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WO 2007/ 012871PCT/ GB20061002831 MEDI CAMENT DI SPENSER
Rel ated "Application 5 The present application clains

2%5+IJ1¥87£g0m UK patent application No. O 5}@@?@%{%&1

ed on July 2005, the entire content o
hereby |ncorporated herein by reference. Technica
field 10 The present invention relates to a nedi canent

di spenser for di spED ENT DISPENSERThe - i nventi on
particularly relafes to a di spenser for use in
di spensi ng nmedi canent in powder or tablet form 15

Remmnaghém the invention The use of inhal ation
devices in the adm nistrati on of rredl canents, for

Ln. bronc odlla
T SAUSBEE Bl B R ol OB opbden 1 o e
filedtonc28 auiyaﬂc}ﬁaﬂmentmamntent o{swhxobas adrebiCimsonporated herein by
nﬁ%%%s%ation devi ces 20 include those in which the
‘ament carrier is a blister strip containing a

nunber of discrete doses of powdered nedi canent. Such
TegﬁMbﬁﬁﬁﬂﬂsually contain a nechani sm of accessing these

oses, usually conprising either piercing nmeans or

nmeans to peel a lid sheet away from a base sheet. The

Thgo?ﬁﬁfeﬁf’ ﬁ’i@gﬁtﬁ)"f\m?@fate(‘sa%t '%brfn@(ﬁc%ﬁglﬁs Hhedel i1Bh atlj|§|5’ensmg

mechani sm may al so be use di spenS| ng 2

magisamentre The jifvention E@ﬂlﬁ'dﬁﬂu vitpeito aglisnensey fanuge tm@swnﬁng
ﬁ% eni[ ,,Hg?oppa%%tﬁ?ﬁ,et reveals a tablet for renoval

subsequent consunption. Wth such devi ces access
to each dose is typically enabled on a serial basis by

Ba%ﬂ#ﬂf‘uﬁdrﬂthg‘?nﬁr&ioﬂ within the device to sequentially
ng each di screte dose of

The use of inhalation devices in the administration of medicaments, for example in
bronchodilation therapy is well known. Such devices generally comprise a body or
housing within which a medicament carrier is located.  Known inhalation devices
inciude those in which the medicament carrier is a blister strip containing a number
of discrete doses of powdered medicament. Such devices usually contain a
mechanism of accessing these doses, usually comprising either piercing means or
means to peel a lid sheet away from a base sheet. The powdered medicament can
then be accessed and inhaled. Such a mechanism may also be used for dispensing
medicament in tablet form wherein peeling away the lid sheet from the base sheet
reveals a tablet for removal and subsequent consumption.

With such devices access to each dose is typically enabled on a serial basis by
advancing the strip within the device to sequentially bring each discrete dose of
medicament carried by the strip to an opening station. Knewn devices, including that
sold under the trac!emark Diskus® by GlaxoSmithKiine Plc, typically comprise a
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30 nedi canent carried by the strip to an opening
station. Known devices, including that sold under the
trademark Di skuse by G axoSmi thKline Plc, tyniealdy
REHTRE ' W0 20077 012871PCT1CB20061002831 ¢ HoR0H002831
user -actuabl e | ever nmechani smcoupled to a strip
advancenent nmechanism (e.g. via a gear train). Thus,

us?l;]lﬁctuglﬁ‘é Ik mﬁcﬁtar%iklh&:ohtﬁm& Ito b@triiﬂatmaneem?m reéctiapism (e.g. via
ere ausi n e pext discrete dos i n .
c RSP FRIS R0, Bl B AT e B FQER v

the QEitCRsrétk Y0sé vhinsdichyentaobeinsslecavaiialtlb pt the@pehing sigtion.
whi ch a user inhales to achieve inhal ed delivery of
the discrete nedi canent dose. It is desirable that a

SubhQieviek \stscciypieally Gorprizei al mouthpiechehmoogh iyhichca user inhales to

o Bl RhmST AL oSl ORI Bt e

profecival covee isprovidedetoethb ehautipiecehtrd preyentheantarhinatiorh by dirt or

S ey & et udi i . !
o el L 8 S DRUNIREP o IF IR0 B0 3 Bloe o
mbltApiets bafdredhiealingotherdttoosdm Cerfain evides,i ineluding the Diskus®

. reversi bl bl . i vot al
e e PP T 8k Ao EEE e
to\#whdugiﬁghﬂ the uéﬂedi ﬁﬁ‘f re@vtsrqimga mofam? :(e.gfsbwpisoyapmorm?nt) from a
as appreciate .1t .is po [ r i
ocon P s e Bpiech & AR b, e by A B i
uricodsreded to ready the device for action to couple the
nmovenent of the nouthpiece cover to reveal the

mout hpi ece with actuation pf the lever to advance the
Tid Applicaht has apprecietedi that it Ehpotépllly ceairabie sronothevatandpoint of

RSB0 S5e Ao B B R B b Stbe e

mbRsthéIti Fahe outiipieancovgr ¢d ceveblithenmbuthpiehe wjtht anjyation of the

tj t I Sul L, .0 d t .
o5 BB T 5 W SRR pBbie R
appradisted hapolegtial problai e thetthepiserenayp desire traopéns the cover fo

i all b f ' L' i v
SR e bl ok EETRVRAEED GOURS Wb
advaatément, ofthé doberinfsolutibe to this/ ptuibéen,cAppligantchas now tigvised a

d .
ofee T A mPveRS DeaTbiee EVE Theits BENTRARATAGY M oM a it
‘rdthplebengbviered Ipesition dc tandhterhediptec'swuthpiepecundoyeredh ppgition,

.S, provigded a I ca 3 L ' t
oyt ctyBh WhSTaR B Rl Shcond, g HEREori, Sttt 8 causo
adliaptément oftiel steipwvithingdbe dedes, sai d nedi cament '

di spenser conprising W) 2007/012871PCTI GB2006/ 002831

(a) a di spensing nmechani sm actuabl e for dispensing the
Sampiarp of tnethiveationt portions carried by said at |east

one nedi canent carrier;

" According to one aspect of the present invention there is provided a medicament

dispenser for use with at least one medicament carrier carrying multiple distinct '
medicament portions, said medicament dispenser comprising
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5 (b) a nouthpiece; and (c) a cover for said
nmout hpi ece, said cover being novably nounted to the
dIS enser for sequential novenent froma fi
YRR i n whi gh sai d nout hpi ece is coveri"?ﬂ'?"cf}%)m]%{002831
second position, in which said nouthpiece is at |east
part-uncovered, to a third 10 position in which said
nout hpi ece i s uncovered; wherein said cover is adapted

b SRR e BB, B2 SRR Hr n Pgamen

pdriforsttapderi by said ablebstioob nidibcdnert capies;| t ion to the
second position, results in actuation of the
di spensi ng nechani sm According to another aspect of
(b} encutivienid; andt here i s provi ded a nedi canent di spenser
for use with one or nore el ongate form nedi canent
carriers, each having multiple distinct nmedi cament
(cyasoverdot said snardhipieced saitl epednybeingpimdvally imosintadt to the dispenser

o bSRARTELRIIRA 3100 ek RV pee bbb b covre
totehgeadnd tpositibn niadihicneaid mindipiesr isiad ieast aalrt—luedm{eyetb a@ ) third
po%&lggg‘h %gesr?ec g Iegggl lﬁ_.%g%} carriers, 25 said

mconpr|3| ng I)a receiving station
for receiving each of the one or nore nedi canent

e

mpeaméntrof theocovea rbmdhe séeondrpesiion io the: thisd ipesitiemthut not the first

pcgsﬁ{oh i Qeﬁoﬁﬁ‘bgélﬁén OeHEH a tﬁa"ﬁ'é?tﬁé&@#%isﬁ% MbHdnh.

