A nedi cal product conprising tiotropiumin a noisture-proof container 1
TECHNI CAL FI ELD The present invention relates to a. nedical product
conprising inhalable doses of tiotropiumloaded in a noisture-tight, dry

container and in 5 particular, .a tered dry powder nedi cinal dose of
LT ot r opi um bromedisabEr apciaapatng oottt B § HUSEPTaohFo pbtor
i nhal er devi ce. BACKGROUND Asthma and.. chronic obstructive pul nonary

di sease (COPD) affect nore than io0 30 hillion people in the United States.
More than 100, 000 deaths each year are attributable to these conditions.

Qostruction to airflow through the | uggs é\sléﬁ%hﬁocharacteri stic feature in
each of these airway di seases, TH{AAMECAdeds ns utilized in treatnent
are often simlar. 15 Chronic obstructive .puLm)na di sease. (COPD) i.s f‘
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Adm ni stration of asthma drugs by an oral inhalation route is very much in
focus today, because of advantages offered |ike rapid and predictabl e onset

25 of action, cost effectivenesspar t@iO{BYEl of confort for the user.
Dry powder inhalers (DPl) are especq?gq%y@nt eresting as an adm ni stration

tool, eoMRALEnECIRLReE duthaheriSe haeauserolliddagef (BRPDI)| affacitineye dhber in
terms of nom nal dose range, i.e. the anmount of active substance that can
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is the characteristic feature in each of these airway discases, and the

medications utilized in treatment are often similar.

15 Chronic obstructive pulmonary disease (COPD) is a widespread chronic lung
disorder encompassing chronic bronchitis and emphysema. The causes of
COPD are not fully understood. Experience shows that the most important
cause of chronic bronchitis and emphysema is cigarefte smoking. Air
pollution and occupational exposures may alsc play a role, especially when

20 combined with cigarette smoking. Heredity also causes some emphysema

cases, due to alphal anti-trypsin deficiency.

Administration of asthma drugs by an oral inhalation route is very much in
focus today, because of advantages offered like rapid and predictable onset
25 of action, cost effectiveness and high level of comfort for the user. Dry
powder inhalers (DPI) are especially interesting as an administration tool,
compared to other inhalers, because of the flexibility they offer in terms of
nominal dose range, i.e. the amount of active substance that can be
administered in a single inhalation.
30
Anticholinergic agents, e.g. tiotropium, especially tiotropium bromide, are

effective bronchodilators. These medicaments have a relatively fast onset and



2 long duration of action, especially tiotropium brom de, which may be
active for up to 24 hours. Anticholinergic agents reduce vagal cholinergic
tone of the smooth nuscle, which is the nmain reversible conponent of COPD.
Anti chol i nergi c agents have been shown to cause quite insignificant side 5
effects in clinical testing, dryness of nouth and constipation are perhaps
the nobst comon synptons. Because it izs often very difficult to diagnose
ast hma and D.correct].y and_sin ot h disorders. may co-exist, it is
advant agRdTECHp RSt AhHETen B e S Pe PP B drary br wBA Mgt bPeheRi
obst r uctdrofpr skt hBgrk N AUSINIBRe M bR reFalddid vabhi ehemi 49881 he 2y ong
io acting anticholinergic agent, preferably tiotropiumbrom de, because of
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antichol inergi.c agent because of its high potency and |ong. duration.
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i nportant to kee osage to the user as exact as possible and to

mai ntain a stable efficacy over tine, and that the nedi canent dose does
not deteriorate during .normal storage. For instance, Boehringer |ngel heim
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Sur pri %&gh& 4 long duration. However, tiotropium is difficult to formulate in
15 dry powder form to provide acceptable performance in terms of dose efficacy
using prior art DPIs. Dose efficacy depends to a great deal on delivering a
stable and high fine particle dose (FPD) out of the dry powder inhaler. The
FPD is the respirable dose mass out of the dry powder inhaler with an
acrodynamic particle size below 5 pm. Thus, when inhaling a dose of dry

20 medication powder it is important to obtain by mass a high fine particle
fraction (FPF) of particles with an aerodynamic size preferably less than 5 pm

in the inspiration air, The majority of larger particles (>5 pm} does not follow

the stream of air into the many bifurcations of the airways, but get stuck in

the throat and upper airways, where the medicament is not giving its

25 intended effect, but may instead be harmful to the user. It is also important
to keep the dosage to the user as exact as possible and to maintain a stable
efficacy over time, and that the medicament dose does not deteriorate during
normal storage. For instance, Bochringer Ingelheim KG (BI} markets
tiotropium bromide under the proprietary name of Spiriva®. Surprisingly, in

30 a recent investigation into the inhalability of Spiriva® we have found that the

Spiriva®/ HandiHaler® system from BI for administration by inhalation of



30 a recent investigation into the inhalability of Spiriva(r) we have found
that the Spirival/Handi Haler(r) systemfromBl for adm nistration by

i nhal ation of 3 doses contained in gelatin capsul es shows poor performnmance
and has short in-use stability. Thus, there is a need for inprovenent
regardi ng a nedi cal product 5 conprising inhalable dry powder doses of
tiotropiumbrom de, for instance Spiriiva , and suitably adapted inhaler
devices for the purpose of adm nistration. SUMMARY 0 The present

i nvent i dnseli scheosiesdaimedidh @odles shorwugeornpetermeestenend bés short
respiratory disorders, and conprises a netered dose of a tiotropiurn dry
powder HoiigaIHeP8HY- directly | oaded and sealed into a noisture-tight, dry
container acting as a dry, high barrier seal against noisture. The
container itself does not emt water, which may affect the tiotropium
powder Thakdethds Thus, hbed cont armerovdnesninotegeliéageaanycdatdr prodie:
dose and ingress of noisture fromthe exterior into the container is

t herebycpmpvenngdniriabliossy apowiler Mesean?d BofipRines lPl‘r‘Pcl’éPfgee Offppistance

dose whSHTUGt pverad e orapt cenantny 9oTe ot fRbel Boundfit PhEREK: "t he

i nvent i 90 aqiPeieh. i nhal er is disclosed, which may accept at |east one
seal ed, noisture-tight, dry container of a dose of tiotropium e.g.
Spiriva, and deliver said dose with a consistent FPD, over 25 the expected

shelf life of the product. In a fu ct of the invention tiotropium
may be m xed or fornmulated wth aé{ﬁzégﬁjgﬁe addi ti onal pharmacol ogically
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powder formulation, directly loaded and sealed into a moisture-tight, dry
container acting as a dry, high barrier seal against moisture. The container
itself does not emit water, which may affect the tiotropium powder inside.
{s Thus, the container does not release any water to the dose and ingress of

moisture from the exterior into the container is thereby prevented.

