.Blister for inhalers The invention relates to a

pri mary packaging for inhalation fornulations as an
i ntegral conponent of a serviceabl e powder inhaler,
in particular for storing pharmaceutical conposition
formul ati ons which contain giotropitun brom de :
nonohydrate. Prior art The nedical aerosol therapy
oriented toward pul nonary inhal ati on by neans of
nebul i sers, netered- dseerder mhaks or dry powder

i nhal ers plays an inportant role in the treatnent of
numer ous | ung di seases. Single-dose and nulti-dose
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a particle size of approx 1 to 5 pnm), and generally
ége or nore auxiliary agent(s). If a capsule is used

T/ Eont ai ner then this is opened in the powder
i nhal er, prior to-the inhalation manoeuvre, by
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I nhales. A distinctign is rade in powder inhalers
thetrsegaent ofnumeralsdengalisedos. i nhal ers whi ch contain the
formulation in the formof a powder supply from which

the respective single dose is renbved by an :
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scope of the present invention multi-dose powder
hgvbilidné ismistonised fermdwitba, papisisieint of ppmde] dos e ganerally
are arranged in a blister strip.or in a bljster. disc
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T i is opened to deploy the drug powder. An
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of the inhaler. The inhaler of DE 3336486 is

scribed in nore detail. b of exanple. This
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pockets and holes are | ocated above and bel ow each
~other. The chanber conprises an air outlet. The
i nhal er al so conprises a plunger which is arranged
such that it can pierce open a respective drug
pocket, so the drag is released into the chanber and
can be inhaled via a nouthpiece. Reference is nade to
the drawi ngs of the patent application and the US

pat ent specification. DE 4106379 descri bes an
inhaler into which a blister or the like for a




3 Adistinction is. mde between the pripary-packagi-ng——— i
and the secondary packaging with respect to the

packagi ng of the drug powder. The prinmary packagi ng

is characterised in that it is situated in direct

contact with the inhalation fornulation. The primary

packagi ng can optionally be surrounded by a second

outer form of protection, the secondary packagi ng
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- remains stable in the long tam If the material and
the constructional configuration of the primary
packagi ng nmeans cannot ensure this then a secondary
packagi ng nmeans is required. The choice of a suitable
material for the primary packagi ng neans is
determined by two factors: on the one hand, the
material nust be able to fulfil the protective
~flirtation discussed and, on the other hand, the




Pl astics materials fromthe group conmprising

t hernopl astic pol yners, such as pol ystyrenes,

pol yol ef i ns, pol yarni des, pol yvinylchlorides or

pol yur et hanes, are preferably used. These have the
necessary rigidity and nobi3lity to fulfil the
mechani cal functions of the primry packagi ng neans.
Their drawback is that they are pernmeaple to
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with at least two cavities that are open toward at

| east one side and are separated from each other by a
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t her nopl astic polymer(s); one or nore el astomner(s);
one or nore dehydrating agent(s); optionally, a
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of this type include the penetration of Water into the packaging as well as the removaI

of water from the interior of the packaging.



penetration of noisture_ into the fornmulation-is

del ayed conpared with the contai ners known fromthe
prior art. In a second aspect, there is provided an
i nhal er containing a blister as defined above,
wherein the inhaler contains,one or nore single
dose(s). In a third aspect, there is provi ded a
pocket containing at | east one active ingredient
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the invention, an inhalation formulation, which

Blagticsr amployials ofiemi fhe gronpi comprising ethgimaplastic polymers, such as

BN R s B pl SR CRRART S e dnes, we

prefeathily aisyd.| Bhepet have thef macessaty rigiditg p:imiy envbility thefulfdr the

| EIQYCF ect!egg%g?m#ﬁ%ﬂggg&wt i on of re fro.n}hagﬁ yare

Perinsit2¢ & denesMAeHid mﬂﬂfmnfoupau&ﬁbm. There is thus a need to increase
the capacity for the packagings to stably store the inhalation powder.

