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contai ner 1 TECHNI CAL FI ELD The present invention

relates to a nedi cal product conprising inhalable
WOQsEH58644 t pebrapiunvhpadsdngntaotwbtiumeini ghPCTHEY004/001790>E

egRtainer and in particular, a netered dry powder

medi ci nal dose of tiotropi uanrom de bei ng adapted for

adm nistration by a dry powder inhal er device.

BACKGROUND Ast hna and chroni c obstructive pul nonary

di sease (COPD) affect nore th | 1ion people in
the United States. @HN&@!@@%eat hs each year

are attrlbutablet theecondltl tructian,
The JPreseBiy THEBUGR CREEEnGS § SHEREaC harasiQr CQF}Qﬂsmg inhalable
dosécsegffurtﬁ)ti‘ér:%%ﬁﬁh lgafldé@eﬁ? gl & )étlgfesﬁ €S.d 1ner and in
medl ¢ utilized in treatnent ar o?te S|m

partidulani & méistred cdnyvpowdbnmeulmum&hmeoi( GoRDpisna bromide being
wi despread, chronl c lLung disord enc ssing chronic
adapiiegnion i admRinistradinih Py ey Bow g‘fpg are not
fully understood. Experience shows that the nost
i nportant cause of chronic bronchitis and enphysena is

cigarette snoking. Al BROKGROUMNDE occupati onal
exposures may also play a role, especially when

Astl'ﬁﬁabir[dadhmbhit obganettive subkongry Héseedict " @QPBY affees enore than
enphysenma _cases, due to alpha 1 ant]i -t

30 radfiphi RARS Rdienantost Seatesr MekhHEARD @pgﬁa@%Pach year

o AR D g, B S e e
is tht ekatrauterigoist fedtiget incards @mdhbsghairaw dibeases, and the
confort for the user. Dry povvder i nhalers (DPlI) are
me dé@%é@'ﬁ%lﬂltl}lzﬁﬁﬂ@r'@@ﬂt@@né@@rp feeansrnEaf-ati on tool ,
conpared to other inhalers, because of the flexi b| lity
they offer in terns of nom' nal dose range, i.e. the

Chrgﬁ?:lﬂ%?tgﬁlcﬁgg :ﬁalfllr%%hbéfﬁﬂ@&akqu®BD) be aaghd gypgtadathrionic 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 cigarette smoking. Air
pollution and occupational exposures may also play a role, especially when
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
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.

Anticholinergic agents, e.g. tiotropium, especially tiotropium bromide, are

effective bronchodilators. These medicaments have a relatively fast onset and
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Anticholinergic agents, e.g. tiotropium especially
tiotropiumbrom de, are effective bronchodil ators.
wohes®ssadi caments have a relatively fast onsepcasdboomngo1790
duration of action, especially tiotropium brom de,
whi ch may be active for up to 24 hours.
Anticholinergic agents reduce vagal cholinergic tone
longodurdiéon mj crdtianyseseecially dgiotrgpium mrnidaavwgmfblmay be active

for GRTR58 PGt B PETRRER hESI S RISl P AR Reic tone of
the GhhdbidR!mti&eld NGhidh YRS RO AUt RvaRILEORShPSHhERD of COPD.
are perhaps the nost conmon synptons. Because it Is

Antichoknengicyagitritisi bave beeunli slypwsetastadure gudteCORBignificant side
orrectl. d since both disorders cao-exist, it is
effeclR A REHEBLE IS EAR A aTDS B I FORGPENGRr &S, Peiiaps the
mos&%ﬂqﬂ&’&&'s )F}h%géﬁisal BRRSHELCH ?é‘oéi?éﬂfl $d99 dificMB PP @Ragnose

a sma t efficrent dose a | ongacting
asthamd i autnd | CORY i coragehy ,anpd efiacabbytt idisoxisrsmixyordodexist, it is
because of the sma|l adverse side effects. Tiatropium )
advasliggredsite trRat padicarts M iierng Hemprriagy Cragentnpeiisy beonchial
f s gk ngt:en rat i
obsifhicib {UORe 0 ByaBned g AL by RIRNER, dose of a lons:
actiigmamtichqiirergite agengppadiceaiplyr tiotroaiam ibroheitles fcause of the
dose efficacy using prior art DPls. Dose efficacy
smalasbiegse silucHeelst deal on delivering a stable and
high fine particle dose (FPD) out of the dry powder
inhaler. The FPD is the respirable dose nass out of

Tiotddpguel Ypropuders ithbgrefertbd hraticlasinsgiaabenpdethoke of its high
size below 5 m. Thus, when inhaling a dose of dry ]
potensti aad ilongpdwertiont Hawevaseticirerivanoist difficelt tmdermulate in

hi ficne particl.e fr [ (EPR).of part.icles w an ..
ary Balay PRl L B AEPRIT BETORhaRBE iR RE B0 efficacy
usinkNsHb¥ alrt ODPR.I DosbeffiBhOY idepeidd & gebraa Hesl e ehvering a
does not follow the streamof air Into the many
stabls padchigloigieopartieleaflosmyEPDYautgef the wbly pawdes inhaler. The

t hroat and.upper .ai rways, wher he medi canent .i ot .
FPDY, My FPHERaBeE arren SUBueT S THewlltide iR mith an
aerngnEHﬁcuéﬁfticlletsi% B15% STRAL.E @Rlist Qvkes Fﬁr{H’eﬁir{%%aa%se of dry

to the user as exact as possible and to maintain a
medstaahire pEfdeady iovarpditant tandbtdiat byhmassdiac Angintfine particle

dose_does not deterjorate during . .
fraction (FPF) of particles with an aerodynamic size preferably less than 5 pym
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
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, Boehringer Ingelheim KG (BI) markets
tiotropium bromide under the proprietary name of Spiriva®. Surprisingly, in
a recent investigation into the inhalability of Spiriva® we have found that the

