonyl]-N-

e B R g, 0
ﬂuoroph@yé D I W[MMLm@mﬁzdmnyl]—N methylamino}-
cyclohex%xfégl' hl(g)}[ 41y r?(}] 64((? 1l010-4- ﬂu hen inol-0-(trans-
4- ethanes phony amino- cyclohexane-I-yloxy)-7-m ach)]I A
4-cthanespipbainitpgmo-cyclohexane-1-yloxy)-7- methoxy qumazohne 4 [(3-chlor0~4

fluorophenylyamino]-6-(1- -methanesulphonyl-piperidine-4-yloxy)-7-ethoxy-quinazoline, 4-

[(3-chloro-4-fluorophenyl)amino]-6-(1 -methanesulphonyl-piperidine-4-yloxy)-7-(2-methoxy-
ethoxy)-quinazoline, 4-{(3-chloro-4-fluorophenyl)amino}-6-[ 1 ~(2-methoxy-acetyl)-piperidine-
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WO 2008/fii¢i®bhenyl)amino]-6-(1-methanesulphonyl-piperidine-4-yioR§)EatRB) =464
uinazoline, 4-
[(3-chloro-4-fluorophenyl)amino]-6-(I-methanesulphonyl-piperidine-4-yioxy
)-7-(2-methoxy- ethoxy)-quinazoling,
4-[(3-chloro-4-fluorophenyl)amino]-6-[1-(2-methoxy-acetyl)-piperidine WO

© 4-yloxy]- 200G ISR R BRANNGRA0E4 (34 hloro-4-flucrophenyl)amino]-6-(cis-4-- - -

4-yl 7 2-meth th I
acetylamqicr(ggf(@ g%%?ﬁﬁ%gﬁy%ngégg%me 4-[(3-cthinyl-phenylyamino}-6-

[1-(tert. @ﬁ%ﬁ@u&%ﬁywﬁmﬁeumﬁﬁhrﬁﬁﬂwqumamliﬂ@ Aff3-ethinyl-

(3- ethln)éS phenyl)amino]-6-

phenyi)axwér@ BV PRSP ARG Y- HrTA B g,

ﬂuorophéhﬁ?aﬁﬁﬁ@]%lﬁ -(cis-4- {N-{(piperidine-1-yl)carbonyl]-N-methylamino}-cyclohexane-
I-yloxy)-, %%%Réﬂ%{ngﬁl]%gzgﬁgg WF{?? Eﬁ{gr% ﬁ Hgéygpie@}erﬁhox%o(}u&in &:%g L&”%N [(4-
memyz«pfbmeﬁhequ})ﬁmn@}}m:m%ﬂwmppr@mehhwmarbﬂﬁxh})wmeth@fmIno}
qumazoiga:l:e[,(eé&log,}le no?{qulﬁdﬁ ﬁ); 5%%‘3‘}%‘#] czigl ﬁ?&prphohn -4-yhcarbonylamino]-
cycIohexﬁﬂﬁtmyjd@lspﬁrﬁzmclhﬁl!)?a{bﬁﬁyﬂhﬂcme[@A&ﬁnmé—@yﬁoﬁb&t@’lﬁﬂmm] -6-{1-[2-
uina
O (TR e D e e e R I
ﬂuoroph&nﬁb}@iﬁh@]m&l{Mﬁ'ﬂm&lﬂf@&ﬁrﬁmﬁ&]@mmm#—ﬂoxy} -7-(2-methoxy-
-chloro-, 4 uoro no 6{
R SR L A T e
quinazolidd(3-C{HandidyFlubeaphemytsroiidlsbethyl-piperidine-4-yloxy)-7-methoxy-
qumazohé)t%(%% e{ﬂﬁgﬁoﬁgcarﬂm}l 1]08 Ee(’ Idmethar}ésﬁﬁmngg-&géhau}% 4-yloxy)-7-
methoxy41{1¢8aeﬁhnvlM@WﬁmmﬂﬁeﬂafﬂmwbmmﬁuﬂmlWﬁw)p?pmaihlw-yloxy)~

