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[004] For example, U.S. Patent No. 5,503,144, which is assigned to the assignee of the

present disclosure shows a breath-actuated dry-powder inhaler having a medicament reservoir.
The reservoir contains dry powder medicament in bulk form, and the inhaler includes a metering
chamber for removal of the powdered medicament from the reservoir in discrete amounts. The
inhaler also includes an air inlet for entraining the removed powdered medicament through a
mouthpiece upon patient inhalation. The reservoir and metering chamber of the inhaler shown
by U.S. Patent No. 5,503,144 properly function to dispense discrete amounts of powdered

medicament to a patient.

[005] U.S. Patent No. 6,655,381, which is assigned to the assignee of the present
disclosure shows a pre-metered dose assembly for consistently supplying precise doses of

medicament for a dry powder inhaler. The assembly includes a cap defining a dry powder
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[008] Further features and advantages of the presently disclosed pre-metered dose
magazine and method for providing pre-metered doses will become more readily apparent to
those having ordinary skill in the art to which the present disclosure relates from the following

detailed description and attached drawings.
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advancenent rake pivotally extendi ng fromthe cover; 3

[013] FIG. 4 is a top plan view of a lower portion of the housing of the inhaler of FIG.

[014] FIG. 5 is a top plan view of a dose magazine of the inhaler of FIG. 1;
[015] FIG. 6 is a side elevation view of the dose magazine of the inhaler of FIG. 1;

[016] FIG. 7 is a top plan view of a cup-like base of a de-agglomerator of the inhaler of
FIG. 1;

[017] FIG. 8 is a bottom isometric view of a top piece of the de-agglomerator of the
inhaler of FIG. 1; ‘

[018] FIG. 9 is a side elevation view of the cup-like base of the de-agglomerator of the
inhaler of FIG. 1;

[019] FIG. 10 is a top plan view of the mouthpiece cover of the inhaler of FIG, 1,

showing a magazine advancement rake pivotally extending from the cover;
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[026] FIG. 17 is a top plan view of an additional exemplary embodiment of a dose

magazine constructed in accordance with the present disclosure;

[027] FIG. 18 is a sectional view of the dose magazine taken along line 18--18 of FIG.
17;

[028] FIG. 19 is a top perspective view of a portion of a further exemplary embodiment
of a dose magazine constructed in accordance with the present disclosure, and including a foil

removal mechanism;

[029] FIG. 20 is a top plan view of a further exemplary embodiment of a dose magazine

constructed in accordance with the present disclosure;

[030] FIG. 21 is a sectional view of the dose magazine taken along line 21--21 of FIG.

20, showing a deployable medicament piston of the dose magazine;
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medicament piston constructed in accordance with the present disclosure;

[038] FIG, 32 is a top plan view of the medicament piston of FIG. 31;

[039] FIG. 33 is a side elevation view of an additional exemplary embodiment of a

medicament piston constructed in accordance with the present disclosure;
[040] FIG. 34 is a top plan view of the medicament piston of FIG. 33;

[041] FIG. 35 is a side elevation view of another exemplary embodiment of a

medicament piston constructed in accordance with the present disclosure;

[042] FIG. 36 is a top plan view of the medicament piston of FIG. 35 ;
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surfac@Cithe82@04n€04843 [ 052] FI G 46 is a sectional view
of one of the bores of the dose magazi ne of FIG 45;

[049] FIG. 43 is a side elevation view of a portion of the dose magazine of FIG. 41,
showing a set of actuators for causing deployment of a set of the medicament pistons from the
magazine, and wherein the actuators can be manipulated as desired to cause one or more of the

pistons to be deployed;

[050] FIG. 44 is an end elevation view of a portion of the dose magazine of FIG. 41,
showing the set of actuators, wherein two out of four of the actuators have been manipulated to

cause deployment of pistons;

[051] FIG. 45 is a top and side perspective view of a further exemplary embodiment of a
dose magazine constructed in accordance with the present disclosure and including bores for
receiving deployable medicament pistons, and wherein the bores extend radially with respect to

an axis of the magazine;
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[058] FIGS. 52 and 53 are side elevation views of an exemplary embodiment of a pawl

constructed in accordance with the present disclosure, for engaging a dose magazine;

[059] FIG, 54 is a top plan view of another exemplary embodiment of a rotatable dose
magazine constructed in accordance with the present disclosure and including radially extending
medicament dose containers, and wherein a fixed blade is positioned for successively opening

the dose containers upon rotation of the magazine;

[060] FIG. 55 is a side elevation view of an exemplary embodiment of a straw

constructed in accordance with the present disclosure and including medicament dose containers,
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metered dose magazine 12 (not viewable in FIGS. 1 and 2 but shown in FIGS. 5 and 6) that

consistently furnishes precise doses of dry powder, e.g., a dry powder medicament or

medicament composition, for inhalation by a patient using the dry powder inhaler 10.

[065] During use, the patient opens a mouthpiece cover 14 of the inhaler 10, inhales,
then closes the cover. The mouthpiece cover 14 is also shown in FIGS. 10 and 11. The action of
opening the cover 14 advances the pre-metered dose magazine 12, shown in FIGS. 5 and 6,
presenting a dose for inhalation. If the cover 14 is closed without taking the dose, that dose is

contained within the inhaler 10, and is not presented again for inhalation. Thus, there is no
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[068] Preferably, the magazine 12 is movable with respect to the upper portion 20 of the
housing for sequentially positioning the dry powder reservoirs 30 of the magazine within the
delivery passageway 32 of the upper portion. However, it should be understood that the
magazine 12 could be made stationary, and the upper portion 20 made moveable with respect to

the magazine for sequentially positioning the passageway over the reservoirs.
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are then sealed in a moisture resistant and airtight manner, with the foil for example, and the

p

magazine 12 and the upper portion 20 of the housing 18 are provided assembled as part of the
inhaler 10. The inhaler 10 and the magazine 12 may be disposable. Alternatively, the dose
magazine 12 may be removably insertable into a non-disposable inhaler 10 so that an empty

magazine can be replaced by a full magazine.