LSRRI ca h™ sa tinct
medi camant dose portion of each of the one or nore

ARG "andiRsy bEiett 6! FaSAPLRioRY thefd ds "$ibRasE a Fisbicament
dispenser for use with one or more elongate form medicament carriers, each having
multiple distinct medicament dose portions carried thereby, said medicament
dispenser comprising

(a) a housing;
(b) within said housing, a dispensing mechanism for dispensing the distinct
medicament dose portions carried by each of said one or more medicament carriers,

said dispensing mechanism comprising

i} a receiving station for receiving each of the one or more medicament
carriers; '
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iv)an indexer for individually indexing the distinct
medi canent dose 10portions of each of the one or nore
' carriers; (c) provided to the ho
g&ﬂ@ﬁ%ﬁ%§£, capabl e of communication with sgﬁyegﬂ?ﬁm%?ﬂ
and 15 (d) in novabl e connection to the housing, a
cover for said nouthpiece, said cover being novable
from a fd fetdase der réie@ﬂng ardistiicCinedicasiondtse poetive o each of

covered, to a se ition, in which sai . o
o e e, meliauten sarh OBy AR haiRel BY e, epeiving
cogtdtions capabl e of coupling with said di spensing

mechani sm such that 20 further novenent of the cover
fromthe second position to a third position results

I njipct uain sutlefflin tdhramihizptiorswitly sakaltstincsmedicament dose portion
medi . ca dIS enser of t sent i ny L on, s . )
or o GRER 1Y the FRAF miard mesiaerh Seiisre Ripaisefly Selgelease;
Thengiedi canent di spenser of the present invention is
preferably an inhaler, in particular a dry powder

inhaler (DPl). Typically, the DPI will be of the

bre@t h- et Grdesdr tforp individuaily piadexamg  the hdistinct onedicarérd dose

m)ut |ec creat.es an inspi am i n/through

* hePoBne i o8 B 5 oo et ERiRReBL GRS Mo t he 30

medi canent carrier(s) into the patlent S respiratory

tract 2007/ 012871P 0 8 I Jig St :
chRERERN nRCPHsiY: & o apatle o rinfiniltin wits seid
outletsaghed to receive a single, optionally elongate

form nedicanment carrier. In a second enbodi nent

herei n, the nedi canent dispenser is designed to |
(dY incrabvabld cphnection topite kousitigy actayey foresaid meuthpiatec aaid rmover

ol e 5585 5 A P A B3, T socon

position,i ie mhichrsmicemputhpleca s at leash padeincovered.ers. Sui t abI Y,
in the context of this second enbodi nent, the distinct
medi canent dose portions rel easabl e from each of the
whebéin shidneacecisrmapable ah ceupling witbaaldl dispéensingopaghanissn guch that

f 1 te '
furtE RonfEn} B e SRBFHAR the Bolirdbiition 193 nlrd poitice results in
actliation nttheatispensingewicbamient dose portions forma single

dose of a "multi-active' nedicanent treatnent.

The medicament dispenser of the present invention is preferably a hand-held, hand-
operable dispenser. .

The medicament dispenser of the present invention is preferably an inhaler, in
particular a dry powder inhaler (DPI). Typically, the DPI will be of the breath-
actuated type; le. patient inhalation at the mouthpiece creates an inspiratory
airstream infthrough the DPl which entrains medicament powder from the
medicament carrier(s) into the patient's respiratory tract.
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Sui t abl e nmedi canent carriers for use Wth the
nmedi canent di spenser herein have nmultiple distinct

q‘%ﬁ o_g(ﬁgg.,;ons carried thereby. The distinct Pg ) &82006/002851
portrons are typically 15 arranged in spaced ftashion,

nore preferably in progressive arrangenent (e.qg.
series progression) on the carrier such that each dose

In BGirét SRAbdAMBAL AERIE the AfiaPidmt dispehsertierdusigned camecdive a
carrier herein is used to degl ne any suitable form of

singlgy eptignallysplopgale Jorme MedicBMERY, SREe% or m medi canent

carrier is in the formof a strip or tape. In 20 one
preferred aspect, the carrigr has .a blist.er ck,torm..
in Buspored BRUPAETL beral the FAFEEIerE hppres 1§ JpRBRrelc ieive
plufdl! Bptidhaflyy | bfeafoRn] rr{i.ﬂﬁ:ah‘%eln _ca?pks.a&ef:yammymeuneaibamem
.process .including printin ai_nting and, vacu .
disBeRaards SRIONGS tnEcRYB dtam 4o g folliugh Sikdiceiant gpriers, more
pref6raBlyi tvo Sudh khiriefse Sultalsly, ih thd eontenttof tHie second%embodiment, the
.ouitably, the |am nate c rjises material t
s eI B P BT fOPBPORaTIl St 1 13§ BUFAAbdicament
carfietsy/itddnibingtionr dompriss  ¢efined . doSeidf zbmbinatiom prdduict. That is to
i nclude al un ni or, tin faoil_ havi a.1.hi s _of.
say. {7k Whers cqmbineh PogRtaer(P g ikl Beftybiich ??*n%s'ng logpent
do@d)phitioRdfbnin. aBinghel dbsdhbiea ‘enuithactivepmiegicament trestraental s
i ncl ude pol yet hyl ene, pol ypropyl ene, pol yvinyl

chl ori de and pol yet hyl ene terephthalate. 30 WO .
SuRSNE NG Idanid Garl 092 SR the aradicanert ldispepsbrcherein have

ti ' d,w thi . R .
SRR 08B LPPS pSRRRE s HeldhLTh Bl gffiohdre et
arméRgetsin spaked ia@@imegbrmgefm?vﬁi p@g@ssiveeahiangempgtr(p.g. iseries

rel evant -pocket.s. S
oG oS iy 1 b LoRb oo ogey abossle
Sui tably, the peelable blister strip conprises a base
t in.which blj i .
T g MRt SBeh R S b 1o e BGIePnh B aror.
Suitablyj eath élodgate foroh mbdiebmeht camierss fire thecfiormo f laystdp ar tape. In
to 1 " . . ¢ C ot
onp ot Bthth e e st DRGer BRI BlE R S0 e for
exampleh ccopaeise da toarriepaorto Wiiich bpadicament| has beeretapplied by any
i cal | led to. j i L | i dt h
sutgffie hfboess Hefes hne: Palfifa 450 vaiEm pifide 71 2, &
typically not sealed to one another at all. Thus,
t d ] t A iy
In SR beB 0t TeaTie SAMeR o B 8 fifter Bk 1R mARE form.
Suitably) the |arhinetescompeispe riatdyiay salegted fiomethe grupceoBistiag ef metal
foitjg)égg{icg polyARAC Aetontal ah§ lp%ﬁgf SufEbIS HetaNols Meiu@d Fuminium or
tin foil having a thickness of from 5 to 100um, preferably from 10 fo 50pm, such as
20 to 30um. Suitable organic polymeric materials include polyethylene,
polypropylene, polyvinyl chlc_:ride and polyethylene terephthalate. '
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15 Suitably, the lid sheet conprises at |east the
foll ow ng successive |ayers: (a) paper; adhesively

(b) polyester; adhesively bonded )
u%gﬁqlés?nlfml that is coated with a heat ggTIF;E 0061002831

| acquer for bondlng to the base sheet. The thickness
of each |l ayer may be sel ected according to the desired

ActtsaPRy ttﬁe??né&ﬂam&ttd&bcﬁérh&n@fcoﬁﬁﬁséu d@athir? %@fpoi:kétm & the
to 200 mcron, particul arl fr?mloto 50 mcr

slongatp A, (O cCastete 5 Bk eanY. SHIRHIS, coosgs meko iding tearing,
ptef%\éA?\_/bé&néﬁﬁéﬁﬂ'@r&%véﬁ%f@bﬁets(a) oriented pol yanide

adhési vel y bond to (b) alum niumfoil;
adhesively bonded to (c) a third layer conprising a

On\B/ FuiaBe lbﬁstﬁﬂbﬁ&kl f@Lm tfsdibaniept wgmﬁv borfibtr s%glaipéelalﬂé blister étnp
ari o n t echni gues can be oyed, to
sulatiy. e BARbIa (Ser SHIp Fumbteeson dutp Sheet if vt blidrs are
fonthee t8 Qféragl pbghéts hereinslof loﬁnta&im@dmch gﬂ@dlmmdmse portions
sive, bondi t rret in ot
and,a11 enget W is aralicall Forler dv iy ike.abeet SRcaphip the region of
theulbltstegrﬁ o BG({:}W@ rilamer ﬁmd thetid ksaeeisazai tmg:asﬁfshele_t dan; begieeled
ase she l.e i ster | e
apdfh, Tecones i i Shoss 8re el Eo76d B ot AhetRe hlkrhdic whote
width ierEep ifer the ﬁr@kumh t@dnc&lbpdtlomewhﬁm&ey gtmtgpbaﬂmaut sealed to one
nvent eat . seal i ng, nethods. C .
anSBgr b A Da EPPeB AR SRR T dhd RoGlgns, aye presented
at fit émgﬁf thieestab. f'nw tespad:thre hﬁs’el éndyhd/\biwﬁs ke peaidbly aﬁpaltable
or canent formul ] fpetely a|n n the
frogy Efag:ﬁé’flh‘?rge O (g Separmle ﬂ r\?'tj? %5 cg\r/'\goég‘lﬁtat ur es
on heating). SUI tabl e ' col d form seal | ng met hods are
Suﬁ%ﬁ]&%ﬁg 38 a%gﬁ en‘%gg %&f?@ ghe fw &lﬁ& ggce%w& ?%9?55 Qg} paper;
adhesively bonded to (b) polyester; adhesively bonded to (c) aluminium foil; that is
coated with a heat seal lacquer for.bonding to the base sheet. The thickness of each
layer may be selected according to the desired properties but is typically of the order
of from 5 to 200 micron, particularly from 10 to 50 micron.

Suitably, the base sheet comprises at least the following successive layers: (a)
oriented polyamide (OPA), adhesively bonded to (b) aluminium foil; adhesively
bonded to (c) a third layer comprising a polymeric material (e.g. polyvinyl chloride).