Surprisingly it has accordingly been observed that pharmaceutical formulations which
‘ contain tiotropium bromide monchydrate as the active ingredient react in terms of
their physico-chemical properties to a change in the degree of moisture. A solution to
_ this problem could be found i that materials in which a dehydrating agent is
incorporated were used for the primary packaging means.



The reduced penetration of noisture into the blisters
i nproves the long-termstability and the stability
after opening of an inhalation fornulation. The
long-termstability is neasured in a packaged and
seal ed blister or a packaged and seal ed powder
i nhal er by long-terminstances of storage in which
the extension to the noisture protection is
illustrated as a function of’ the blister or powder
e oftR@liRgRtisAt © i n my/year by the percentage by
wei'ght of nol ecul ar screen. The stability after
opening is nmeasured in a powder inhaler that is no
Th(L: g)?e%g t cﬂgc%%ﬂ%egl @(Sjreﬁ ng? E)hck% 1ng§3?rp$%)fo% otfr&ebhster strip or a
e Tenove ron1a e neasuri
bhﬁar alimt eos mberlatﬁmpqmdrdelo ctohtauﬂ@ aa | poiasIrd-sensisive apladnaceutlcal
measur

comBRTI Dl " LRGP TS PP bgeh R aPL REHSLrgoreh: of a

servREab@X aylde: ialaldO i Q)rd&ctoarpebtadi%hﬁm hatintayeitizalb |cblﬁp@;ﬁt10n or
packagi nhgs or powder inhalers filled and not filled

~f0rwui'«won AteE ahspbrnagangwre (forsxagpleiahePdBe &) nvent i on

it is not necessary, but preferred, for all walls of

the cavity to consist of the sane material. At |east )
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mat eri al contai ns nether Iatlne nor cel | ul ose, or
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formulations containing a moisture-sensitive pharmaceutlcal composition in a multi-dose

powder inhaler with pre-dosed single doses such that the



Preferred pol ymer conpositions for exanple conprise:
50 to 80 % by wei ght of one or nore thernoplastic
polymer(s) b) 20 to 50 % by wei ght of one or nore
dehydrating agent(s) 2 to 8 % by wei ght of one or
nore el astoner(s) Optionally 1 to 4% by weight of a
synthetic and/or vegetable and/or animal fibre 0.5 to
4 min |ength. The quantlty of dehydrating agent is
preferably bel ow 30 % by m5|@ht nore preferably up
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pol ystyrenes, polyol efins, polyam des,

kngrh yroinrth¢ pdrortt des or pol yuret hanes are primarily
consi dered as the pol ymer conponents of the plastics
material. Polyethylenes are preferred, in particular

In podeyeidnydpeste therd s prodizied ianyinhdemeemnifiag aablistdr, 808efined above,

whelgemn%e nﬁlaisefr g(gn%eﬁln orfler(grxr%l(g‘g gmgl% dose(s).

In a third aspect, there is provided a pocket containing at least one active ingredient
provided and suitable for inhalation and at least one auxiliary provided and suitable for
inhalation and at least one mould part that is movable in the pocket and made of a material

as defined above.
Déscription of the invention in detail

The invention relates to a blister selected from the group comiprising blister strips or blister
discs for packing inhalation formulations containing a moisture-sensitive pharmaceutical
composition or a moisture-sensitive pharmaceutical composition formulation, the blister
firstly comprising a base clement which consists of a thermoplastic polymer and at least
two cavities separated ﬁ”ém each other by a web. The cavities are open at least toward one
side, optionally also to two opposing sides. These openings are closed in the serviceable
blister, for example by a sealing foil rigidly connected to the base element.

Blister discs are preferred.

The inhalation powder is situated in the cavities. The filled blister with closed cavities is an

integral component of a serviceable powder inhaler.