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



10

15

20

25

30

normal storage. For instance, Boehringer I|ngel heimKG
(Bl') markets tiotropiumbrom de under the proprietary
woaos/s8648pi riva(r). Surprisingly, in a recent PCT/SE2004/001790

investigation into the inhalability of Spiriva(r)we

have found that the Spiriva(g)/ Handi Haler (r) system

fromBI for adm nistration éé i nhal ati on of doses
dosasomraﬁarimddiim geladitri sapapkasd skowhowomppoerfopardrorerandehas short

as. short in-use stability. Thus, there is a need

1n&u§%§u§ venent regardi ng a nedical product conprising

i nhal abl e dry powder doses of tiotropium bromde, for

i nstance Spiriva(r), and suitably adapted inhaler
Thusevihees ﬁ@ratmquuHbmsénmﬂow@mfnksrcgamhng aSueidial  product

The. pres E invention | oses di cal rodu { r.
compEisi 1pREIA AT ROVEHCT QpTS &F 3}93}9 FopiP Brami frfor instance

Spir oﬁélaﬁo%ﬁ%r%c%ﬁ?@%&i Bt S SRPICH et M burpose of

admi®isstdtienti ght, dry contai ner actl ng as a dry, high
barrier seal against noisture. The container itself

does not emt water, V\,hi ch may affect the tiotropium
powder inside. Thus, ﬁéﬁ does not rel ease
any water to the dosea mgyof rmisturefromthe
The g)gé éﬂtf ttf)or} H‘r’sc‘ié}é‘é d c%,l %}tl}gﬁ 11’ ﬁ\ég I}ﬁe(?le @ggtment of

roplumls tron

resp@rl'zééioﬁf1 Q:h@@fd&lsn ednd Sc@tﬁp@lfs)ésaﬂ drﬂdt@lhid tdb’fﬁe bhea tiotropium dry
efficacy of the dose when delivered is unaffected by

powger dormatlatignardir ety d@p@@d andt sealpdvisro anmpishpe-gght, dry

nhal er..i s di sclyose
contgife ot & o U Blep MaFy oL B ERRBR I g AT 31 container
itself idlesORbE BmMB - @'ate?plxﬁhi/(ﬂ{ mhay afeecietHe elotb@pithirdl O5@wder inside.
with a consistent EPD, over the expected shelf life of

Thushéh@rcmmamen doasfaet release paot Weiter He thw eoseornd ingress of
t.iot be mi f | a
moihEe A Tisnar b AT e OP S ey ey P gR s Sk o

Wi th an object of conbining tiotropiumwth other
nmedi canment (s) to be used in the
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

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

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
treatment of respiratory disorders. The present invention encompasses such

use of tiotropium in a combination of medicaments directly loaded into a
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treatnment of respiratory disorders. The present
i nventi on enconpasses such use of tiotropiumin a
woaodsioszdss on of medi canents directly | oaded i nPOT/SE2004/001790
aseal ed, noisture-tight, dry container for insertion
into a DPl, the conbination A?dapted for inhal ation by
the user. The present nedical product is set forth by
seal¢de nmdspeedaght,cl diyrs condmiche? dnd tiheexdiépendatd a DPI, the

laims 3 to 11,. an har utical conmbination is
comgg}aq%@ﬁiawe%ﬁgr i‘ﬁ(gr]a% %E?ﬁ‘?éilﬁ' 12 and 13 and the
dependent clains 14 to 22. BRI EF DESCRI PTI ON OF THE

DRAW NGS The i nvention, together with further objects
The rdsatyamndgrisptdduenis savjorhkshy bee indepshdedt layaims 1 and 2

referring to the foll ow ng dgtai ed descr| ption iqaken )
and (thgedarandgniclanasad denbbn§nAd E’&‘Mﬂﬁf?}lq‘}?lvﬁﬂ@ ination is set

orof45 i LA OGS S058N 1S BB RR ik 14 0

22.side views a first enbodi nent of a dose deposited onto
a dose bed and a high barrier seal; and FIG 3
illustrates in top and side views a second enbodi nent

ngT_Zl Egﬁ_ﬁﬁé% @ﬁ%ﬁf@iﬁﬁ@@f oF T‘f;ﬁ? ﬁi‘mmﬁit
T e

bestPh& QledEr s1Bbd ey Hefriny we echet Aldidwing deeiledl description taken
sensitivity to noisture. This fact is also docunented
togetlen withr BppReCODDATTEES TRRYBESHRDEVIRE VAN
GENEESM DDELEN MEDI CI NES EVALUATI ON BOARD; PUBLI C
ASSESSMENT REPORT; Spiriva 18 ng, inhalation powder in

FIGhard Gapswess iRVE Z8bhl thé 288dH85R21dstenS pawesSé/ 28d HBS1 to
under ' Product devel opnent and finished product’' a

very SihBBB;in-use stability of the Spiriva(c) product
(9 days)is reported and a brittleness of the capsule
in the blister pack and a very |ow FPD: 'about 3 ug\

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

FIG. 3 illustrates in top and side views a second 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
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;
RVG 26191’ (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)
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Detail s about an inhalation kit conprising inhalable
powder of tiotropiumand use of an inhaler for the
wadmsmissdsn at i on of tiotropi ummay al so be studPew/SEz04/001790
the international publication WO 03/084502 Al. Details
about tiotropi um conpounds, _redi canents based on such
conpounds, the use of corrpoénds and processes for
is repopdrdmy acioripiemes obthdeapsulti #uthe blisterEpackseud a very low
Patent Application 0 418 716 Bl. In the light of the
FPD:aBBOYLihHSr nati on given in the quoted report a test
programwas set u p for the physical stability of the
Spiriva(r) product with respect to the conpatibility
Detadls dbsuf emmishBhixafort dgetdoenprisiry thealdiparentsr aff tiberopium

devi ce according to Food and Drug, Adm nistrat.ion (FDA
and "ug§ @inee malfs%omgt e a\vgwfué&ra%&ré qfﬂﬂ&fﬂaplb%l aé{n)aﬂso be
Dr y . Powdet . - D ' i S{r :
stuafid MRl el e ROUE a3 AL Dtags avou

tiotropu#e dUrRgYahds! abédichynenisnbssd@09 sudBEmmpounds, the use of
""Qui dance for Industry; Stability Testing of