Various known techniques can be employed to join the lid and base sheet and hence
to seal the blisters of the peelable blister strip. Such methods include adhesive
bonding, hot metal bonding, hot metal welding, radio frequency welding,_ laser
welding, ultrasonic welding and hot bar sealing. The lid sheet and base sheet of the
peelable blister strip are particularly sealable by ‘cold form’ sealing methods, which
are conducted at lower temperatures than conventional heat sealing methods. chh



In one particular aspect, a first elongate form
medi canent carrier has nultiple distinct nono-active

g&ghﬁg@i@# dose p_orti ons carri ed thereby .an?cﬂglﬁ%ﬁ}&ﬂsn

ng orm nedi canment carrier has nultiple distinct
plural-active (particularly, biactive dose portions
i.e. conprising two active conponents) nedi cament dose

‘cokf) o't s&lifg Clﬂé!hbﬂg drBesfe pyrticliar agiy wabreo the trh&dicament or

e ORI 08 OBHATTIERY G s ElRet i< g dereiive (o0
deéikaub_ﬁbd)% dehét&re%lﬁbﬁ | idating). StSwwble desie foan't B@ailﬁ]gaméthods are
royi ded 1o ea i canen in un S
s e tsPonpratyiman discianag of Fo2560, biore Brsteiat Zlokihec.
5 dose portion i's 15 uniformthroughout the series. In
in BB, Pofiple ot Aeiret plosga@! R eticafienhichiphy TR puitpl
dnﬁanacrﬁdm-mwphemcamém ?msq:iportwylspc?ghle(ﬁthemb%(y?md a second
ecrease or essi v i ner.e roughqu
elcgalec 0T e BAriTh E2et ik qufPE SRFinci el Gefeviapy, oF
actvee dpwwaﬂmhst e.t bmnpﬂsihg:&werﬂctﬂ@ ctinspoments) ,médiesrsentagose
10 pogpofc FRRH o ety It | TpRsticRe e i Rllvg B pluraracive
meziicdiment campoments conprisela defined campination md-melnbpmduct.
(e.g. two coiled blister strips) are arranged to lie

in sideways alignment with each other in the
Suithlslpethe anultiple distirct dose pertioad ace pfovigled 40 ieach medicament carrier

i LR s AR 4 BT b elioh e A foron
15 unBdrmt theowgroat melslenetg larthe) aspactahowegpedhe spadiag Gme ptwh) may
vab el B e BOnShPBFS B anpblE 4RI e e
prddn&emﬂdluededr%mr@mguésswmy nemasaﬂﬂnmgmtstblemes In one
particul ar aspect, the housing takes the formof a

shel | conprising two shell halves that are joined to
Wiiare mpltrak elohgdte-fbom rmeXlicdmeenti cagriers sare pbmddeas to the medicament

20 dis%g%érpjrﬁese.%lﬁn%/ 633%%%&9 %ﬁ?h]ny suitable configuration. One preferred
configuration is the ‘side-by-side’ configuration, in which for example, two carriers
(e.g. two coiled blister strips) are arranged to lie in sideways alignment with each
other in the dispenser. Another preferred configuration is the ‘double-decker
configuration, in which for example, two carriers {(e.g. two coiled blister strlps sharing

25 the same coiling axis) are arranged to lie one on top of each other in the dispanser.

The housing may take any suitable shape or form such as to accommodate the other

features of the medicament dispenser. In one particular aspect, the housing takes

the form of a shell comprising two shell halves that are joined to form the shell-form
30 housing, as a whole.
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Sui tably, where the nedi cament dispenser is suitable
for accommodati ng plural nedi canent carriers, sone or

nents of the di spensing nmechani sm
A0 B3

&f the medicanent carriers. The adv
havi ng common conponents is that the nunber of
separate parts in the nmedi canent dispenser nmay 5 be

SuMaBlyMiwiR fb tI’;é‘h niadit%int ot fsdehsert isesﬁlﬁ‘d_bié)lfbroécdohﬁﬁt %*dating plural
C onents | a are n commobn na I N aspects, .

g CATRGIT, CATHRTE SRIMe 5 A PRBPPRETLE BT A0 GIAFENSING TogkhaRls: are

cofritdi m}téhd%ﬁwfcthé%}nw@érﬁéhl . 'tCédrriéris.hij%gvérﬁage fg%agmgfddﬁﬂno' n
or via 1 e o0 CcCOou I N I Ne I S r . .

coRiRoBEfiS b FiRk e miseh [ SeREre Rerts e Hidicarient cispengar may

beCgimprhized 1 S that the indexing / advancenent of each

nmedi canent carder nay be achi eved in coupl ed fashion.
In other aspects, nost or even all of the conponents

In chthémasgliﬁcfdoetﬁ@ia&ﬂommﬁ hﬁg&es gompenstits thatcre ot @)mmhon hmay in
articul g spect , e gl spenser arran u that .

asBtth. 8 oabR ubled. GPCRbIoaR RERRed & . BBl B8fign nidliaing

médlﬁaieadliqikagd? 38.getogpRENG | yia tthe 1sb yof peouplinty aems erods) or
opport yni.t or,, Co e 0sin atterns in .wWi any .

ol RETatoREA] comming Bl S Bitbrte oicBtnrg, 4 el thef ffexing /

advaycdmerd of eschatiediarbersti ozetdr snapyrbe aohdved drecouptédifashion.
which there is a single receiving station which is 20

capabl e of receiving plural nmedicanent carriers and
In altisar dspects, mostvidrieven adicdf the dompomartts ofaithei dispensing mechanism

arg flzinginn o gfefar APBp ot bieenenn i aHBhand FRLb Ky ot the
orﬁt aé mnres msjd;iicagielhh e?réi?erz canl gi?eiddﬁredmlbaﬁva?hed rseggamw tizereby
priife 308 pBbSrkiAfy. for @nipy B9 bfieo I 9Blch, 48 (<ifiiRellon. or
indesidesryenepyf the plueal atripisanaycberpedessedreans to rupt ure,
puncture, tear or otherw se access the blister. In a

particul ar preferred aspect, where the medi canent
Embodimentsiase envisdgedfbothrinafhieh theet Bl sindgle ireteiving statign whieh is

cob b5 iS5 BERTFOEeRRh: RERBI Brd Akl it} WO oo
meniedneht aperier inieceived byed tlisﬁdctlibexldndivid\imm cgaeeivinghstation. in the -
latieer%%géﬁhé) |fnd}w ua?r%c(eji\/% “Hatiohs may either be coupted or not.

The release can have any suitable form. Where the elongate medicament carrier is
in the form of a blister strip, the release may for example, comprise means to
rupfure, punciure, tear or otherwise access the blister. In a particular preferred
aspect, where the medicament carrier is in the form of a peelable blister strip the
release comprises means for peeling apart the blister strip. In one aspect herein,
each blister strip is peeled apart about a defined beak or wedge form feéture of the
dispenser.
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WD 2007/ 012871PCT1GB20061002831 The outl et may have
any suitable form but in particular takes the form of

%’D%ﬁj”&%"g for guiding rel eased nmedi canent ge§%35@g5£§31

piéce. The term ' nout hpiece' is used herein
mean an el enent through which the patient 5 may
i nhale. In one aspect, that inhalation is by ora
ThERWAS Way Ravd8nyPatliiaBi fobrth st il parieulaPiakes trRcr f atrianifold
I'n an al native aspect, the nouthpiece
(O Mol

nmout h. {er
foruiding wieasgd mediqament fose, R t he nasal cavity

of a patient. The outlet is preferably a single

out | et, i.ch communi cates with the one, or re .l .
Trgitery outhpicne S urnd iagein i3 s Hlament rusouiigh the pptient
mdﬁhﬁé\lﬁﬁ‘ln &cmspvl k ict; ahatGRhalatidrois wmapd ineany wéthahe patient placing

air annel 1.in aps (e,.q. forne an_air-pipe .
thd e BRaEp o ey Mot St D FoRerE T el Sopffrses o
noRAb fsHihseiivn infdahehasal cavigedflaepatient hr ough t he

nmout hpi ece, and the breath then be transferred through

the common air channelling neans to the rel eased
Thﬁﬁiﬂf 'tﬁﬁimmdfe@aﬁly laosifgie ,outlékamtibhh ddmrenribates gvithnthal ertei ommore

.of the . nmedi canent product.. The indexi T
it BE PRI it cotense By SAH TF P athffiniopign is for
ex@mpley| va ac cemuiong aip ccHanaelting enparst (ead.| formed aayen anpipe or

serigs,.along the lLength gf t . rier
mil Ak PRI e e SRRRE e RiehE oy Hiirore
bredthe dt throwghr iherma@thpiage, kendathe dmegth then be dransierred dwolighi the

fashion, ;that,.is O sa ch Ls.dn I
oo G anRelng e ta R Tolbfech RAEArERF i) hereby
enabliny insalation gfeied migdicablentpreducti ri p. I n this aspect,

the rel ease suitably conprises a peeler for peeling

apart a base sheet 25 and |id sheet of each peel abl e
Tret idexib® bgthe indemc ypicall@lhappbhs in séquentiel tashionc farda@mple
lid.driver for i t, .1 d
acgpgaltd iy ons, Siau Bty gvaidh in o 2B e 1andff & 8 %ongate
catfeenWhgrss platal omedidamadnd rcatrieys atenpreeeiits ther indexdagl of each carrier
nedi canent dj spepnse LD, ' e 0.
malo g Bked, S BEL o Proeiet ety AL M ) B9 ety RPindexe
conemrerglynul ti pl e di stinct pockets for containing
nmedi canent dose portions, wherein said pockets are

spaced al ong the _
in a preferred aspect, the medicament carrier comprises a peelable blister strip. In

this aspect, the release suitably comprises a peeler for peeling apart a base sheet
and lid sheet of each peelable strip to open a pocket. Suitably, the peeler includes lid
driver for pulling apart a lid sheet from a base sheet of a pocket that has been '
received at the opening station.