980 kg/ nB, particularly preferably .of-960 kg/n8

(hi gh-density pol yet hyl ene), pol ycarbonate,

pol yest er, pol ypropyl ene or pol yet hyl ene
terephthalate. Silica gels, activated carbons,
zeol i tes, al um ni um oxi de, ?agnesiun1sulphate,

nol ecul ar screens inter atilt are exanpl es of

possi bl-e dehydrati ng agents. As el astoners one or
nore substance(s) can be provided, for exanple, from
the group conprising styrene butadi ene rubbers (SER),
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but yl rubbers e propyl ene rubbers (EPR),
e9nsipiseri @ dgh agne rubbers (EPDM), ethyl ene
V|nylacetate copolynmers (EVA), ethylene acrylate
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so contain further inorganic or organic additives
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stabiliser, dye, pigment or the |ike. Dehydrating

pl astics naterlals -i.e. plastics materials which
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easé agent In or or exanple, to satisfy the
official regulations (for exanple to DAB (German

e Bestvaudn duprnfply et iR B g sy
ﬁfd&ﬁ@gmya&aqﬂbﬂiﬁgbfw emﬂaﬂy;dfoamma@o;pl astics

material does not have any pronounced adhesion to
- pharmaceuti cal -chem cal substances, in particular to
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In an inhaler the entire contents of the 9
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Teagd taffgntn@g/jfdaﬁbyc mm%ctehta.g@bpmxghmfa@&cubr s@ecnbe
found in the prior art, in particular EP599690,

EP432438 or EP400460. _
The stability after opening is measured in a powder inhaler that is nio longer packaged

and sealed (i.e. opened) or the capsule removed from a blister unit. The measuring
'pmmetcrs correspond to the details as illustrated for measuring the long-term

- stability.

: 'I‘he long-term stability and stability after opening are measured, for example, at 30 to
40 °C and 75% humidity in blister packagings or powder inhalers filled and not filled
with inhalation powder.

. According to the fnvention it is not necessary, but preferred, for all walls of the cavity
 to consist of the same material. At least the wall sealing the opening can be made of a

different material to the remaining walls in a cavity.



In_one enbodinent the_hlister wall . _can contain
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AGFEHES BAIST fctachably camested teislp. and ¢l osi ng of t he
cavities, a |layer of polyner conposition with
gtehy_drati’ng agent is applied. The blister according
t oeviseahlq\ioeans dhet ghei aontartiey asbidiresto bl Bnetipess whered into the
.V e L.ent liarjes_or formulations have
Eaklok “ThE BETREN NS op ity oPa BBy 7 iy aeaR O e
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ic re prqduce nmeans of spray drying and/or
%‘%@Pﬁ@sf’ﬁb‘a@ﬁ%’%&’@%g‘adauxi liaries and fornul ations
whi ch exist in the anorphous state. Acti ve
ingredients that are effective by inhalation are
phepaters Hr the base elengenpisiprefenablyial pplyprcs compeadtidnhith sontains
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sel ect ed%%%?ﬁq ?SEIEE% ou p’u% c%'?rag%r ?ﬁs:el ‘?1%19% ng E%ﬁn:{\ﬂa%ér: 8?“3’5’,%13’ at_
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-k nhi bitor LTDA ant agoni sts and .EGFR ki nage
b el 815, 3o relilo R RBE R & Grriatires ettt
phosphodi est erase V-inhibitors and conbi nati ons of
1%9'8 or nore such active ingredients, for exanple a

gﬁﬁ#ﬂﬁwmméﬁnmpwm PENGISE or t he

o o i cal
: conpggﬂ) gfﬁléﬁ{dtamo fof theind) ﬁgﬁ@p%?%%&gsjanpl e the
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Optionally 1 to 4 % by weight of a synthetic and/or vegetable and/or animal fibre 0.5
" “to 4 mm in length. ' }

The quantity of dehydrating agent is preferably below 30 % by weight, more
preferably up to 25 % by weight.
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12 ‘.St eroi ds.-used are-pref-erably—setected-fr Omwh_em_.__.l..