7 e e S RO netnony-

1sopr0pqummbbng -piperidine-4-yloxy)-7- methoxy~qu1nazohne 4-{(3-chloro-4-

ﬂuorophi%gﬁ] ethln qu%saél()%ane ?Arm %E@% hﬁ‘exeasn%lﬂholr(lﬁéwl e” noexf} umé}QoYme 4-
[(3-chlorg- {(ﬂum@p@mf&)mophbﬁy{mmr{@i - {metlathytaoipphidiradiyibiginol-

h
cyclohexzé%%prrf;% (1923// ony %ﬁg% eylo(g/%c%%&gﬁg P%g%ﬁ%g@géédgfe -4
yloxy)-74d¢Behjoquigazoline, 4- [(3 ethinyl-phenyl)amino]-6- [I (2 methoxy-acetyl)-

pipericir RO IADIGL S A e I RS SRBRBE Y - (SR
4 yi)cart{@ﬁmm&wbpmy%mbq}@{qmmm@ hétAojcagetyl)-N-methyla

e X eth X
ﬂuorophzn[sl;\é) et mﬁ F:i riia am’lno I%}%p?fperl %&% Q@Zg%iﬂglgﬂoegpe{bqﬁgigIHOXY}_
7- methony[(ﬁugﬂ:ﬂq}yhg%[@)dﬁnmﬁ(ﬁpg@ghv@ﬁgxymﬁeﬁy{)k{@ methyl-morpholin-4-

yl)carbo.%’fﬁgﬁ%ij gﬁ%&gﬁmgﬁﬁ?ﬁ& ﬁ?zl%!ﬁlme 4-[(3-chloro-4-

fluorophanyfearenyi}-pi riéﬁﬁ)’rél:ﬂoym;e}za Mhbi%«bmﬂhazbﬁnﬂ)mmsmﬁ}wwdme-
fl
AR e N R O e e G S

methoxyzthybtoine inaiteroliheiperidine-4-yloxy} - 7-methoxy-quinazoline, 4-[(3-chloro-4-
ﬂuorophéﬁg(ﬁm%&’fé’:ﬁgQﬁﬁﬁ-%qggggi%ﬂmfﬁfgﬁ[@%%QXbm%%ﬁéh—[(3—ch10r0—4—
fluorophenyljamino]}-6-{1-[(2-methoxyethyl)carbonyl}-piperidine-4-yloxy}-7-methoxy-
quinazoline, 4-{(3-chloro-4-fluorophenyl)amino]-6-{1-[(3-methoxypropyl-amino)-carbonyl}-
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yl)carbonyl]-piperidine-4-yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-

wO 2006firaggphenyl)amino]-6- { 1-[(S,S)-(2-oxa-5-aza-bicyclo[2.2.1 PCT/EP2006/050064
]hept-5-yl)carbonyl]-piperidine- 4-yloxy}-7-methoxy-quinazoline,
4-[(3-chloro-4-fluorophenyl)amino]-6-{ 1-[(N-methyl-N-2-
methoxyethyl-amino)carbonyl]- plpqegdlne -4-yloxy}-7-methoxy-quinazoline,
4- [(3 -chloro-4 30

+ pivercif BRI AMIRLA LY RSN TR 0B 4 v

4-[(3-chloro-4- fluorophenyliamirio

methane&u[p@qmlt%mﬁwBﬁawlmmﬂﬁﬁnbmwbkﬂmﬁmhmnwhazm@
chloro- 4%’!@%}1 g HHBB %h(fr'!}y "39% —{Ill'lﬁ%tﬂéﬁa%%rgfﬂ ﬂé@ﬁ}@—'ﬁﬁg}(wﬁf‘?—

7498 006 0064 1
methoxymw@@mﬂ@@mmﬁmgm&mno] -6-(irans-4-methylamino-

cyciohexéu{@[c)h@r 47%&'199!}9 ﬁ%ﬂ?ﬁ] Q: Ef’.*iscﬁlgyo 4- ﬂuoroghe%y amino]-6-[trans-

methanesulphonyl-N- methyl amino)-cyclohexane-1-ylo etho q In
4-(N- meg@@pﬁ@lph.c[wl N-methylamino)-cyclohexane-1-yloxy]-7- methoxy—qumamhne , 4-