Preferably, there is provided a medicament dispenser herein, for use with one or
more blister strip form medicament carriers, each having multiple distinct pockets for
containing medicament dose portions, wherein said pockets are spaced along the<



WO 2007/ 012871PCT1GB20061002831 | ength of and defi ned
bet ween two peel abl e sheets secured to each other, in
W%731§5 di spensi ng mechani sm conpri ses kc‘i‘fénzous/oozssl
openi tation for receivi ng a pocket of t

nor e 5rred| cament carriers; b) a peeler positioned to
engage a base sheet and a |id sheet of a pocket which

r@ﬁ@owdéfﬁ.ealb\éweémm&lm Qhékﬂs $balirb@%o bAEn Bet, i Uhich
part such a base sheet and |id sheet, to open such a

th%gmmgmech@ynsghcqgmqsgp positioned to be in
comruni cation with an opened pocket through which a
user- can access a nedi cament dose portion from such an
op@ed #cRBeRIng netaticn)fan reerRWRe a f BRckeh ffy they Aneyor more
5 | NgRdindMealllesd; | nct pockets of the one or nore
medi canent carriers. Suitably, where plural elongate
nmedi canment carriers are accommodat ed, a conmon Opening-

staj)iong ;Sedlﬁ shiofed & eﬁgﬁgala\/bm sﬁtleEDerrcEﬁ lidfsheetadf agiocket
carriers

t he medi caq, ano

o SRt e toGouan 7KL Sane ation B PraiG endl 1 g beee

POGKBbt an‘d Idaheeleslbse®uth sopgckegr . Suitably, the

di stinct opening stations are |linking by a

communi cati ng passageway or other neans for enabling

t hg:)comamgomggp&gﬁron@g ltbme ﬁeﬂﬁhmﬁmba‘hdrﬁwmaadopened pocket

rre canent s ui ta t he ope or re a
AhGEEE Al A ahent sl & rodianien FB5S SRARp Hom such an

peejp@he&pg@{et el i ng nmeans). The peel er engages a base

sheet and a |lid sheet of a pocket that has been

received at the opening station(s) for peeling apart

15t hal)basansihdexterdodindividuziie irideking dhe mlistinplopdakets dfntherame or

aspect able strip formnedi canent carrier is
actB¥e dﬁe@‘if“ %ﬁﬁﬁ Fteler. In other aspects, each

peel abl e 30 strl pis acted on by its own (i.
Suﬁagla.rv%heer% p'l) ral §ongate medicament carriers are accommodated, a common
6pemng station is provided for receiving a pocket of each of the plural medicament

10

20 carriers. In another aspect, distinct opening stations are provided for receiving a
pocket of each medicament carrier. Suitably, the distinct opening stations are linking
by a communicating passageway or other means for enabling the coming together of |
the separately released medicaments.

25 Suitably, the one or more peelable étrip form medicament carriers are acted on by a
peeler (i.e. pesling means). The peeler engages a base sheet and a lid sheet of a
packet that has been received at the opening station(s) for peeling apart the base
sheet and lid sheet to open a pocket. In one aspect, each peelable strip form
medicament carrier is acted on by common peeler, In other aspects, each peelable

30 strip is acted on by its own (i.e. separate) peeler. |

10




Suitably, the peeler includes a lid driver for pulling
apart a lid sheet and a base sheet of a pocket t hat

ecei ved at the opening station.
g@%é’??ﬁ%?\e lid driver conprises a wheel on v\ﬁ ﬁooflﬁﬂém
lid sheet is wound up, 5 said wheel having a effective

wi ndi ng surface which remai ns approxi mately const ant

SukdLy) tﬁ@ﬁééié’rﬂnblﬁdéehﬁ lid uﬁv@rh&%umr@cap%ﬂ%ena sHdat aﬁ@ a base sheet
his is achj evabl e ashioning the lid

°f%iP?‘§@F Eh?hha%?ﬁﬁ”arﬁﬁ%ﬁéaméépgmﬁ%FWW’rer ei n the wheel
collapses (i.e. the dianeter of the V\,heel itself
decreasesig‘13 as |.id sheet becorre? aroun

In gne,@snect. e e SFive COpIeER Brivdiest ¢ ﬁ'l‘l’t"de?q'fe@Hﬁ weund up,
sawmﬂbnl%\ﬂi‘l@ﬂéﬁéﬁwéaﬁn&ﬁé Bﬁﬁébetwméﬁ) rérhéing béﬁb&iﬁfatélf/ cbllikﬁant ‘

B3R . LS Bel B IS0 gt L i o
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fashl%ﬁirﬂgl ROt ribeemi ‘bcbirapaubmw Homw Whiefkim thel Whés cfon@;meat(u e.

e flamp ot eorheet it essarpel 25 I Sunel Bapampe viind fqupa it o
givéhtem bb@'amraﬁpr&ﬁnéiewtﬂmstahﬁeﬁedlvé ehding didnfetemiz@eadefined by

o S o G P et S R B e
whséieectmmtseela ﬁlakdhﬂgofaﬁsﬁérft@&tekm simatbah @déridiﬁgathew&cm at

ef fective di ter, of ich. incr fter ever use
an gpal it peach s ReSs. 10 cating R oh i iE S5 i St 85 ome
of s¥i¢ RisilieRisdlsa Bime tosstnke e dd shedt to thmavickeal inigally,
conpensate for this increase, which would otherw se
lead to a variation in the tension experienced by the

Altérindtnﬁygehe R driver corhpridesrgyvheelnmh Which etha lid ashieat isomourd up,

J i.n over ti Ln on S he e

saifl JR AeeE Enag Sita, b Hirerid Whfind Lifhe B cer il Bafpter o

whizh Gmtre@es:] eﬁte?r @vennubesdli tte Idispenserads thbdidl shieet windd zourgl the

t pf said |]i d heet t her.ebet ween

whil CopnEafy, FRags ke, Betc Brovidefi 6 Sribarialetsy thigdncrease

whigh fveedd maeﬂﬁse'\leladlmg vaviafacie thé tdnsionl expesdrexet bytthelid sheet
during,,us f the dL ens Il n one ect, the

ovRrd ?!%&’&?ﬁ'%ﬁe'?f"@a%gaq ﬁ'@d?’g?%?‘{ﬁf HPQ’ orsion spring
nounted at the lid dri ver t hat pr ovi des conpensati ng
torsional ,force to the Lid driv uch t

in b 2680t thsfigerisar CPRerisds rhstisafitf fhedtS 'pobfiined between

said rmpemng shitioh wnd eakl lelntheetwhed! far redugnidithelenggth thsaid lid sheet

the?e!t;e &an c;rc'ogipensate for any increase in the diameter of the effective

winding surface of the lid sheet wheel during use of the dispenser.

In one aspect, the compensating means takes the form of a torsion spring mounted

at the lid driver that provides compensating torslonal force to the lid driver such that

the tension provided at the lid sheet remains approximately constant over the length
of the blister strip. '

11
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WO 2007/ 012871PCT/ GB2006/ 002831 Sui tably, the
di spenser conprises a guide for guiding the |lid sheet
heet al ong separate paths at the '
g@ﬂ@?@ﬁ%”ihe lid sheet is passed around the?g@?ggﬁamnm1
portion onto the lid driver. In one aspect, the guide
conprises a roller nmechanism The |id sheet is fed
Sulatsly, the@igpehs@r corgprises ahguide fbrdyuidig theSidSshde lzing , basb eheet
i ndexer cong{si sefch a_rotat a@he i.@_gqei( \é‘\.?‘ee{ . havi ng d th
along sepapate Prlfise it thes gpefing, Faionn 5 ' SMRE! Bniarged araund the .
gulg:tat PortiorTeshts AR Nid  daver. grn bhe umpett ttlhr?l saide cesipdseseat roller
spens uch that said,recesses, each receive a
machefig; e THsBrel’ fnd Syt SRR RS RO 0P o er strip

in use with said nedi canent di spenser. 10 Suitably,

sy P08 e A LB i HRabd oro,

saideifdexnwheiel baing engageablei withalal ;neldicamedt @adief rin msehwithh said

i . g e
masoaiioph PEPRSeG ouBh i sBE B Rbnspe AP roddhve £ Pk ookt of
the babexshdetafeuUividtdrséip indeea witheeid reedicarventrdispedsén om t he

lid sheet. 15 Suitably, said first chanber and said

second chanber are separable by a wall. In one aspect,
Suitably, thel housingrof i eddicaaeint dispehsersadditionially gbohpfisessa first

A, BB B S By A i

it is Hispehded amiasetine, clanbBota eickiye thé usedpertion of theurasesheet

ot RN b4 R AL Bl ) 1ot

Suiialsliy,t $akh firsh chambee aod dajtosscond ichambee arr sepsrablehy a wall. In

n j ri , .
oGRS, W, o0 RO 8 A5 sl ot e socons
chareberss il Brotheraspeat, the wall isipivotallysnounsable Alteingtivelythe wall is

. sult in any actuation of the di spensing
shc?é) rgﬁﬁ'tétﬁlnsﬁ' On noving the cover fromthe second to

the third position, the cover couples (e.g. directly

S o A RBRED o S A O o
maoliig.012871PCT/ GB2006/ 002831

The movement of the cover from its first position to its second position is reversible
and enables reversible covering and at least part-uncovering of the mouthpiece.
Further, such reversible movement from the first to second position does not result in
any actuation of the dispensing mechanism.

