Blister for inhalers The invention relates to a
primary packaging for inhalation fornulations as an
integral conponent of a serviceabl e powder inhaler,
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active ingredient in mcronised form(with a particle
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auxiliary agent(s). If a capsule is used as a
container then this is opened in the powder inhaler,
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- which are either stored together in the apparatus or are inserted individually into the

apparatus on use.

Within the scope of the present invention multi-dose powder inhalers with pre-dosed,
packed single doses which are arranged in a blister strip or in a blister disc are of
particular interest. In any case the manner in which the powder formulation is packed
-in the apparatus is decisive for the product quality and thus for the suitability for

inhalative applications.



cavities each contain a dose of a drug powder i ntended
for inhalation. The cavities are sealed on both
sides, for exanple by a sealing foil. The cavity is
opened to deploy the drug pamder. An air duct
connects the opened cavity to the nouthpiece of the
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driving device, which separates the carrier web and the covering web from each other,
can be provided at the opening 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,



with respect to the packagi ng of the drug powder. The
primary packaging is characterised in that it is

situated in direct contact with the inhalation
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formulatlon from chemical or physical change. Physical changes include, in

particular, changes which can change the deployment of the predetermined fine
“particle dose. The term “fine particle dose” is in this case taken to mean the dose
which reaches the patient’s lungs. It is influenced by the interactions of the
micronised active ingredient particles among themselves and the interactions with the
auxiliaries. It has been found that these interactions can be changed, in particular by a
- change in the degree of moisture in the interior of the packaging, in such a way that
the fine particle dosc is considerably changed, in particular is much reduced. Changes
of this type include the penetration of water into the packaging as well as the removal

of water from the interior of the packaging.



the atnosphere in the interior of the packagi ng
constant in order to prevent physical or chem ca
changes in the active ingredient fornulation, and to
keep the inhalation fornulation stable. In this
connection a distinction is made between a stability
toward a short tine, which the inhalation

i.ent
R BHRGFA{RHOR 05 e packssing herlare s Jeap fire dhemyaal pmposition of
RS ERPRIrY PR aeksh e nﬁi&ﬁa % g?lg%zl[ﬁlg frp%?@ftg&.rév’tgﬁg&%{sical or

stability") and the long-te
chemisial ichgngehiic Hhi astiveoingesdéams Uoraulason, amg @skdepehe inhalation

' atio ornulation is in the unopened packagi ng .
%@ﬁ?‘%ﬁ%"&aéﬁa@% GOMTETOR RefiTiRstionc s BRde theiveanna stability
orighiRt abiverd 4 edit kigdel VhidheikBi ARl ALIoBmbiRHod P&s{ BO&ess per se

term_ |f the material and the constructi ona

cx@hiliiyismat isdeavetely heiqetadriar the poekaging mganseHinsuse atability”) and
R el TS 8, BECRORGY o R R pEriet G lopg as the

require

ingralation fornaditiogi s ¢n e aRGpdnsd pailepifegirsinky two factors:

on the one hand, the material nust be able to fulfil

the protective function discussed and, on the other

The Bikabihe MRk Bidréth 6 o BL Y o i

e Rkt i Bk e B o Wk 380 KON Rio M Ripbaing bl in

thehleng dewter Ifi thk ahateria renhdt the copstrngiopalp&siiggiakign WEARS primary
the functiogn intended for it, Plastics,

can fulfil ]

PRPRIPE ansens camct P Julp W PPy Yiniekaging moppscis required

TROLNITES 6f a SHiedbl@fatdrl Yorieds gﬂﬁ'l%roy B@k?i@lngfnk%ﬁs is determined by
es or- pol yuretha

pol yam des, pol yvi nyl ehl ori nes, are
tvrir eplersion yheigredhanthibs exatranab mukebaahdescfitfil the piothictive Amdtion
functions of the

: il ful fi hani I
dlg‘lf{glfi%fr %X%fagﬂ atg‘F ncg{’?f:eg‘%gif qﬁ‘% é%ir‘]tg‘gi?lgiw&étc f?.ei sichpthat fheeprimary
pakegi @Qﬁmbé'ri@ed ﬂleafoﬁﬁslﬁ&ﬁé'shlﬁregzgrﬂsg'iﬁ%hé gogzﬁgp%nﬁgler and the

directions. There is thus a to 1 ncrease

PrEapadackaging medns cpm EM AL dsnction stetrled fot ior e t he
i nhal ation powder. Surprisingly it has accordingly
been observed that pharmaceutical fornulations which