[3-chlosellemidtlRsaAEmAmInelA-ise(h AR Yyl AN Gy onexa

yloxy]-7- methoxy-quinazoline,

methoxmﬁlyﬂaqﬂ@m i‘ﬂ@o?@bﬁéﬁ%%ﬁﬁ]ﬁﬁ%ﬁ@ﬂlﬁéﬁ%ﬂmﬁlﬁﬂﬁ(mﬁpmhn -4-

yhcarbo leh %1%1%?&%&19 ' Ob'r}ﬁethoxy-qumazo]me 4-[(3-chloro-4-
-[(3- chloro 4- quorop enyl)amlno] 6-[trans-
fluorophgupaméirinteBighbayRriHethyanmesyy/tofrakhabox yloki[S:methoxy-

(tetrahyd@&inAZRING n‘f]e‘thox ] quinazoline, 4([t(3»chloro~4 -fluorophenylyamino}-6-(1-
[(3- chloro 4 fluorop él)amlno] -6-(trans-4-dimethy Iamlno -cyclohéxane-1-

methanewny equ]-lﬁ nemethoxy-quinazoline, 4~[(3 chloro-4-

fluorophénkB6ues 2-st(flusrare M RIMINAl- G A NE e AN RRARIONRE; cetuximab,

st
yl carbony?l N-methylamino}-cyclohexane-1-yloxy)-7-methoxy- quinazoliné,
trastuzurﬂa{:( GF 1d Mab ICR-62, optionally in the form of their racemates,

enantmn‘fﬂi@@ﬂﬁ@ﬁé’ﬁ;@ﬁl@i@ | $pini2is-timetinb upiacm pRbelindodsa ol
(tetrahydrofuran-2- yI)methox;Iga(}umazollne

acid add%‘f(ssé‘r%%% ARbRIBheR/NRRHAGES:(1-

methanesulphonyl-piperidine-4-yloxy)-7-methoxy-quinazoline,
chloro-4-
Exam?leﬁl?&%ﬁﬁé@} AFAHS] B -cyano-piperidine-4-yloxy)-7-methoxy-quinazoline

Monteiukmtllx{(‘onkl@tf@smZIJ«EHﬁbquEfﬁJﬁzﬂ?g%@Bﬂﬁﬁ&&lﬁ@tt@f@lﬂx%mﬁ‘y 2-

orm.o t|‘é€lr I mates 15 enantjomers or diastereomers, optlona

propyhipheayy Hﬁﬂ?f&@&&fgﬁeﬁﬂv e%@%ﬂé%&%@é@ah@rﬁ@m [3,2-
bipyridisobaps Bnalaniyiaies)) Bxamples bk D4 @&Qﬂﬁ}ﬁf&% ﬂi UKaRY)-

6,7- dlflu ro-2-quinolinyl)ethen 3 2-(2- ox -2
methyl)- &b% a%ﬁéﬁéﬁﬁ iiresatt B%f&pzr?f%‘é e A er DL izl
benzofurke( (R HB«Ar:BytistdatatbienaiBshy (zD- 3523) MN 001, MEN-91507

s RO i et come s

racematdd] @nlikisherabir dkastrdenibs(4pei8nau b gAalOF Bieir pharmacologically

compatible acid addition salts as well as optionally in the form of their salts and derivatives,

their solvates and/or hydrates.

Examples of PDE-IV inhibitors are:

from enprofylline, theophylline, roflumilast, ariflo (cilomilast), CP-325,366, BY343, D-4396
{Sch-351591), AWD-12-281 (GW-842470), N-(3,5-dichloro-1 -0x0-pyridine-4-yl)-4-
difluoromethoxy-3-cyclopropylmethoxybenzamide, NCS-613, pumafentine, (-)p-
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benzofuranylloxymethyl]phenyllacetic acid, MCC-847 (ZD-3523), MN-001,
WO 2006018881507 (LM-1507), VUF-5078, VUF-K-8707 and L-733321/EP2006/050064
optionally in the form of their 25 racemates, enantiomers or
diastereomers, optionally in the form of their pharmacologically
compatible acid addition salts as wejl as optionally in the form of their salts
and derivatives, their solvates and/or hydrates. Examples of PDE-IV
[(4aR> 10HIBHOS @630 519 £npsivling,ihecpiling gosflumilast, ariflo
(cilornilast), CP-325.366, BY343, D-4396 (Sch-351591), AWD-12-281
methylb%@vh&ﬁfmbmkxé%mﬁrﬁwﬂ%ﬁfﬁa benaguade, (R)-(+)-1-(4-

bromobeHfHRIOMERRYRYERRIoRHmERNBeNTaMIdEoNERD 33 cyclopentyloxy-4-
rome epu%%fe[rgi%le, %p%w% 28%6/0749%%%&?@2 35350064 i(écyc operyioRy

methoxypheg®) TolfsH-dNwsxgre 2 ansthl isoinuscabensyg-demsxydone, oisl4-
cyano-4-MeiyIBenzo sl - SlnrpRYHEIRBWENilNzdiisonepyhs Teavige 2 -