The dose of tiotropium is further intended for inhalation and the container is
so dry and tight that the efficacy of the dose when delivered is unaffected by

20 moisture.

In another aspect of the invention a type of inhaler is disclosed, which may
accept at least one sealed, moisture-tight, dry container of a dose of
tiotropium, e.g. Spiriva®, and deliver said dose with a consistent FPD, over

25 the expected shelf life of the product.

In a further aspect of the invention tiotropium may be mixed or formulated
with at least one additional pharmacologically active ingredient(s} with an
object of combining tiotropium with other medicament(s) to be used in the
30 treatment of respiratory disorders. The present invention encompasses such

use of tiotropium in a combination of medicaments directly loaded into a



seal ed, noisture-tight, dry container for insertion into a DPl, the

conbi nati on adapted for inhalation by the user. The present nedi cal product
is set forth by the independent clains 1 and 2 5 and the dependent clains
3 to 11, and a pharnmaceutical conbination is set forth by the independent
clainms 12 and 13 and the dependent clains 14 to 22. BRI EF DESCRI PTI ON OF
THE DRAWNGS to The invention, togetherywith further objects and advantages

thereof, may best be understood by referring to the fol|ow ng detailed
descri pEEBKG akBRIStUGgdigeE wWith hataidGEnpRhyi Rgcakan ngse ia WPkh:the G
1 illus Ln_a | | l,. . Sl to S5 and HBS 1 to 15
HBS3; FF@@%E]I%ES?FSQ?E%}f%e%lélggfaér%} %?ge&\%ﬁgsg'a first enbodi nent of a dose
deposited onto a dose bed and a high barrier seal; and 20 FIG 3
illustrates in top and side views a second enbodi nent of a dose onto a

dose bedbgnprasenit grelivali prodied is peTANtEPDERCROPrRONdRndt ¢lapingnd iesrch 2new

i npoytan i Lnergi G su nce, for 4t t .25 asthma, .and. COPD
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i n-use sd@hi by the duRlcpRrnsRigl dlaVinsy 1L @il vhel tHbidedcattedScRiSe 14 to
docunented in the report 'COLLEGE TER BEOORDELI NG VAN GENEESM DDELEN

MEDI Cl NE8. EVALUATI ON BOARD; PUBLI C ASSESSMENT REPORT; Spiriva 18 gg,

i nhal ati on powder in hard capsules; 30 RVG 26191' (2002-05-21.) on page

6/ 28 under " Product devel opnent and finished product' a very short in-use

stability of the Sgbyirggt i S Il(gger@ﬂysj\ﬁi%iggmmq%and a

brittleness of the capsulé int pac nd a very w FPD: " about
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tiotropium 5 and use of an inhaler for the adm nistration of tiotropium
may al sbepiebe understood by referring to the following detailed description taken

together with the accompanying drawings, in which:

FIG. 1 illustrates in a graph the results of tests S1 to 35 and HBSI to
15 HBS3;

FIG. 2 illustrates in top and side views a first embodiment of a dose

deposited onto a dose bed and a high barrier seal; and

20 FIG. 3 ilfustrates in top and side views a seccond embodiment of a dose

onto a dose bed and a high barrier seal,

DETAILED DESCRIPTION
Tiotropium is a new important anticholinergic substance for treatment of
25 asthma and COPD but tiotropium is known in the industry to have problems
maintaining in-use stability due to sensitivity to moisture. This fact is also
documented in the report ’COLLEGE TER BEOORDELING VAN
GENEESMIDDELEN  MEDICINES  EVALUATION  BOARD;  PUBLIC
ASSESSMENT REPORT, Spiriva 18 pg, inhalation powder in hard capsules;
30 RVG 261917 (2002-05-21) on page 6/28 under ‘Product development and

finished product’ a very short in-use stability of the Spiriva® product (9 days)



studied in the international publication WO 03/084502 A i
tiotropi um conpounds, nedi canents based on such conpounds E?LZIL:eag?Ut
conmpounds and processes for preparing conpounds nmay be studied in the
European Patent Application 0 41.8 716 B 1. 10 In the light of the above
information given in the quoted report a test programwas set up for the
physical stability of the Spiriva(r) product with respect to the
conpatibility of the fornulation together with the components of the

devi ce.accor di_ng : o I3k AE ratihen el
deut oo 8585 bt LoAfand Dongeda i shnatbor kKON pA ukaal oot
Productqugﬂéwtgyj,gj,l\/anuf acturing, and Controls Docunentation' page 37/62
Drug product stability' lines 1209 - 1355. In "~Quidance for Industry;

Stability Testing of Drug Substances and Drug Products; DRAFT GU DANbE; B.

Contai ner/ (l osyre, pa . 36 dilpe : 3 :
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procedyresnoyd
exci pients*of the drug product by interaction with the container/ closure

conponemt sopare GapeneApplichtioned drify 7d8 Péery device is general Iy eval uated
as part of the stability protocol. This is usually acconplished by assaying
30:10hose critical drug product conponents, as well as nonitoring various

o 6 P I e T rasult i n phe ol Lo ol
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respect to the compatibility 01'1 te f&%%?héh%% 't%%%hll&gvﬁ{h the components
of the device according to Food and Drug Administration (FDA) ‘Guidance for
s Industry; Metered Dose Inhaler (MDI) and Dry Powder Inhaler (DPI) Drug
Products; Chemistry, Manufacturing, and Controls Documentation’ page
37/62 ‘Drug product stability” lincs 1209 - 1355. In ‘Guidance for Industry;
Stability Testing of Drug BSubstances and Drug Products; DRAFT
GUIDANCE; B. Container/Closure’ pages 35 and 36/110 lines 1127 — 1187,
20 FDA states: ‘Stability data should be developed for the drug product in each
| type of immediate container and closure proposed for marketing, promotion,
or bulk storage. The possibility of interaction between the drug and the
container and closure and the potential introduction of extractables into the
drug product formulations during storage should be assessed during
35 container/closure qualification studies using sensitive and quantitative
procedures.” and further Loss of the active drug substance or critical
excipients of the drug product by interaction with the container/closure
components or components of the drug delivery device is generally evaluated
as part of the stability protocol. This 1s usually accomplished by assaying
30 those critical drug product components, as well as monitoring various