group conprising prednisol one, precinisone,
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? hyl [ 4- ( 3-
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- Active ingredients that are effective by inhalation are preferably used.
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scopine ester metflobromide, 9-hydroxy-fluorene-9-carboxylic acid -tropenol ester
methobromide, 9-flucro-fluorene-9-carboxylic acid tropenol ester methobromide, 9-
hydroxy-fluorene-9-carboxylic acid scopine ester methobromide, 9-fluoro-fluorene-9-
carboxylic acid scopine ester methobromide,. 9-methyl-fluorenc-9-carboxylic acid
‘tropenol ester methobromide, 9-methyl-fluorene-9-carboxylic acid- scopine ester
methobromide, benzillic acid cyclopropyltropme ester methobromide, 2,2-
 diphenylpropionic acid cyclopropyltropine ester methobromide, 9-hydroxy-xanthene-
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4-[ (3-et hinyl -phenyl ) am no] - 6-
Bramirgets disedtabry preferaily- Wpte@)imn the group comprising albuterol,
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' [3-(4-methoxybenzyl-amino)-4-hydroxyphenyl]-2-[4-(1-benzimidazolyl)-2-methyl-2-
butylaminolethanol, 1-[2H—5-hydroxy—3-oxo—4H—1,4-benzox‘azi11—8-yl}-2-—[3-(4-N,N-
dimethylaminophenyl)-2-methyl-2-propylamino]ethanol, 1-[2H-5-hydroxy-3-ox0-4H-
1,4-benzoxazin-8-yi]-2-[ 3-(4-methoxyphenyl)-2-methyl-2-propylaminojethanol,  1-
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hydroxy-2-isopropylaminobutyl)-2H-1,4-benzoxazin-3-(4H)-one, 1-(4-amino-3-
~ chloro-5 thﬂuoromethylphenyl)—Z-tert.-butylamino)ethanci and 1-(4-
ethoxycarbonylamino-3-cyano-5-fluorophenyl)-2-(tert.-butylamino)ethanol,
optionaily in the form of their racemates, enantiomers or diastereomers and optionally
in the form of their pharmacologically acceptable acid addition salts, solvates and/or
. hydraes. - |
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and/or hydrates, -

~ EGFR kinase inhibitors used are préfefably selected from the group comprising
cetuximab,  trastuzomab, ABX-EGF, Mab ICR-62, 4-[(3<chloro4-
fluorophenyl)amino]-6- {[4-(morpholin-4-yl)-1-o0xo-2-buten-1-yi]-amino}-7-

. cyclopropylmethoxy-quinazoline, H(R)—(lphmyl—emyi)aﬂﬁno]-ﬁ-{[4-(morpholin-4~

yl)-1-ox0-2-buten-1-yl] —amino}-7—cyclbpentyléxy—quinazoﬁne, 4-{(3-chioro-4-
fluorophenylyamino]-6- {[4-((R)-6-methyl-2-oxo-morpholin-4-yi)-1-oxo-2-buten-1-
ylJamino}-7-[(S)-(tetralydrofuran-3-yloxyl-quinazoline, 4-{(3-chloro-4-

