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wo 2008fd7206/ 074982 PCT/ EP2006/ 050064  Two- part CcapsHER2006/050064
W th pre-closure for housing pharnmaceuti cal

preparations for powder inhalers The invention rel ates
to novel two-part capsules for housing pharnaceutica
preparations for 5 use in powder inhalers which have
a main closure and a pre-closure. State of the aréw

in

Two-parieapsnledvith pre-glpsmgderchoysing phpraaceutical preparations
various ways int nd diagnosi s of
di seases. The capEﬁWEQP@%ﬁﬁﬁg adm ni stered orally or
are used in specific nmedical 10 devices such as

. powder .inhalers. Cenerally, the capsyl es copnsist of .

The in{egOR EHES ooy S YQTRAC ARG (BT SRP HATBIEEU A Pregrations for
use in povie}t intBierwhiRR hB PiaREdodusd Sdsle. 1 nto each

ot her. However, nulti-part capsules are also known.

The capsul es consist in nost cases of gelatin, in

ticular hard gelatin. For some speci al

State Oggéﬂ?"éati ons the capsules sonetines al so consist of
Capsul¥@ A phafiab@lltRalPrégdrhifchs @aShded nf4R%E Wakein tAe tHuaRhd
) in order e.g. to release the active ingredient in 15 )
diagnosip et dis¢ases Shp asnsiisntan of admigistraet erelly orgeivped intspegific medical

. dm ni st.rati . ER 1100474, di l. | asti
devioeSh of BV AT n ety g ComLiea S a) AT b Epulepody
(body) b2 bfstle 18 (166 WhicE eASbSpushbd tdhRcSAEBLy into each other. However,

““non-wat er -sol ubl e, hydrophobi c plastic and which can
multi-paet depsutesdre 2lso saeyin. diha eapsolasisondisttin most eabgseof gelatin, in particular

al ed-of f cavi f defi.ned volune i.s forned. .Th ‘
hard gt PO me %01 dpBiat<Rn fkcepiyaonyt dive 2o ansish S8 eter
solubleGRaktioavAilY dfdektitde BdrefBihs, ibtdeh efol fofeléadedh adthR ingredient in
__capsule top to the capsul e body. The capsul es are
specifi¢ paraprreentoef the sastreiniesiinel trach egral-amimggatios: esent

invention relates to a further devel opnent of these
capsul es. Therefore reference is explicitly nmade here

EP 1100474 fieclodesipgastif cigaeles omichintonsibt iR chpfidelbédy &% a capsule top both
.According]y the capsul es according to the invention

of whichcongifisq) Thy ssessan-watar-slrblaphidrqrbpbigadastip and ghichiaapbs joined
to cach@hd? QU Ftha f%%l@,rseﬁﬁgﬂ—%?f GRRY @;geﬁﬂeﬁ Qroﬁ]?r&&lg lﬁﬁ'ﬁ}eﬁsTh%plastic is
a an e of such’

ctive Ingredient reservoir- exanp
in partipaaces]l yéthylahe The thssnk anhabelooking @lenentsaldcls fismbhjoisthe
re known under. t brand names, Spi nhal.er(r),, .
capsuligp é%ﬁﬂegﬂpﬁu'?%&d@n EE%FaRS%EF axﬁdatﬁg%ﬁﬁ)fl,or H5riB a@r)ﬁﬁ inhalggsgThe
[ a -
peen RV o Pl ghitl | R Sl e
explicidy mad&b&e (-ReAvidld dth2 0antetISDLAPA 10697819, EP 666085,

EP 869079, US3991761, W)99/45987. However, the
capsul es are particularly proposed for use in an

AccordindttiRlcapduldsiRcor b I 8 Yerfioans alﬁf’o%l‘ggés%'d%ﬁ& dyatfle fdrfse for
: EP 1342483. WO 2006/ 074982 PCT/ EP2006/ 050064 2
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®, AIR 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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wo 200&e74appl | ance of the Handi Hal er(r) brand is arpdihesos0064
in which the Bernoulli principle is applied. A commobn

feature of Bernoulli inhalers that the active
ingredient to be dispensed is housed in a cylindrica
capsule and this capsule is2inserted in a capsule
chanber of the 5 inhaler. The capsul e chanber is in
nost cases al so forned cylindrical, being sonewhat

| onger ~ and sone | arger in di aneter than the

The aP@BmCGIOé thedidandifigler a@tbq@@u@a@am Wh’@héhfeBﬁlﬂﬁOuﬂl woKckple is

v P ok AP ABASR ARRL hf bT BL ec

house&lhw@'ﬁhd@éﬂl SapskiRendapis @hﬁuﬁi@ﬁi@@ﬁed‘iﬁ% caPsiAé Ehdnic@ bf {Ha
the area-of one of the two ends and an air outlet in

inhaler; jhBe gansuleshamher i ithmesteases alsedomiad aylindineal (being shurawhat longer

' f
o w90 8 TR, 555, o S AL o,
Vertlcaﬁy (e hﬁhlljﬂ)ganﬁﬂmmoﬁtblﬂéy capdialle), G\hﬂlﬁ’@ﬁ?m}éjr@ a}lﬂgﬁecﬁésfselﬁéaﬂy parallel
I Ttudl nal axis an

hplece defines the Ion?
to the ‘ilﬁﬁé’ef Phe éli iCapsulf FhaEbenhas apidr inlef wcthe aira9é ppentiibe G ends
and m%ﬂ%ﬁEﬂn‘#ﬁ%&r@? Sf thBSMELEhd. Gls a8 oull aﬂ gf) Sy onouﬁ;%Iece
di spense the active capsul'e conten e capsu I'S
Withinfthe ﬁamWonk&rf&hb prigsdnd ﬂeerclrlbyom of mmvleht&QB&e Hﬁ‘e@lﬂbd sh‘@tchmg from
Generally the qpenings are in the

e ca

the cang{Ig Shger ot Wit ahg el rien duinse oy lﬁegwgb@,aj s ang thus
he axifHifkH
the axiAUIRL oL TR AEATRP I BlleploP o Bofid (¥ Foril oPlads) divetion

the longitudinal axis of the capsule with a two-fold

. effect: firstly the capsule is_nmpved by the air flow

To disgiges 5 acifvs fgortle Cotys e arrsale 18 6rly qpfﬂn%iawsglwly in two places
on the lUn?fsﬁieQ:aélﬂ SGerefd fth@ﬁﬁﬁnng%%?@ﬁd[hé’ vichfl§ Aiife tfwooﬁ%lg—%de ends of

al ong by t e two capsu openi ngs creabes a nega
the capgde.dif ew ainflewi fiofithaair aflettth ﬁletmxp@.mlemsapmmgsd it the aap/suli:

of, t.he | e SQ t hat owder

. d
chambsy i 705 B0 0S5 e hmde WieB ol el sy he
~ capsulelig gncRafh By klﬁ}galﬁﬂéﬁ/%ﬁlhﬂ aYorlsSRdo Vﬁﬁxdﬁfdﬁklb &A1 vibrate in a

consi st _of two cup-1i parts can be 1inserted
small ayea) 2ecoBdlyctiieair ﬂcrwu;g alpos b@tﬂﬁﬁeﬁwo cPhanlo apeningsoureates a lazagatlve

pressu g R A R E S ViS4 it R op s P P U poveder

in the chypuds it wakiried lalomgits taa alir flotw MASVEhised.axi s. The
| ongitudinal axis is the axis which lies parallel to

the generatrix of the «cylinder casing. The

th P UORATY 4 Brhl ARBRE A0 0360 HEARBLRASF o

1nserte(hﬂeleso‘.0;i1qalla Illldiotehd‘l othes S‘lhs Gﬁtaai‘ MG daﬁﬁil@ﬁsgeﬂ@&fﬂﬁﬁ 'EM% way is
r(r). already nmentioned and preferre

thet of il ey LAY Ao Rk i e sainder b e utgishdinal 4 and o

transvefsQ RS S e o2 b

B A T

cyhndep@asmgaﬁue bagpmhdalcaxhsas ldngemdhbg thel tBmb @ §Eki 9 <6 WS WL
WO 2006/ 074982 PCT/ EP2006/ 050064

nber of. the typ
tongitadinEESiampS e rsnilo as B OYRr g v testien asiraulspEPRELy.