On moving the cover from the second to the third position, the cover couples (e.g.

directly or indirectly engages) the dispensing mechanism such as to result in
actuation thereof,

12
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Preferably, the novenent of the cover fromfirst to
second to third positions is by novenent along a

efln th. The path may for exanple be Ii
%@@g’?@ﬁ"i g. about a rotational axis). 5 Sb??%%ﬁ@FIOGZSSI
the nature and direction of the path is defined by the
formof the nounting of the cover to the housing. In

Prefefabhs IRE imovenign ek tHescalef fraadfinst tdsdcdndetohthing ipositibiy is by
e cover

recei pt, of a track fol] owe royided to .t n
mOERIE PO AATHES pptic khg Pt Bapies SKamns e e atrcudts fe.o
abblif £rotationabanis), t he cover is arranged for rotational

novenent about an axis. Suitably, the cover interacts

with a ratchet, which in turn interacts with a drive

S@emy,hm;nawré\mdaﬁrebﬁm @h’htﬁe path isglefined by itm?r:?wfulwﬁmunting
I, the 1 St osition the ratche LS ace rom.,t he.

of i Ger 40 L diig: 17 Bnd Bfdeh 4 BED [9PPRE Wit RigiodSing for
resoigtad estradkefollbvwer ropded teuhd covert arhidi it fobowing etk a suitable

her e.g. to the third position) results in
P \%‘%@%ﬁiof the 15 drive gear, and hence advancenent

of the dispensing nechanism Suitably, the ratchet

B b G riefal R ot M BB spof e surabi
the bevee irfteraz wifit a catehidtywhictnin terdintesacts with issqrivegear for drive of
the oRpl o155 PREATAmE P B db i 13h08H5h - Rlidt lr¥egped from
fhe dhemgear arid iothe decond phsitiore thectatahet edpagrsntherdrivdigear such
55 0l s o 0 WP Boainf RSG5 hhbkffr e
drive ge&rs and bbace adiancementef theadispensingfroechaniBs.

Optionally, the nedi canent di spenser additionally

-conpri ses an el ectroni ¢ data nmanagenent system The
Suithbly} thenratchitt andiemdryengedr isyovided awithi ap Lantieretup feature to

je gt ks nory for storage of data;

pﬂégﬁ?%#gb#%%ggg%§%g§%h8§§F$%¥§1ng operations on said

data; and a transmtter for transmtting a signal 30
Or oAl I oo R B n 8008808 Bt
forbeounting dhe numbeh of Aetudtisns of fthe indedtes peraleases of dose from the
gt GOt i, The Bos Bk thdy SGIrR HERBABHTEF acsks 1Yo be
takemns ot itheb nembbet lof tdosed daken. Thacdesed cogntetwo mayoloeé gnechanical or
mé%&Bﬁﬁ“nﬁ&the present invention there is provided the

use o e'5 dispenser herein for dispensing a

nmedi cament product.

Optionally, the medicament dispenser additionally comprises an electronic data
management system. The electronic data management system has input/output
capability and comprises a memory for storage of data; a microprocessor for
performing oOperations on said data; and a transmitter for transmitting a signal
relating to the data or the outcome of an operation on the data. The electronic data
management system may be integral with the body of the dispenser. Alternatively,
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O her aspects and features of the invention will be

apparent fromthe follow ng detailed description of

eXSIR | ary embodi ments and fromthe acconpan

Ry r%mzal(’b Brief Description of the Draw ngg’kzﬁ]ﬁnmomomm

invention will now be described with reference to the

acconmpanyi ng drawi ngs in which: 15 Figure 1 shows a
thePSIEGHRAIT A néérﬁaﬁeﬁ{enﬁsmah G bark 8F bitdke Sir'litttﬁéﬂ 8 ré\FérrSfbly

use I n accord wt he’ nedi canent di spenser of
associeblewith hededyon; Figures 2a to 2e show in

perspective view sequential steps for preparing a

first medi canent di spenser herein for use;

Accniding taanathevasnechel; 9EEQSPO@"W’EW“%%{'G&Pmidegtté?ﬁs‘f gf the
disPérRRRHb1Rh r ABEORTINIE fHieaRBRIRht logagnser herein for

use; Figures 4a to 4c show in side view

correspondi ng sequential steps for preparing the 25

Oﬂﬁ%ﬁ@c@eﬂh&m@bs CHfSIRE NAvENtiDA M'will e %Sﬁrﬁnﬁ h@m the following
I spenser is shoWwh absent its oute usin ure 5
del3iRs RSP IS HETPIFEY SPRed meBts AT o BV A rparis el
of the second nedi canent di spenser; 30 Fi gures 6a to

6¢c_show in side view details of the gear nechani sm
B"'ﬁﬁ@ﬁs?fﬂéﬁ%‘r@ﬁ‘hﬁ?’aﬂwq n sequential steps
correspondl ng to those of Fi gures 3ato 3c and 4a to
ure7 i n,si Vi ew etall of, tge . )
The fiveriian wil fow b fgachbed Bith asipiros o fissasotrpaiied Sfawings i
whiggdi canent di spenser; Figure 8 shows in side viewthe
di spensi ng nechani sm and nedi canent carriers of the
second nedi cament di spenser; 10 Figure 9 shows a

Flgnaer { sﬁcmé a Qﬁﬁbp\ebmw \@éw bh& medivantbntrestriepstitabledosyserinaccord

sent
wuth e medlcament speelser of the present invention;

Figures 2a to 2e show in perspective view sequential steps for preparing a first
medicament dispenser herein for use;

Figures 3a to 3¢ show in perspective view sequential steps for preparing a second
medicament dispenser herein for use;

Figures 4a to 4c show in side view corresponding sequential steps for preparing the
second medicament dispenser for use where the dispenser is shown absent its outer

_housing;

30

Figure 5 shows in exploded perspective view the gear mechanism of the second
medicament dispenser;
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Figure 10 shows a cut-away view of the second

medi canent di spenser; 15 Figure 11 shows a cut-away

[ e nout hpi ece and mani fol d assenbl

\é‘é(g%xﬂﬁ&ﬁgé’gi canment di spenser ; Figure 12 sho%ge'faGB% 2'?102831
view of a first manifold for use in the nouthpiece and

. mani.f assenbl v e L ML [
FioJBe 5aa B 3OHAN s BPF estain & He oBaEreShfh AnBh Sbpthiftor
userimseduentiabsiepntdespdadiag todtiogReeirigwes Sa to Bc ahe 4a to 4c;

Drawi ngs 25 Figure 1 shows a nedi canent carrier 100
suitable for use in accord with the present invention,
Figutki T ishows rin eide1dew iasdethil ofi ¢he yajchetsanti retumhmetha@res(of)the

sechiY Rledida én'i‘@@l;?ﬁsegf d axoSmit hKl i ne. 30 The

nmedi canent carrrer ‘conprises a flexible strip 102
defining a plurality of pockets 104, 106, 108 each of

Fiofd & G bnde yByitt it Pedba ugthntes) o HaRARBh Himrs o
the isateidmedinamant dispenker; f or m of powder. In accord with
the present invention, plural such strips 102 are

typically enployed in a single nmedicanment dispenser,
Figuilec shawsca part-explpgedoyiewiof the sarend masinament dispenserahsent its
mo@ﬁ@ﬁcgortions of a conbi nati on nmedi canent product.
a Strip may be of the sane size and/or 5 contain
. the sane dose anobunt (e.g. volume or mass) or in

Fig@lel &Y msva?clﬁﬁ@%giw?ﬁhe Sbédremedicathbhtiispahsat zes

and/ or contal erent dose anounts my be
enpl oyed in conbination. The strip conprises a base

igGRCPf schis hnbund | & RB mAlitRpibos BRE mdhifdRl dd38mblieof the

Fig g%gketsh%ﬁl,gw%gféwl‘%% arﬁ{g amhd gﬁeet 112 whi chwie%

second medicemany dispansed: t o t he base sheet except in the
region of the blisters in such a manner that the lid

~sheet 112 and the base sheet 110 can be peel ed apart.
Figmee 121ekows a plan Yiew of a ratamanifeld fon aisa o the meyiigpiece and

Rl hsdda 'é/,\g'ddth except for the |leading end portions
ma&uﬁtﬁr{l ?LlG ere they are preferably not sealed to one

anot her at all.
Figure 13 shows a pian view of a second manifold for use in the motthpiece and

manifold assembly.