fluorophenyl)amino]-6-[2-((S)-6-methyl-2-oxo-morpholin-4-yl}-ethoxy}-7-methoxy-
quinazoline, 4-[(3-chloro-4-fluorophenyl)amino]-6-({4-[N-(2-methoxy-ethyl}-N-
methyl-amino]-1-0%o-2-buten-1-yl}amino)-7-cyclopropylmethoxy-quinazoline,  4-
{(R)-(l—phenyl;eﬁ'iyi)ami:10]—6-({4-{N~(tetrahydmpyran—4~y1)-N-methyl—amino]-1-
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- yl} amino)-7-cyclopentyloxy-quinazoline, 4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-
(N,N-dimethylamino)-1-0x0-2-buten-1-yljamino}-7{(R)~(tetrahydrofuran-2-
yl)ymethoxy]-quinazoline, 4-[(3-ethinyl-phenyl)amino]-6,7-bis-(2-methoxy-ethoxy)-
quinazoline,  4-[(R)-(1-phenyl-ethyl)amino]-6-{4-bydroxy-phenyl)-7H-pyrrolo{2,3-
d]pyrimidine, 3-cyano-4-[(3-chloro-4-fluorophenyl)amino]-6- {[4-(IN,N-
dimethylamino)-1-oxo-2-buten-1-ylJamino}-7-ethoxy-quinoline,  4-[(R)-(1-phenyl-
~_ethyl)amino]-6- {[4-((R)-6-methyl-2-oxo-morpholin-4-y1)-1-ox0-2-buten-1-
ylJamino}-7-methoxy-quinazoline, . 4-{(3-chloro-4-flnorophenyl)amino}-6-{{4-
g {morpholin-4-yl)-1-o0x0-2-buten-1-ylj-amino}-7-{(tetrahvdrofuran-2-yl)methoxyl-
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packagi ngs which can exist in the formof a
cylindrical disc or a strip-shaped elastic blister.
As described below the blisters can be opened to
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| packaging is absorbed by the dehydraﬁng plastics material.

The blister disc according to the invention can be a cylindrical disc up to 5 mm in
_height and with a diameter of up to 15 cm. Troughs or holes {cavities) are formed in
- the disc perpendicular to the dise plane. The troughs and holes are preferably formed
| on the outer eége o'f this disc and can be sealed by one or more foil(s). The inhalation

- formulation is siméxed in the troughs or holes. The disc body consists of the material
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used according fo the invention. A disc of this tjrpe can, for example, be ased in an
inhaler according to DE 3348370 or DE 3336486. An mhaler of this type comprises a
housing in which the disc—shapcd round blister with packed drug pockets is situated.
The inhaler comprises infer alia a pin which is arranged such that in each case it can

open ﬁdrug pocket, so the drug is released into the chamber and can be inhaled via a

 mouthpiece.

In a further embodiment the container is a strip-shaped elastic blister with drug
pockets, as is deécribed in DE 4106379, The blister comprises at least two matesial-
webs that ‘can be separated from each other, which define at least two containers in
which the drug is situated in each case. The material can in this case be the material
described at the outset as being sufiable for the mventlon In variants of this
_ embodlment the primary packagng is a comparable blister in which an aluminium
foil and a foil according to the material of the invention are laminated. In this case the
. side coming into contact with the inhalation formulation can be the aluminium side as
well as the polymer side provided with the dehydrating agent. In yet fusther variants
these are laminates of the layer sequence: aluminium, polymer with dehydrating
agent, aluminium. The associated inbaler is provided with a device which, for opening
this blister, separates the two material webs from each other at an opening station. The
user can inhale the powdery drug from the opened container via an outlet part, for
instance a mouthpiece, which is coonected to the opened container. One of the
material webs can. also be a carrier web with a plurality of pockets and the other
material web a covering web. Each pocket and the adjoining region of the covering
web then form a container. A driving device, which separates the carrier web and the
covering web from each other, can be provided at the 0pen£1g station. This driving
device comprises, for example two driving wheels (for example toothed wheels),
which between them hold the covering web in driving engagement. Each individual
blister defines a type of supply chamber, which is connected via an air duct to the

mouthpiece, in the inhaler in this case as well.