critical parameters {e.g., pH, preservative, effectiveness). Excessive loss of a



5 Drug Substances and Drug Products' a 3 week test programin accel erated
conditions (40 2/ 75 5 RH) for the container closure of the Spiriva'
product in this case the capsule and the blister pack and the inpact of the
capsule and the blister package on the FPD was set up and tested. 10
Execution of tests Spiriva(c) powder formulation in bulk and Spiriva(r)
capsul es fromour local pharnmacy wheregintroduced to the |aboratory
together with the Handi Hal ero. The | aboratory s set yp.to perform

i n-vi t r OTHAIICTAC Obr i HgeE dﬁEﬁrB%@a‘ﬁet‘ﬁh&Pha%ﬁa '8 UEpyadHge @ the drug
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or

wor k where then per according to standardi zed nethods for Physi cal
Tests and Determ nations for Aerosols, netered-dose inhalers and dry
powder inhal ers described in pharnpcopoeias,. (e.g. USP 2002 <601>) using a
state of\CFREVEE tpy ERpdrlolicriiee W@ia@cecfﬁfoﬁﬁg%ﬁ%hstml@ Tystiem ofgo
Spi rd vafyr), ot ) 1.C.of Lcl.e i tered
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below 10 % The test was performed with 4 kPa pressure drop over the
Handi Haperquyt &8 thisemsedigecapsinte and thabdlistor paghbiedtthcondpai-bns . thEest

S2 30 Ae am. g fi .particl.e fractio net ered and | i vered dose out
of and?#ﬁé%&(?’?gl&iqie%hg%mﬁaﬁe Wi 'e\r}l?;l]((} ) Ves |‘&§a&?rd€%£§§d from our
| ocal pharmacy. Test perfornmed with 4 kPa pressure drop over 7 the

Handi Hal er(r) at roomtenperature and | aboratory anmbient conditions. Test
sS3 10 Execution of tests

Spiriva® powder formulation in bulk and Spiriva® capsules from our local
pharmacy where introduced to the laboratory together with the HandiHaler®.
The laboratory was set up to perform in-vitro tests according to European
Pharmacopoeia (EP) and US Pharmacopoeia (USP) using two Andersen

15 cascade impactors. All analytical work where then performed according to
standardized methods for Physical Tests and Determinations for Aerosols,
metered-dose inhalers and dry powder inhalers described in pharmacopoeias
(e.g. USP 2002 <601>) using a state of the art High Performance Liquid
Chromatograph (HPLC) system.

Spiriva® tests
Test 51

Aerodynamic fine particle fraction of metered and delivered dose out

of Handihaler® using Spiriva® formulation from bulk powder loaded
25 into originator capsules during relative humidity below 10 %. The test
was performed with 4 kPa pressure drop over the HandiHaler® at

room temperature and laboratory ambient conditions.

Test 32
30 Aerodynamic fine particle fraction of metered and delivered dose out
of Handihaler® using commercial Spiriva® capsules purchased from

our local pharmacy. Test performed with 4 kPa pressure drop over

it



5 An in-use stability test of the aerodynamc fine particle fraction of

nmet ered and delivered dose out of Handi haler(r) using commercial Spiriva"
capsul es purchased fromour |ocal pharnmacy. Fromthe blister holding 5
capsul es one capsule was withdrawn and the remrmaining 4 capsules were put 4
days into 40 C and 75 % Rh. The 10 blister containing the 4 capsules was
then put in an exicator for 2 h befon; tests were perforned. The test was
performed with 4 kPa pressure drop over the Handi Haler(r) at room
tenperature apd Habenatiery asbiresin condptimnse 1BndednbSaaimryi rembeent
stability test of the aerodynam c fine particle fraction of netered and
del i vered dosendutom$. Handi hal er (r) using comrercial Spiriva(r) capsul es
pur chased from our |ocal pharnmacy. Fromthe blister holding 5 capsul es one
capsul e was withdrawn and the 20 renmaining 4 capsules were put 13 days into
40 C and 75 9%-.BhgaThe Dblister containing the 4 capsules was then put in an
exi cator for 27Nn before tests were perforned. The test was perfor.ned ¥Ath
4 kBPa pressure idroge ofebilitye feeinaf HiCeREFOEINSS e MG aaﬁaﬂ ©

| abor at ory anbi ent ,condi tjons. 25, Test Ny N; sabj A he
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Handi hal er (r)qisi,Rg € 1eGl AurchRiselvatdm espslbed plraatased fArom otine

| ocal pharmacy. Fromthe 30 blister holding 5 capsul es one capsul e Wﬁg@
wi t hdrawn andlisher helbigi g cepapes eseweppspit wasdaydhirayYEEE affge 75 %
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pressure drop over ‘the Hapdihal arc, Ak keapht eBRe sLivna &Adkxicator for 2 h
hefore tests were performed. The test was performed with 4 kPa
pressure drop over the HandiHaler® at room temperature and

laboratory ambient conditions.

15 Test S4
An in-use stability test of the acrodynamic fine particle fraction of
metered and delivered dose out of Handihaler® using commercial
Spiriva® capsules purchased from our local pharmacy. From the
blister holding 5 capsules one capsule was withdrawn and the

20 remaining 4 capsules were put 13 days into 40 °C and 75 % Rh. The
blister containing the 4 capsules was then put in an exicator for 2 h
before tests were performed. The test was performed with 4 kPa
pressure drop over the HandiHaler® at room temperature and

laboratory ambient conditions.

25
Test S5
An in-use stability test of the aerodynamic fine particle fraction of
metered and delivered dose out of Handihaler® using commercial
Spiriva® capsuies purchased from our local pharmacy. From the
30 blister holding 5 capsules one capsule was withdrawn and the

remaining 4 capsules were put 21 days into 40 °C and 75 % Rh. The

blister containing the 4 capsules was then put in an exicator for 2 h



| aboratory anbient conditions. 5 High barrier seal tests Test HBS1 An
ity test of the aerodynamc fine particle fraction of netered

i n-use stabil

and delivered dose out of Handi haler(r) using Spiriva(r)

formul ati on from

bul k powder | oaded during relative humdity below 10 10 % into containers
made to act as a high barrier seal, inthis case alumnumfoils from Al can
Singen Germany and then sealed to absgute tightness. The al um num

t ai t | i cat f h bef t he .Spiriva( wd
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capsul es at apralakiver® hymidi by DELOWMQIN The (est yasherfored, ui th