) u . .
comSubsdaraed prodesiasy P peerang RAEPOBDASANGY. Bg Studied in the
Cont aj,ner / osure’ 36/ 110 lines 1127 -
Eur%ﬁ%ﬁ%ﬁtﬁg?ﬁggtm%@%ﬁéi f§6 at'a shoul d be devel oped

for the drug product in each type of immedi ate
cont ai ner and closure proposed for marketing,
In theolight of, the dbdke snivragatiomhgivess dnpile tgueted report a test

I nteraction between the dru nd..t.he i an :
progERuChs o i apSRe BRuF R P ol 2B) gl et v
' b HidtRer Stioh abe t
respkfy HiE NI O2AY by, ng, soase components
of theuddiité eatondingt todFesd weichPrugnsilministandoqUERA) ‘Guidance for
procedures.’' and further ' S O he_actjve, dr
inauBs: Mrserest o1a FEARIGMEREAE Grt Favaifguiiii PPy Drug
Prodits NIELARELRP. Wﬁﬁutf%@t&%@%,a!di‘ﬁ{ Ic&hasls epeepMieatidn’ page
or conponents”of the drug delivery device is generally
37/ &Y abvag estodsicpasttbilityt Haest H209 i-t 13pP olwcGuidanes fox Industry;

StapB0uAESEopoRen ¥ Utns SHARE 0 or I ol gl DRAFT

GUIERCETl RSB kR e il BRI 18y o 127 1.
FDAl Stadeaisaabiley dutel shiesid beidevehepddaidutiee dirugheraghugg 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
container/closure qualification studies using sensitive and quantitative
procedures.” and further TLoss 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 is usually accomplished by assaying

those critical drug product components, as well as monitoring various

critical parameters (e.g., pH, preservative, effectiveness). Excessive loss of a
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product to neet applicable specifications.' According
to FDA publication 'Q@iidance for Industry; Stability
woesdsioasp4of Drug Substances and Drug Products' parTSExeek01790

test programin accelerated conditions (40 2/ 75 + 5

RH) for the container closure of the Spiriva(r)

product in this case the car?gul e and the blister pack
compodetiheri dpacge dh hheamapstdrewilhdeshlt b itheefaipaskafdhe drug

on the FPD wag se{ u %j?nd .tested. Execution of tests
prodgst tpvaeel appligable SPTRHEGEEBASI n bul k and Spiriva(r)

capsul es fromour |ocal pharnmacy where introduced to

the | aboratory together with the Handi Haler (r). The
Accordhes aboFPDAvgsusktation Colidenter fori hadustry; tetstdlity Testing of

accordi ng to European Phar ms;co%cr)]ei a (EP% and US .
Drugaheiansssianqd UBRIE FEPAHCIWE AnlErKetest sogham in accelerated

j.pact gr.-s. ) [Lyti r . r . s
cond{fBRRAT % & o T84 5 5B M st EBh iR BSE I he Spiriva®
proddfd iRefrakri Rt e eabstilAahastis blisedepadk dase thehiahsast of the

and dry powder inhalers described in pharmacopoei as

capside gndUgie bbisterpadksyga shrifical BPavas gkt tiieang tepteth

Perf ormance Liquid Chromatograph (HPLC) system

Spiriva(r) tests Test SI Aerodynamc fine particle
Exedi@Sh oPe®fs metered and del i vered dose out of

Handrhater (r) using Spiriva(r) fornulation from bul k
Spirpafdpowideadedmuladicsr igi batko anda Snitize® dapsiges dram wair local

phalgﬁglég {Y%%er%ﬁ]&o}\lly% &:g/% ﬁ-é- qaghgﬁtpﬁq\{%?’y%rgg reqﬂfnggm h’I?e %Iaknpc?iHaler@.
The Z&%%@E%Fﬁag%t' @ ofoag)@f%rﬁﬁ%ﬁﬂfroc%hq'btééﬂﬂﬁdiﬂ@%b Bdropean
er odynatfi ¢ )

ine parti [

e fracti on of mstereql an
Phadehtopoeid (BPp and &FS Hehdimakepo¢ia) (USIR)g ustngetwd aAndersen

coscFe Lyt B SL S5, LR ! SeTeRUA Rbting 1o
stang%ggieégtal Bdthdd! 40Py s ef &ty £n@NB et BlifiYs 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 S1

Aerodynamic fine particle fraction of metered and delivered dose out
of Handihaler® using Spiriva® formulation from bulk powder loaded
into originator capsules during relative humidity below 10 %. The test
Waé performed with 4 kPa pressure drop over the HandiHaler® at

room temperature and laboratory ambient conditions.

Test 52
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
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conditions. Test S3 An in-use stability test of the
aerodynam c fine particle fraction of netered and

wdebiswssad dose out of Handi hal er (r) using CORUESER@H/001790

Spiriva(r) capsules purchased fromour |ocal pharmacy.
Fromthe blister holding 5 c7apsul es one capsul e was

wi t hdrawn and the remaining’4 capsules were put 4 days

i ntige 401amdiRRIFS % Rhrodihe thhimtratusonaadni lajporatorg ambient
capsules was then put in an exicator for 2 h before

t e§0BditES.perf orned. The test was performed with 4

kPa pressure drop over the Handi Haler(r) at room
tenperature and | aboratory anbient conditions. Test S4
AnTest Ig&?,efst ability test of the aerodynam c fine

particle fraction of nmetered and delivered dose, qut, of .
Hafdn bause sfalidityigtast refe s é}er@ﬁY?ﬁva€r§ne ala%mfgg fraction of
purc h . :st.e :
Roriianed LAfohftesRE Uo BRERGY HAnAAOE, Uik Chgmmercial
r egpifivay chpranes! pairvRased Urod3 alaydocal @idrfiaend Ffom the
% Rh. The Dblister containing the 4 capsul es was then
publisterarhddingt or cRppUlesh B FrEPSHSt ¥agergithdrawn and the

perfornmed. The t f i
Pt ST TS e B Bl i . oo
| aky %?éroéan%ﬁhggtthﬁoﬁ@'ab'sﬁlb% wheStheShb pM ihNatS&icator for 2 h

stability test the aerodynam c fine particle
f r deforen tedtsneteree peafodnsl. | Vheetesdow@soperfsirmed with 4 kPa