In an altemative according to the invention bodies made of the polymer material,
described at the outset, with dehydrating properties are admixed with the inhalation
. Tormulations. The size of these mould parts is greater than the largest particle of the

pharmaceutical compositi"on formulation, so the bodies can be separated from the
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formulation particles by screens. So these bodies are not inhaled as well they have to
be screened out during inhalation. For this purpose, the mouthpieces or other regions
of the inhaler can be provided with a corresponding screen. Int other embodiments the
bodies are securely connected in the interior of the cavity of the container 1o at least
one of the container walls. In yet another embodiment the bodies are constructed m
such a way that they are too heavy to be carried along with the pharmaceutical
composition particles during the inhalation process. The dehydrating plastics material
can be introduced into the capsule in the form of one or more bodyfbodi&c. When
using more than one body identical or different geomeiries can in each case be used it

one capsule. Spherical or ellipsoid of revoiution—éhaped geometries are preferred.

In this case the base part of the blister does not bave to be manufactured from the
polymer contairﬁng the dehydrating agent. In an embodiment with a freely moving
mould part made of 2 material containing a dehydrating agent, the formulation and the
mould part can exist in a two-part telescopic capsule which can be inserted into
appropriate iphalers. Capsules of this type are described, for example in EP 1100474
to which reference is made in its entirety. Preferred capsule size is 3. A suitable
' inhaler is, for example, an apparatus with the HandiHaler® trade mark, as is disclosed
for example in EP 1342483. A preferred eﬁbodﬁent of this aspect of the invention
 relates to an ensemble of an inhaler for the inhalation of powdery pharmaceutical
compositions and a two-part capsule which contains the mould part according to the
invention, the inhaler being characterised by a) a beaker-like lower part that is open
toward the top and that comprises two opposing windows in the casing and has a first
Iﬁnge element at the edge of the opening, b) a plate which covers the opening of the
lower part and comprises a second hinge element, ¢} an inhalation chamber for
receiving the capsule which is formed perpendicular to the plate plane at the side of
the plate pointing toward the lower part and on which is provided a head that can
move toward a spring, the head being provided with two sharpened needles, d} an
upper part with a mouth pipe and a third hinge element and ¢) a cover which
_comi)ﬁses a fourth hinge element, the hinge elements - one of the lower part, two of
the plate, three of the upper part and four of the cover - being connected fo each other.



20 ng + 1.0 years 260 .ng-30.0 ng-50--mgy—-1-0--8—years
195 ng 29.3 ng 50 ng + 0.6 years 390 ng 58. 5 ng
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Example 1
The extension of the protection of blister packs against penetrating moisture in long-

term and open storage at 40 °C and 75% r.h. (containers filled with inhalation powder

comprising a tiotroptunm/lactose mixture):

Using suitable measuring methods it was ascertained that blister packs in long-term
and open storage at 40 °C and 75% rh. (th. = relative hunnidity) let water through the
blisters at a rate of 0.1 to 100 mg per year. The quantity of water absorbed depends
very much on the blister materials used and the ﬁghméss of the seal. The following
table contains an overview which shows the extension to the moisture protection as 2

. furiction of the blister leakage rate in mg/year and of the percentage by weight of

. molecular screen in % by weight.

Total mass MS* in the]|  Water absorption  [Blister leakage rate per| Extension to moisture

blister : capacity MS* year : protection
10 mg 1.5 mg tlmg +15.0 years
39 mg 5.9mg I mg + 5.9 years
653 mg 9.8 mg 5 ﬁzg + 2.0 years
{i7mg 7.6 mg 16 s 1.8 years
78 mg 11.7 mg 10 mg + 1.2 years
130 mg : 19.5mg 20 mg + 1.0 years

. 260 mg 30.0 mg , 50mg + (.8 years
1951mg 283 mg 50 mg + 0.6 years
390 mg 58.5mg ; 100 mg + 0.6 years

*MS: molecular screen

The values in the “Extension to moisture protection” column show that with low
blister leakage rates of 1 mg/year or lower an extension to the protection of 6 years ot
~more can be attained under ambient conditions of 40 °C and 75% r.h. With high
~ blister leakage rates of 100 mg water per year an extension to the moisture protection
| by 7 months is aftained under the same ambient conditions. This example can be
directly transferred to the situation of stability after opening of the blister pack if the
described blister pack is in a hermetically sealed external packaging for long-term

storage.