4 kPa pressure drop over the Handi Haler(c) at roomtenpera

| aboratory akbceatoryomditi¢ohsonTégonbBS2 20 An in-use stability test of
the aerodynam c fine particle fraction of

of Handi haler(r) using Spiriva(r) fornulation frombulk powder | oaded
durisng melpbveepurbdidytsbel ow 10 %into containers nade to act as a high

barri er seal

then seal ed tBe@3HBBdol ute tightness.

put into cli
cont ai ners

in this case alumnumfoils fromAl can Singen Gernmany and
The seal ed al um num cont ai ners were

7 days at 40 C and 75 % Rh. The al um num
R BatsE nstEblky d&Bbrol Bhe ReOgERGRECY BeSpRFtiGE( fpchiswdef
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| aboratory ampient conditions. 9 Test HBS3 An in-use stability test of
aer'Bdynam ¢ fitheo gREQ CEOPdamGst Mflofo act as a high barrier seal, ini this case

15

25

30

aluminum foils from Alcan Singen Germany and then sealed to
absolute tightness. The aluminum containers were put in an exicator
for 2 h before the Spiriva® powder formulation was loaded from the
aluminum containers into the originator capsules at a relative
humidity below 10 %. The test was performed with 4 kPa pressure
drop over the HandiHaler® at room temperature and laboratory

ambient conditions.

Test HBS2

An in-use stability test of the aerodynamic fine particle fraction of
metered and delivered dose out of Handihaler® using Spiriva®
formulation from bulk powder loaded during relative humidity below
10 % into containers made to act as a high barrier seal, in this case
aluminum foils from Alcan Singen Germany and then sealed to
absolute tightness. The sealed aluminum coﬁtainers were put into
climate chambers for 7 days at 40 °C and 75 % Rh. The aluminum
containers were put in an exicator for 2 h before the Spiriva® powder
formulation was loaded from the aluminum containers into the
originator capsules at a relative humidity below 10 %. The test was
performed with 4 kPa pressure drop over the HandiHaler® at room

temperature and laboratory ambient conditions,

t he



met ered and del i vered dose out of Handi haler using Spiriva' formnulation
from bul k powder | oaded during relative humdity below 5 10 %into
containers made to act as a high barrier seal, in this case alumnumfoils
from Al can Singen Gernmany and then sealed to absolute tightness. The

seal ed al um num containers were put into clinmate chanbers for 14 days at
40 C and 75 % Rnh. The al um num cont ai gers were then put in an exicator for
2 h before the Spiriva(r) to powder formulation was | oaded fromthe

al um num contgigiegIggNto the origi nat or capsul es at a relative humdity
bel ow 10 % The test was_‘erforrre ith 4 ?‘ rtthe

Handi Hal er (r)/‘\latm F«‘l@@nﬂ @f&?%tr antf 1P&b9 3’98 | eR @@ﬁd? gt 9
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cartridge wused high barrier seals made out of aI u num f oi Ils fromAl can 20
Si ngen Ger many0 4hdnthecayntaditer dfher &ctiad édnigd R SRy YW THS 5255y of

the Spiriva" %%g}&%fr I at.| ogl %R%F Kip e G}E?fna”i?ys alﬂ)@r{@élqegegﬁgdwqca 4

kPa pressure room " tenperature and | aboratory

ambi ent condi f I?é?ﬂﬁte%?hft?e%é' tBhé remithesAndensercdmpactior weest pukeireo
calculated on fine particle fraction 25 based On delivered dose as wel |l as

on metered dogénabe ctonubctedort 64 ERPs athdD r'ésand 7ar @ & eh§ r?’cli%}l’éﬂil
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C- hal er,
was performed with 4 kPa pressure drop over the HandiHaler® at

room temperature and laboratory ambient conditions.

15 C-haler DPI tests

A test was also made outside the stability test program to evaluate

our proprietary inhaler, the so-called C-haler, in comparison with the
HandiHaler® using a tiotropium formulation. The C-haler cartridge
used high barrier seals made out of aluminum foils from Alcan
20 Singen Germany and the containers where filled volumetrically with 5
mg of the Spiriva® powder formulation in bulk. The test was
performed using a 4 kPa pressure drop over the C-haler at room
temperature and laboratory ambient conditions. The results from the
Andersen impactor tests were calculated on fine particle fraction
25 based én delivered dose as well as on metered dose and converted to

FPD. The results are given in Table 1 below.

The results of tests S1-5 and HBS1-3 are plotted in Figure 1. The Y-axis is
designated % of commercial Spiriva® FPD’. This relates to the FPD out from

30 the Handihaler®, where 100 % is the FPD from a fresh sample from the

pharmacy.



commerci al sanple, FPD FPD Metered dose 18 % 47% Delivered dose 36 %56 %
5 Conclusion of the tests perforned on Spiriva(r) Surprisingly we have
found and concluded in our tests that tiotropiumis extrenmely sensitive to
noi sture and that a conventional packaging into gelatin capsules used for
a majority of respiratory products wll seriously affect the FPD. The
results show that there is a need for qndry, moisture io tight high barrier
seal enclosing the tiotropiumformulation to preserve the original fine
particle fraction. Not so surprisingly in the light of these findings, we
have al oun st be properly protected
al so du??%’% ?hg“krt‘g%hlsﬁéﬁ? %r?{cgré’?}@g h %%5%9 %ﬁr@;f the FPD shal | be
avoided. Elimnating the gelatin capsul e has an unexpected, big, 15
positixe.effect. on.the performance of the Spiriva' forpulation. The tests
carri edCaltulshion bhstd bie Mo Sphﬁe@%ommemtamdﬁﬁﬁeﬁgelSpunv@ﬁpﬂmleStﬂﬂé@ es
the F out of the Handil-laler(r) wth approximtelly 50 %fromthe ti

of |oading the dose into a cd%@%?%eﬁ%@ parpe ﬁﬁqﬁ i nNF¥Pre when the 20

produc LreTmar ket g g Spiriva(T) dosSeES tgo—dryTcont-airnet
JFM&%. aPs presenti ng ﬁrgg}tr barrier seal pr oper!t]'?e}s) and then storijng

the I eflvenst abgers 1n 40 [(Ragng 75 % Rh, before triaggferring the
Spirivia(r)....doses. to originator capsules and performing the sanme tests l

using Handi Hal er(r) as before, no change can be detected in the fine
partrcle dose 25 (FPD) even after Ion perrods of time. The FPD of
Sprrrv pIClsig ¥ & further di m ni shi ng durrngthe

i n-use t r

anot heré%ﬁ%ﬁaﬁlﬂ%&%ws u?ﬂlﬁt orageﬁ%@ct%déﬁ R8s ihdt R b gs
stabi | idtréeslly shissitioct be doishieakimy ofatt be cﬂiﬁlv%hlﬂcﬁlé;lalpralc@;hgirﬁlgtﬂﬁo
opened bl ster secondary package.  Table 1" shows that our propertiary