R)-(+)-1-(4-
carbomeM@ba&wﬁiﬁngﬁ{%m&ﬁié%ﬂaszyaﬁsﬂxﬂmbw&r&&#@exm@1~
one, cis[84GYPRBI¥IR Y popRaeNYPReN ioromethoxyphenyl)cyclohexane-1-ol], (R)-

1-(4-N'-[N-2-cyano-S-methyl-isothiourealbenzyl)-2-pyrrolidone, cis[4 5
<+>-ethyl&fyéﬁﬁﬁ@@%ﬁ&ﬁ@ﬁﬁz@ﬁ@ﬁxm@m&mﬂaﬂw}e&%ﬁ&%aee%o i)
ethyl[4-(8%gtidpentyloxy-4-methoxyphenyl)pyrrolidine-2-ylidene]acetate, CDP840, Bay-

carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-difluoromethoxyphenyl
198004, R—yﬂé&ﬁe){’%—é§§7% e’l;-440, T-2585, arofylline, atizoram, V-11294A, C1-1018,

CDC-80tjs[hcyamp AR eyenprapyrsethaxy 98uiflgorpenaibexy e ayhesel ohean. 3 -

. e-l-ql], (R)- (+)-ethyl[4-(3 . . . ,
(thiens A el AR ey soBes o T
ethyl-3-(@iFyHdn(8-ayGlepeniE -6 HTethaxvp bR Py Hotirine; 2ndidenelanetalese

DP840, Bay 10 198004, D-4418, PD-168787, T-440, T-2585, arofylline,
form of thety JAceNIet1 SIROBETE 01 §128EeBET; BRI 5SBgdorm Of their
pharmacdiVeR399 20550 2916 vddipentytit Gelintdsamd iyl dates.

(2-thienyl)-9H-pyrazolo[3,4-c]-1,2,4-triazolo[4,3-a]pyridine and
9-cyclopentyl-5,6-dihydro-7-
Examplestpf/bt8roidatdsatyl)-9H-pyrazolo[3,4-c]-1,2,4-triazolo[4,3-a]pyridine, and

: jonally i Ir L i rs.on.diastereomers
P e B T B e SR ore,
beclomethasitien! Ja ks - dorapiesatadiotanathatess Blarisldsohsttmidscadamantoate,

triamcinfiEHANIRAIR0S RLCARISONR O HINRGRNRI RS REBHGRRE InaRde:
eclomethasone; "beclomethasone-17/; 21-dipropionate, etamethasone
mometasggiefire plse tashenttrisone adelnsenidatde Roag i coitdpme dbuBESGitide,
dexametﬁhgyﬁg,l lg& agﬁ!é%gﬁ'g-ﬂq 5@8%%%%&598&9{@%tm%ﬂ%&%%gﬁnate, 6alpha,9alpha-
difluoro-17alpha-[(2-furanylcarbonyl)oxy]-11beta-hydroxy-16alpha-methyl-3-0x0-androsta-
1,4-dien-17beta-monothiocarboxylic acid (S)nﬂuorome_thyl ester and Galpha,9alpha-difluoro-

I 1beta-hydroxy-16alpha-methyl-3-ox0-17alpha-propionyloxy-androsta-1,4-dien-17beta-

‘monothiocarboxylic acid (S)-(2-oxo-tetrahydro-furan-3S-yl)ester, optionally in the form of

their racemates, enantiomers or diastereomers and optionally in the form of their salts and

derivatives, their solvates and/or hydrates.