Detailed Description of the Drawings

Figure 1 shows a medicament carrier 100 suitable for use in'accord with the present
invention, which carrier 100 is of the type used in the DISKUS® ADVAIR® inhaler of

GlaxoSmithKline.

The medicament carrier comprises a flexible strip 102 defining a plurality of pockets
104, 106, 108 each of which contains a portion of a dose of medicament of a form

15
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15 The |id 112 and base 110 sheets are each forned of
a plastics/alumnium | am nate and are suitably adhered
Sogfiot her by heat sealing. The'lid sheg FTII‘;%ZOOGIOOZSM
conprises at |least the follow ng successive | ayers:
(a) paper; adhesively bonded to (b) polyester,
adhesively bonded to (c¢) aluminiumfoil; that is
suidaide dor Wwihalatian hanst irséha fgunlqcmmlerf dn ascorgi mitht thet peesent

BT Sl syl SURRCRo 368 ey SRIIBICR, & g8 bl inent
dispemsRy; whelniassach| synn:bgmr Stﬂaﬁ campernentmedieamest Hose portions of
a&iﬁﬁﬁéﬂbﬁ' n‘:ﬁe@ﬁ%@ﬁ bR:d(;EP cflhétﬁﬁ' ﬂha’v Ef’or | éa?gégglf@ and/or

yneric naterla yV|n
coe,tﬁm the sameidose nmmnb@e Shaf@ @ TORREA OB lrp%ltﬂmtyembodvments
stripd®f ofefnt belandipr Mm&ngaﬁ@}éﬁt BbAd\aBERE Fhay 5 hBloyed in
engt of the strip 1 his I's convenient I'nt
Co@hﬁﬁﬂ@% a |l arge nunber of pockets 104, 106, 108 to be
provided in series arrangenent along a given strip 102

| ength. The strip 102 m:%b for exanple, be provided
Thejstip spRpysas a dwée Hetgat 440 jp whighsblistars iare \ipimedyto define the

poa@i@m P8, §08tknd faq.oeéwdep l 4@%&9 .mnhéﬁbauﬁsaalé@ 't& @Hél Base
unber of pocket s. WO 2 /012871PCT/ GB2006

sh@ﬁt;ﬁmmm the regigs of H%?hséﬁrs twohuaf manngidhatdpe ne sheet "12'nd

thé’@é’ée‘@f&mﬂ @'c%ﬁ%ésﬁéé!edl Ep&f‘?c%dadﬁéﬁtsVMd‘ 1t1bear9rs%§l%8tto one
i nvention hereinafter to described with reference

anpther-pyaitheir whole width exgep f%ﬁ@%i@@ﬂ@%@m BOMORG3 14, 116 whero
t“éfﬁéoﬁ 'b¥%bl§|n8¥éﬁ1&1 & dricnoliRZ at ile pockets 104, 106,
0]

whi Ch strips are of the sane shape and size and
equi -spaced along 5 the strip length. The pockets of

ThS %Bhl 1§tamdrbazr.e 18l shelebaraadRh TEeHPoR) E;aeﬁwﬁeﬂamtmﬁ frfinate
he ampunt (dose portion) in each et of__the stri

anﬁearﬁgsqme'ysawra*é tpnowear@th%rbvpae lopealipg. (Th lid 1 gheg 112

coRpNERISaHt led %éfdnbﬂm\gi duccHRWR |aberk: e@?baﬁé}e adhésf‘nﬁﬁlg? Bénded to
active |qq%re ient inits

{e)doivestesradhgsivaly bonded1q, () awﬁén*watfwt ﬁfat i géfm with ‘s et sea

Iac&héﬂo? a&&ﬁn@td/tﬁerﬁh’seesm% TRS BadP BN 10/ MRiRES at least the
10 conbj ned dose ortl op} constitu

follpyinolusEASe18 IayarE lon abentoh oo gpider Alcaiheshely BEdgH /0

atuﬁﬁﬂm%ﬂ 2dh&4idly bbRdedoBRS tHird Idyah 8Bsiphahg a polymeric material
Qperable nedi canment di spenser herein for use, the

(egl Hybehiondedhi s particul ar enbodi ment being a dry
powder inhaler (DPl). For sinplicity, only parts

o 50 bSO Bac R R Joni S . e SheH
trammﬁﬁ rébpBHciohe |G bf e 102U Thidds £3Rveriidht in that it
ené@ les- a large number of pockets 104, 106, 108 to be provided in series
arrangement along a given strip 102 length. The strip 102 may, for example, be
provided with sixty or one hundred pockets but it will be understood that the strip 102
may have any suitable number of pockets. '
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track 222 is defined for receipt of follower (not

vi sible) provided to nouthpi ece cover 230. In use, the
- ' cover 230 is novable along a pat B-dekbd
%&%Oﬁgélg’gfrel ation between the follower and Fr%ck ?g"ﬁ’.’“
In Figure 2a, the nouthpiece cover 230 is in a first
position in which nouthpiece is not visible. In other

_ In v pesferrédh esrbindlirnemte o thes fiest vande deeort! pricticanient digpenisers in
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acfgos o e SRR B hareRt 158 Beebbatl PRI fco o
Figundss2 itmslg,alrl]negiisb]:fen'rs]&@'c\(/)n&ﬁ} tc;ﬁp E'egtin'aﬁ gé’:kibleits{triip:nm nﬂm packets
10§18, 1 B Wi 3 o35 £ e Bt Ehe SRe B At Bk biosc,atore
thepairip lerﬂgtlfz'.g gfhef p:bc(kblscdf iﬁblﬁ sl.tmin icohtaimthermﬂes m_n'df:darr?nt p?wdgr
e, 18" arne oot Bion 18 530 bk of Tyl RHD HRIrGCRp RRLE oo i
theg othier !ponkaté oF!tlgptrﬁri;ﬂa-.lowmreermm stoip wi_ﬂdn_awe\eériem@)nbrdiﬁerent
oo gt B e W BBE B0 BB R e
patiént pienatsle toosimultamenustyninbilet bee dinse partion drong reach astrig.nthe
. . CTY: Fi
oofBefd8ER bortiF s Sibl g A MR LA BER N . 7, 1 P
along the track 222 to a third positibon, in V\,hifch part
P 2 45U Do DA K b R Yo b porai
meslkicaprennt dispehsercheseinifor use,tthe dispensercinsthisgpartieiemenbediment

o] i.Si ' t ek 1. N.; ol &
beftdh Syobdpr inhaBE KBNS Eor PRl SRS Bey rBtelfBA Ro%in the
comespdndingdesaniption detow ardilalyeliad on each fignresr i med for use.

The nmovenent has al so resulted in actuation of the

dose counter of the nedi canent dispenser such as to )
Figees 2aastowshthedowdicament dispeinssir copisising @ heusing t220h & avhich
e ) ) N H . N
o722 Wt ooy ol BB i By cover
23Dnhase.i tbe mbutbpighe 1ovema3R ihimayabl3along 4f path definedtbiethe

el i r ' ichi&230

rlf BUtB6T e bner e ok Vo gD 3, o bllhplRR coléi2

is iptediirsignositiondn whish eeauthniecedis netivipiblso It etherwaerds: the mouthpiece

is &vgpe?f‘éﬁtf Progéctém B)'étﬁel el 956 IQEO ?Wﬁeﬁ%%oﬁ& gfzﬁbfié window
nedi canmen I'spenser provides ol movenment of “the

224 8vough which aslase ceaat indicia 226 4s wsiblee indhisjestange of i#'- s
al so, in this enbodi nent, _

In Figure 2b, the mouthpiece cover 230 has been moved fo a second position, in

which mouthpiece 232 is uncovered. Also now visible is part of shap-fit lock 226, -

which interacts with a similar feature (not visible) on the mouthpiece cover 230 to

lock the cover 230 in place when in the first position of Figure 2a. Movement of the

cover 230 from the first position to the second position does not actuate a dispensing

mechanism (not shown) in the dispenser nor actuation of the dose counter

(mechanism not shown).