Handi hal er (r) using commgr ci briva(r) capsules
puPERESEF fé’ffg‘ﬁ of¥e o@’aﬁ ﬁﬁ g .rb Fle%mg?%ﬁgl prgiepgrature and
hohdi 91 5-F ARSIES PRRIiGARSU! € was wi thdrawn and the
Ir:{ﬁnal EI ng 4 capsul es were put days into 40 C and 75 %

. The

Test S4

An in-use stability test of the aerodynamic 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
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.

Test S5

An in-use stability test of the aerodynamic 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
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



5

10

15

20

25

30

blister containing the 4 capsules was then put in an
exicator for 2 hbefore tests were perforned. The test

woasospssdsor ned with 4 kPa pressure drop over tRET/SE2004/001790

Handi Hal er(r) at roomtenperature and | aboratory

anbi ent conditions. Hi gh bar%i er seal tests Test HBSI

An in-use stability test of 1he aerodynam c fine

partcfotee testacwears ofrigeneadhd Thed ted] Wesy qerfivsecduwithf 4 kPa

Handi hal ' i 1] . | ati f bul k
oSV g 0 T SIS R0 KT ewe and
CONABLARLPY pRdsich® R¢idigdnd,. high barrier seal, in this

case alummumfoils from Al can Singen Germany and then
sealed to absolute tightness. The al um num cont ai ners

. re.put in an exicator for 2 h before the Spiriva(r)

L ion was | oaded fromthe al um num

co Lpessginto the originator capsules at a relative
hu%rry“%‘e’ | low 10 % The test was perforned with 4 kPa
pr dasuneusk gpabiley tdst dhnHe Hedredinpnat finenparticle fraction of

tenperature and _| aboratory anbi ent conditjions, Test L
HBSRe &HeH n deliysned: ylessst ot 9Eeﬂééﬂéla9f%ﬁﬁ Using e Spiriva®

Pt R fatiod Hofn e JeAEE 1AM L FaRRTHAMIERY below
povide s inadednthihienyg rmatattovacthasiadhigh elroier ea¥ Imntthis case

containers nade to act as a high barrier seal, in this
cagéurlinmrauipifsoilreny Adapnl SARZSI ngeRIGEY] athen hegpled to

ig%ltb:sl%}%%sﬁgg%égs? fﬂ@?gﬁ%ﬁﬁu TES@%%?Q V@«ifr%pﬂ)g{:’g% an exicator

re put 1n mate C ers yS

at 4P 2phdbéforts e SPhtvat Wowdsh tantalatRirs wied ¢ofdéd iffom the
an exicator for 2 h before the Spiriva(r) powder

f orduminien wastdivgdedinicomhehorginatounsaesitiginats a relative
| N0 L0 0 G031 AT o CRSUN €8¢ Slad poflthlef AU £1iBa 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.
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C-h

performed with 4 kPa pressure drop over the
Handi Hal er (r) at room tenperature and | aboratory

warntisaite4eondi ti ons. Test HBS3 An i n-use st abi | PCY/SE&®E/001790

of the aerodynamic fine particle fraction of netered

and delivered dose out of H@ndi hal er (r) using

Spiriva(r) fornmulation from’bul k powder | oaded during

reflast ¥BRBM dity below 10 % into containers nmade to

act as a high rrier s in this case.al umnu .
Fofs e MBI 58I oy odkRafTEn iBE ApR g fraction of
ab tight n Ehe &al eslial Ym QURGEIeATea® NBkng  Spiriva®
vve?[gé%l%‘?di r?tgl? c:ﬁla?rr‘{aetre chanbers for 14 days at 40 ang(’j piiva
75f8erRhlatite fabmnbolimprondai lnededndueingheelapore hvnadity below

exicator for 2 h before_the Spiriva(r owder . .

f orlALVai T on CAREAINSEUERALST Stha ABPuhid E@EB‘EF ALy D this case
in i 8- C e&; [ dHHM G
boPSifEh ' i RmC e CBiiterd GEIMA(C A e sealed to
dr epseligte tixtthassli ffakesedle)l alumoommt evpeaatersewane put into
| aboratory anbi ent conditions. C- haler DPIO. tests A .

t eslinvete elhembaagdos s dags et Qt°sbrnd y5t @skhp iy aminum
to eval.uate our oprietary._ inhal €~SP- I e @
C HQPZ?I,neirﬁ ‘é’SFFpgﬁFgoRu Ipvabreeglor i%[]{l %rﬁ(‘? °6§?tr}11§ gpiriva
ti LumAren Bt iwas 1dA@eL1baiethe alluh#ganusedtainers into
hi gh barrier seals made out of alum numfoils from

Al ¢he Siigigernotaammmieand 2 elatdve divmmidityralewr 1P ¥d The test
| tricall it f the Spir, . o

{ omvin et AE% priSo® HerBopiel WE Hangibiater® at

gﬁgopgﬁ&% Rraf AR AYE&Nabh@tbrPahshical doRemibarper at ure

oratory anbient conditions. The results from
the Andersen inpactor tests were calculated on fine
particle fraction based n delivered dose as well as on