bei ng provided in the capsul e chanber,

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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WO 208disr4bgvi ng two ground needl es for opening the pgaps3b&ios0064
c) an upper part with a nouth tube which - being able

to conduct a powder aerosol - is connected to the
capsul e chanber and d) a top. The elenents a), b) c)
and d) are connected to each other by a common hinge
element 5 so that they can be noved fol dabl e agai nst
descritkdebhow, B8uttor\FAVARIE R drds 4 §rmolRirRHroRRR it E&Rule chamber,
descri bes a capsul e hol der, ich can be fornmed as a
and hayjgg &vo grpuph @egﬁﬁﬁefor pyerangithh sepsuly, €] dsuppter pare withgenourth gibe

. sul g i into thi | | f t
i YR P St L At b
a top. Riieeslétheind 8)5BYlc) and [y arebbrebtePidGadbBdd 258G nmBH hir}8 element

t he production and subsequent filling of capsules
so that fheysanpp graved gdable egermast exdheothesapsul es are firstly

" : hine, | Si I I n
AdcisGERONRE BY RERNDS (PR3 BATNICL 5% bl s ol
in the pageldp) ené davih kibedt thadddd. Mat bapsaleds eldmeded intb tHiy edp¥ule hibRler for
capsule top is 15 generally fitted | oosely onto the
the purpess Qi SOckiBETHP or t he provi sional closure. During the
foll owi ng procedure it may however happen that the-
capsule top falls off the capsule body or opens so
Furthert Berhowl b itileadern atel disvlexkd ihPEI3385 72 ki Wiveo weassg| e
becones possi ble. Such opened or contam nated
capsul es nust then be renoved before the filling
] . . ¢ L on
D P L Nl o Q5T KR 008, the
capsuls are/stly praslupedby mavhiye, prevdsiomdlyalesepshbeiraispohed foythefilling

i R R0 e it BT T M

general®y} S l%osé]? 80 thd BHsPE o) RF4H riogé%o-ﬁgﬁélggﬂé.%ﬁﬁ the

obj ect of the present inventio 0 create capsules

following proisedurn itraaphowerse lappea shat the capsuletpi felfs & the capsule body or
rovi sional Ly clased .hut,.easily reopened again, and

opens il cOhEitnation o heipside ofBe Srnsliscpectmpsaassiipuelhgpened or
contampria€ddesapiilys BastARS R ' i t

capsulgéiBO_A furthe?ﬁgg?gg?g%¥h%%gggﬁegﬁ??gﬁﬁﬁém?o
pharmageiigelefosmulatienpsul es in which as few structure

el ements as possible nust be fornmed on the capsul e

top or the capsul e body for the provisional closure
Descriptivh éfthe finvialitionl osure. WO 2006/ 074982

PCT/ EP2006/ 050064 4 Anot her object is to create such
The pregent inecgtian sofvesihisrorpbleprhyfaavating jasepgwlecithe éypeatesaived above

which, BEIMRER 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 clements

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

and the final closure.
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Wozotféﬂﬁﬁgdze body and capsul e top, beyond a sinpl e pasapablansooss
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. Detail ed description
of the invention The capsulde according to the
i nvention consists of two parts, a capsul e body (body)
and a capsule top (top) which can be joined to each
other so that that a stable, sealed cavity of 10

Anothet ebjeniad tw clcatesutlsa Eapsniedn wlnucd]mccmnfemnmgl prigerientation between

capsu LAY P 15 o P4y, &l e B s SRR G ne

area offshrhb, Qe Bachaasd) hsﬁ&ce@ﬁ?ﬁi@ﬁﬁfelp@&ﬂsmﬁal Gnd/oPfiRaltcdtire of the
speci fications DE 33 45 (I ngel heim M I nhaler), EP

capsul® 591 136 (Ingelheim Inhaler) or in EP 1342483
(Handi Hal er(r)). 15 The casings of the top and body
describe a hollow cylinder with round cross-section,

Detaildd @estAption bfithd ilveitidh case being open and the under
side closed. The cl osed capsule is thus conical on

The capyyle argeuiinitofhel inygniignaronsists of ive Rats, gspprale bady (bedgand
st SRSty B BB a0 ity o

definedcapsmt & fodinsd ahivh cbﬁﬁiﬁsﬂi\‘ﬁplﬁdrﬁi&@aﬂmcﬂrfdnmﬂaﬂidiﬁ Thedize bOthe
the closed end of the top In_relation to the greatest

capsulefis syelt that i pan prouss é%@menznowﬁiféuhaésrs ifidted, Wé@t%psw%ﬁs described

¢.& In @%gﬂt% foﬂ% ar me.c e@lﬁé %{EIH?M mﬁlga?én? Fﬂ ! ag'{lgerlhelm

Inhalery\btmeR:mm3pH@@cEH§E£®py i njection or bI ow m)ul di ng
and thernoform ng and/or plastics, the processing of

which to produce the capsule top or capsule 25 body
.£an
The ca&ﬁ%ﬂf tﬁg‘ to and, %dg d%&h?%g ?Logcgvg g#lhﬁt%ghxﬁﬁoﬁcg&é?séése?ﬁ%n, the top
side in siuhidage Bding operspidatie nadareids etbsédi Iteictosed Ospsule is thus conical on
ceutical -chem cal substances, . in particular for

the out%g? @Iilr%ﬂégld&f:a lroadipF maisieeThy desedprdensidy ‘@nrb@d]aéﬁbﬁ@v@‘ or have
th.
anothel B0 SR habe T RIoBEA R rihd ARsNTaHERE (Gladirdly g Josed
end of 68 badg tor me cldsed emhbdfthe &dp ialhelafich @lthe gtﬂ:@teﬁﬂlhhlnbﬂeﬁbf the closed
lfBlastlc slule W thstands a force of up to 20 N al ong
capsule) pgergefey tudinal axis. Also, the wall of the
capsul e shoul d display a water-vapour perneability of
|l ess than 1.3 x 10"14 kg/(nm2 s Pa), preferably of 1.5
There Oonmntb&dmidﬁraﬁon 08 plasticghétetlalfoPty cafidnde aibpliarireutically
6/0 498 P2006/ 050064 5 vi 05|t MFR (el t
permis AREIRL Ry Fish r DRI FLLY BReom T B e KD
thermofarAtid s d/ Iﬁﬁs@ﬁ;@%é/pl%ﬁessﬂl of‘@@chgbjpgodﬂcg%ﬁ P?tﬂg top or capsule
particul arly preferably a 2 g/ 10 " m nut es.
body rqguisteng wuldeﬂebamenﬂéatmaasamw thescqudntetonsfick tetheicapsule wall.