17



10

15

20

25

30

20 actuation of the dose counter. The first nedi canment
di spenser al so provides for novenent of the cover 230
to -open position (the first position),ﬁ '
é‘é%%%"ﬂ@%a’ét uation of the dispenser nor, int 'IWghEb@H&ozssl
enbodi nent, actuation of the dose counter. This all ows
the patient to clean the nouthpiece 232 and reduces
the potential for inadvertent or accidental use of the

di spenser, for exanple a patient | ng_or 25
In Plaplangonine mookeiacs do 0 aetoasn Dot B ahe e ack 222
to éﬂﬂrﬂc%itfoiﬁ?in?%i&tp?éﬁoﬁﬁé Bovdi@B0@Xtees mgyﬂmge bas?j 221 of the
sequenti al steps for preparing_.a secon -he -
PoWSinG. 81 R BHIL 8 D8 U TEOYHTRTIE T T peioRd g s, gosiary the
disg'%fﬁ Sﬁécﬁahis{:mi (ﬁoﬂo&fsiﬁl?})u |is;rac&m&di il‘rEtfhb asgémsén:at'on gnake a
- DPlI'. For, sinplicity, 0O rts r rred.to
meglsamany ase A0 o ialedory iy Bftet e, el restgner digtnser
is Eb\g_ttsrﬁned Wad@oi'h@h&ﬁ/ _éierGTf maﬁwﬁfmgaﬁi} ibtegﬂc_acohme dose
medi ¢ nt di spepser is of t type di ) D g
corenSINp SesicarppRdpanssr Sunt 2 ogeproash He dRke okt neicin 225
by @he \Whit Ctierk o & ReWrgadieg efd2¢fer ei n by reference. That is :
to say, the second nedi canment di spenser is provided
with two nedi canent carriers (blister strips) as shown
In iFfguTe @i ehel nedliamient disperiser rie foresantess ta3t@apatiedd fr . inkaistion
fi rsﬁ_\eone Ef. th%ﬁt ri ps contains the sane nedi canent

thrugRy e MoLtRRIeee 632 s pockets, with the amount of
active ingredient(s) also being the sane in each

ocket of that strip. £ t.L i Ll ar ks N
2556, 8 oD o 7L BB B et G, s nFiure
2apOoTHist sorespohdpdokine stgedge Ifenouthpiadee pedentedinpositionf of the

active ingredient(s) therein. The nedi canent powder in

dispgRF’strip may contain a single active ingredient or a
10 mi xture of active ingredients. However, the

o G b S 4 Pl BB g3 an o

thel eicithpietd covieh @80 e raeiuatd ttier dispansgoeandt #lse, ipfthishembodiment,

o scREIRY TGRSl RT3 rRRAEE ool s s

moveshient okihie qoosy280sio tahyeartopen fositiona(ihiecirst pasiiion) withew sausing

th hpi i, A .
sokBob S RRRP 58 R Aol SBEAGEE o cone
Thizoaewss thef patieet &t cleas 1130 Gmutifieie 232 ang dedusnes the potential for

. receives a fjx t d f ] {i
nePRRG R 4R il SRRaTepiShasp Py, 23RIEARY pejing o
toyimk with ther moptapiecy eowtd280porti ons. Figures 3a and 4a
show a medi canent dispenser conprising a housing 320
20 provided with a nmout hpi ece cover 330. As may be

Figures 34 o B¢ gnd Eigliss 4éhie 4meadnshovecartespendapsequential siepa for

oG M BB R et Sk o,

thereizpansesrin 348 patticulas embodiment agajs being @Bk Fes@implicity, only

r,ot at i onal vahl AX ' ‘
poftSr8pira By iinf BERoBRdRG s libuBy bRioRb NS oh son Figure.
4a, the nout hpiece cover 330 is in a first 25 position
in which the nouthpiece is covered thereby. Also
provi ded to housing 320 I's wi ndow 324 t hrough which a
dose count indicia 325 of a dose counter (not shown)
- may be vi ewed. 18
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In Figures 3b and 4b, the nout hpi ece cover 330 has
been rotated to a second 30 position, in which

332 is part-uncovered, but in whi, 831
gea%ﬁﬁ%%ﬁgnlsn134o and an aSSOC|ated d|spens|E¥chﬁa;}ﬁ)6mo2
mechani sm as described in nore detail below is not
act uated whereby no nedi canent dose is nade avail able

Theasecpnd mestisanient Airmensesriaiof $he type sliscleseddn WUS-A+3005(354491
(Aﬁ%%r? lot (aV)OEheS Bﬁm'e)cd?.?e%t bﬁ%ﬁﬁbmisaﬁso%%sdmeﬁeﬁr? b? GEfatence.

Icia stays samne I'n Figures 3c and
Thab i epiaye thecw@nd smwmens dispensards prpvidad: w@h tWQJ rnfdlcament

caHaré (bnee%fr?@{]%e&éwﬂ i s%u?sw%e Pvgufwer}eféa&daelsbbelm) A

cover extends al nbst to the base

fi r@zmemf they strips gontainsdbe seretmedicapentinayser nse%phr @fétﬂ Rockets,
withl thbfﬁnémb?%a.@mamnt(fsy 2. tﬂ%ﬁ‘ngsﬁ‘é%é th bauH ﬁocket of that

position the gear frechani’sm (described in nore detai
stig. t the ether @ﬁE é"’t"l?"ﬁlcsﬂ’ﬁa@? acupmop edicament BPwAgT iaggch of its -

paek&tB eath b cRBICAEHM REYi tl'{edé%ﬁﬁé lat‘%dnﬂ &F d6uGE wﬁ;‘?écﬁéﬁt(s‘)‘"tﬁé?fem

reference to Figure 8 below) have been actuated in'the

Thei @B@'ﬁ@'@?f“t BOVH‘#P{e'" £368 $rip, ray ccogtain agingle Acfive jngredient or a

mixiaRAbPAd08 ingrédientd SHowEVer She tRlidiRibing mﬂér ifionB eﬁwontams
is now primed for use. The nmovement has a o‘i’e 1%

at; ‘ﬁa%{c’?’lﬁaﬁﬂ!ﬂ? Eﬂfﬁwtd%e'“cfbarﬂtﬁ?’ Fﬁ@chéﬁ té’m%ﬁ etaHed rther

heYdifafitr Sdn YpekdiiBnBTCthE BEBHd FHictRBRfAt didpeRsérS al Pocket of each
decrease t he dose count jindicia 325.b one unj t

bligfersta ipeRjed premptp exppse Kediffergatmedi FoNgegbern. The
pafieviahersithales dneﬂ‘lblrrﬁ@.ﬂhﬁl@cet (FRguré |3§t refstehdd @32)(tb sknul@feously

il 15 PRIIAES 1 1R @R bock g 07 BT LR S0 p e @pbar ghus

reCVeR Bl figed GHetbrad-dBsE %f%e&lbﬁnbﬁm%b%eﬁw Wﬁkﬁh hﬂe Sﬁﬁ’érent
iece 332, which

tQ be provided with t rmt
madiGamerl POV SaLRPIHG! TS B [FPPCiE dpsE RS, 1 use,
to direct nmedi canment powder fromthe opened pockets of
anent carrier, 300a, 300b at an '

each di Qneni n .
FIGHaR 39, 309 797 bowe g madicament, dRRRseTs cOBRIEN0 4 bousing 320
préviddcEWith a AoutipedeccdverB3M AshRaEbess@tinTiglire Yacthgaaduthpiece

340 of_ th d t
con SRhhaq B &R B4 roKass pah &"@ﬂ“ﬁ@ﬁ&%ﬁ&% 336 o novntiog for
mteracﬁdsmadntm BapficHet 348 bPa eomplex Geaf anbgHanizin 340. Rruss, the

ea n.the ch
Siniioee drvee 35 'sowfene'fifemee\ﬁﬁ%awg s Sethie by 1pa.roiationa
am&f&\rl]thd Qatcmtrsagtgr tri gggﬁsgdaeérgd £4)¢thé _mmhp%&esms tes@ %g.hm a first
cnani a, or ensi medal ntg. ne
postior, AL Wik dhemoLHpiRs is.chverad Bembyise rovidad P Hopsipg 320 is
wifdow B24 o g Whith Ara6SEoLMTIndRid 325 3P @ldose\Wdunter (not shown)
2007].8@%(271PCT/ (B20061002831 Referring to Figure 8 in

Mot first and second nedi canent - cont ai ni ng
blister

* In Figures 3b and 4b, the mouthpiece cover 330 has been rotated to a second

30

position, in which mouthpiece 332 is part-uncovered, but in which the gear
mechanism 340 and an associated dispensing mechanism, as described in more
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strips 300a, 300b are positioned wthin respective
| eft and right chanbers 303a, 303b .of the chassis 328.