C- hal ergal8iifg chPgA G@ameér ferom ammrgy shoaspiaatowy tinesl1dip gvdl gseiduslance
than Handl baler Gpry WL L&SRECINED fER there is a need for a dry, moisture-

10 tight high barrier seal enclosing the tiotropium formulation to preserve the

original fine particle fraction. Not so surprisingly in the light of these
findings, we have also found that the tiotropium formulation must be
properly protected also during the in-use time if further reduction of the FPD
shall be avoided. Eliminating the gelatin capsule has an unexpected, big,

15 positive effect on the performance of the Spiriva® formulation.

The tests carried out show that the moisture content of the gelatin capsule
reduces the FPD out of the HandiHaler® with approximately 50 % from the
time of loading the dose into a capsule until the point in time when the
20 product reaches the market. Loading Spiriva® doses into dry containers
made of materials presenting high barrier seal properties and then storing
the loaded containers in 40 °C and 75 % Rh, before transferring the Spiriva®
cdoses to originator capsules and performing the same tests using
HandiHaler® as before, no change can be detected in the fine particle dose
25 (FPD), even after long periods of time. The FPD of Spiriva® in gelatin
capsules, however, is further diminishing during the in-use time of the
product and the FPD has been shown to drop up to another 20 % after 5

days of storage in 40 °C and 75 % Rh in an in-use stability test, due to the

Mg’



based on netered dose. 5 State of the art Metered doses of the Spiriva(r)'
powder fornulation are today at the originator manufacturing site | oaded
into gelatin capsules. A gelatin capsule contains typically 13-14 % water
by weight in the dose form ng stage and after the i o capsul es have been

| oaded they are dried in a special process in order to mnimze water
content. A nunber of dried capsules are then put in a common blister
package. Details about suitable statejﬁf-the-art capsul e teriaki and

manuf ag} Uk idAge RITOES SAsisTaye terstardiredhienophecdebieifT FREUHAADpRIC@EONn DE
101 26 924 AlT The remaining small, quantjty of water. 15.i.n.the |-

mat er i Alakdt brshipysnghats otRUB  YHEILEEEd F]lﬂ q{euﬁfl?%ﬁélg%pgg{(}g}é’g an gﬁgﬁ%
water will be ased.intQg Ll clesed Al Had@r1ag® theh rekatiyeo FPD
huni di 87299 fﬁlh%%aﬁmcsrﬁé’mécgu%ﬁ%ﬁ?lurﬁ bet ween the captured air inside the
package, and theneehald dogapsule will generate a relative humdity inside
the blister package that will negatively affect the FPD of tiotropium
powder out of 20 the dry powder inhaler. It is interesting to note that

t he bigs_rra' ority of dry powder fornulations of nmany kinds of nedicanents
are not’@éli—l—ééééy@—é'o I4f f ect ed by enclosed noisture in the capsule material or

by nor ngl.St-pr 498y B itAt iSmisiviam pdvedeelfatinvéaibnans diday ef HIgeOB GBI ng
air. surprisingly, our investigation has sho tiot "?i um &qﬂt%e gﬁ{eyinguch
di f f er emtanFootuwcpeusitpdonided 8ty goja U cPRPEf éclpbge[fg e3P Shral T arount s
of water such t it,tends to stick to.mal f Apdetonaggttenaihat e.
By sonewlil’é%g)hi@éqt %(% %rb@éﬁn%?ﬁ:fe%stM%v%?se'??érrler.ﬁﬁgncegt he capsul es are
Nl y, USEd A9cCONNERIISNIn 1REANee! aB) drésd iier a specipl vt orger to
sollutionto the noisture problemwould be not to uge c%psgﬁll_&e?s ig @li!n’ abut
rat her #onithizectwaytdroadntogesAi ntanbentai AEKE FRASWIES 121° i hdtk

" agin
o st aagte oL RReLbLEE CHERE diph T B ar e OB LRNS,
materials and manufacturing processes may be studied in the German
Patent Application DE 101 26 924 Al. The remaining small quantity of water
15 in the capsule material after drying is thus enclosed in the blister package
and some water will be released into the enclosed air, raising the relative
humidity in the air. The equilibrium between the captured air inside the
package and the gelatin capsule will generate a relative humidity inside the
blister package that will negatively affect the FPD of tiotropium powder out of

20 the dry powder inhaler.

It is interesting to note that the big majority of dry powder formulations of
many kinds of medicaments are not seriously affected by enclosed moisture
in the capsule material or by normal storage variations in the relative
25 humidity of the surrounding air. Surprisingly, our investigation has shown
tiotropium to be very much different. Tiotropium powder is Very much
affected by very small amounts of water such that it tends to stick to wall
surfaces and to agglomerate. By some mechanisms the FPD becomes less
over time. Since the capsules are only used as convenient, mechanical
30 carriers of Spiriva® doses, a solution 1o the moisture problem would be not to

use capsules at all, but rather to directly load doses into containers made of



The present invention discloses a dry, noisture-tight, directly | oaded and
5 seal ed contai ner enclosing a netered dose of tiotropiumpowder or a
pharmaceutically acceptable salt, enantioner, raceznate, hydrate, or
solvate, including mxtures thereof, and particularly tiotropium bron de,
optionally further including excipients. The term"tiotropium is in this
docunent a generic termfor all activegZforns thereof, including

phar mac i.Calil | . | ts, _enpanti rs, racenates, hydrates,
Cor vt e b e E S P ooy PO ke Prep el e Rr frishty Tgpiort
what evecondipose, pldferafnbaioRen 09ses: dry, high barrier seals inpervious to
noi sture and other foreign matters and is adapted for insertion into a dry

powder inhal er device or the container nay be adapted to be a part of an
i nhal er Vj 5." " _means.that the walls of the container are
constr uzﬁgdbffg%er#t sél?%: telan @ﬁcéﬁg? al & gﬁ%’h PR ‘Ffélgi&l’ ICE,T cedBeepderyande
i nside gealedofcorhaitont@hdleking Canngdter&l easse Wat efiok iuﬁ?yp%s{xzfd%g obhg

tiotropi um powder in the dose such that the FPD is reduced. a | ogi cal
consequ@h@@r@&%@l%]ry aopepiaide s, 20 amidomere raat siadhobydrat, desslehsst ed

anong t. f LNt h rman_ publication DE 101 26 924 A 1. "H gh
barr i erﬁ%zgfiﬁygr%g%‘sﬁgegpt}l eﬁggggﬁ%qﬁgp%g{ﬁ%%aﬁg it]éﬁr%ff”%t Bfqgidey optionally

conbi nafuiroher Ghchedierd akipibrits 9THhatehRr " 1$8@bphsnehay a6t &ﬁ%ZBQC&&e&ﬁ%. It
25 represents a high barrier agai nst noisture and that the seal i1tself is