The pla%fjl L tsllloc % als 1sp a?ftn%){narﬂed a te?lox{il fc(ojrep%%nns}/ceutwal 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 1.5x 10"% t0 2 x 106 kg/(m® s Pa). The melt
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en 900 and 1000 kg/ nB preferably betwe
\NOZO%%?Q%@% kg/ n8 (high-density polyethylene). PeTRPR0vsI050084
Pol ycar bonat e, pol yester, pol ypropyl ene, polyethylene
terepht hal ate, pol yutethane are suitable.
Poyl et hyl ene is preferred. oanmed plastics can al so be
used, for exanple those known e.g. by the brand nanes

s RS 003 L) o 0 L0 o oty

45 — SSpg/d)Q assitagar(d pirectditnpreiuitdy ag)2 10 erisggent s.
Azodi car bonam de (ADC),
4. 4' - oxybi s(benzenesul fonyl hydrazi de) (BSH), 5 _
In pref&?é?f‘@'ér&@ﬁsr tﬁé 9!&@‘[1& R fpp T})ethyﬂ’éﬂcuin%h%hzfrgBWeﬁ‘S/‘[@n%Qﬁﬁﬁazﬂéiﬁity

SS), p-tulu onyl hydrazi de , various
betweem%ﬂ anééOOQ:kg/m q:rraf@raéﬂy Mwb@n%&oe@déﬂ@tkgés daghi-demsity

Polyeﬂgl{leélteiq’%rycgﬁa@%gtgt 19(%_1{6](% gﬁﬁ%} gl%é‘%l??gB %%@g %§€er«ff rL.om t he

polyutdEi@Riase sulfableNPay18thelefs [sGHlekAES FIAmEH BlsAE: (ﬁ.ﬁ@ls{)tb@ d@élﬂ Yor
have the form of a cylinder open on one si de with

exampledhord kapvss-s @ym@rmmﬂyﬂms@;ol These materials are plastics

vi rtual ] y--henm spheri cal I 0sed ot I ower .
which Y5 gD geN CBORS BT LGS Py 01E) oY AGHRE TP haming
agents. J8b3lidayb ABINREA TRV 4 an@xmg(@eﬂﬁ%%ifoﬁﬁﬁy&aﬂaw (?Ssﬁg

are matched to the respective inhalers.

Phenyltﬁa‘pmlb -0 ergiwytsilfangsem@abatide gTSS)olﬁ tltlh}&sldﬁpﬁ’ﬂiyérazlde
s S50, G 3 e B s B B0 i

agents IhQG\ﬁI@frHﬂil thd &a@of’t@e AP fd¥kample- cdr be Uselibis er&mﬂa% aé@até‘ 0.46

mt 13.1 + 0.1 mm 12.19 +0.46 mm 9.3 +0. 46
Length of the capsule top: fromapprox 13to6rrm

2. 74 +0. 46
In a préfBRGEYersiBh B8 inodioug Ravd e orgiPof it Shet Snbhg Jle with
round Qo#Ssebiidn hdconvex, Vit lythePspHeridd cloged Eﬁh%ﬂmd@(léﬁeﬂjﬁﬁrt) and
6.2 +0.46 nun. Quter dianeter of the c%ﬁ)sul e bodi es

both compishoFpgh-gsusity polysthypse oith adensity petsfear 250 gnd m@ﬂcg‘am

.8.18 mMm 7.36 nm 7.34 nmm 6.63 mm 6.07 nm 5.57 +

0.06 nm 5.05 mm 4.68 nm 30 OQuter dianeter of the
The capsmpssites arompatchéd onthapRpestive Ihal®s. daxamples of cipsitle dimensions are:
referably 9.91 mm 8.53 mm 7.66 mm 7.64 mm_ 6.91
* Lengipf the gapshigrbods: fem.approze22in apprae 9 mn prfesablyn 2.2 WO

6 P / 6 a f

+0463203 e@%&ﬁ%ﬁ? 3996 6‘?#%%;;?% 4904946521 Hss QB%?&&
15.27p0ettemat) 19 592@45111&. 331174 0.23nd; Fﬂl@*%ﬂ'ﬂtinﬁﬂ ®340.46 nm

21.7 +0.3 mMm 194+03 mm 18003m’n 159+03
MMy 14.3 40.3 mm 11.1 +0.3 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 mom; 8.54 + 0.1 mm; 8.08 +0.46 mm; 7.21 +0.46 mm; 6.2 +0.46 mm.

@]

» Outer 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 mm; 5.57 +
0.06 mm; 5.05 mm; 4.68 mm.

¢ Quter 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.
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Wozodéﬂ)%ééze capacities: fromapprox. 1. 4 to appfﬁéT/Eﬁzéoe/osoom
, preferably: 1.37 m; 0.95 5 m; 0.78 m;

037m 0.30 m; 024rr1 0.21 m; 0.13 m. V\élght
of the capsul es: fromapprox. 170 ng to approx. 20 ny,
preferably between 80 and6l25 ny, preferred single
val ues: 163 ny; 118 ng 110 ng; 105 ng, 100 ngy, 96
. ; x 1 ording to
OverfiRlenfh e oottapdie; T SO0 2740 afPron {1 B
preferablyp? @ tre-fit3amn; €3 B’pkﬁ)ri’emmS 2d@nth2 mmyitlel $@d mimi D.€4013
_orher .via ir .0 sare rovided with a pre-
i, ]23:1@ inﬁmcitlgg ‘%fﬁ’léi l}ﬁel Z'é(i)ﬂg}r%ts of a first
u r I
» Caps SRR B PpF) Z‘%E‘F@r %%%% 07 b e ko] B0 as
ml; 0&8 mlﬂ@,SO arlp0.a7 frly G830 ndj G24nsgk2] oy Cpb?rm;hher ally 15
i ng rognd the inner_casing of the capsulag top al so
« Weighhok the apsa sioffom 2Br1SE e b 188 4 2RPTeX - 7Y, e etRr
betweBR &) AR 5413 CHTRRA L1l GRANEEngBNEE b1 AR LLhS me,

section to eac tongue an groo
100 mph 86 fiy; Uémgaglm;aﬁlmg,ﬁslmg,amngo sizes preferably

refer to a size 3 capsule. This is 20 characteri zed

by | ength of the capsule body: 13.1 + 0.1 mm |ength

e
Acoonl 615 SRRt Bt ok b o e
insertedmtty each offver vii théir open sidestaee podivaded twdth aofret el meip: cldsuss3
+ 0.06 nm The channel preferably has a depth of 0.03
to 0.1 mm particularly preferably 0.05 to 0.08 25 mm

The préTBBﬁLrE’ ot AdH /6.Qr ARARMN ruddid i%rgﬂf&rdll% iR §1Rf £E2HF e Bpening
to nmm preferably O. 15% parti cul arP

round the mselmnsmgiméthealapade be@st asoermng a0d a4irstpaiSeddBction perlpherally

r ef 0. 06 t ther {s re . .
runnin @ i pler iy g Susklie foh ol if e il ngnipg s acipe
which i§ @PRREIS s¥arhédibd. tTihe cﬁﬁﬁiﬁl/ SnPRE FaisebNBcidH ﬁﬁﬁtose%% bﬁi&r like a

can 30 be segnented. The raised sectionis 0.2 0.8

.)

tongue gig giopE¢.erably 0.3 to 0.6 mm w de. WO 2006/ 074982

PCT/ EP2006/ 050064 7 The segnentati on can
alternatively only be forned on the raised ring and