[072] Preferably, the magazine 12 is movable with respect to the upper portion 20 of the

housing 18 through a plurality of discrete increments, wherein at each increment one of the
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circular cross-section of the swirl chamber formed within the de-agglomerator. As a result, air
flows entering the chamber through the inlet ports 46, are at least initially directed transverse
with respect to the chamber and collide with the air flow entering through the supply port to

create a combined turbulence air flow.

[075] The de-agglomerator includes vanes 48 at the first end of the swirl chamber 52.

" The vanes 48 are sized such that at least a portion of the combined air flows collide with oblique
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portion 22 of the housing 18 and defines the outlet port 34 and the inlet ports 46 The top piece

26 forms the vanes 48 and defines the supply port 36.

[078] The top piece 26 also includes an upwardly extending cylindrical guide 50, and a
chimney (not viewable) extending upwardly from the supply port 36 within the guide, as shown
best in FIG. 8. The inner circumference of the annular magazine 12 is received coaxially on the
guide 50, such that the magazine can be rotated about the guide. A hood of the upper portion 20
of the housing 18 is received over the chimney of the supply port 36 to connect the delivery
passageway 32 of the upper portion 30 with the supply port 36 of the de-agglomerator.
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drugs, obesity management agents, osteoporosis preparations, oxytocics, parasympatholytics,
parasympathomimetics, peripheral vasodilators, prostaglandins, psychotherapeutic agents,
psycho-tropics, stimulants, respiratory agents, sedatives, smoking cessation aids, sympatholytics,

systemic and non-systemic anti-infective agents, terine relaxants, thyroid and anti-thyroid
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oet
13, the upper layer 66 of moisture resistant, air-tight material can be provided with domes 68

over the medicament bores 62 so that a blade 70 can be positioned to successively cut open the

domes 68 and release the medicament upon rotation of the magazine 60.

[084] The moisture resistant, air-tight material can comprise, for example, metal foil

secured to the magazine with adhesive. In addition, the foil layers may include selective
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I soproterenol, fenoterol, or procaterol. Non-limting
anti-inflanmatory steroids contenplated for wuse with

wo b@siomsent i on i ncl ude budesoni de, becl onet hasPCEDS2004/004843
fluticasone, and triantinolone diacetate. Additional
anti -inflammat ory agent s contenpl ated include

atro o} d di
s LB R S S A PR b o
unifo ‘fftgaqﬂb ﬁiociétﬁlre‘%gsléiﬁitnﬁr—ﬁﬁﬁ mA&ENA1 ¢8S ald6 s6phRd fdiek&hple, a laminate
known to practitioners. One of skill in the

of metal foilvsieturechp tayecofytlastics Which pn tuen istseomed to thenagasing with adhesive.
aI ter dosages and/or formulations to fit a particular

Iéf %]iﬁaﬁ;rlg%g%ga (gtg? 61618%' ?FB% (f%mﬁlgtu(%'gl d%se 1§n gazme 80

constrﬁﬁ@@ﬁféé%ﬁgnder\nfﬁ?ﬁ@ @ﬁtedl%‘lésﬁret s dhoRBEtht ntHgBfin® 80 irftludes
ose magazi ne 60 can be used for exarrpl e wth the

medlcamblztl reserafirsFB2@8d edcht mcdmgnenl tesepoirgheludesiadmimgB4 afymoisture

he. do udes di canent reservoirs
reswta]n.a e i’fﬂﬁgﬁﬁ%@f S %?IaIBStiaE’?S O%8F: r ecei vi ng

nmedi canment. As shown in FIGS. 12 and 13, the dose
NFReR| PR3P A73h8 98 iSRG 4Al 88difloh ‘éﬁémﬂ)labjf%?nlﬁ:ﬂuﬁént ¥Ph gbs¥@agazine
resistant, air-tight material coverin | ower surface

90 comtrutthélm@galzim \mldtlamr‘tﬁspfehsql@s}ae& A5%6s , thgineagariae 90 includes

. resistant reti rin
medic TSRO R b LER e Bt ybich s
formed fifa 99&@15965& RbistufCreSRAAZ 'aﬁﬂlghf‘nﬁteﬁéb[ suchi dsatrh@Ht The metal trough
manner.”~ As shown best in 13, the upper |ayer 66
96 candfe prmfsxlm,ﬁdewa steinpingror m&ﬁalnnjtectgmm@ﬂém@r i B necha] trowgh 96 can also be.
f grow ded dones 68 over the nedi canent bores 62
ormed fropg mefq i de 70 can be positioned to successively
cut open the dones 68 and rel ease the medi cament upon
r pise} | PIG.ab shb®s Fagaer BeenfflarylcRibdlinldie oﬂ@ﬂ@deliﬁ%azine 100
resistant, air-tight naterl?;?’ can conprise, for
constrectedrin ascondencel withoihe preserttissdpsurs, ibinglidingi afoilwpmpval mechanism

102. PRl evel G inn r mts 4 B leyohedn s 2 YA pects an

upper BIBLFIAV S mSistiire refiStaRd BRIighEmBREAL hWhed nhdlal GBI fBsTh aMupper surface
the nmedi canent, in order to maintai n dose unlformt

of the ili‘mgaztm $0Quasethe ewgatingis, rotated tAisghe fqﬂalt%rlis m:el%fﬁomlth%magazme 100,
t al foil

medic§RRRrEripiT A8 P oPegy el fe A enaioh ofTFR HegleBingyy tagrein. The
foil reﬁﬁv&l%edﬁﬁﬂ%‘ 108 cdh bﬁo d6hesitaPandi8blo inli&Sthe ngarifle 160.

show anot her exenpl ary enbodi nent of a dose nagazi ne

80
[088] FIGS. 20 and 21 show a further exemplary embodiment of a dose magazme 110

constructed in accordance with the present disclosure. The dose magazine 110 includes axial
bores 112 containing deployable medicament pistons 114 sealed between layers 116, 118 of
moisture resistant, air-tight material, such as metal foil. The pistons 114 each have at least one
compartment 120 holding at least one dose of powder medicament, which are presented for

inhalation upon the pistons 114 being pushed upwardly through the upper layer 116 of foil.
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constructed in accordance with the present disclosure.
As shown, the namgazi ne 80 includes nedi canent

w0 e®envaes s 82 and each medi canent reservoir iPCI/US®E4/604843
lining 84 of noisture resistant, air-tight material,
such as a netal insert or foil. [086] FIGS. 17 and 18

B RS B o R iSRG AR e 136 o medicament
pistonplr%;c’ﬁﬂf arHcRfab? I 8H Sy hilR issslhfewa,def)iaging&wibm ﬁpcéﬂagh%ts@m

medi canent reservoirs 92 forned in a'tropgh 94 o
accordance withsheprsent disclosurasFI§T. 28ti$ & peraprictive visw dfdhereduater 134 of FIG.