€885e and converted to FPD. The results are

R
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
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

based 6n 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

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

pharmacy.
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designated ' % of commercial Spiriva(r) FPD . This
relates to the FPD out fromthe Handi haler (r), where
waQWws¥ssa4t he FPD from a fresh sanpl e from t hePCT/SE2004/001790
pharmacy. Table 1. Inhaled fine particle dose (FPD)<5 m
in % Cal cul ati on based on S&)' riva(r) in Handi Hal er
(r), Spiriva(r) in C haler, @ormerci al sanple, FPD FPD
I\/Etelred dose 18 % 47 % Delivered dose 36 % 56 %
Concl usi on of the tests perf d on iriva(r

Tablsyr. gnhelasyfipevpariisle dasgrfr an‘EHﬁbe ed in (()uz tests
that tiotropiumis extrenely sensitive to noisture and
that a conventl onal packaging into gelatin capsul es

Calcth O I T W @iy A €S Ph I A1 K i FRI1e£RI] Jae
a seri ously a?%ia ﬁg lvD The resullts sh cw%%tdt 1élreC -haler,

is a need for a dfgonmmestial saimghe, IPDh haf¥Der seal

encl nQIhﬁ the tio rnnlllmfnrmd! At + r

Met@b‘ﬁdgi%&l “fine par | iL81% fraction. i\bt s; su‘%r/f’;rnéil;

- thetight—of—t g,/ TTdrmgs, —wWe nave al ound
ehYeﬁSii W ti otropl %%fér mul ati on nust be pr%dgeo}rl y

protected also durtng the rtn-use tine (1 turther
reduc_ti on of the FPD shal | be avoided. Elimnating the
Con@l?fs&m of thapsedies pafoamednex Sedtied? bi g, positive
effect on the performance of e _Spiriva . . .
Surgrévinghatiomavehiourdtan aﬁormé’ag%@tms REW é#&? i tiotropium 1s

s BB, Y 0 B O5AA i 3P 6 UGS kg i

gelaﬁh%@qﬁ&@le&l Be&f folroadinagotitie of asspimitorya mapsidte will iseriously
point in tinme when the product .reaches the market

affectcoﬁm H@’lDSpThﬁv@(sm)ltaj@b@w fheb thete év@ sekdr @rnad%WomeISture-
i TR Ra A DB B Sy PREIH 53 ere e

origiddl heé Opﬁrﬁlé@nﬁ@ﬂimﬁlg Ndte sSplslulrpﬁJ(Siﬂglg}OSﬁs the light of these
originator capsules and performng the sane tests

flndlll@SngWEIahaJVBIalaé&O (ﬂopna% et otlee h@tr@magb fosmwation must be
ororfSHESLSTE L BRELBILL AR08 K TR R LA b o Fr

shall be avoided. Eliminating the gelatin capsule has an unexpected, big,

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
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®
doses to originator capsules and performing the same tests using
HandiHaler® as before, no change can be detected in the fine particle dose
(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
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capsul es, however, is further dimnishing during the
in-use tinme of the product and the FPD has been shown
woaomrosgs4w p to another 20 % after 5 days of sPOTEE200#001790
40 Cand 75 % Rh in an in-use stability test, due to
t hebr eaki ng of the noisture Parri er in the opened
bl i ster secondary package. ]I'abl e 1 shows that our
breakingpef tthar yacﬁ:stlaleegan@ﬁh dnhtlyh apgnede plistit sperndary package.
sho a 2. i mes hi gher. perdf ormance.. . . .
TabI b TR R} S PROTRE 16 D Bathd Dighbpgrisy containers
showlo5® 63t Wibhkh®crfdrnMehes elafasesdiHalehe wiph me¥péey) to FPD
owder formulation are today at the originator
basedenuiacicued cpssi t e | oaded into gelatin capsules. A
gelatin capsule contains typically 13-14 % water by
wei ght in the dose form ng stage and after the
StatEBPENE 68t have been | oaded they are dried in a special

process In order to minimze water content. A nunber
Metevéd didses afaisubpiriva® ppmsterpiormulationonrmipday et éhe originator

ckage. Detajls, about suitable state-of-the-art .
manP Big st I St onErat B EAPPYIF Spr b Esiaa Yppulg contains
iSldh 8dy by ozt e tARPHbSATHOARIARE stOde 261924ter th
Wpl%l&d%gelﬂeﬁaﬁﬁfﬁgbme?@auantity of vvate?l%n t%% ) or e
capstaps Mevenbteni labdeflt reydaye ndried inhas speriRbywacess tineorder to

ICTEEN T T e
comfHdn ﬂiﬂﬁte? qugIéQ%%u'ﬁfpcﬁﬂ‘é’_e abolite sGARLIE estadéofithelae capsule

€ package e gelatin capsule will generate a
matdréhlat iavel hnahdifagtiirnsg derddesses i sieer bsaskadied Hat thel German

e B8 TP AT f4h Bt v
in tk{l{?%a@b’%}%ﬁe’rfeﬁ e duyyRPMEEh{8TdRUI8sEPRE @fe BBBYer package

caments are not seriously affected by .
and eschesedtaroivill e releashd tepsthe emelasadakinrraigingithal relative
storage variatigns in.the relative hymdity of the . .
humdgdity obh dhRga; r .h@Slﬁ%]rlfl r%pysetg[ﬁer} #gISS?"fl itegh affadnside the
| @l 08 VGl i bf R18Abve NRlARPIHEIde th
pac%%?&itgle{/ggﬁwﬁugﬁpgﬁeectle by \a/Lery snal Ieanpuntig?olf © e
blisteRipaickage thabatilli hedeaidy tadfest ithe RRD wéltlotropium powder out of

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
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
carriers of Spiriva® doses, a solution to the moisture problem would be not to

use capsules at all, but rather to directly load doses into containers made of
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surfaces and to aggl onerate. By sone nechani sns the

FPD becones | ess over tine. Since the capsules are
wonbos/ase@ed as conveni ent, mechanical carriers 8CT/SE2004/001790