The follvilng BetaflOfel®ile 6 sides BRI PTefBUB GlsiZOr dip&ie SBs is
sections, apart froma single punctiformraised

characterizedihyhlengthng the capeyabad vt 3ot Dritram;, lneth ofdbereapsule top: 8.54 +

0.1 m%t@ﬁe%ﬁof%% Sggeﬁggé’giy% ?ZB&@’LS’I @gﬁ o%eﬁg%”.%i’sfhgo.%

mm, oumraherxﬁa:t&eccfﬂwfop a88as).o6 mnpr ef erably 5 1.3 mm | ong.
The |l ength of the segnents can, however, naturally be
chosen freely, whereby the force with which the

mhe BEAFIR AR b NP EOTPL T e ADN E, B 0
mm, mereguefatablyel. PEintinclid width ds priaferabitylo N to Ti2s nmﬂdpﬂ&fersblylmﬂs t0 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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Wwo 2060786 on parallel to the mddle axis which p@bﬁh@gowog,oom
fromthe opening of the capsule elenent (top or body)

to the closed end. Alternative versions with at | east
one or two punctiform 10 segnments of shorter |ength
are indicated in the Figurég. The final closure (main
cl osure) al so consists of the first channel
The se@ﬁéﬂtﬁ[&rc@h lalternEiAiD @nwrfgrmém B kféed crﬁﬁé% 44 e0§ belt8rmed as a
capsul e body as a ring, as already descri
chain of omﬁékf@mommdtsbpttome, aped-fromh asiogle, puamfoansee@i@cn@ Sephart-

cti.o eri her || unni n d the inper _casin
segmenfiaiion iR firek seamenty which g mictupied by nopralsed Bt ATs By be
preferréd"' The Bedthdils ardpréBrabBY RhSRnePLicGdalhikedPars %ﬁ@%@eeferably
The channel and the raised section fit 1 nto each

1.3 miplongr Thei Irretha of Begagmers) cgr bgvevermueaﬂy bo chosen |&§elbrowhereby |
the for&%ﬁ?ﬁlﬂcﬁ ﬂgl 0f ‘ﬁts s%rhq € al d‘fﬁ IEBLI’S‘EC@ on{rgl?ef?,Here,

e secon IOﬂ IS

“length mnspheéﬂé@mlayoﬂlhd Begmeit pdrp eﬁﬂlcdlmgb theRhltH. &m‘éeﬁidt}ﬁﬁ the

sectignis 0.2 to 0.8 mm preferably 0,3 to 0.6 nm
extenSIWil parallelito the middls axanwhich pemtnirem dheensainenTdheicapsulcielsment

h
(top or i) W R E Ul "Mt SVRER I 4 P OO orm
segmentaid Sehdrtadengthare indicateliis thetigarsecond rai sed section

can be | ess segnmented, given the sanme hei ght and

width, it can be higher or 25 w der than the first, or
The Sopf185 6 i OB s B8y BGE B BE1 B gt iy und
the outelcasinp ef therppeicbydyosaufigeds dyeatih desccnbedl anemhaction with the pre-

he capsul e,  The

ch | t her . t-el t of
closuregiieop] iRt S K DETH CRBRRBIT ) G et RS fins behind
the ﬁrsf Jafsed sécﬁbﬁ edes g0l @R oggriig %Iﬁclﬁl:agsagsroeo tﬁn@lﬁ}?ﬁ%ge%%e}ﬁted The

desi gned such that th ce nee open
channepand thepisel settwm fitdpwidach ethentint stofpopaEingobod )Herap)@u’ tit is not
ef ween O and eferabl 30 up to 2.5 N.
necessaﬂz]gorﬁﬁ anllleo%elﬁ I%Flé’ffgf IgWOHSPXIB'e _opened by
pul ling apart wit hout destroying it, at least the

expendi ture of force necessary for opening being .
The Seqﬁm'é Fagedishefiont is §. Q8o 016 Brpfeferaldy &nling0.4 henm, high. The raised

/ /
sectiongl G250 P40, meefiL TG GmE S tFon does not st and on

the casing of the capsule top when the second raised
section locks in the first channel, a second annul ar

It is impayisnhikiet this scoenbrised Reqtigntinormed sush thatahemshpletsiells thom

e, oSSR o 5O o DEB ERRLH SR, By e

raised SEdf’[l(Bl aabo s ebanattd, igtvenrthd enaleet® aB@ widih; © aibehigher or
ul arIy preferably 0.05 - 0.06 mm deep It is

wider tza, % 155h oy terg 1y :bccgnlzgatm ofthese ¥pragty Iois havweven imporiant that
the secdar{a g%ﬁ%&e ééféglral?ré%rpalg'g’ m e%?y %ng 1eﬁ g?‘ed ozr?% tg%gla %)8.8?/81 at
the othaxpdrttefenent of the capsule. The second raised sectlon 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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wo 200kd78d3@nnel s on the inner casing of the capsul pctep006/50064
a further version a bead is also forned on the outside

of the body, running around the body perpendicular to
t he connection axis between top and body. The bead
serves as a stopper for tBe capsule if this is fitted
over the body, in order to prevent the top being
pi erced by the 15 body. The area between the open end
of the body and the bead corresponds to the area of

In order thet thp diist raived seatip foasinet st@pi omteisesipg ohihg caiwée topachen the

second e GA G oBRnghe BORYHBHE nbcigh bl iy Plimed bhind the

first ch&ﬁfél GedcRomshélezedtion @ the opesial ] whaky mehRirdinats b corrcspond to
| ocat ed behi nd the second annul ar channel or rai sed

those of Bietfirgwhammed However,dhis serongd ehennghis preferebs0-Vhe 0dlfarm,

pric S g, PR TZ85. BPRERERR) DAL 205, sk 01 o

015mﬁyﬁhﬁﬂu@1ﬁm Dy/@iin, tWide.bead upon closure. The side of
t he bead whi ch p0|nts to the closed end of the body

can be forned in the formof a wvirtually rectangul ar
The ralg%gsg?t%ns c%ﬁ‘tafsg %]ptf q)?ltthcgﬁlllt&l é}%ﬁ"% [Elgﬁ & sﬁlg %85’52 %d tgee
channeBdwnaht apeoesingoitiecpadetqgl a | oose f itting of t he

capsule in a capsule holder, the variant with

flattening bead in the case of a firmfitting. The
i SRS 1200 BN kL O BLE i roun e oy
perpendiovar W3hé bemretibaeskiehdwodn foh encﬂ)bddy dihe besd smeks as a stopper for

endi.cyl ar on the capsul e body h its.side

the capiie fhikiacs fised peer il cBter BTN Rk toprheingspigted by the
body. 'ﬁh'%%réafﬂéﬁvé&rﬂ}{@g &L4R dfihesls&ig Anl 3 64&8 c%ﬂgﬁagﬁ%ﬁ) tH@brea of the

proj ect over th capsul e t en cl os

‘body overaviséht the morf ca;nlbeqmshtd @he beadtie lmttdldndht)bokw owh thee the top can

be Pus@fi A5 bﬁéfb?vﬁ‘r %{}’%F%I the,¢ ééﬁ%‘]’?&# ‘%ﬁ‘é Eﬁ@éﬁ@%ct“b%'t er

Accordﬁiw 1bERPABYnd thebeRE@ AN BNREGhh 8k Yaisedection, The side
o/ 074982 PCT/ EP2006/ 050064 9 The thi ckness of the

of the bred Whichffatdsdhe openaand obthetivdy lstudgs mpmperyimﬂmedgh en the outer

t th t h
wall of it iy S Bt B 4P Fo e B HAER R S0k A% Binpof glgsuge. The
side of €c HeB& wih@hpdhts & thelchRed BRE ofhe bHE, LR Bim¥dinGhe fdid of a

bead is forned greater than it is’in the areas in
virtuallymecgangrles edgeer flajten towards theslased gint of thadody. Therfermation of a

v Sl LB MBS Pl 5 B2 5 RO B B bt m
capsuld HldRAhe Ratidif wiihsfldteaingWetd HEhOtadeE aGlrASHEing AP Beld can be
in another three or nore ribs which run parallel to

continupheon ipkegiuptedi nal axi s of the capsule. The 10 advant age
of these elenents is that the capsul e can be renoved
froma capsul e hol der, such as