“dry', SeReTigt tegAndorgialk eftiveedsumabltbcasolintincbidingt ephéomabeuticatlyof
powder . i barrier_seal my for instance be nmade up of one or nore

I a\;/\@rs aoﬁ%e%:gg%q aﬁaas‘}{ ’ Fp@g%{o&ﬁﬁ?’céﬁcw feer gj,y d&@&?ﬁ’nﬁ VGedt e rmFEiHES,

gl ass, tgidrecOnaeeti desy efgrthepatntRERt halciSRMSET Tt eshbiedH i eal .
30 13 A "high barri eErr container" is a r%%%ani cal co%???vu(%lt %%géa?gg

har bourcCaHainghdlasse dyddsi@hotbagripr sealsr opinerviciie thi givibtinrd emd athai-ner

I's bui lf&réi%hn&atpér%hagari@i E&aﬁ%"’}:{ %orcpr{]s%tri'i%%t inrl% érgiery\/\gcl)\!vaelg finhg(fercc?gw}igje ner.

or the container may be adapted to be a part of an inhaler device.

15
"Dry" means that the walls of the container are constructed from selected
malterials such that the walls, especially the inside wall of the container,
cannot release water that may affect the tiotropium powder in the dose such
that the FPD is reduced. As a logical consequence container construction

20 and materials should not be selected among those suggested in the German
publication DE 101 26 924 A 1.

"High barrier seal" means a dry packaging construction or material or
combinations of materials. A high barrier seal is characterized in that it

25 represents a high barrier against moisture and that the seal itself is ‘dry’, i.c.
it cannot give off measurable amounts of water to the load of powder. A high
barrier seal may for instance be made up of one or more layers of materials,
i.e. technical polymers, aluminum or other metals, glass, silicon oxides ete
that together constitutes the high barrier seal.

30



5 "Directly | oaded" nmeans that the netered dose of tiotropiumis | oaded
directly into the high barrier container, i.e. without first |oading the
dose into e.g. a gelatin capsule, and then enclosing one or nore of the
primary -containers (capsules) in a secondary package made of a high
barrier seal material. 10 The high barrier containers to be | oaded with
tiotropiumshould preferably be made t of aluninun1foils approved to be
in direct contact with pharnaceutlcal products. Alum numfoils _that work
pr oper | 4 "high rmaselcrame@nse jéner aldGhasgRal SPDBITUCEKRhIRATC 36 %%?%m and

| ted with foj.l 151 t; |
or opor (RROF oA B Acki HBooP 1R THF MR ARG tiel nop T or R RN e

the forﬂf%% Bontia @@é}% écﬁﬁté{%ﬂﬁhé YheoRglls by thsice@taididi.nner cover foil of
pure alum num or |am nated alum num and polyner. The contai ner and cover

foils are then seal ed together using at | east one of several p055| bl e

met hods,_ f or t e: 20 usi a heat n cque r r
and “heat HC’%QYnE)aI%%Qt S Y eg‘gfi‘}r L1?7[ § ?hgoﬁgt g!rﬁll glP C{B § foacielf
ul trasofie. ﬁl@%é’ﬁ'ﬂ the,miar é&hﬁiﬂl@r cioat@gthoukl mtsrtdpatng ﬁhBLth@sé ot i s
a very poten rug and it is therefore normally 25 diluted before dose

form ngelay & gélaginwicepspiiysianidgiloat | G}ﬂ@l@@@;ﬁ &M% O%X@%ﬁeﬁfst %. RFimary
| act ose, |n sel ected ratj in or f fer t ho f e
for m ngCQ}? al”é%’éﬁ FPDECa Ilél éb%?ﬁm? &’talcjfﬁl Bo r s%co%?%lgl nlﬂ)gq‘r]te(} g%gi um

in mxt g}th exci pi ents, nethods of powder manufacture, use of powder
and capsddl €s tor powder may be studied in the international 30 publication
WO 2/ 30389 Al. 14 In a further aspect of the invention tiotropiummy be

m xed or formulated wth one or tmacol ogi cal |y agtis
i ngr edi ERe (BEhwPER18h COBREIE SO0 %ﬁ#%ﬁ e %6511(2}& Eﬁlﬁa} %ﬁeﬁéi\é?ably
medi cangnt (S)g 4t Qe HSEH IInArh ﬁﬂlgf%g%prda;fedr esPikatar vifigordenact Teth
present “i nven 5 on enconpasses suc
pharmaceutical products. Aluminum foils that work properly in these
aspects generally consist of technical polymers Jlaminated with aluminum foil
5 to give the foil the correct mechanical properties to avoid cracking of the
aluminum during forming. Sealing of the formed containers is normally done
by using a thinner cover foil of pure aluminum or laminated aluminum and
polymer. The container and cover foils are then sealed together using at least
one of several possible methods, for instance:
20 using a heat sealing lacquer, through pressure and heat;

using heat and pressure to fuse the materials together;

ultrasonic welding of the materials in contact.

Tiotropium in pure form is a very potent drug and it is therefore normally
25 diluted before dose forming by mixing with physiologically acceptable
excipients, e.g. lactose, in selected ratio(s) in order to fit a preferred method
of dose forming or loading. Details about inhalation powders containing
tiotropium in mixtures with excipients, methods of powder manufacture, use

of powder and capsules for powder may be studied in the international

3 publication WO 02/30389 Al.