Spiriva(r)doses, a solution to the noisture problem

woul d be not to use capsul e; at all, but rather to

directly | oad doses into co ?ai ners made ofdry

dry padieginggnmdednl avitinitigh hayricsasedlepropeatieprdipdng &y ambient
ring dr ient copgi tthons, preferably bel ow 10%
condgzﬁpn%gr E%@&g&r?\%xpi/gb di scl oses a dry,

nmoi sture-tight, directly | oaded and seal ed cont ai ner
encl osing a nmetered dose of tiotropium powder or a
The pirasemmi éovertibhy dirntessisapl drg.amoistaentigbtedirectly loaded and

racemat e, hydr r Y i,ncl udi m xt ur
sealid\cFBbeThgn CHAPRIRG 2 PEETG! r Sfftine briduREI® powder or a
pha@RhEQNEEANy bbbt PEIbIE NIt it 9%6ieR] eAéSmaldlEhy@Fdte, or solvate,
“tiotropium is in this docunent a generic termfor
inchaﬂilngamii(fiterdso ltlfa@retotﬁ,e aadf particuladlsn @i%{tmimaﬁ elgmr?hiel, yoptionally
accept.abl.e salts, enantioners,,racenates,. r.at.es
furti YRIRLIaE SHIPITES. (T erario ey i { ot i iF ipeument a
gene®iC Rirg!t o OAJWhRERECIfoPMISPOSRrede iRERIENBE pERAaceutically

dry, high barrier seals inpervious to noisture and _
acceptdigle beltsj grnamtiowress amdcemaddaptouirhtes,i sebatewror mixtures

into a, dr wder i nhal er devi.ce or the contai ner ma
thered Qb ot OB pREIUG HEIPRPe oR eV PRL TR Bbse. The
contdBRIS 1ishat dbheh‘(‘gllll Baffied @%afsoqfr?}iéi'%fo@ GoCEFuE @%hd other
from sel ected materials such that the walls,

foreigspmeittdrsyandes iadsipded iat insdrtidmeinions almyepowdanmobaler device
rel ease water that ffect the tiotropi um powder in

or e HGERCE IR PRAITEIREDDY & haid e maBale ey
consequence container construction and nmaterial s

shoul d not be sel ected anong those suggested in the
"DryGammans pilizti dat ivemllOB it 26n8dneA dre tohghrucsed ifeom selected

seal " mean ackagi ng const.ructi on or terial .
matgidleoRB iat o Ehr VAl EPRFSIATA. B RBIG verll Siafig sontainer,
canfAACL & WZ8Er tRat Baly bffe&@%@%ﬁ)@%oﬁgiﬁrﬁ'pgﬂ%@&f Id €he dose such

agai nst noi sture and ‘that the seal 7itself 1s "dry",
thatithe. FIPD danrdtugpidveAsfd logiaslicabiseqaenoat cominet eonistruction

and fnﬂ&e‘gﬁ'ﬁg sg;fé)lﬂg\g]ggﬂ 5%&%&&2?%%&&}%&@2%&8& in the German
publi®§sh B15:101 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
represents a high barrier against moisture and that the seal itself is ‘dry’, i.e.
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 etc

that together constitutes the high barrier seal.
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i.e. technical polyners, alum numor other netals,
gl ass, silicon oxides etc that together constitutes
woOheosiissda4 barri er seal . A "high barrier contai neCt/SE300&001790
mechani cal construction nmade to harbour and encl ose a
dose of e.g. tiotropium Th? hi gh barrier container is
bui It using high barrier sea?s constituting the walls
A "high barriennontaiser’ iDrrmacehgniceheastivdinn mpade tpdarbour and

netered dose of .tiotropiumis,| e I rect i nt.o .t h )
enclfifgR §85¢ are oot nfihy T At ity Ehiatngl 1§ ¥t usine
highd95@idr'¥ed1§ cOnsittindl iHe wapswWieheaishthesr. encl osing

one or nore of the primary containers (capsules) in a

secondary package nmade of a high barrier seal

s er.i al,. .,.,The hi gh barrj.er cantai,ne tocb oaded .

Dirgth pRgEd o sAen Rl ProrBraBry Bevhadl GabHtin is loaded

dire&iH A URAL RidlS baPRES \ea thidchei. b NwiiHR At ﬁmnbaatn{%itma dose into
pharmaceuti cal products. Alum numfoils that wor

e.g. pr gedatin capshbseaashpdébes gaamsing yosoner smose of the primary
t echni cal | vimers | aminated with al umi hum.foi.l. to .

contafifeds; franeBiedl it o GErRECERG ARGk el £ dyehybarrier scal

mat&y®Qi. d cracking of the alum numduring form ng. Sealing

of the formed containers is normally done by using a
t hi nner cover foil of pure alum num or |am nated

The g R Soar B E5itRehe dSAa a1 th eAatToBRET, phOl mpeferably
be ﬂlﬁ%a%i Ble BRLARARinGe fbﬂ§t§ﬁg%véé§it69b% hgayiseal g@ﬁtact with

acquer, through pressure and heat; using heat an '
phapnassutiealt grodsectsheAlmnénial sfoilsgéhher woukt mepsily in these

aspssir GEBRANY SORSLN HebBifel GG ARy 1R FINGFThaHE Ghaminum foil
to gl MRl l%ild&ﬂf}c&‘iir&,ecf ML HIREE Propadidyy ti &dE Wddking of the

physi ol ogi ca acceptabl e excipients, e.g. |actose,
alumimweal datiag foatiings peatingrafahetforfied eomieahers sxinormally done

met hod .of dose formng. or |oading. Details. abouyt .
by q%&l%ﬁl&ﬁl@ﬁ&&i@?ﬁ&%& BIFE ALTE RS ﬁFﬂﬁWWaﬁFaﬁJ}l&mufn and
LN TEXCL AL S Er A 18{1s RRWABENBUIEQGbBE trerUSingf at least
p01y§%é&hdg?%a%cg{t%apsu es for povvgler maynbe st udi gd in thél%f
one bfiteveraf iposalble methods, for instance:
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
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

publication WO 02/30389 Al.
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publication WO 02/30389 Al.In a further aspect of the
invention tiotropiummay be m xed or fornulated with
wonersms3aawr e ot her pharmacol ogically active PCT/SE2004/001790
ingredient(s) with an object of conbining tiotropium
wi th ot her nedi canent (s) tolge used in a treatnent of
respiratory disqorders. The present invention,
In a dHEdmyassrertselchiq dovettion diosppivivmey Be daiicthariformulated