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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WO 206684830 be used in the above-naned powder i npalr®pSe06/050064
W t hout bei ng damaged or opening. Optionally the ribs

can also be formed as circunferential, spiral raised
sections. Further external design possibilities for
the capsule can be found i®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 fuses can be heat-seal ed, glued or

The thiokireds of the dvalls o€ theetoe and/efisbel bodpeanmeapdverithe erftiee atgg. Thus the

.. reducing.to up to one tenth. AlLternatively the I
tnickngs it s oo et Betoited R moier g B oeiey By oty or at
the spoVeh RRAHA9fat herh-tBEBEHdNY forRed RERdritkanGRRSH KR 68 in which the

di sclosed in 20 EP 1414639. Such net hods incl ude
walls rimeit a stesaglitdigre bip ome aesionf theaeadls of iyt topiapd oGk dedy arg 0.1 mm to
0.5 iéﬂﬂ%etc' In a further preferred version the gap can

-~ MHENGYeat -sealed with a filler. Pharmaceutically

permssible filling materials are suitable as filler

for such a-filling of the gap. 25 Optionally it may be
In one gessiblewersion brgls piefermadeondtle atsitia shtsyle of therrdosed s 5 1
This can l. ac LY..| LRt
st 3 A e SR B KR LI Bl
advantiddl of the¥e eldnitmity ik Hak e capsulataberemaped fremh adapauleaoldsr, such as
bg engr.avi nqgmor the inscription will be worked into .
can e.g; heuseqjin sha Beverpamed pewdas iehders,withpu peipg dpmpged of opgeing. -
- r. [ i Pt J | -1 her ef or
Optiong B rep REf als s PR ol R BE Bl B el °
relief-type characters can for 30 their part be forned
as a channel or_ raised section of e,g. 20 mcronefres
Furtheiygxternal degiengpessibiifies for heGapsitle ean bedotpdin e slafsplihe art.
formed on the upper part or on the |ower part or both
el enents, the inscription is preferably formed only
In ordeniio diteinl aovetter maaling bByesi topcind rhody wihiee theadapauls is dloset) ¢hiesseam

WD 2006/ 074982 PCT/ EP2006/ 050064 _10_or. sypbol s
betwocgiten @ ﬁa(%)g/%sﬁfﬁéae agaat-ée%la% @%r&w@eﬁe@tﬁwa@ vapour
: i
P e P orffivef 8 hole op i b covered
with a tantinheus protectivofiln. Methodsadf heaf-smaling tHequliastin gapsule are disclosed in
ceut i daormul ati ons in _powdeg, form and ..
P 1483670 T8 thesict ipclidR hedlecafife b o Sianctr B9 38 voldsringrieon et
capsul e contains at | east one of the active

ingredients listed below or optionally conbinations
In a futherpeefbrredwersigodhagap canbe Absteaeglied svithaanfillerhBharmeegyitical]ly

permisGf ST AR s P Bl i o ik B e
i nhi bitors, LTD4 ant agoni sis, PDE-1V 10 i nhi bi tors,

~ steroids etc. Exanples of anal gesics are:
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 lafter 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 channel 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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wo 206998bgE, di hydronor phine, ergotam ne, fentanybcr/epa006/050064
nor phine; diltiazem Exanples of

antiallergics/antihistam nes are: 15 Cronogl ycate,
sodi um eronogl ycate, epinastine, ketotifen,
nedocrom |, nethapyril ene. 1{0Exanpl es of
anticholinergics are: Tiotropiumsalts, oxitropium
t
or swnﬁ?l}ls/:t:igfg?%tgﬁ@g ?T%Lﬂé escg%z be %dgg%ﬁﬂu%%gianﬁ%s ﬁln:{lﬁs rega:rds contents or
origin.pr ef erabl y bei ng contained as counterion (anion)
each case chloride, 20 brom de, iodide, sul phate,
phosphat e, net hanesul phonate, nitrate, neleate,
It is clAf Gt Be d@échgﬂ&?that fd @%ﬁi&cc&ﬁﬁg" t@tﬂ‘?e 1n9§1ﬁ10?1t1§ suitable for
succi nate nzoate or p-tol uenesul phonate
housing phamaogitmni forroniatiens inpowdepioonmabd ewiatés, for uﬂnalappu nn a

particos % Fofineh€ Rl PRATRA oot SRE AT btV eingtedBRBtHLbelow or

optlonﬂﬂfrbo%ﬂﬁﬁzﬁ’i%ﬁé {¢reol SO be used as solvates, e.g.
drates. 25 Exanples of antiinfectives are:

Ana‘lge@e:@,r@lh@]éfpglcs,rantlplmhn@rglctss (rafimseasipios)poiiistamines, antiinfectives,

. I t et [ . tam di.ne. . Ex I
iR 5o G B B PR T R, e v
inhibitBel bl iccs are: 30 Banbuterol, bitolterol,

carbuterol, clenbuterol, fenoterol, fornoterol,

hexoprenallne i buterol, isoprenaline,

phenyl ephri ne, pirbuterol, procaterol,
ExamPF% %g{lﬁé C%%géal butanol, (as a free base or sul phate),

Codem‘é;’iﬂll’f?dlﬁm hnsd,l Exbanting, Cihntaﬁ)ﬂhlﬁu ien@iltidzemubut er ol ,
4- hydr ox [2 WD '2006/'074982 PCT/ EP2006/ 050064

- Examples 0{@@9@%@%@{9 WHRGS BEopy! | suI phonyl } et hyl ]

Cromo gf}'&tg 030 é F}%e s yﬁ%ﬁh%},%@%}?ff&j ﬁedojci&%ﬂ, methapyrilene.