Anticholinergics, in particular tiotropium, are particularly preferred. The latter is particularly
preferably present as tiotropiumbromide monohydrate. Therefore one aspect of the invention

relates to blisters according to the invention containing tiotropiumbromide monohydrate.
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mometasone furoate, ciclometasone, ciclesonide, deflazacort, rofleponide,

WO 2006/8749826, dexamethasone, dexamethasone-21-isonicotinate, PCT/EP2006/050064
dexa-methasonisonicotinate, 6alpha,9alpha- difluoro-
L7alpha-[(2-furanylcarbonyl)oxy]-1
Ibeta-hydroxy-16alpha-methyl-3-oxp-androsta- 1,4-di.en-
17beta-monothiocarboxylic acid (S)-fluoromethyl ester and
6alpha,9alpha-difluoro 25 1 .
Ibeta-hydroxy-16alpha-methyl-3-0xo-17alpha-p o ony oxy-an rosta1 1,4-di

The namegh2etiNeiRSrRGIRBIRGRERBORAIEEG Y the form 6 ther phartnacologically

compatibiS)l{R0xadiglARYsuackrapraseyhester, optionally in the form of their
racemates, enantiomers or diastereomers and optionally in the form of
their salts and derivatives, their solvates and/or hydrates. 30

The inveAWSIEROIRSEGISS, RIS UARARURPINM tarpnaticaiarly ipteteieds dhe

latter is partlcularly referably present as tiotyppiumbromide

oPRfdERet “fe? ’G'Ftﬁgﬁﬁé‘é}ﬁfﬁon relates to blisters
For furthBSGR5EHAGLIP e RMEHERY comiainiagliotgpiukmfitiaddeitn dm:lnxtdra?tmlwo

2006/074982 PCT/EPZOOG/(%)EFS1 ef064 17 The amed actlé/e in nts 0@ 4
substanca, 4RI FFTHRE R IR0 NSRS LISy EoNmA e Sre
in bottleRgditianpradugiscrsoibiadaseiod pddetinfrentisius pefefaid yr usednfee films

ntai the named.active in redlents r com ations, but is not
Whmhprﬁlfﬁftaiif %‘Feﬁﬁ ﬁ?&oﬂiﬁm i/ u’rat]hgr pro%ctlon from

hmnidity or the like, the capsules f|IIed Wlth the medicinal substance

formulations can be heat-sealed for storage in blisters, pockets or the like
Descriptionof the %?%b‘iﬁ%s and other containers. Blisters and pockets from
The F1g1ﬂl§$r§ﬂwmrfﬁtirm‘dammate films: Mapahiic hopretenglily thlstihawearbut are merely
) uminium Ia re partlcul swtable Descrlptlon of the Figures The
Hlustrat gal?fgéusﬂ% 1o &8P ersmn‘néig?/ Fhe capsule according to the invention
Fig. 1 shbuts&rgrefem& me@uatif/ﬁlamdmmnbbﬂmlntheemiapesefsﬂWthentlon 15

1 show referred version of the capsule bo |n Ia

Fie. 2 b0 SRR A D ARONE SR oo o o peE R i fperl
cross-se@ggmented pre-closure in lateral cross-section. Fig 3 shows a preferred

version o the sulet with se ment re; cIo u %Iat ral lat
Fig. 3 Shc? ros&-BeE dcié) l?‘onff 5 c%pgupret?e)rre ion ofje e cafgssulﬁeel?og \?\ﬁ%ll]

cross-sedinan- segmented pre-closure in

combinati

Fig. 4 shows a preferred version of the capsule top with a non-segmented pre-closure n
lateral cross-section.

Fig. 5 shows the HandiHaler®.

A version of the capsule body according to the invention } is shown in cross-section m Figure
1. The capsule body 1 has a convex lower part 2 and an opening 3. The first annular channel 5
running round peripherally is formed in the vicinity of the opening 3, and behind it the
channel 6 with identical dimensions. Behind this is a bead 4 on which the opening of the
capsule top 7 can lie when it is closed. Optionally a field 13 to which a letter code and/or

numeric code can be applied, can be formed on the casing of the capsule lower part.