Plagtiot amatctuBt Fopi Wi | dempRsRBY HeAhspiagict SRt | v
i ngredi ent react in%thgjr?rrs Ig?ﬂ t_Eeire pﬁ%/silgopc em}déa{"lCh s
po&s B1esi gwlydlefipse mpdypanitles, t pelyviogichlorides nayi polynesthaties, are
j 0 [ coul d_.be.found in .t.hat
prﬁﬂg%agfr){ g{gga'_i Ehéé%i gﬁ%%géeﬁly rsgz%riynblg. d&n Efsmgblhg' to fulfil the
méchanicgdundtions vethe pistey pkabing nikdah SEIMSRBANBRZK Mthat they are
' msaniFi 5 Descri gtl on of the iI'nvention The present
PEIRRARIf fostmpspbeds brmiditylinbeth dirsctiemsk Theregsthun ambed fodnencase
nhal ati on

thefandeil) Est i: blister. disc for i _

A e@ %)Zktferﬁa%%u?gasq‘?r%ﬁg]tyﬂ%e iléen #ption rp‘)‘ﬁ’é\‘#"’l"‘raceut i cal

' 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 in that materials in which a dehydrating agent is

incorporated were used for the primary packaging means.



conmposition or a noisture-sensitive fornulation for
use as an integral conponent of a serviceable powder
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indirectly in contact therewth.
The invention rélates to a blister selected from the group comprising 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 element which consists of a
thermoplastic polymer and at least two cavities separated from 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.



Wth the blister according to the invention, an
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This elenent can be rigidly connected to the inhaler
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sea ed (i. e opéned} or the capsu removed from a blister unit. The measuring
parameters correspond to the details as illustrated for measuring the long-term

stability.

The 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 invention 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.



wi t hout damaging the inhaler, or it is |oosely
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Preferred polymer compositions for example comprise:

| 30 to 80 % by weight of one or more thermoplastic polymer(s)

b) 20 to 50 % by weight of one or more dehydrating ageﬁt(s)

2 to 8 % by weight of one or more elastomer(s)

Optionally 1 to 4 % by weight of a synthetlc 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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the wall of the cavity conprises at |east two | ayers,

an inner layer and at |east one outer |ayer |ocated

t hereabove. In this case the inner l[ayer forns
Dehydrating plastics materials, i.e. plastics materials which contain a dehydrating

agent, which can be injection moulded or blow moulded are preferably vsed. In
addition, plastics materials are preferred, for the processing of which no mould release
agent, which can bring about adhesion of the charge to the wall, is required. This has
- the advantage thgt the interior of the container does not have to be cleaned of mould
release agent in order, for example, to satisfy the official regulations (for example to
DAB (German Pharmacopoeia)) which restrict the use of mould release agents for

primary packaging means.

In a preferred embodiment the dehydrating plastics material does not have any
pronounced adhesion to pharmaceutical-chemical substances, in particular to particles

of respirable size, so when using the blister in an inhaler the entire contents of the
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T 82 L0 R WhfbB dinfertt 1t 680 Efdent 18 TR ed Hiors 2 SR Swithous
dehydratin_g agent onto which, after filling and closing of the cavities, a layer of

polymer composition with dehydrating agent is applied.

The blister according to the invention primarily offers advantages when active
ingredients, auxiliaries or formulations have to be protected in particular from
absorbing water. This applies by way of example to inhalation powders which were
produced by means of spray drying and/or to active ingredients, auxiliaries and

formulations which exist in the amorphous state.

- Active ingredients that are effective by inhalation are preferably used.
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optionally in the form of their racemates, enantiomers or diastereomers and optionally
in the form of their pharmacologically acceptable acid addition salts, solvates and/or

hydrates.
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solvates and/or hydrates.
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- The inhalation powders used in the blisters according to the invention preferably
contain at least one auxiliary agent in addition to the active ingredient. This can
comprise an auxiliary agent fraction that is uniform with respect to the mean particle
size of the auxiliary agent particle (for example 15 to 80 micrometers) or optionally
be a mixture of coarser auxiliary agent with a mean particle size of 15 to 80
micrometers and finer auxiliary agent with a mean particle size of 1 to 9 micrometers.

_If auxiliary agent mixtures of coarser and finer auxiliary agent fractions are used, the
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packaging is absorbed by the dehydrating 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 disc plane. The troughs and holes are preferably formed
on the outer edge of this disc and can be sealed by one or more foil(s). The inhalation

formulation is situated in the troughs or holes. The disc body consists of the material
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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 alternative according to the invention bodies made of the polymer material,
described at the outset, with dehydrating properties are admixed with the inhalation
formulations. The size of these mould parts is greater than the largest particle of the

pharmaceutical composition formulation, so the bodies can be separated from the
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through the blisters at a rate of 0.1 to 100 ng per
year. The quantity of water absorbed depends very
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Bl i stseig | eakafe rat egper Extepsi on tsxgppoi STUTE + 2.0 years
i clty Ms* year protection 10 nmg 1.5 ng 0.1

my F05M® years 39 W89 ng | my +16M§ years 65 igh years

UJ

9.8 Wtheo MU +f 2.0 VAT §, 117 1776 Oy i 8ye
78 g 11 7ng 10ng + 1 Zgyears 1% T2 years

130 mg 19.5 mg 20 mg + 1.0 years
260 mg 30.0 mg 50 mg + 0.8 years
195 mg 293 mg 50 mg + 0.6 years
390 mg 585 mg : 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 or
‘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 attained 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.