22. A%E@qﬂ%%&eﬂépg&ﬁ ! &%.Péft%g:o%%rﬁg%@%%tr f’aJCA% te@gglta?orril% successively
pushepfh%'pfis%ﬁ'éel@Z\Gp@vaﬁilgﬂﬁbﬁ@ {06 Pl dyet M E6H folRo BRPIE AQompartment
The 'nmetal trough 96 can also be,” fornmed froma neta
136 cdrpaihing[aG®%§ ofh&licdfend ianishalatiam: t her exenpl ary

enbodi nrent of a dose magazi ne 100 constructed in

a d it h r nt .di scl.osur and i ngl ydi n .
8] | PRER3Y and 25 2o ROy Sk 535t dfait B 2 6% Wagacine

140, ATRGRANES BoG M2 283 Actuliodt 84)a8 cohtelichA iMAE&Irdaed with the present
whi ch peels an upper |ayer 104 of noisture resistant,

disclogire,-anid giteraim theractiator 4 d4 s algpied tataused medicamentpistop3dé to be
surfac of the azipe 10Q as the zine is
deplogedfisia e thigeble 1 fipom B mictufehe eV A0 b1 Snsheth i ne

100, nedicanent reservoirs 106 are uncovered to all ow

| (093] ari®@n6Rhow 18 fiFRdt 62 Arylchfofintbnt dhg dosfthhgazinetl 50, a
0

_renoval nmechani sm 102 can al so be adapted and used '
medichmetpistore 1 78a gad ameactugor 1340beivndepigying thepigtonlalbematracted in:

sccond R AR R S b R R SRR RGBS Bt vericany
arrang®d BoARR EnSRIRZH O forthlT shoQlisd 85621568, 1580 kstholdidg dry powder

_contal ning depl oyabl e nmedi cament pistons 114 seal e
medicypevte By viagyneg the air@untithat thé pistani ISLus exterdsidshrongh the upper layer 116

or 3 bl o R P 500 8 B ol BB g 152 cn
be extéRRE throhe: B0 381 Pl6 RPMBESIYBSH CRARAE of thB kiBe 8f Be shoulders 156a,

presented for inhalation upon the pistons 114 being _
156b, pishddhepivien¢kipndhatowg thet fod sofipé p niinipeym 408> isfexpesid for inhalation.

e
Al ali S RRBT 404 SN R BTSN Hatfubirh qe shoulders
156a, 59, ¢ S6RA thPpisloARxEAd abGRAhE iP&! tHA Db axdiRfhm WeGfedpdsed for
shown depl oying the piston, all constructed in

inhalatiorcor dance with the present disclosure. FIG 23 is a
perspective view of the actuator 134 of FIG

[092] FIGS. 27 through 30 show various exemplary embodiments of medicament
pistons 160, 162, 164, 166 constructed in accordance with the present disclosure. The piston 160
of FIG. 27 includes vertically arranged shoulders 168a, 168b, 168¢ for supporting dry powder
medicament, and the shoulders 168a, 168b, 168c become smaller towards the bottom of the
piston 160. The piston 162 of FIG. 28 includes vertically arranged compartments 170a, 170b,
170c for holding dry powder medicament, and the compartments 170a, 170b, 170c become larger
towards the bottom of the piston. The piston 164 of FIG. 29 includes vertically arranged
shoulders 172 for holding dry powder medicament, and the shoulders are equally sized. The
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22. As the magazine 130 is linearly noved over the
actuator 134, the actuator 134 successively pushes

wo b@spi@eons 132 upwardly through the upper | aper/usdB4/004843
of foil to expose a conpartnent 136 containing a dose
of medi canent for inhalation. [090] FIGS. 24 and 25

pson T 4080 SRRl 5 By

medlc%éls and th%%Bﬁn%aéHx\%eﬁtg aterbqtﬁﬂ gp&isknce with the present

osure herein the actuator 144 is adapted to
cause a nedi cament piston 146 to be deployed fromthe
mipa} i FEG.A0 thmughﬁﬁ show Gitrthsi exemplayembbdindngy efgmedicament pistons

150, 185 h S5 i B3RS LA e RSB e st 15001

FIGS.® 1%@'3211%% P AP 2P0 &CebiRdPindirdudioingls Qd)rﬁflérﬁﬁeﬂt 90 for holding

pi st on constructed in accordance with
dry popvdes artlicdinsnt. GRherpéstorl hg2 mcﬁiGnSaBr% and hascarml_‘saktr pruss gepsion and

mcludf:g,y?ﬁleqlgrsq%ﬂ%rg%cgfﬁgul %gsalaer (ﬁglfgéig}) Sé\%/ gl}iezllulﬁl&eg\p >911d the shoulders

difg@ [ _cecti
T e

includeoh bmgtel’cmnm&rtmht W4 fioeboldegeiny péwderinmdtadaatentd nTkmapistba 186 of
varied. For exa t he sto n exte
FIGS {1390 s hoh & reosEis rostsechian aghing ROReY el SRnGH Soppartments
[ n
196 e BB ey S LA B Lot ekt ne.‘ﬁ%%ﬁs%zéﬁ‘%é@ sl
exposed for inhalation. Alternatively, the piston 152
c {094beFE3.t38nid e dopt parspegtive Viewfodalfurthied esemplagt ensliddiroént of a dose:.