100 ng + 0.6 yeats *Ms: nol ecul ar screen The val ues
in the "Extension to noisture protection” colum show
that with Iow blister | eakage rates of 1 ng/year or

| oner an extension to the protection of 6 years or
nore can be attained under anbient conditions of 40 C
and 75%r.h. Wth high bligfer |eakage rates 01 100
ng wat er per year an exte@bibms to the noisture
protection by 7 nonths is attained under the sane

anbi ent conditions. This exanple can be directly

1.t hasfehRg it On (&8l doadioneR oFh setvakbbib pYwakitifhaler, selected
opening of the blister pack if the described blister
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contaih AR@diStire-%abicieé Blhafatiomfdrhiutdtion, sidrwinse arleddk bsd Efening of the
_.diiscs, conprising a base elenment with at |east two
cavities 4y sqalcds Wheran atdeasioppertion wihthe veall efdhebase glementigonsists of a

dehydfifip SERAILE et PD SR80 Bl R B oo on comprising:
amtke shesre thdrmophsiic polemergeni ng of the cavities is
seal ed, wherein at |least a portion of the wall of the
b TP IR m@ﬁﬁgﬁsts of a dehydrating material,

V@fé&irﬂoé@@hﬁﬁﬁyﬁ%ﬁ%gg; material is a polyner

composi tion ‘conpri one or nore thernoplastic
pagtiomely,st)synihage, egetable oe hrstabfiber(siteridmdor nor e

dehydr ting a entg
optionally one or iore p

zfs)j;cisers, stabilisers, dyes or pigments;
wherein the amount of the one or more dehydrating agent(s) is less than 30% by weight of the

dehydraﬁng material.

2. The blister according to claim 1, wherein the dehydrating material comprises: silica

gel, activated carbon, zeolites, aluminium oxide, magnesium sulphate or a molecular screen.

3. The blister according to claim 1 or claim 2, wherein the one or more thermoplastic
polymer(s) are selected from polystyrenes, polyolefins, polyamides, polyvinylchlorides,
polyurethanes, polyethylene, polycarbonate, polyester, polypropylene or
polyethyleneterephthalate.

4. The blister according to any one of the preceding claims, wherein the one or more
elastomer(s) are selected from the group comprising styrene butadiene rubbers, styrene

ethylene butylene styrene copolymers, butyl rubbers, ethylene propylene rubbers, ethylene
propylene diene rubbers, ethylene vinylacetate copolymers, ethylene acrylate copolymers,
acrylonitrile butadiene copolymers, polynorbonenes, polyisoprenes, polychloroprenes and

polybutadieneé.

5. The blister according to any one of the preceding claims, wherein the polymer

composition contains plasticisers, stabilisers, dyes or pigments.



optionally, a synthetic, vegetable or animal fiber
material, and optionally one or nore plasticisers,
stabilisers, dyes or pignments; wherein the amount of
the one or nore dehydrating agent(s) is |less than 30%
by wei ght of the dehydratln% material. 2. The

blister according to claim2l, wherein the dehydrating
mat eri al conprises silica gel, activated carbon,

z mniumo m sul phat e .or.
6. rohehaceitBato by Sha ffng PREPERe HBiest oAG T b inhision
formulhtiBh cEhFnStidtropierebitide oM dRke. mor e thernopl astic
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pol yol ef i ns, polyanldes pol yvi nyl chl ori des,

7. pﬂ%@lﬁ%%@@ e§1|n§8 8.%35 {)12%%? tEF pre%gcilx,g %&tﬁ?sn%v %teln as an additional

clememOthitibiet enedins £ pbdahrth@onsids oflthe dehydeitiy aaee4ldi ng
to any one of the preceding clains, wherein the one

or nore el astoner(s) are sel ected fron1the group
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bnmaeﬁﬁwlene propyl ene rubbers, ethylene propyl ene dlene
rubbers, ethyl ene vinylacetate copol ynmers, ethyl ene
acryl ate copolyners, acrylonitrile butadiene
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shapedilsitsderdiprig Stmménlglh ankewih a tikengiereadagitonds cinaomthe ontﬁeredgfnof
I CO ition contain

whichégtiggqg}s: - fd ar ta); % i§¢ P @H:Bpﬁlg or?loe:ls grsettlofr}lesde 0? Which the openings

are closed by one or more fo1l(s).