130 mg 19.5 ng 20 ng + 1.0 years 260 ng 30.0 ng 50 ng
+ 0.8 years 195 ng 29.3 ng 50 ng + 0.6 years 390 ny
58.5 ng 100 ng + 0.6 years *Ms: nol ecul ar screen The
values in the "Extension tozppi sture protection”
colum show that with ow blister |eakage rates of 1
ng/ year or |l ower an extension to the protection of 6
years or nore can be attai ned under ambient
conditions of 40 C and 75%_r.h. Wth high blister

| eakage rates of 100 ngy wdtldMer year an extension to
the noisture protection by 7 nonths is attained under
the sane anbi ent conditions. This exanple can be
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padymertronipasition cempriting ons bstereodi ffaredefyltnat(s)rgd/or one or more
d.gat er@l 2. Blister according to Caima1l,

AP ehyinaling 2890t hat t he dehydrating material is a

pol ymer conposition conprising one or nore different

pol ynmer (s) and/or one or nore different dehydrating
3. agedisster ZiccBHingt tor either of thenpretading thens, athatabeerised in that the

receding.clains, characterised in that the . ..
e e A O BITTSFS CUioRr FLS ACGiY el 2Epane Zealifes luginium
ox€dR¥} BaPresA@PhilpRSe al MBleBhldMcrépkde, magnesi um sul phate

and nol ecul ar screens. 4. Blister according to any one
of the preceding clainms, characterised in that the

pol s_used are thernoplastic polyners, such. as.
4. ool iﬁgﬁ{/e? g%cgg’lnﬁ 6? W gpq pithe P;S%‘ieg’g% %@égl’s, charactenseg in that the
pol:;ﬁ?eyal i lﬁ%&i Cz&te OfteftaSp1adticP Pblsiiddb, N 3RES as PRLYRYRNEE NBolyolefins,
ol ycarbonate, .
polyamides, polyvinylchlorides or polyurethanes, polyethylene, polycarbonate,

polyester, polypropylene or polyethylencterephthalate.

5. Blister according to any one of the preceding claims, characterised in that the
polymer composition also contains one or more elastomers, preferably 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

polybutadienes.

6. Blister according to any one of the preceding claims, characterised in that the

polymer composition contains plasticisers, stabilisers, dyes or pigments.



pol yester, pol ypropyl ene or polyethyl eneterepht hal ate.

5. Blister according to any one of the preceding

claims, characterised in that the polymer conposition

al so contains one or nore el?4stoners, preferably

selected from the group conprising styrene butadiene
rubbers, styrene ethyl ene butylene styrene o
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contains plasticisers, stabilisers, dyes or pignen
materialz . Bl ster according to any one of the preceding

clainms, characterised in that the inhalation

formul ati on contains tiotropi um brom de nonohydr at e.
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dehydrating material. 9. Blister according to Caim
8, characterised in that the dehydrating material of

1 he Bliddértdcondingetoen®ineict tihe pRERNHDLaRES ehath@brided in that the
d aLn1€‘ 10, Blister according to any one of the

blistez isapligerdisgi ns, characterised in that the blister
is a blister disc. 11. Blister according to any one of

the preceding clainms, characterised in that the
11p| i Hlesteriascarditigso-anhape df hd meesdingoclhinss chgradiéideddndhat the

wth a dianeter, of up to_ 15 on the outer edge of
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one or nore foil(s). 12. Blister according to~any one
forged; hEwhich deibpeyings arsalosedigrame oe miosefbii(s). t hat t he
blister is a pierceable blister. 13. Blister according
to any one of the preceding clains, characterised in
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W th drug pockets and conpri'ses a east two nma
bliglenis atierecablgbliséersepar at ed from each ot her. 14.
Cont ai ner according to Caim 13, characterised in that

the material webs
13.  Blister according to any one of the preceding claims, characterised in that 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.

14.  Container according to Claim 13, characterised in that the material webs
comprise a laminate made of aluminium and a material according to any one of

Claims 1 to 7.

15.  Inhaler containing a blister according to any one of Claims 1 to 14, wherein

the inhaler can contain one or more single dose(s).

16.  Pocket confaining at least one active ingredient provided and suitable for

inhalation and at least one auxiliary provided and suitable for inhalation and at least




conprise a lamnate made of alum niumand a materia
according to any one of Clains i to 7. 15. Inhaler
containing a blister according to any one of Cains 1
to 14, wherein the inhaler?can contain one or nore
singl e dose(s). 16. Pocket containing at |east one
acti vg [ nrg‘gedi ent provided and suitable for, i
onG R4 Prgihat Ay merahle a1y the prekel and made of 8 meajerial @ccpading to any
olficalle f@r7 i nhal ation and at |east 22 one nould
part that 1s novable in the pocket and made of a
material according to any one of Claims 1 to 7. 17.
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thelpb&et 6815HSE Bo®f wiRA YRS BEddRGHREhR Imatckihi. Pocket

according to Caim1l1l7, characterised’in that the
dehydrating material of the additional elenent is a

1grat elgdcﬁl:t a%(?&rﬂfn%i B¢k 9, %hanr]ac?t'erised in that the dehydrating material of

the additional element is a material according to Claim 2.