t.he_ shoul der 156a,, 156h 56¢ of th [ n extend .
maga gD Y InGGOHe Rk R S8 e Broo g SBRF Tiggezine 200

included 1698  va WEQ%}S Jpgﬁandzﬁratﬂéﬁ@id&gs 29 reipnny 8¢ fﬂ Ie medlcament

exenpl ary enbodi men medi cament  pi st ons
pistond,Gch d6the auadstament pistonnoBIEIEH: 8atiweugti 3% fotrexamples e’the magazme 200

cn i Q2 S A O S DSBS o o

o 8 et

rectangtier bqresi@ﬁ’lthiﬁ@cten’ﬂhadipllﬁ ﬂmmughﬁﬁe ofag#ti@ ora8ctamgyllardoses 208 that
ert | ran msn s 170a, c f
extend gl m@rqaépa%‘owa vk, themasinie 26 h drchbiraser 210 of
i / AR AadihD el SubP 1Rt
ity B Bt %B?E%?Fi%mﬁfféﬁf& g o
vertlcally arranged shoul ders 172 for holdlng dry

pEASE r FiG dilcshnws exerapldrytenbodinertsief sdese enagguiae L0, an actuator 222

for causllrfgegeployment gf a medicament piston 224 from the magazine, and an adjustment

mechanism 226 for adjusting the magnitude of deployment produced by the actuator, all
constructed in accordance with the present disclosure. The adjustment mechanism 226 can Abe
adjusted by a user to adjust the magnitude of deployment of the piston 224 produced by the
actuator 222, so that the amount of dry powder medicament exposed for inhalation can be
adjusted. The adjustment mechanism 226 includes shims 228 which prevent full motion of

actuator 222, and a user can dial in the number of shims 228 corresponding to a desired dose.
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WD 2005/ 016424 PCT/ US2004/ 004843 piston 166 of FIG

30 includes vertically arranged conpartnments 174 for
whedodiong24dry powder nedi canent, and the conpaPCTER1084/004843

are equally sized. [093] FIGS. 31 through 38 show

further exenplary enbodi nents of nedi canent pistons

180, 182, 184, 186 constructed in accordanc
pP9EL nFIGyi4d dp & taprRlan igw ofjadidher eaemBlary o8 1m§11t gﬁdﬁg@magazme

230 ccﬂﬂﬁ'u&e(f efr‘t]:?&?gxbc%][v@?trc‘t[lﬁ ?igésélﬁ'?h Ruie il \Nger §ét§‘9i25‘of deployable

r y po medr canent
medlcﬁihentrplﬁblﬁm adBRIRQ M2 4 485de ﬁ&smdvéiﬁebvasf agpoctiorcof the dose magazine

cross-section and includes vertically aryr ed .
230 oG oY Berei0 SPF32I0ER HESIGRYCTS I gt A for e, 234 is shown
deplo;%a??g’s %ﬁdg@ﬁé\v%@y ﬁﬁfns RPYalehob ot 20 a%a-lz_th% RIG§ OB é:ﬁl444 show a set

a’ rectangu ross-section and

236 of dtelatde338n, 238191288 QB@@fdrmemﬁng’l.&i)ld}menhof i wef 232\of the
powder, medi canent . The pj ston 186 of

medichaghtaistE gyt b, 2IA6eRTASHR 816 RN (e agtvaton 5585, 238b, 238,
V [ Mo
2350 {15ty B AENBACL TR B2 o S LA S5, 20
234c, eBuiblolbe deploget], sb 88 thefanfounBef drg pawtapmedicapet bxpused feninhalation
of a further exenplary enbodi nrent of a dose,,
can beagisiadne 200 constructed in accordance with the
present disclosure. The dose nmagazi ne 200 i ncl udes
e | f [ FES,
U P P ALY RS ey RREAoR O Ly 2t
constri@ed ﬁﬂd&ﬁﬁdamesﬁlﬂnme Plesbht@iscladiire dmdanghdiBg bofes 242 for recelvmg

exanpl e. The magazi ne 200 can i pcl ude, .for exanp
deployablecnedipama E§tozﬂezThﬁh9reé%4%waex?£@ﬂ@ﬂV Wihﬁﬁ%nsawotaﬁ@m A of the-
E%Qmﬂ ne or circular bores 204 that extend axially
mag r'ough the magazi ne. The nmamgazi ne 200 can al so
i nclude rectangul ar bores 206 that extend radially
t (098 oRIGH &7 rnd 4R shev anothmﬁxamglml'ﬁembmﬁmsnﬂﬁ‘& dohamagazine 250

extend axially through the nagazine. In addit
consupi ot el graen e Fatrcad e B P38 ror e Bivin

u
deplo%&{e%%ﬁgaé?é'n? g%s%ﬁg.guﬁéa r&‘g% ?228 Q)ftfrgiglé?ﬁllzl?égd % arl %lea&/ﬂtﬁlrespect to an
axis Aexfehphapyzierds@di nents of a dose nmmgazi ne 220, an

actuator 222 for causing deploynent of a nmedi canent

piston_224 fromth zi ne,. and an_.adj ust nent .

PMBRENFCG 49 260V gh AddnTHl crgmb e SRGHIRGUPT giose magazine 260
constrg&Qél . ﬁ@gltdaﬂée%%ﬁl@ tpE eﬁtt}ﬁsc%hf@érfarmclﬁ&hé bGl%Q §52 w5treiving

I'n accordance wt e present disclosur
deployljeuntdieahenpistvani The Baes 26dediend mdgenﬂabxdwhth respasbeo theomagazine

adj ust the magni tude of deploynent of the piston 224
260. produced by the actuator 222, so that the anount of

dry powder nedi canent exposed for inhalation can be

[0100] FIG. 50 show a further exemplary embodiment of a dose magazine 270

constructed in accordance with the present disclosure and including bores 272 for receiving
deployable medicament pistons. The bores 272 are positioned at an outer circumference of the

magazine 270 and extend axially with respect to an axis A of the magazine.
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adj usted. The adj ustnment nechani sm 226 i ncl udes shins