. 0f tiotropi [ i -.an .
wit BB AL R EP o BELe TBALEATRIN o By BRSSP objc
of cog@birdhpeiotiropRnaedithoothdrsaiddiommient ) ao DR uked in a treatment

i nhal ati on by the user. Exanples of Interesting
of respitAtasy i diserderssuble aprassnt ogEREITWCIITOMBATHIS §ch use of
. ! i_nhal abl eroi ds, .nj |.nayd [ |
oGRS s ek SRS RO Sn bR A G AL enes ave
deporitedosiie fdhed eefl f SdryDidoistlitddtibht Shigopbatrier Déontainer
] receptor agonists. The seal ed, dry, high barrier
intendad dpndnsertiamdnitavePPbrior Hahalatien rlextthg LvsgsedExamples of
. wi t.h a fornulation of 1t ' a0t f
interfoPeleupliiHy BbpS ol st RbERL WTLERIer it idBopRHR, ould be
inhatiler sRGokRY i hicdtih@ahide NEwdtive)r bétarakeaibts A\dtd-imetics,

~a polynmer material, using a high barrier seal foil _
anti-dysiamindsn pdenosinentdldt geecpters,. PHE4 imhithilerer dgpamine D2

conbi nat.i pn of al um num and pol ynmer materials. The
Iece@%ﬁﬁ?ﬁ?“ﬁﬁ?, hi gh barrier container nay forma part of

an inhaler device or it may be a separate item

intended for insertion into an inhal er device for

The aemliedi dry abighnbefridnsestaingrioithednvpntiondiheg i directly loaded

. I .del i f d dur i h . of .
i SPRRSE B, S0P LU PR, KOS9, i it may
e.g. SmPRidend Wa@ddsRrbddordetdrvesy cabityha Al@hfaRinU®il or a molded

powder forrmulation, e.g. Spiriva(r). An Air-razor

cavityeirhadpelynbrserateedl,i wsimg a fughi batriemsess kdoagairstsagress of
Al is preferably applied in the inhale o_efficientl
moishiee P8 19 SPoRs) Phet b Tner ARryBHSg £80 bolymer
matdiiflsUSEie seHIR],i 8nghyglenoaaior apRtaihes @Ry Khdhes HaFt of an
a prolonged del'ivery and using the Air-razor method on
inhaerddseiceonpiii shay lvd et soparanel HeBpiintarsdad fooinaeriominto an

) esult.s i.n a FPD.at |.east.tw ce as bi as
mhalier clllewce for administration of éoses. 9

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
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

that from the state-of-the-art HandiHaler®.
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that fromthe state-of-the-art Handi Hal er(r). CLAI M5 1.
A nedi cal product conprising a dry powder dose of
woi2eisrospd4um di rectly | oaded into a contai ner, PCT/SE2004/001790

characterized in that a dry, high barrier seal

constitutes the container; jhe high barrier seal of

the container prevents ingress of noisture whereby the

original fine particle f IMS of the powder dose is

preserved, and the dry powder dose in the container is

adapted for adm nistration by a dry powder inhaler. 2.

A nmedic LS ih &0l TR UL rat :
L. or toﬁ‘e?h%@fc\%g ﬁ% oé]ﬁﬂ{{ggés@bg%éﬁgd%i 'oﬁal agt ?@g@o? ﬁotroplgm
diredfalozaieeuiriteal congriadt echaracteptedimithyti ncl udi ng

excipients in a dry powder nedical conbination dose

di r ectd §ry.daighgbariier scalginnstifaites thacoptamered in

t hat dry., . high. e a j - .

cont atherigprhftighSENr 3RS RaaL Rk heress of moisture

wheRb§VENM DridighEFheobarbtkt finetivhebebite gﬂ)"tﬁxfﬂéf glosal isf pReserved,
particle fraction of the conbination dose is
and preserved; the conbination dose is adapted for

e L PO

| east Ve ceuti car 1 ngredi

admirSs&ehRet B§  a8ypokaidrahihenemng groups of substances:
i nhal abl e steroids, nicotinan de derivatives, beta-

agoni sts, beta-m netics, anti-histam nes, adenosi ne

A2A receptor.s,, PDE4.inhi bitors, do 1.ne. r pt
2. agoni 35%1%‘51C%]’1epﬁ%%111%tal C%ﬁaqg)afﬁé{lgag?@%ﬂ gﬁl&gﬁt oﬁg ais%‘éaiate or
toge@ler2witthak aehst iciRd additibail adavei shaahaesuttal hegtbdient and
powder dose is perfornmed by inhalation froma dr

optiqualje in¢visingr exgipiantsnin & gyl peyear dosdiasd| ¢uapjnation dose
seee TRt PR eSS AT o>
consi sf §r@f hEbafriBPECalPkBISd toh R8s €BEIdbntainer;

the high barrier seal of the container prevents ingress of moisture
whereby the original fine particle fraction of the combination dose is
preserved,;

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, anti-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.
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acceptable salts of tiotropium 5. The nedical product
according to clains 1 or 2, characterized in that an
wonadswded4 exci pient is lactose. 6. The nedi cal POT/SHEDE001790
according to clainms 1 or 2, characterized in that
formed or flat alum numforié optlonally | am nat ed
dry