5 tiotropi umwhen a conbination of tiotropiumand other nedi canents are
deposited and sealed into a dry, noisture-tight high barrier container
intended for insertion into a DPI for inhalation by the user. Exanples of

i nteresting conbinati ons of substances together with tiotropiumcould be

i nhal abl e steroids, nicotinam de derivatives, beta-agonists, beta-mnetics,
ro anti-hi stanm nes, adenosi ne A2A receptiors, PDE4 inhibitors, dopan ne D2

recept amn agRitHES. t $Faled; iR @by e alNeLq9 I yention
that is directly asHig: AR fEttiof] @Bl ﬁ%??%pu umé%gyf i

f or m ofwdbbbhstar mamg othernphartticelggicelyprdtse mddcalicntgse wigd 01 objdcer med
cavity in alumnumifoil .or a nplded cavity in a polynmer material, using a
hi gh béjrfr?oéplﬂ)é}égfg Pﬁ}ﬁfol%{b]ﬁl ﬁ’gljtﬁ%i A @s@e&lgam%ﬁsﬁrt@, be Wpedoi &l trispbenér a
conbi najfi easdffratd yMdMsEPRRE. AGYY PRk L gh
barrier contlgli ﬁer ma;/ forma par %fscgg i‘%llr‘}r? éﬁ)élr %\ﬂ?@ggggesl ?Srar/%i/q%% é’f
separ atteotropmimiended fammbnsatiohoof ithtteoahim28ntinbaher rdesticzenéors are

adm ni sirati.on, of doses. An inhale rovi.di ng g prolonged delivery of a
dose d %H?g“f‘?&je ) r§831c?lcﬁamt§i ﬁgléﬂ’f nﬁwléﬂi‘t%ﬁggﬁshlg%t E8rHepr epBEaiagr
enbodi B @Ed abr 2l O+ he | : 1,Lr opi.um

formul ati orrll, e. g.r %%?Eﬁég ﬁ,%\tr?t % P]?l:zf%fr/%ééa?riet#]%ceib%s@lgeg%e ?beF%? E:A%%(iﬁ?’r of
publ i cdnieesls 20031 0i1e258% Alf sabptaferalibyetrapphiigd tiotropéuihhaled O
effici enhl¥ a]réd radalal I %eﬂr oso,ld' ze, the dose when delivered to the user.
Sur pri STHBISP EnSUR I SpBG R BN A K BRtES, e tar BEeHtES, deltpverincsios,
ushfg bheiNistdARNs, "BY S | s i@k lLyumg I I r)
forlrml ati %)nlresul tsS’i n gﬁlg:%%{éa?\?lga%&%vqm@%é gg)%bzf glhgléﬁﬁgkg’od[oﬁ)gt%q ‘oMt he
st at e- ofcepraagoriistandi | -laler. 1.5 CLAIMS L A nedical product conprising 3

a dry powder dose of tiotropium directly |oaded into a container,
characterized in that a dry, high barrier seal constitutes the container;

The sealed, dry, high barrier container of the invention that is directly loaded
with a formulation of tiotropium may be in the form of a blister and it may
15 e.g. comprise a flat dose bed or a formed cavity in aluminum foil or a molded
cavity in a polymer material, using a high barrier seal foil against ingress of
moisture, €.g. of aluminum or a combination of aluminum and polymer
materials. The sealed, dry, high barrier container may form a part of an
inhaler device or it may be a separate item intended for insertion into an

20 inhaler device for administration of doses.

An inhaler providing a prolonged delivery of a dose during the course of a
single inhalation constitutes a preferred embodiment of an inhaler for the
delivery of the tiotropium powder formulation, e.g. Spiriva®. An Air-razor
25 method as described in our publication US 2003/0192539 Al is preferably
applied in the inhaler to efficiently and gradually aerosolize the dose when
delivered to the user. Surprisingly enough, applying an inhaler for a
prolonged delivery and using the Air-razor method on a dose comprising
tiotropium in Spiriva® formulation results in a FPD at least twice as big as

20 that from the state-of-the-art HandiHaler®.



the high barrier seal of the container, optionally conprising alumnium
prevents ingress of harnful anounts of noisture whereby the original fine
particle fraction of the tiotropium pidwder dose is preserved for a |ong
time under specified conditions, and the dry powder dose in the container
is adapted for admnistration by a dry powder inhaler. 2. A nedical

product conprising tiotropiumand Ségdfdfse or together with at |east one
addi tional active pharmaceutical ingredient and optionally including
excipients in a dry powder nedical conbination dose directly |oaded into a

cont ai per, charac .zed in,that a dr. high barrier seal canstitutes the
cont ai Eér; t he hi éﬁé’(gggrﬁr péﬁ[z]dg%glcoe)ll‘ap&%@gtgnag ﬁé?‘ygb’ptcf%ﬁ?apfg“&%ﬁﬂ‘il@ ng

al um niirevtipriexeésd SnidglcessaffcairdbtaaReat i of, i sture whereby the
original fine particle fraction of the conbination dose is preserved for a

long tine undef Hyedigh darciendicel oasstitiescidrbimataioardose is adapted for
adm ni stration y owder_ i nh r, and, the at | east one addi.tional
active phar mceﬁrﬁ 313‘% i é’_(*f’lrer"an’fmp_sé’a11 géFeE_PEaaWeSm ‘i’lﬁt_émfl%]i)’oﬂ)ﬁﬁ“@?’&ﬁps of
subst axlkesiniuMAbbY e St @I@bEs of ALEOTINAM e e URbIMSSe %@e@ﬁﬂg{ét S,

i nhi

beta-m nmetics, anti-histamnes, adenosine A2A receptors, P Itors,
dopamn #egb2! ferepesticladontisos of the fhgopadicpbwoicoditste Bcopsdirngdtior ¢l ai ns
1. or I%n C‘{i} reqﬁt §ri zed .ifn t hat. adm ni stration of the dry powder dose is
per f or TB& By G ARAFAEPEHIFASRTY mdﬂ??ﬁ&ﬁﬁier i nhal er providing a prol onged
dose delivery. e dryTheswmd} calofr odyctiraccopding 40 & als, heqr By
characterized in that the tiotropiumsubstance consists of:'l Ghe or 1or e
physi cldgirigitationbyeptiappevehtt sitoflet.i ot ropi um 5. The nedical product
according to clainms 1 or 2, characterized in that an included excipient is
| act ose.

2. A medical product comprising tiotropium and separate or

together with at least one additional active pharmaceutical ingredient and
optionally including excipients in a dry powder medical combination dose
directly loaded into a container, characterized in that

a dry, high barrier seal constitutes the container;

the high barrier seal of the container, optionally comprising
aluminium, prevents ingress of harmful amounts of moisture whereby the
original {ine particle fraction of the combination dose is preserved for a long
time under specified conditions;

the combination dose is adapted for administration by a dry
powder inhaler, and

the at least one additional active pharmaceutical ingredient is
selected from the following groups of substances: inhalable steroids,
nicotinamide derivatives, beta-agonists, beta-mimetics, anfti-histamines,

adenosine A2A receptors, PDE4 inhibitors, dopamine D2 receptor agonists.