- benzi m dazol yI ) - 2- net hyl - 2- but yl ami no] et hanol ,

1-13-(4- . |
-ExamP}Féhﬁéé%’é’ﬁE%‘&ﬁia%) 4- hydr oxyphenyl ] - 2-[ 4- (| - benzi mi da

Tiowogf s ST s, T oA AR LTIl shpoppopiyg et

trospmm, 441t there preferably being contained as counterion (anion) in each case chloride,
bromldi,_@ g}ésl go l N 2 esgiphéléaﬁé ggetggq?,m %g%;giaggtgoe% citrate,
ﬁnnarag_eg Faé‘ﬁ?c%,m @ﬁé@lﬁa’tbz, b@ﬁ‘icﬁi’é or%—ﬁﬁt%ﬂ&uﬂmoﬂ&le. et hanol ,
Ipratropiyoy loxeeid®s, oxitrogiind brdntide) zioxapium: Bewlide; Hefr@pi(d-bremmidey| o

monoh 3B et el e omedion e 536 Bhescommnungs aunepsingally

also be>i1§€d B Bivakds; & {lﬁVdEa'iE:s("' et hoxyphenyl ) -
,4-triazol -3-yl |- 2- et hyl - 2- but yl ami no} et hanol ,

5 hydroxy 8-(1 10
sopropyl am nobutyl)-2H 1, 4- benzoxazi n- 3- (4H

EXﬂmpye\éé’ﬁéﬁ(tYlE%(’le?frPﬁo 3- chl or 0o- 5-

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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WO zodsfo'ﬁ,édém onet hyl phenyl ) -2-tert. - butyl am no) et haspkrfiosios0064
- et hoxycar bonyl am no- 3- cyano- 5- f [ uor ophenyl ) - 2- (te

butyl am no) et hanol . Exanpl es of EGFR i nhibitors
are: 15
4-[ (3-chl oro-4-fluorophenyl?) am no] - 6- {[ 4- (mor phol i n- 4-
yl)-1-oxo-2-buten-1-yl]am no}-7-
{[3-(2- ﬁh/e% gﬁfo&pﬂr @rs ﬂﬁ}a@ﬂphmm}eth 1]- 2(3H)-benzoth1azolone 1-(2-
f I uoropheny anlnﬂr [4- (N, N
fluoro- ﬁ-;hﬁ yyﬁwmjla,ﬂ. [4-(1 bcnz1m1dazoly1) 2-methyl- 2—butylam1no]ethanoi 1-[3-(4-

methO)ﬁ]YP%%(})fla&m[x tAF E%%S%%Jh%’&yl? 3} 4r(o %ié{é%%[ﬂ;a%gnwlr?r?}% -Qu i nazo

butyla@ﬂoleﬂahbldﬂ@ﬁ@hmm)% ~oko oD ,2 Bmﬁ@mZmI—S yWA-[RE-NN-}
cycl opr opyl met hoxy- qui nazol i

dlmeth)ﬂlﬁ{“{wh?wl)p%&?ﬂﬂ&W?P)Ila?ﬁ%?th@f’{ [MW‘I%MHESIWI’? 9xQ;fHhl-1.4-
benzoxzéjn % ))QTQ Fg?f rg Oxy Oﬁ%?]heyl 2 propyjaminolethangt, 1-{2H-5-

hydroxjr—lil:mcroeRﬁIﬁ-gmjbemnxnanj 86}1} 2-[3-(4~ nlbutylczlxyplhenyjl-) Z-methyl -2- .
- - 6- -2- -4- -1- - 2- hut en-
propyIdgpgleiinelo | 1260 B iosEGR AR oA SO 2 1 &
methox@plﬁe(ngrt)clhi @ftﬁafoi f3' ﬁg Qgﬂaﬁgl I:ﬁsnaﬁﬁﬂm}@m’ahér S(lﬁhrcﬁ{yf@flhw

X0- nor phol 0Xxo0- 2- but’en- 1-
hydroxﬁm@}m}?yl@l(lﬁpb(m@t—ﬂaﬂ;ﬂdbmmeama(%m]1 (é;tamazdmhhyoo -5-

triftuorgbpRON A2 MRS, RG] nol -6 {14- ((Ry-2-met hox
1-(4- ﬂm&gﬁ%ﬁﬂmlﬁc)}ﬂ@@ﬂ%@%&@ﬁ12 ftést. ad_'ﬂt)ﬂQﬁnno)ethanol

7-cycl opr opyl net hoxy- qui nazol'i ne,
chl oro- 4-fl uor ophenyl ) am no] - 6- [ 2- ((S) 6- met hyl - 2- oxo-

n t.hoxy] - 7- met hoxy- qU| nazol i ne,
ExamP%Df)Fge%ﬁl 86’8}{9}%“” ophenyl ) am no] - 6- ({4-[ N- ( 2- net hoxy
4-[(3-chletdWfluofphemiljayiaehf.@]4-(morpholin-4-yl)-1-oxo-2-buten-1-yljamino} -7-

1- oxo0- 2-buten-1-yl }anm no) - 7-cycl ogro yl et hoxE/ (%Jl nazo
cyclopropygmethexyayinageliie 4-163-¢hlprr- biketophgmy;

| dlethyl%ﬂxo§ N.oNo D5 1&1—‘1 Qﬁg&ﬂ&%{}z ?&r:lgi’n%pweﬁ{bxly c}{ﬁllﬁmlﬂé?)ﬂf [(5 chloro-

cl openty 0X

4- ﬂuor@ﬂeﬁﬂ)mﬁlﬁebﬁﬂwmﬂ-ﬂwdhﬂmhﬂo)ﬁ-GIXb‘E-bIthHbﬁlmiﬁe}@t hox
cycloprgpylyefhozn RRzaling. 4-L R rabimyl-hyRaminel A4 fRrmbP i

T-oxo-Ebie - yq ﬁ&}Qb' aoﬂedt%'l&y (qt],tmazohnet h[)g% chloro 4-

phenyl - I )am hol -6 y-et hyl)-N-et hyl
ﬂuorophmyh}agmllo]fﬁe{)[-42({5)16%1:11)!13/2 §3xcamorph))l1m PDA6072-H8R2n- 1 -yl|amino} -

7 cycloggé}éfgp% ng%%a%fgalch@z%ﬁ flq.@rophenyl)ammo] -6-{[4-((R)-6-methyl-
) | MR
CKOIﬁm%ﬁahl%-&gFﬁﬂ¥§J?%%¥h 0XO0- buten I g cyc

quinazqdipe 3 rabigro-dyil pp@al)iammo H={[4-((R)- 2-methoxymethy1 6-0x0-
morphcﬁ(nef yf) h &H}e % ?l.lte tlnhﬁé] gr&mg}! g] los)i'opyinl'}gt (t)}%} &1%%!%1111%3’1 ?@
chloro- b—lﬂuefbphemﬂ}a&ﬁh@]oﬁ {7{(@yslaah bﬁ@-hib@]?ﬂib‘lﬂltﬂ-?ﬁzdﬂhd@?ﬂ methoxy-

3-chl oro-4 quoropheny

avinazqiing, 4. I\(3Nhé?rﬁélrﬂwanh S b Grmathory-aivRoy-

mcthylﬂ'&f%%lfe)o%#?r%tﬁ Eérﬁglgﬁ eﬁy%ﬁﬁ%ﬁw&%ﬂo&@zﬂﬁ&%lme 4-[(3-chloro-
4-fluorhényloind]- ﬁ%{(hﬂNMnﬁthﬂlamnm)—Z-dmt;&huten- -yl]amino}-7-

1-y t et r ahydr of -3-yl I
cycIopeéltylgf)](f %ntgxqg:mhgfz,oéf K}Q) (1e»p{12ny e{h%l)gxtn?nrz)] 6- ¥[4o()1(\?/ lll bqlsl;J I(Zn %Ze?holx?f

ethyl)- zfuklﬁey’ 913§2§ QYM@;IZTI E@Ianﬁm{}{% cgré\lléﬁr%pﬁﬁ}chﬁ%% ol bindarTRR) Y -