Wi th polyners, constitute t gh barrier seal.
4. 7 Th @hmmmalppmimt mﬂm&@o r:balallsarln@r 2, ghazacterized in

cterized in.it cavit roma oI
that ot A FORERD. bR, EBPRIStRoRl affsr OF ! b o Royologically
acceﬁa@gjlegé%e@ﬂﬂlggowﬁptut es the container. 8. The
di cal product according to clainms 1 or 2,

characterr zed in that a cavity nolded froma pol yner

rrater' I to t h barri seal ontitu e . .
5. t he c ' %ﬁ %]r mvgdf%gaqctoram % &Hr%% 9% Zﬁé\lr Eerlzed in
that QhQPl%[&di%eX&plgﬁ@lM@@é pr OdUCt according to clains
or 2, characterized in that the container is a part

of a dry povvder i nhal er. 10. The nedi cal product
accor dj to,.cl nms, 1 ,or 2, characlerlz ig t?ﬁat tpe. .
1 s chASRC erized in

6. contai rmeéilgals%%ﬂ%?t G rfing 1o

that | Bt1ed HrY FROWEHRImMIAAA §6i1d 1 optihdIBAi16akinRk 6 UGith polymers
according to clainms 1 or 2, characterized in that the

constldmteathmdry,shpgl'sbpanaree@]art conprising a prinmary part
adapted for insertion into a dry powder inhaler and a
secondary part enclosing the prinary part in a

7. i st g HQhtal pﬁf&ﬁg& dccorBiPd a6 FR&ieHs 11C34 2, characterized in

conmposi tion conpfising tiotropiumor a physi ol ogically
that acceypitaiheldzal frarhex goiymed mapiyal stlogiarhltd ygive the container

. ccept abl e exci pj.ent ract rrze n that the
hlghj??r’rﬁ&i ﬁ)rPEegtil‘?%EPWEF d‘?é%?%d into a dry,

noi sture-ti ght package or dry h| gh barrier contai ner
in order to preserve the original fine particle
8. fract iTire nfedibal pompost a¢arding to Alwmw race Bt icharacterized in

that Caogggftgftﬁl%rlldgg r%ggrlns Iango ylrr?érr 2 Ellt%maq together with a high barrier

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

0. 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.
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physi ol ogi cal |y acceptabl e salt thereof and separate
or together with at |east one active pharnmaceutica
wongrsadsamt , optionally including physi ol ogi cabPtCy/SE2004/001790
accept abl e excipients in a conbination dry powder
dose, characterized in that the conbination dry powder
dose is directly | oaded and " sealed into_a dry,
12. i st dr ephagmaqw:tn@@}e @YMAP§iticH} gROBHISIEE chatwgniem or a

physilodl Ay ReRpERBle Sdibrifie] ndhd; ol hifibldgiSay, acceptable

exc1ﬁ6htVﬁ1mt@E%& Ilﬁailhaltngr edient is selected fromthe
l'owi ng groups of substances: inhal able steroids,

m cot |thamc@en1d@$ntma1 i iresdirbetly lerdasbnaBds sealed into a dry,

moisf GG BN s Phirt DR Do s fPRRBsT Pa dfies to preserve the

origindPihetartitde fitRid)aF BRE @8hisalitieanposi tion accordi ng
to claim 12 or 13, characterized in that

adm ni stration of the conbination dry powder dose is

15, Do O B A o LB L BRI B opium or o

phyéﬂ%@%ﬁﬁﬁ@ﬂétééﬁta%&?@@&ﬂEhé%@oﬁ@ﬁ@ﬂﬁ%ﬁéka&@cﬁ4ﬁﬁg€&ﬁ8raﬁnh.atleast
3, characterized in that the tlotr0£yum conpri ses one

one cactmr phphmqﬂmgaadaingredwetpt@lbﬂlfen@ tlandﬂildlng physiologically
tiaotropium 16.. The r. eut i.cal ositio
acec LA RHPLSI 2 A T OFE GonchEy ROVGI T, 20 r ChRsRetgFized in

thati ncl uded excipient is |lactose.17. The pharmaceuti cal
conposi tion according to claim12 or 13, characterized
| n t hahef comdsdnatiofi dry apamilemimasei iss dirgetiyoteadsd and sealed

t ed th tit
into gl %wn%fﬂ%ai%sgkag? Gy high bafr Pt Fopgaingrrig, order to

preséiave ﬂH&e ?a‘%ﬁkléﬁ&@ﬂ@ht(!?@'ll‘) JECRE FRFpbSitIAI M
or aract ized in that a cavity nolded from a

pol ynﬁhemaﬁ k:ralsalorw ahtive gjharamatc:eartuzaéahgpc@mﬁtlswlected from
the Léﬁlgpsvélglg i(g%fr) Pﬁer _ tglrl stang:ht p?r?ﬁ&l%%l s%elymds n1cot1narn1de
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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19. A pharmaceutical conposition according to claim 12
or 13, characterized in that a cavity nolded froma
woabossse4mat eri al together with a high barri er Pe&aE2004/001790
constitute the dry, noisture-tight package or dry,
hi gh barrier container, thef by giving the package or
contai ner high barrier seal properties.  20. The .
17. pgar nﬁ‘h@uph@am&?@mwlt tompestideni aerarding aiomclaingr 12 or 13,
1 Gharacteri in that,the. dr [ re-ti ght .
chargdtaiggdom dhof SRrphcndF pad SpdmapiE 8¢ Skl Jaminated
with PB6lyn¥rs? E6NsRaEethenb@) ermoshurd iegtith aamaeit iozaldry, high
conposi tion according to claim 12 or 13, characterized
barrien cohsainele dry, noisture-tight package or dry, high

barrier container is a separate part adapted for
insertion into a dry powder inhaler. 22. The

18. Phar mggRULGam LRARASII LOMRREISHI Atcdraing atdnclaiar 12 or 13
13, characCterized in that the dry, noist uge-ti hlt o
charpatéxigedoin dhpf hicgivityamoldedcataisngolymes erigh avith high

Jpart conpri si.n rinary . package, adapt f or, .
e el SRR B TR B AP PLoREP s lggp . i
barrifPicohv4 Bl ght package or container enclosing the

primary package.

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
container is a separate part comprising a primary package adapted for
insertion into a dry powder inhaler, and a secondary moisture-tight package

or container enclosing the primary package.