228 which prevent full notion of actuator 222, and a
waig@s/ooded di al in the nunber of shins 228 cor reSpUSINAE4843

to a desired dose. 17 WO 2005/ 016424 PCT/ US2004/ 004843

[096] FIG 41 is a top plan view of a further

di f -
HHER Bid o Shavs  dinteed meAnilpp P RO B S LA T gl dgag pasesine 280
constr@fed iﬂ‘&chfHaﬁ&: ﬁﬁﬁ ﬁ1 el d1§c%§u§é’ﬁf&| ificludipgli keﬁﬁé’[ﬁ‘”@xtendmg teeth 282

pi stons, and I's a side perspective viéw of
for engagnng mpam1f2&4h$ simwﬂ, egavinheevei2s @ot@ioﬂ:}f@e hagaziecd &6 amd to

o S TSRS By 30 i B B v,

This Iﬁébﬂaﬁ% 3f Be Qfedith ‘?nc'f@agé‘ﬁierfﬁrce b farted f3adafcdihe pABWSIRe 280, increase
et 236 of actuators 238a, 238 238c, 238d for
noise ombrangn,demlrwdmoﬂaenhdtchteorsthat the ismhedibamentecicoRirsss is

i ston 34 b, 234 34d fromthe magazi ne. The
approg‘@ﬂ%ng é E‘gélﬁ 3?3@0 erfég‘égorr B8%an be mani pul at ed
as desired by a user to cause one or nore of the
? (EPQPFI(?S?%Q and 34 Qhow%ﬁ@ﬁ?ﬂn&ﬁ%@n‘i&dﬁﬁelﬂ oph 9%@112945@)nstructed in

he anmount of dry powder “nedi canent exposed for
accordanbawith itlwrpressahdibeosiutg, fett exgagipg QﬂpseFmaﬁZlma%n d’hg@awl 294 can be

show a.further | ary.enbodi,nent d azi ne
adaptei g Dkt FGTeator O B FARE (5 KRB oph Socin Thedicatient
reservgiré%gﬁ&'é)?ceﬁ’cﬁ {00 209 SXGhORRBHiBDof Or recei ving
depl oyabl e nmedi canent pistons. The bores 242 extend
radially with respect to an axis A of the, azine
2[0103] BB]54Ehe8s amowhezrrmtemalas;hmb@mnmt@;f aeatetaplam%;e magazine 300
di ment, of a_dgs e250 truc
constriIEg AR Rt e PEREQ oo GGG RaR i) tlmdipe
medicRRAERS108S ot Aherk 80L hid AGxcdBRISYRDIE suBREsFRRES ening the dose
pi stons. The bores 252 extend radially and at an angl e
containgrs hporespa®n df theamagaaikies A of the nmmagazi ne 250. [099]
FIG 49 show an additional exenplary enbodi nent of a

d i.ne 260 construc in a rdance . t he .
Bl PR S e Pttt UG R Bf S0 T epgie 310 boiBiructed in
accorcfaﬁ@ee\!vifhﬂ{é e YA e ARTinERARB ImdlicGhRNdostREntaReRS312, and
62 extend tangentially with respect to the nagazi ne

wherem ex[empm emEb@linsot afrdvade 3hﬂfqon@truc@edenpp@r9ance with the present

discloSite ?or succ%tsswefly open%?ge the J056 con?amers(,) 312 upon 11near movement of the

magazine 310 is shown.

[0105] FIG. 56 shows another exemplary embodiment of a dose magazine 320
constructed in accordance with the present disclosure and including medicament dose containers
322, and wherein parallel layers 324, 326 of the dose magazine are peeled apart and wound to
cause linear movement of the dose magazine 320 and successive opening of the dose containers

322 contained between the layers 324, 326.

[0106] FIG. 57 shows an exemplary embodiment of a medicament dose magazine 330

constructed in accordance with the present disclosure and having doses 332 of medicament
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constructed in accordance with the present disclosure

and i ncluding bores 272 for receiving deployable
wore@soaent pi stons. The bores 272 are positi oPedUSI008004843

outer circunference of the magazine 270 and extend

axially with respect to an axis A of the nmagazine. 18

s R B AL L Bl o

drawn RO I\&agPQrER RS il GlcReksivlyae Ao 66sc8B38 D of the medicament from
present disclosure and including radially extending

the magaeink 3382s theamagariga s eyt aropadithezgmer 334.shown, to
prevent reverse rotation of the magazine 280 and to

p ' i ndi cat.i gn of the advancenen f a final

U B B s Gempl AT RAGETT Ao Bosdipigdibe 340
constrIBEN HUCHRIGALE WEh HRGHedeRt difttssRAsmdineluliRg eedicgient @be containers

to advance the nmgazi ne 280, increase noise or

342. Thdxase inmgazioe 34 \draven aohed a shatp cemebitd thancqerdvelygpen the dose
Jredi_canmepnt reservoir. 286 is,.approaching and the

contaifigii A2 B SARAMSES %r‘éP?lﬁlaE"deFhﬁp‘g"ﬁ?%ed. [0102] FIGS.
52 and 53 show an exenpl ary enbodi nent of a paw 294

CANDB[ B&h&Eld bB und&§i0bd BREMe \Wbieboihf Betalleb&dibription and exemplary
di scl osure, for engaging a dose nagazi ne 290. The paw

embodigwnisare trdy illustipti escoftaodrp powiletanediernieng indaler godiplginggfs thereof

oo QL B oot e R ST i DAL B ORI ety
discloSnh 1 RAlin & el flert D e ARG EEDy MOESEHiBEYinah® O¢ wiBht departing

of a rotatable dose magazine 300 constructed in .
from the smiritianntssops ofthe presentalissiosungi Secowiingdy, dheipiesrlt digrlagpre is

. r adi al ext endi di canent..dose ¢0 iners..302. an
intendgfo Gabrhes HhE e doi ool oA Be e LB Qr TR ot 4 scope of
the pr&Rit @I fe ARARe FlAiAOEaRs, t he magazine. [0104] FIG