A version of the capsule top 7 is represented in Figure 2. The top also has a convex lower part

8 and an opening 8. In the vicinity of the opening 9 the first annular raised section 11, running
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lateral cross-section. Fig. 5 shows the HandiHaler(r). A version of the

WO 20063¢#98R body according to the invention 1 is shown in cross-s@&ligiPA06/050064
Figure 25 1. The capsule body 1 has a convex lower part 2 and an
opening 3. The first annular channel 5 running round peripherally is
formed in the vicinity of the openingg, and behind it the channel 6 with
identical dimensions. Behind this is a bead 4 on which the opening of the

round pcrRSAE {OR scam MM eniiis&losrd vEIRHERAth: afeld da d8IGh A identical

. .. letter code and/or numeric code can be applied, can be formed on the
in dimensiS FBRIR-CHPSING IOWRT PaiPlssaldriionerasgieaissuib sapamiglosure. The
pre-closkgpresanied 48 Aaue dehNenlOBRITRINAS MRQINMERIPVRERAEE RN 87 and

opening 9. In the vicinity of the gpening 9 the first annular raised section

three segiqenis Ay g estetto RIS PETERIHBISSTEO 1B Somdlberprahnf the
raised seRiicHROMBBIRAcih fArNpeRAd behind ihthe saised $RCHAR A8 the closed lower

non-identical in dimensions, annular, running round peripherally, but
part to thegpenngaitedeHiis hafihsdsnth ?ﬁ@edfg‘?&’ﬁgﬂi”@ i&¢8fmed. as an
unbroken ring comprising three raised oblong segments 11 and three

Figure 3%;%r{jents 12 Iyln%betw_een, formed planar with the casing of the top. The

1§ BF ATRPET AR S TP LI Bh I G RO TR P rsansaih e IR i o HRersfform

raised seaftsmdh@ avdsdramdthe closed lower part to the opening - is greater than
the length of the interrupting areas. Figure 3 shows a comparable version,
in which only two segments in the form of punctiform raised sections 13
Finally, arefaomed:cpoernadlyirafignsion is +eRcasnaind-E1dsiaura 415 Whikhdhed as
" Bre-cloaure is alig [ﬂe}%isented as, fiontin ous raised section 14. The
COntNUORS ISR SE BN al f it R RLIALTRH iR HLBangariorhdhe saised

section Ji@presented capsule tops and the capsule body are not to scale relative to
each other. In reality the two components fit together like complementary
components. Fig. 5 shows the HandiHaler(r) consisting of a) a cup-shaped

The reprisweepanhddopes indhbdopyh)abpanetdionichtoversithaopamingef. n
thggwlower Bart a&cgis formedé@(erpendi ular to the one 20 capsule chamber
v

7 O RIS b S S & 3 PRI e OB BOREEF at the capsule

reality t

Fig. 5 shows the HandiHaler® consisting of a) a cup-shaped lower part 16 open to the top, b) a
panel 17 which covers the opening of the lower part and is formed perpendicular to the one
capsule chamber 18, a burl 20 movable towards a spring 19 being provided at the capsule
chamber 18, having two ground needles 21 for opening the capsule, ¢) an upper part 22 with a
mouth tube 23 and an air inlet pipe with screen gf}_.via which the powder aerosol from the
capsule chamber can be inhaled and d) a top 23. The elements a), b) c¢) and d) are thus joined
to one another by a common hinge element 26 so that they can be moved foldable towards

each other. The appliance can optionally have the inspection windows 28.
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chamber 18, having two ground needles 21 for opening the capsule, c) an

WO 2006(jg@BDart 22 with a mouth tube 23 and an air inlet pipe with $eFé&di?gX/050064

via which the powder aerosol from the capsule chamber can be inhaled
and d) a top 25. The elements a), b) ¢) and d) are thus joined to one
another by a common hinge elemeyy 26 so that they can be moved
foldable towards 25 each other. The appliance can optionally have the

Claims INsSpection windows 28. WO 2006/074982 PCT/EP2006/050064 19

I.

Claims 1. Capsule for use as reservoir for pharmaceutical preparations in,
Cap e PRSP ECE RIS R R BIRFE L icAb BTSRRI 4R AGH GHBI iR gonpisting
of wRARSISIbeYRA BiARsYIm AR NichsANdIR dpseHec tplageanEaNdR N be

each other via their openings so_that a stable, sealed cavit% of 5 defined

inseris] iRlESFORS ANYIDEN SRR s B iRt ORonEs AL ASHIN s SgRigd cavity of

defilR@Nind:pRaPRRIRGT, cHane-perrheratly round the casing of the capsule
element are formed on. the inside or outside of the one ule element

ap .