0XO0-
phenyl—ethyl)ammo -6-({4-[N-(2-methoxy-ethyl)- N—ethylammo] 1-ox0-2-buten-1-yl}amino)-
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WO 2006ka7488% no) - 7- cycl opent yl oxy- qui nazol i ne, PCT/EP2006/050064
4-[ (3-chl oro-4-fl uorophenyl)am no]-6- {[4-(N 1O
cycl opropyl - N-net hyl am no) - 1- oxo- 2- but en-1-yl ] am no}-7
-cycl opentyl oxy- qui nazol i ne, 4-
[ (3-chl oro- 4-f 1 uor ophenyl )t no] - 6-
{[4- (N, N-di net hyl am no) - 1- oxo- 2- buten- 1-yl ] am no}- 7-

7- cycldpﬁ? rhétBbahyidsafine anf(R)-y1- ?JlﬁiyheﬁhYI)alﬂﬁioMZ(C{M[Ne(Z-methoxy

3-chl oro-4-f| uorophenyl) 6-{[4
ethyl)-Npeth pEoh) -ee- friyten- 1 yl}amino)-7- cyclopropy]methoxy -quinazoline, 4-

[(R)- (1;;1h81§3ﬂ0e?xhﬂﬁﬂhﬁﬂo]1s %Aﬁ@g@&&hﬁr&p@& AT NENN sUTstRT A R R
buten- 4yl} fBire)Ti-ayyloppdrgimeéthexy-qaha/ifte,oi-K3 cRlome #hinoyemiehphianyino]-

i nazol.i ne,

6- (14 ghTBe Ylmw)ﬁp%éﬁ%fﬁ;m liganino ke 7GR sHaydro Bean-3-visry)-

0 V. GDQk- -0x0-2-b
qumazdﬂiﬂ 4;{ 3 &1%;&#@@@3{%}% o mqwaggit%xagﬁ%cﬁyz or:2] uten-

1- yl]anpym}r 64(@5[)—2¢t&hydi‘quuanm—yiomé qumazohne 4-[(3-chloro-4-

ﬂuoropgpxﬁéf érﬁ E’Iél) f}? _(é) En%th%xgle yl) r%yl)ammoqol-oxo éLo teg\l N-

yl}amn%90? Eyc@éﬁeﬁfﬁéagfwzﬂlﬁmoﬁﬁé ﬂg%ﬁm&m&hﬂomﬁmﬂﬂ amino}-6- {{4-(N-
ro

chl o | uor o- benzyl ox heny am no)

cyclomoeylclﬁ me{tprlzmmﬂamznbpmdyyuaénm?/yawh@fw q}unazohne 4-

(<o AR AR A5 KAyt g o) -

[(R)- (tdmhjach@ﬁjrﬂr A-yimetiox¥-quiiakilined-{(3- chloro—4~ﬂuor0pheny1)am1no] -6-{[4-
yl ] am no} - 7- met hox ui nazol I ne,
(N,N-diméthglampiogriooxe-2by g'pﬂéqwmyhﬁ[@}(ma{wdwm B%)nilfﬁhw]

aues H SO BB Mo AP 081G sty o gonin, 410
chloro-4-flupBopdietr pamino]-7-[3-(morpholin-4-yl)-propyloxy]-6- [(vinylcarbonyl)amino]-
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particul arl preférably present as tiotropiunbronide

nonohydrate. Therefore one aspect of the invention
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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containing tiotropi unbrom de nonohydrate. WO
2006/ 074982 PCT/ EP2006/ 050064 17 The named active
ingredients can also be used in the formof other
phar macol ogical ly conpatibFe salts, addition
products, solvates etc. 5 The invention is preferably
used- for containers-with the naned active ingredients
or _ conbinations, but is not limted to the naned

The nagied peidve ingiedirnisres alspbe used mhe fosmofathar phampasalogically

compamg!sﬂkst ¥ (ﬂﬁoﬁﬁlg)dllétg%o Vafl§ eapsul es filled with the

C|na t ance ornu ati ons can be heat-seal ed
for storage in blisters, pockets or the like or stored

bottl e er cont ai ners i sters and pockets
The inyenieR 18 By erﬁ%&reé PT GSiaingEs waﬁiéhq PR o v MpeEgdlents o

combirfi§hE Bﬁpilshoﬁiniﬁe&‘ﬁ)vtﬁe Ahmed H(fﬂ\fé'lﬁgh&@ﬂ rare
particularly suitable. Descri on of the Figures The

For furtheyprogestioh dinphwhisity ed thediks) thns:apnmdslﬁledaqdﬁxﬂle medicinal

st A Bt LS P s B S bt s the ke or sored
in bottledeIdth& vontadndri. ®listerSAHMBcRetp ﬁ%ﬁ?ﬁlﬁﬁﬁm\ﬁﬁrf‘éﬂ @f‘laﬁ{me{t@ @lms
sul e body in |ateral cross-section. Fig. shows a
which EIF%F@IY algo @év%mu@immnéax@a pmpaétlcn@qglmmthblseg nent ed
pre-closure in lateral cross-section. Fig. 3 shows a
preferred version of the capsule top with segnented

Description of dWigutes | ateral cross-section. 20 Fig. 4 shows
a preferred version of the capsule top with a

The Figyses shegrrrriceigd yewsions o thesapsile aogprling todhe iyentian husare merely
ﬂlustraﬂegamfdo#g&?m{ he S?}gjgcyfld?é 8Lk, A version of the

capsul e acco ng to'the hvention 1 is shown in

Fig. 1 sbows apsﬁenrecbmrsinn Bf thercapsulbbddy imNeteabaosy- &cﬁ@@ly 1 has
conve and_an opening 3. The fi

Fig. 2 shaps pare )%Efﬁ Veapion O%F’f\?ﬁﬁi’%‘? fopuith fsericpive PR Plysmg in lateral
cross-sé@ioged in the vicinity of the opening 3, and behind it

the channel 6 with identical dinensions. Behind this
Fig. 3 shewa alpecferred versinh ot thetchpsubpiepiwith egnichied peaplosire i Riperal
CIOSS_S%?.% lie when it is closed. Optionally a field 15 to
°®h a letter code and/or numeric code can be

Fig. 4 sﬁ@@b h @ebfee@vdisioh of IR dapduld ﬂa? vAaS4 H&-Qé‘g[ﬁelﬁ?e gﬁ&%}&s&e in
| ower gart 30 A version of the capsul e top

lateral qragsrse6éPi-ed in Figure 2. The top al so has a convex
Fig. 5sh9¢0§{hqu%{d%%§le$nd an opening 9. In the vicinity of the

openr ng rst annul ar rai sed section 11, running

A version of the capsule body according to the invention 1 is shown in cross-section in Figure
1. The capsule body 1 has a convex lower part 2 and an opening 3. The first annular channel §
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 15 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 9. In the vicinity of the opening 9 the first annular raised section 11, running
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WO 206%72%6/ 074982 PCT/ EP2006/ 050064 18 round PCT/EP2006/050064
peripherally but segnmented, is forned, and behind it
the raised section 10 non-identical in dinmensions,
annul ar, runni ng round peripherally, but
non-segnented, the main cl®®ure. The pre-closure is
formed as an unbroken ring conprising three raised

round ﬁ%ﬁ?ﬁé}gﬂﬁ Sﬂtm@@ﬂnént?e& i# Afmell RS ARATEME $aidedl deMidiIL0 non-identical

ween, formed pl'anar with the casing of the top. The
in dimqnaiegs, lanpilar, Fenmng wugé aemd@rféht bu‘r—nonwegmewgd the mam closure. The