55 shows an exenpl ary enbodi mrent of a dose magazi ne

310 constructed in accordance with the present

di scl osure and i ncludi ng nedi canent dose contai ners
312, and wherein an exenpl ary enbodi nent of a bl ade
314 constructed in accordance with the present

di scl osure for successively opening the dose

contai ners 312 upon |inear novenent of the magazine
310 is shown. [0105] FIG 56 shows another exenplary
enbodi mrent of a dose magazi ne 320 constructed in
accordance with the present disclosure and including
medi canment dose contai ners

.
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322, and wherein parallel layers 324, 326 of the dose
magazi ne are peeled apart and wound to cause |inear
worewsnosne4 of t he dose nmagazi ne 320 and successPEBEUS2004/004843
openi ng of the dose containers 322 contained between
the | ayers 324, 326. [0106] FIG 57 shows an exenplary
egﬁg?lnﬁnt 8t_a medi canent dose magazi ne 330
c BEYPBEYSY accordance with the present disclosure
and havi ng doses 332 of nedi canment 19 WD 2005/ 016424
PET/ USA( gRd&dighaled t@apedng.0 a surface of the
nagazingﬁggo. The ng%azine ﬁ%o is made of elastic
material and is., drawn _around a _sharp corner 334 to
succesghoeyiye haingamopihpicge arda delvept Passagevay Feselsd to the
from the magazine 330 as the nmagazine is bent around
nﬂouﬂm’ﬂf%e’corner 334. [0107] FIG 58 shows a further
exenpl ary enbodi nent of a dose nmmgazi ne 340
const r yeiagazihdpesittoared arithén thicthousihg apt mskadingdi (dadatibuofaeservoirs
and i ncludi ng nedi canent dose contai phers éﬂZ..The )
for holgiagdepss abfry@owder, pad wherri the S1agerine SmVEbIEqYithin thehpusing so that
the red By AN SEE AT laty BRE oM HR oo SN PAERB o o hiBing upon
moverabfdhdxdagiairt st ood that the foregoing detail ed
description and exenplary enbodinents are only

illustrative of a dr owder di.cament i nhal er and
ol enront SOV GPRSE IR s RAHGE £0Y PG P SuHAD i (6 DPRLkclose access
[Me1b i and nodifications to the
to the%{?)élg ﬁle?fh%irﬂsbgﬁ%g’g%di nhal er and i nhal er el enents can
be devised by those skilled in the art w thout
depar t & nekefconmctddeto sl qoiver, axtendiog peo tfe honsing mnd engageable with the

di scl osure. Accordingly, t resent djsclosyure.is
magarfie G 1GRRIRIR GGy Y BBt o BPEREn R EeRm e FakeTnoves the
i fi . . wiethi T (o
s Rl GBS U s WA e 008 35085 oty

passag29@p/ 016424 PCT/ US2004/ 004843 What is clainmed is: 1

A dry powder inhaler, conprising: a housing having a

ggﬂ: Egkgglgha gld acor ?rllgl t\c/)%liz}{mpla,l%v R ach of %%%ge%joi}'soofl tgee magazine is
covered in a substantially moisture-resistant and airtight manner prior to the reservoir being

positioned within the delivery passageway of the housing.
{

3. An inhaler according to claim 1, wherein each of the reservoirs of the magazine is
covered in a substantially moisture-resistant and airtight manner with a layer of foil prior to the

reservoir being positioned within the delivery passageway of the housing.

4. An inhaler according to claim 1, wherein the magazine is made of polypropelyne
and each of the reservoirs of the magazine is covered in a substantially moisture-resistant and
airtight manner with a layer of foil prior to the reservoir being positioned within the delivery

passageway of the housing.
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a magazi ne positioned wthin the housing and incl uding

a plurality of reservoirs for holding doses of dry
w@omdetes2and wherei n the nmagazi ne i s novabl e weTius2opd@4843

housi ng so that the reservoirs are sequentially

positioned within the delivery passageway of the

housi ng_upo ent of .

Connech e oA REs Hgm da ndRER BSOS s by odee
posfucﬁﬁﬁ@o Asbve RS RIIFEGS $8ch dehé REeriBity éﬂh@ﬁﬁgﬁind &ifthe magazine moves

housi ng; and a rake connected to the cover, extendin

immedintely frive ththeseseryodinkbingppsifionpd within the ﬂﬁlevemﬁ@saageﬁ@ygg

t hat, upon the cover being noved to open the
housn}?buthplece the rake noves the magazine and causes

one of the reservoirs of the nagazine to be positioned

Wt hi NAL RghaG@labddRan t@al%ﬁ@g ewheteinZhe Magizideis annular and rotatably

according to claim wherei n each of the reservoi
movahié sudhshatagatiomef the aneeianegtzing sequenbalivapasitigns fhe plurahty of the dry

powddFggrUF pifien oy Qe v dnic ARt Mery

passageway of the housing. 3. An |nhaI er according to

chai m An iMh@dratsoreiag o Ohint bewhesiarthomagazie i hetatably movable with

magazine is covered in a substantially
respectrtsl e bpesingini anlad singledirgetian ght manner with a | ayer of

foil prl or to the reservoir being positioned within

e de t
gcor d n %? o%&l%g‘f\@%(\]ﬁﬂﬁ 6 \bﬁf{rglglﬁr?réaﬁgtzui‘la%gn £337inB gﬁhﬁfés teeth

extendifd Mﬂfaﬂ@%hmdlyam afe@iyagdd Byhthe rake @Ifﬂml mmthfneteh@)ver for advancing

magazine i s covered in a substantially
the magarise ypen thespeerbgingapgnedai rti ght manner with a | ayer

of foil prior to the reservoir being positioned within

2005/ 0t b AT P AR SR b SN R oM comgetcd o the
cover il the @bver4s piwbailgconrebied hotheilngsingicl udes a sharp edge
positioned to renove the foil fromeach of the

reservoirs t he na azi ne_a azi ne
H?re éxplya?%rawd% et s Brbar IP%@IP&&%BQT?W%%% the
nunméN s&w%ﬂ?c&ﬁ gagemay of the housing. 6. An
er accordin a|n11 wherei n the magazine is
annul ar and rot at abI y
11.  Aninhaler according to claim 1, further comprising dry powder medicament

contained in the reservoirs of the magazine.