10.  The blister according to any one of the preceding claims, wherein the blister is a

pierceable blister.

11.  The blister according to any one of the preceding claims, wherein the blister is a strip-
shaped elastic blister with drug pockets and comprises at least two material webs that can be

separated from each other.

12.  The blister according to Claim 11, wherein the material webs comprise a laminate

made of aluminium and a dehydrating material.

13.  The blister according to any one of the preceding claims, wherein the dehydrating

agent comprises a molecular screen material.



21 6. The blister according to any one of the
precedi ng clainms, wherein the inhalation fornulation
contains tiotropi umbrom de nonohydrate. 7. The
blister according to any one of -the preceding clains,
wherein, as an additional elenent, the blister
contains a body which consZks of the dehydrating
mat eri al . 8 The blister according to any one of the
d|n wher ei n: t he i ster is.a bl

14, GFEERg ReGorlingt apehicuds Bencp g Sy SREeg HE REber bas

leakagE H26 el ‘wﬁﬂ:r ﬁil@xkré@mtd/\ﬂ‘l@ beker 6@ 1 R 163 Bb/yedr When in open storage at
di sc-shaped blister up to 5 mmhigh and with a

mPCEﬁ7é%EﬁbﬂV©hmehWD 15 cm on the outer edge of which
and perpendicular to the disc plane troughs or hol es
are fornmed, of which the openings are closed by one

15. orhdws@erfaewraﬁlg to adPeneldRhOictéding Alatey, dihogid te afh}()unt of the
one of the preceding clains, wherein the blister is

one orgnese delasdreting 4eeniés) 15 up to 25 by Braight of thedebydinting m@teaaly
one of the preceding clains, wherein the blister is a
strip-shaped elastic blister with drug pockets and
16. - Clahpler &@faifing laddister hovording ey arl onselfClaihatl (cds, Wherein the
separ.ated fromeach other. 12. The blister accordlng
inhalex ¢ongging ¢REIr MR SIS HBHE) mat eri al webs conprise a
| ami nate nmade of al umi nium and a dehydrating
material. 13. The blister according to any one of
17.  theekpr @nediing acleast wae awheriﬂgmdibh‘qardeiﬁyﬂami suitgbladeninhalation
i ses.a nol ecul ar . sc n. NA 21a 14. The
and ot fR s S e BPRGEE 81 R POREOb RO Rk dRY i ai s,
wherein the blister has a | eakage rate of water
allowed into the blister of 0.1 to 100 ng/year when
in open storage at 40C at 75% relative humdity.



15. The blister according to any one of the preceding
cl ai ms, wherein the anount of the one or nore
dehydrating agent(s) is up to 25% by wei ght of the
dehydrating material. 16. Inhaler containing a
blister according to any one of Clainms 1 to 15,
wherein the inhal er contai @@ one or nore single
dose(s). 17. Pocket containing at |east one active

oo 0 B B B DL Y IR AL con ot

Claimk Mhg@kati on and at | east 22 one nould part that is
novabl e in the pocket and nade of a materi al
according to any one of Clainms 1 to 6. 18. Pocket

! o O i b el . S | _
5. SR A A Pt
a bodyd@hitt Icahdisftg oMBihetitatihg malddial. Pocket according to Caim

18, wherein the dehydrating material of the
additional elenment is a material according to Caim

19.  Lpocket according to Claim 18, wherein the dehydrating material of the additional

element is a material according to Claim 1.