axi.s aX| on1the
pro-clofFp BERRnEL Pl iy ot bt e Bieed LB Oty L and
three setgﬁe:ntsel ltyhxgﬂfetdfébﬁ forined plaptdl with &efasing Efﬂiért@p @lﬁh@ﬂ%h af the
nparabf e version, in which only two segnents in

raised ﬂeélinﬁméf“ thelvasthranserperdicadar de dhei tom axis3he peis fiopnig cloped lower
t: e 4 in which
part o Bk e MRERF Bl LFRRSPRNEAARG B 1 10 !
ralsed section 14. The latter is not |dent|cal inits
nsions with the ralsed section 10. 15 T
Figure ?é%? VESR PRTRRAT R Yersion B Fehigh anltymémé%g%ﬂt%mdea@rg} of mgetiform
raised de@icicalerd RAklive to each other. In reality the two
conpoffieénts fit together |ike conplenentary conponents.
Flg 5 shows the Handi Hal er consisting of a) a

sha ed lo t 16 .open to the top,.b) a pane
Finally G VGRPR R CBPERTed M IGHE AR G0 £ a1 GRS e Atfoiged as
contmuta@é’ ARG READAND! THe Rlter 1@ nbPRIeRIG] ZLitCAREHLEn CHAN AR raik8d
burl 20 novabl e towards a spring 19 being provided
Sﬂﬁwnéﬁ the capsule chanber 18, having two ground needl es
21 for opening the capsule, c) an upper part 22 with a
nmouth tube 23 and an air inlet pipe wth screen 24 via
The repiébieaiied Chgsuavpeindods @@ﬂhlefuo@afmt t6 SRHRGHATERR BIRA. In
be inhaled and d) a to he el enments a), b) c) and
reality iy typ éomnwnf%ﬁﬁi@&ethqrdlk@ semplesaneary pymponsstson hi nge
el ement 26 so that they can be noved fol dabl e towards
25 each other. The appliance can optionally have the
Fig. 5 showptetHadiNidalesssidhg df@) 2@@1@4&&]}4@ §@ver part 16 open to the top, b) a

_Egg@%P2006/050064 19 Cains 1. :psule for use as
panel 1 Versithe opsmingRfdhe loves pars @Jé‘fa!fr atmeshrerpendiraligde the one
capsulel ARRLES Q‘Bﬁﬁ'z‘ﬂtxh{)‘\%bkegcg\;ﬁai;&r% da%gﬂgggggﬁhggswa R Gsutc

one Si capsul e WA ¢ h
chambepd 8, havsrgmeogrbmchmdhis glalfdaryo;ienhxg tleacﬂpsﬁibj‘@ran\Uppeﬂﬂm 22 with a

opepings sa t .a stabl e, ca 5 def.i ned
moutn GBF 4355 o By kit N seen 24 da whic i\ﬁgtpowder acrosol 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 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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runni ng peripherally round the casing of the capsule

el ement are fornmed on the inside or outside of the one
capsule elenent in the vicinity of its opening and -

two annul ar optionally intdBrupted raised sections

| yi ng behind one another, running 10 peripherally

Claimé ound the casing of the capsule body are forned.on the

outer or inner casing of the other capsule elenment in

1. Capsde fpr gpasirgsagyoir fos pbprarcaifical preparationssa gowdern inbalers gagsisting
or bR RS SH bR By ErBRBL SRy U el op i conve

copic ¢C

inséntgdstel ek @ipscatly $616 lehehnotiérene thelrropeninbesopend stghlefsehlod cavity of

de

psul e el enent and the 15 first channel on the

g%@%%@@?@%%@ﬁ?nﬁeéﬁ% by catching a pre-seal,

48 ARAY Qnndk gﬁﬁ%ﬁ%ﬁ o lrlotRg ;{lé p%x%gmeg A O@%ﬁfﬂﬂe%asing

el enents requir rst force,” an
reditlsechpside elenrent are iedhddromntht hsidepe putsgleaff thedeneanpsule element
capsul.e el eggnt- and the first channel on the other
dﬁ@%‘r@nﬁye ‘T‘l?p‘?“gg?e"i“ﬁer with the first raised section
GhiolalfnlaCRicRAIS HhérhaTaRt SMoh NSRRI SHaRBHer, Hinni
thg otheraggbggfe el enent forn18y O Tespective < ne
qetiphirally wumdithe wkiogwf éie dapsule bedsogre fiompden thbpetar dryinmer
pul.ling.apart the.t apsul e .el enpnts requires a
CaR T REARe caniily uetti e GoFLoTE et 1 e 1 or
QReHiRE stdiodsBhd 8k childild ARhHRCA e hAGtEE: upod thdRRBSdfRC
according to claiml, characterized in that the first
fodpsuee 9fdhe v eppsulmelenentsy. Capsul e according to claim

. [ y in.dh he in cl [ nnot
Bt A AR AaH B Sepbior Y P PSHE RISRANBa e
irttobeiindd oh g ctBatdapyieel elethentCasiih € peacHiAy B Prd-stal e opening
of clains | to 3. characterized in that the second

rodiveuch erllingapasothe svp papsile ehpmtss reapiaey e Brttifosee. Fad
Thber ot aB5" R IRE KBk P A pRT R Bl sty et

tfostahenmet on lthed atberkapaleleleniantriagdtheri wighdthie firsthraised deetion of the
channel re forned on the oytside of the capsule

poa Rl Sermentand B Seend Jhand RntﬂFF‘eO‘gFFrFé‘PS‘@%@ *Hignpform by
tr@s%.eé‘t?&sdé{c%ing ﬂﬁﬁin&i:]@suré:%}stﬁé %&ﬁ@&ﬂhﬁ% Bg p??@g%{)art the two

claims 1 to characterized by a ‘segnente
capsdsiclenyents ropirepa efoondifidrge i n the form of three

BTG res o e BP0 TP oo sl s e boeddons

that the first rai sed section of

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

1s higher and/or wider and/or has more surface area than the first raised section.
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10.

11.

12.

13,

section and the rest of the annular 10 constituent is
not forned. 8. Capsule according to clains 1 to 7,
characterized by a depth of the channel of 0.03 to 0.1
mm preferably 0.05 to 0.020mm nore preferably

0. 065mm 15 9. Capsule according to clains 1 to 8,

Caﬁ?ﬂ’é ﬁ%bﬂﬁgzﬁ%derbf thahs 1 be4fdnbsbieHaéFRANAGES ¢ élﬁaﬁné@ af® 8flned on
preferably 0.06 mm hi gh. 10. Capsul e

theam@@dmfﬁge capsuleénOdE and the r@sedcteatierstarthe ower ersingafl theheapsule
tosecond rai sed sectionis 0.08 to 0.13 mm preferably
P0. 10 -0.11 nm hi gh. 20 11. Capsule according to clains
1to 10. characterlzed |n that the walls of the top

and of the body are mmto 0.5 mmthick. 12.
Capswlgsapcardigioromie s c}aanszl &9 Prechpragigrizad by éﬁga@m@da fslrajsad

Bt RGEr R BTG Sl erdeTaarssiiag ene

or polyethylene terepht hal ate. 13 Use of t he capsule

accor di o one o the preyious claing 1 tQ 12.in

B%liﬁ]@c fogme of a1ms 1 to 6, characterized in that the first raised section of
the capsule top is formed as a punctiform raised section and the rest of the annular

constituent is not formed.

Capsule according to claims 1 to 7, characterized by a depth of the channel of 0.03 to 0.1
mm, preferably 0.05 to 0.05 mm, more preferably 0.065mm.

Capsule according to claims I 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. |