12.  Aninhaler according to claim 1, wherein the reservoirs of the dose magazine
comprise bores that extend from a lower surface and an upper surface of the magazine and the
magazine includes a lower layer of moisture resistant, air-tight material covering the lower
surface and an upper layer of moisture resistant, air-tight material covering the upper surface and

enclosing medicament in the bores of the magazine in a dry, air-tight manner.

13.  Aninhaler according to claim 12, wherein the upper layer of moisture resistant,

air-tight material is provided with domes over the medicament bores.
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novabl e such that rotation of the annul ar nmagazi ne

sequentially positions the plurality of the dry
w@omdetedeeservoirs within the delivery passageRelyusfoo4/004843

the housing. 7. An inhaler according to claim®6,

wherein the magazine is rotatably novable wth

respect to the hoysing jn I .Si.ngl ' ' .
A nhandRha Becatiag o lein Limyesteif i arede kil of plasti and
hinGir! nfpHs 6l adiwbd 1o the'sasgdhy with
the m t hat g?lgtaiéﬂh“ gfég%gﬁé‘%@tﬁ%% 0r ak egdggbttaﬂfgﬂrm ut h p?be c emggv e re/Wl

adhesiver advanci ng the magazi ne upon the cover being
opened 9. An inhaler according to claim@8, wherein the

rake is pivotally . connected to the .cover . t .
cver Pl asdgiedh it do Bt iiracf B8 TaE OF g g magesine
includk?QQﬁhﬁf AfdicidtehtChitiBhtinatbidlt her i ncl udi ng means
or Indicating the nunber of reservoirs containing
dry powder. 11. An inhaler according to claim1, .
f 16.t he Angolmberiastardingrty clabnd eherein theraseiv oiry ofithe dpsegnagpzine are

L L

dose nmgazine conprise bores that extend froma | ower

sy f ac Anankhi@cetIRIg 16 Blafra ¢ ewhéreintthe nagadieiaclades 4 lager of
magazi ne i ncludes a | ower |ayer of npisture resistant

moisture resisteys atmtightmaierial seaared g anngpersiEace of the magazingpven the

upper .l.ay.er .of sture resi . ' g
s 305 5 B e 0% st L bt wnding
wheelithattpa6ls B 18er OF niol@ureResistal tail-tight nikidtial forn the gpper surface of the

manner. 13. An inhal er according to claim 12, wherein

magaziheasihparaghziyels nefvefoi st ure resistant, air-tight
material is provided with donmes over the nedi canent
boyres. 22 5/:016424. 14.
e L
with af RabEheyepbBBbisturé fedistdng airctight uaterial aind tigpibyable pistons contained

) air-tight material conprises nmetal foil secured to th

in the hargazandeaoh efihe atskrns howat least opgcompgment helding prger medicament
. .cl aj 2r. e i I ' .

e B MOl Rg 3P DESNEBnghu U 0 UK ot

resistaiB ot i@t material.

19.  Aninhaler according to claim 18, further comprising an actuator for successively

deploying the pistons from the dose magazine as the dose magazine is moved over the actuator.

20.  Aninhaler according to claim 18, further comprising an actuator connected to the

cover for successively deploying the pistons from the dose magazine when the cover is opened.

21.  Aninhaler according to claim 18, wherein the medicament pistons each include

multiple compartments.

22, An inhaler according to claim 21, wherein, for each of the medicament pistons,

the multiple compartments vary in size.
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16. An inhaler according to claim1, wherein the
reservoirs of the dose magazine are forned in a
WO e@agks4ef noi sture resistant, air-tight naterP@i/Uus2004/004843
fitted into the magazine. 17. An inhaler according to
claim11, wherein the magazi ne includes a | ayer of
sture .resi st ant i rytight I al . secur .
e a0 Oy b 2L BV Rl BBk Bepeng o

pistor@Febnt 1R doSRagdzidd Hstthedose Adgu£is isambwidl oveeiile wdtuator, and an
mechani sm having a rotatable wi nding wheel that peels

adjustnteat meglhanisof faredivstingthe awigaitudetof dgploymenfrirodieced by #ie actuator.
fromthe upper surface of the nmagazine as the
azine .is.nmoved... 18, i.nhal di . '
T NG e RS BSR4 o

contaitirighieployhisle hedRamehBistong) fandrBieHosdsearé 884 Sf diddular bores that extend
air-tight material, and depl oyabl e pi stons cont ai ned

radiallyrthrongh Bsrmaagazinedciecadds beres thaé exfiend axisliysough themagaziire

oD LRE)oSkRUS RGRTR g A v e evend
axiauyt}{r%nhgﬁ%ggﬂ@r of noisture resistant, air-tight

mat eri1 al . An inhaler according to claim18,
further conprising an actuator for successively

dép! oyidmgnhaler asrendinggo rlagmls weergisthe fagsampgreinggnelpdes sefs of
iR SRS MRS SR cb B 5L Al B loc s

deplopbldedh@itors Bstaasiag déplojmént 6Oiersef dithSpisRas Slouethy magazine.
depl oying the pistons fromthe dose magazi ne when the

cover is opened. - 21. An inhaler according to claim

186 whéydasp magazine fr @4e peWeT dRhaler, OIRINISIHE | ude

mul tiple conpartnents. 22. An inhaler according to

claim rej asd MRAL '

the nu g) |1u|cr) e gg%éég\rrvg)fr}éﬁ)tas va%et?vg&lsl ze.&g@%aﬂh%%ﬁa surface of
the m&Rome O heteidh tROMagE2004 hd-4Blé Ivitdn a Aousingaf edrypoededinhgjer so that

to claim?21, further, conprising an actuator for .
the resgEyAIyAHRpdRERiially ipgslaﬂ%edr%mmaw‘ghm Pasragervavf thehquging of the dry