- OHOBARRGIRRS CBBRNE IO P BRRG AEI A U eine
oFeRbensdying bebind e e anathariienniag ok G petiherally Jeebshtie clement
.casing of the capsule body are formed on the outer or inner casing of the

B e LY QTS AR #18vicinity of its opening, - the raised sections
- tARciiechapneneatehing pleanei aanibalonsapitehigipsropic o enahing

the two capsule_elements, - the first raised section viewed from the
A R SN S R s A T A

GRSUIE elenist cipmingibyeatohihg eigrérgedlitthpapaping of which by
ulling apart.the twq capsule elements requires a fifst force, and - the .
- R S S RHbe SRTBRE R B B BATG P e SRET A sigseorie
cdlenent ahdtthe clipstthaamehesn the other capsule element together with
he first raised section of the one capsule element and the second

R oy AL EoRTa R EiTH By D6 LE SRR ELREkf g the
firaichalastiren tor tbhcopepings eleiat) hymitling apatitedywe-capstieopening

by U R e T e el R R

- the sharad terikzsics o toatviee tdsiréonohd opgning3ofithe one capsule element and the
first channel on the other capsule element together with the first raised section of the
one capsule element and the second channel on the other capsule element form by
respective catching a main closure, for the opening of which by pulling apart the two
capsule elements requires a second force

- and the first force to be applied for opening is smaller than the second force.
Capsule according to claim 1, characterized in that the first force is up to 3 N.

Capsule according to claim 1 or 2, characterized in that the main closure cannot be opened

by pulling apart the capsule element without being destroyed.

Capsule according to one of claims 1 to 3. characterized in that the second raised section

is higher and/or wider and/or has more surface area than the first raised section.
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WO 20066184982 cannot be opened by pulling apart the capsule elem&RtIVT#9AE/050064

10.

11

12.

13.

being destroyed. 4. Capsule according to one of claims 1 to 3.
characterized in that the second raised section 30 is higher and/or wider
and/or has more surface area thamthe first raised section. WO
2006/074982 PCT/EP2006/050064 20 5. Capsule according to one of

. CapstRIRrdthd SRRGSHRIAGH ndhat dhe shenpealsifigdomeed fmelbare formed on

outside of the capsule body and the raised sections on the inner casmg of
the origi¢phiie %ﬁuﬁ: @oé\a@%@ [BaEesi it 1O BRIIPE AT $21ns,of the capsule
top. Characterized by a segmented first raised section, preferably in the form

of three symmetrically arranged part-sections. 7. Capsule according to

one of claims 1 to 6, characterized in that the first raised section of the

CaptAPsiler@RdsSnaed asimpunstformraisel sebiansaps thedeiisotshed
annular 10 constituent is nat formed. 8. C sule accqrding to claims 1 to

section prefaEiBh, By afabﬁiﬁha?%ﬁm%%%f ROPr R BFSterably
0.05 to 0.05 mm, more preferably 0.065mm. 15 9. Capsule according to
clalms 1 tQ 8, characterized in that the first raised sec fg‘%éﬁo .04 to

IR BB, 90 CEEIE ELIRING (I LEER] greton of

the (ﬁbaﬁﬁﬁ@ﬂ 1ethimthipd sheseathdraigeisection im0 .08 eI hevnnular

yreferably 0.10 -0.11 mm high. 20 11. Capsule according to claims 1 to
COHSE 145 A ITBEh that the walls of the top and of the body are 0.1 mm
to 0.5 mm thick. 12. Capsule according to claims 1 to 11. characterized in

Crpi e BT b s BRI A eE i i o 0

mm,GRREsHEb BRECUT g i05anetofidhe prefentsyaieitidnto 12 in powder
inhalers.

Capsule according to claims 1 to 8, characterized in that the first raised section is 0.04 to

0.08 mm, preferably 0.06 mm high.

Capsule according to claims 1 to 9, characterized in that the second raised section is 0.08

to 0.13 mm, preferably 0.10 -0.11 mm high.

Capsule according to claims 1 to 10. characterized in that the walls of the top and of the

body are 0.1 mm to 0.5 mm thick.

Capsule according to claims 1 to 11. characterized in that the capsule elements are made

of polyethylene, polycarbonate, polyester, polypropylene or polyethylene terephthalate.

Use of the capsule according to one of the previous claims 1 to 12 in powder inhalers. |