3. The medical product according to claims 1 or 2, characterized in
that administration of the dry powder dose is performed by inhalation from a

dry powder inhaler providing a prolonged dose delivery.



6. The nedi cal product according to clains 1 or 2, characterized in that
formed or flat alumnumfoils, optionally |lamnated with pol yners,
constitute the dry, high barrier seal y57. The nmedical product according to
.claims 1 or 2, characterized in that a cavity nolded froma pol yner
-material selected to give the container high barrier seal properties

.consti tdit es t he Tdontaddiesl pfhdddteacddidtal (pr@oies 196€ 0 GHralctefizRidEn 1 OF
2, characterized in that a cavity nolded froma polynmer material together
with a Beghtiyar HpBopivee) swvisriceuce sk sc okt ahAeor providi playsiolagicallni gh

barrier ‘ rti . 9..:The medi cal product according to clains 1. or
2, chareé%t%gﬁ@é ?Lr? &? %‘tr%pﬁ%&(iont ainer is a part of a dry powder inhaler.

10. The medi cal product according to clains 1 or 2, characterized in that
the container is a separate part adapted for insertion into a dry powder
i nhal er-11. The Thedireslicgrpaictarewrding te claing fson 2ocimracharizedein zed

in t.hathart%i%%%@%&lg%af@e%%gﬁga}%tate part conprising a primary part adapted

for insertion Prital er and a secondary part enclosing the
primary part in a noisture-tight package. 17 12. A pharnmaceuti cal
conposition con‘&ri sing tiotropium or a physiologically acceptable salt

t her eofc-and a pAYsi weegial aptoguatcepraling textiipieit or Ehabaoneterized n t hat

the co igion s dyrectly | oade nd scaled.into.a dry, .noisture-tight

pac kaggﬂ‘%? %F’g}l,edhioéhhﬁgr?’li TEGRt g?ﬁﬁvr O&ﬁqf&ﬂb}f H?HBHﬁg?‘?f sWNSP RS Bum i n
order tenpfiese MR 4RE Wikhobadkef kog particle fraction of the conposition

for a long tinme under specified conditions. 13. A pharmaceuti cal

conposition conprising tiotropiumor a physiologically acceptable salt

t hereof, and separate qr together with at |east., one actiye pharnaceutical
ot edient . ot bR GGEHRG HHererBint Chins Lo o MABCBRRRAc o 1 n

a conmbiRat hofhdEy nROVER! rdAs e peRAhaFLRAIASY Sflected to give the container

high barrier seal properties constitutes the container.

8. The medical product according to claims 1 or 2, characterized in
that a cavity molded from a polymer material together with a high barrier

seal constitute the container providing it with high barrier seal properties.

9. The medical product according to claims 1 or 2, characterized in

that the container is a part of a dry powder inhaler.

10. The medical product according to claims 1 or 2, characterized in
that the container is a separate part adapted for insertion into a dry powder

inhaler

11. The medical product according to claims 1 or 2, characterized in
that the container is a separate part comprising a primary part adapted for
insertion into a dry powder inhaler and a secondary part enclosing the

primary part in a moisture-tight package.



that the conbination dry powder dose is directly | oaded and sealed into a
dry, noisture-tight package or dry, high barrier container, optionally
conprising alunminium in order to presérve the original fine particle
fraction (FPF) of the conmposition, for a long time under specified
'conditi%n; t he g; | east one active pharnaceutical ingredient is selected
from tHe fol | ofti igRgFBapsuscal uBbeRaPREEON npRIREIENE: diofta®ium cori vani de
~deri vaty a irSLS etia-. .o i €S i i.ne si ne
FEN e e e gl T T
phar maesutpica, charposétized Aaccosdi ng to claim 12 or 13, characterized in
that adm nistration of the conbination dry powder dose is perfornmed by
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according to claim12 or 13, characterized in that an included exci pient

i s | acE@E@ostign {0 atpes fHaerueder ppatificdnpusditioss. according to claim 1.2
or 13, characterized in that fornmed or flat alumnumfoils, optionally

| am nated w th polyners, constitute the dry, noisture-tight package or
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that h
the combination dry powder dose is directly loaded and sealed
into a dry, moisture-tight package or dry, high barrier container, optionally
comprising aluminium, in order to preserve the original fine particle fraction
(IFPF) of the composition, for a long time under specified condition; |
the at least one active pharmaceutical ingredient is selected from
the following groups of substances: inhalable steroids, nicotinamide
derivatives, beta antagonists, beta-mimetics, anti-histamines, adenosine A2A

receptors, PDE4 inhibitors, dopamine D2 receptor agonists.

14. The pharmaceutical composition according to claim 12 or 13,
characterized in that administration of the combination dry powder dose is
performed by inhalation from a dry powder inhaler providing a prolonged

dose delivery.

15. The pharmaceutical composition according to claim 12 or 13,
characterized in that the tiotropium comprises one or more physiologically

acceptable salts of tiotropium.

16. The pharmaceutical composition according to claim 12 or 13,

characterized in that an included excipient is lactose.
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Weerici chaltainerand a secondary m)l sture ti ght package or contai ner
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18. The pharmaceutical composition according to claim 12 or 13,
characterized in that a cavity molded from a polymer material with high
barrier seal propertics forms the dry, moisture-tight package or dry, high

barrier container.

19. A pharmaceutical composition according to claim 12 or 13,
characterized in that a cavity molded from a polymer material together with
a high barrier seal constitute the dry, moisture-tight package or dry, high
barrier container, thereby giving the package or container high barrier seal

properties.

20. The pharmaceutical composition according to claim 12 or 13,
characterized in that the dry, moisture-tight package or dry, high barrier

container constitutes a part of a dry powder inhaler.

21. The pharmaceutical composition according to claim 12 or 13,
characterized in that the dry, moisture-tight package or dry, high barrier

container is a separate part adapted for insertion into a dry powder inhaler.

22. The pharmaceutical composition according to claim 12 or 13,
characterized in that the dry, moisture-tight package or dry, high barrier
contalner is a separate part comprising a primary package adapted for
insertion into a dry powder inhaler, and a secondary moisture-tight package

or confainer enclosing the primary package.