[ j .t he actuator, and an

pOWd‘%gﬁlSasl%%%H@gﬁgﬁ%ﬁgxg%%ﬁd}eﬂsti ng the magnitude of

depl oynent produced by the actuator. 24. An inhaler

accor dihgvdrdayer af moisfurehesiséint aihtighd osterimh gavsirimg the lower surface of

i ncj] udes bores containing depl oyabl e medi canent
the magaziigns  and the bores are one of, circular bores that

ext end

an upper layer of moisture resistant, air-tight material covering the upper surface

Q)

of the magazine, such that the layers of moisture resistant, air-tight material enclose the

reservoirs of the magazine in a substantially dry, air-tight manner, and

deployable medicament pistons positioned in the reservoirs and including at least
one chamber for holding dry powder medicament, so that deployment of the piston through one
of the layers of moisture resistant, air-tight material presents the dry powder medicament to the

delivery passageway of the dry powder inhaler for inhalation.
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radi al ly through the nmagazine, circular bores that

extend axially through the magazi ne, rectangul ar
wheresidsbat extend radially through the nagazi PET/US204/004843

rectangul ar bores that extend axially through the

magazi ne. 25. An inhaler according to cI aim1l, wherein

o A5, S A e P oo
polyplopBh&hnd &fch ddaR lé‘ye‘i’se&f RbistueterRbiova bl@-tl@ﬁi tafefifiScon®rises a metal

causi ng depl oynent the set of the pi stons fromthe
foil. magazi ne. 26. A dose magazi ne for a dry powder
i nhal er, conprising: a plurality of reservoirs

ext endi,ng_bet ween a | ower. sur.f nd. u [, rf
o5 s Sheg TeRvae freaRi oy wBpu e HRBE AP I anfilifir and
rotataBty iniivabR sﬁ@d’ﬁl‘aﬂﬂ)te@fon%f @[eyanﬁﬁléﬂﬁfagézﬁ'ﬁbaslvﬂI se§feritiABy poditién the
reservoirs are sequentially positioned within a

reservdiss withinythp delivenepasyagsivay bétheslng pewgdesinhaies. dry  powder
|nhaler upon nnvenent of the magazine, a |ower |ayer

o it s m %zfl € %q'n%rdl tro ctlan%r% Hﬁ{h%f J: rfs(i)ﬁgﬁljggrgwtdgle

I r su ace azine,”  an upper

medicARbSildehRied5h Hebmbars lof tHedfitofPdfand @b%meerl ng the
upper surface of the magazine, such that the Iayers
of noisture resistant, air-tight materi al encl ose_t

r 3&er vAidose Brgezies spsomlingte olaim26s wherrthe épwnwme Thotudes sets
[
ot mufile {4 e TRARE e 808 ISR RIAELE 58, SRTREIA RIS s st
deployabR ahawedye forfeauisidodapldymett yf Mo veteif thieslstoaiom, themagdviie.
depl oynment of the piston through one of the | ayers of
nnlsture resistant, aif-tight nmaterial presents the

L potdiose megazingasserding tpw@ma?éb Pheel the medivapsyt Rﬁtons each

aler for inhalation. 24 WO
mcl“d%gﬁg%ﬁ%ﬁ%@t%szoom 004843 27. A dose nmgazi ne
according to claim 26, wherein the magazi ne i s nade of
p8.y pr Apleky mag@niict sacidingf totcheém|3dywheremf foreadt effthe medicament
) reﬁ,i stgg)i, air-tight material conprises a netal foil.
pistons,ghe MUPLCCHRRABIME VX BY W g to clai m 26, wherein the
magazi ne is annular and rotatably novable such that

rejati R'Hr?&o&z@& R iR RE 3 Ao SEm¥bdzine 38018k 118 bla¥m 26 and further
pos ition

including a housing containing the dose magazine and having a mouthpiece and a delivery

passageway connected to the mouthpiece, wherein the magazine is positioned and movable
within the housing such that the reservoirs are sequentially positioned within the delivery

passageway of the housing of the dry powder inhaler upon movement of the magazine.

34, An inhaler according to claim 33, wherein the magazine is rotatably movable with

respect to the housing in only a single direction.

35.  Aninhaler according to claim 33, further comprising an actuator for successively

deploying the pistons from the dose magazine as the dose magazine is moved over the actuator.

25



reservoirs within the delivery passageway of the dry

powder inhaler. 29. A dose nmamgazi ne according to claim
wQ@aospuueher conprising dry powder medi canent PCT/US2004/004843

contained in the chanbers of the pistons of the

magazi ne. 30. A dose nagazine according to clain126

eln ne | udes sets . of [tip
bor es con{hﬁl %?%ngorc i oyé%fn @H&@&ﬁﬂm’“ﬁ% el us@ﬁﬂt {mechanism
for adjitingniammegnitude b deoyanéie broducediBPthe ¥etph@r.act uat or s
for causing deployment of the set of the pistons from
t he magazi ne. 31. A dose mmgazi ne according to claim
26, wherein the nedi canent pistons each include
mul tiple conpartnents. 32. A dose nmgazi ne accordi ng
to claim 31, wherein, for each of the nedi canment
pi stons, the nultiple conpartnents vary in size. 33. A
dry powder inhaler including a dose nagazi ne accordi ng
to claim26 and further including a housing
cont ai ni ng the dose magazi ne and havi ng a nout hpi ece
and a delivery passageway connected to the
nout hpi ece, wherein the nagazine is positioned and
novable w thin the housing such that the reservoirs
are sequentially positioned within the delivery
passageway of the housing of the dry powder inhaler
upon novenent of the magazi ne. 34. An inhaler
according to claim 33, wherein the nmagazine is
rotatably novable with respect to the housing in only
a single-direction. 35. An inhaler according to claim
33, further conprising an actuator for successively
depl oyi ng the pistons fromthe dose nagazine as the
dose nmagazine is noved over the actuator. 25 WO
2005/ 016424 PCT/ US2004/ 004843 36. An inhaler
according to claim 35, further conprising an
adj ust mnent nechani sm for adjusting the nmagnitude of
depl oynment produced by the actuator. 26
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