Each i.ster strip 300a, 300b engages |n re
ﬁ%ﬁgfqo%]lgg}ﬁocket i ndex wheel 360a, 360D, ?E‘E/i;{nhdﬁ?mozsst
used in the DI SKUS(r) inhaler of d axoSm t hKl i ne, as
descri bed and shown in US-A-2005/0126568 (Davi es et

detdll Joelows 68 ridh M@tehﬁwhé@%ov\heskaﬁuéﬁt dos?ié iBdé Qﬁallable for
twn str| i nhal ati on V|ceso US- A2005/ 1544

mhem@%-r%tm\@&v po a&h@ﬂ%e(: COMHRInet n place
wh8khy 6k EQUM irdifcidsta ézgan@penl ng station 327. At t he
opehing statiron 327, the |lid foil 312a, 312b and 10
base foil 314a, 314b parts of each strip 300a, 300b

In PigBraac® é‘t‘i& ¥c, &ﬁ@@ﬁcﬁtﬂ’t dededver B8@lkas BREA rotdfdfurtiéreto a third

resultln base 0|I 14a, 4 u
pomtcgb@cfyt Y §'é°"t%ﬂ?8 ? Moy 3’ %91@6 Ogrstfrhc{ipa%t*%’ds
aln%?ﬁo tmhsadégsza 1) ao@str@f 3260 tﬁthnsam314bms Ab {aereemd r;iot?fhe further
eacrsecwe i inits anber.
moyemant BB e b e BILPosin e gSar medhniers (RkEHprLin more
deBR $ftht ﬁlféb?ehkﬁé FuOFlgdﬂg?Féﬁ@Ba&éiﬁm edom) di5d Hispassind) enechanism
ase a

' f d .
(deshactin JtA detativity Tetemines do Hare 8 Belom Rgve Baen pctuater i the
dlspénsﬁﬁ%\ m&at ﬁiﬁdib?h@n%!ﬁ@e agegtgga fg% g%aw_nrﬁm I:thoethélalvondﬁ the

Ive .| hdeX e
megliament Sspense is PEl IR or o8, The Sivempat BHS Bieyisfuited in
actﬁ?l%h Wt?g%b %oun?}i@r ﬂﬁéﬁh@l nisABAEtobsibie) déﬁ tdeh‘ﬂétﬁeanmf mkm:lel nser
al SO, I 0O Wn 0l )
suchyasio deipise i doe CobathaeR T2o e nittE g e fdting ot 29

conprlses acentral hub, to which the lid foil 312a,

312b is att and out . whi
Aftagsae, e Sprege et 00 Fisttinind T e ire PSBHES (itb = B Figures
3a Al a=dbitds atwesponaditcctheistorage! (fmadthpidce psotected) position of the
,%ﬂ?t vi si bl e). ThISIS described in detail in
dish@sRI2006/ 018261 (G axo 25 Group Linmited), in
~particular the enbodi nent therein described with

ef erence t s.1 to which | nt .
Relytd B B FouP h aihehbif S20dhn, e e el BRBlded yith the

moafhpidceB320whith finteradistwitr 2 fnanifpldi460 |ﬂnatas poangsddn ee.dd wirect

r ef eren The, functi h ol s r
megelfient Fopa P 8 Geney REong R HicRienl oty 30o0a
somtoawchpmmg staf®003R7 (360 Fiduye 8} for inhdlatiark by apatitrdel
317a, 317b over the 30 course of each entire strip

l ength. In particular, each torsion spring acts to
Figarsd alsvashowsarspbtte of el gaar omechanidmi 349 d¢fdhe second medicament

53555 b e 05 5 89 P il i ol crs

328l ferrettwardakceaipodf the qtattabéthqogemeaéchaﬁm 340 Wrtlas thes elthssis

id foi 12 2 radual Ly bego,
32,2085 Befle <een b eisteReR T Figu RS HelfaRolded irrorimage
(lef8 8Ad right) dispensindg mechanisras 3650a,B6HD fommsmnsmganedlparpent The
| engt,h. .5 use, the .dis '
goqeeiisgy 504 A5 be chFadorRl 4 16h bt BE bETfehs PO e ljems
35@3350bom t he second position (as shown in Figures 3b
and 4b) to the third position (as shown in Figures 3c
and 4c) to drivably rotate the i ndex wheels 360a, 360b
and lid take-up wheels 317a, 317b to advance each
blister strip 300a, 300b, gBereby causi ng theé | eading
pocket thereof to be peel e6”open. To 10 access the
contents of the opened pockets, the patient then
breat hes in through the nouthpiece 332. This results
in negative pressure being transmtted through the
mani fold 450 to the opened | eadi ng pocket of each
strip 300a, 300b at the opening station 327. This in
turn, results in the nmedi cament powder contai ned
wi thin each of the opened pockets sinultaneously being
dramn ~out through the ~common nanlfold 15 450 to the

. o NN PN R o ey T T
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Referring again to Figure 5 the gear mechani sm 340
may be seen to conprise 20 ratchet gear 342 nounted on

Q{(%Yoﬁwﬁ%ﬁ‘dl e 331. The ratchet gear 342, |"§%Tk§%§096/00 831
0 ears, is a wheel form having opposed inner an

out er faces 341, 343 (relative to the exterior of the
di spenser) and an outer circunferential surface 345a
t herebet ween. The outer face 343 is recessed to define

Rt?\‘g{rfgg :jcg rFlg{Uré BUA RO il firdt'a n&a GBcatitP ﬁehﬁaﬁ%@%&%g ing At‘)SIister

. t'he outer CIrCU erentla sur'
stripd BOGm IPbnaret pesitianedr wittin aeepectivee fef pnd gight chambeys 303a,

3(%‘6&?%@%%%@332834@5’0@6!%@ st m %bﬁ‘e e%ﬁﬁ%‘swectwe multi-

gi ve respective outer and inher ratc

pqczlsait index \ger) 360a 3608 of he Hype wspdtinrthet PHKWY$® Hingaler of
Glab$ih K:%fias% sﬁbe!dnéﬁd 5P h wslA-zbwémsebmvaeg et al) -

nore det ai l reference to Figures 6a to 6¢C.

seegfrigyret 16; @mearvdseekﬂﬁ ahin the éWé’q%II'lP dnbalatian 9ewces "ot US-A-
2@%%%@4@9@1 efs%w}%) bﬁc?tsﬁbcebﬂvé bb&eﬁmcth&%g guasa fowards

are tee on each circunferential surface

a gengral opening sletian 337 Atdhe preniag station B2E.the & deit %ﬁa 312b and
ba%*é%ﬁ%%&“@ﬁb( 5&% oPHééH sﬁsejoha%d(?b hr@{;&gﬂﬁlﬁ %@Parfab@"ébout

he teeth 344b on the i nner circunferen

b@z\ss 30555080 7T e reswiipG Ay %y (2448, 314b colls up in respecive
base take-up chambers 315a, 315b. Rotatable base take-up spindle 313a, 313b

anchors the end of each respective base foil 314a, 314b in its chamber 315a, 315b.
Progressive rotation of each respective base take-up spindle 313a, 313b results in
the ‘waste’ base foil 314a, 314b being wound up therearound into a tight coil.
Typically, the rotation of each base spindle 313a, 313b is coupled to that of the
respective index wheel 360a, 360b.

The used lid foil 312a, 312b feeds over its respective beak 309a, 309b 'and coils .
about respective lid take-up wheel 317a, 317b, which also rotate to wind up lid foil
3123, 312b thereon. Each lid take-up wheel-317a, 317b comprises a central hub, to
which the lid foil 312a, 312b is attached and about which it is wound up, a central
spindie (not shown) about which the hub is rotatable and on which is mounted a
torsion spring (not visible). This is described in detail in WO-A-2006/018261 (Glaxo
Group Limited), in particular the embodiment therein described with reference to
Figures 1 to 4, which International application, along with the US national phase
patent application derived therefrom, is incorporated herein by reference. The
function of the torsion spring is fo ensure a roughly constant driving tension is
provided to each strip 300a, 300b by its lid take-up wheel 317a, 317b over the
course of each entire strip length. In particular, each torsion spring acts to
compensate for the variation in drive tension associated with the increase in the

21



(the "inner teeth 344b'). In other words, none of the
inner teeth 344b lie on the sane radius fromthe axis
2@)%@%@%&?” of the gear 342 as the outer tegrcidmaooss

W e seen from Figure 6a, the inner
circunferential surface 345b conprises 5 surface
segnents 349 connecting each adjacent pair o

' f inper.
effeetive vindjag diameter of eﬁ%@bfa&e oebdbra, 1 4b g8 é'S'%‘? n‘f fq"s?’ﬂ 2a,

10

15

20

25

30

31gﬁlera%ﬁsmﬁ€ec§o%ési Wr%é?@tff%reé’réﬁkd.vﬂhhﬁ,mrﬁﬁéhﬁ beximgedfdagh strip

rom opposed ends of the seq.rrent, 349, the first
30033008 mayo maintaingy exerithawentie stripdendl second section

349b from one i nner tooth 344b and the second section
349b extending inwardly to the first sectign 349 rgm
In wge, Hexdispeser é%tpr‘r"ﬁ*ﬁegs shown 4R HJ'%H%. aﬁ?eg? 28 u% Eﬂ 4 by
mdvément Bf ﬁwgoéovb{‘ 830 ¥rofi theassicbAd padifien (5 SHowal iarFiplres 3b and
econd section

t he sec; ) 349h whereby the secopd section, . .
b HoIhor O BoSIIe A3 SPOMN D GHFEH 57 855 4B VR TPief he index
whetEt 603, tseg@?ﬁa %L%wwhe?EEgma,eaﬁb_ tbtalldvhlhdselgb@:h blngter strip

appreci at e a e Se [ ake- I N es a ’
3084 5860 dheieby B 5 RBNSrAREISt BETEHldo) b Fpsled_ oen- To
ac%fé‘s%eché coRtéAts &%gézv oﬁér%gfz %mnexgt Ffegis%ﬁeﬁuhée Gteathdsoin h?&egh the

ake- u eal s, p n | L akKe- U ealr.
meydHecor A e roRscPneasie Pty PEnel edRpiden Bifuon the
maMifoldl 45tRtoSthe Upensd Reblingasekatidf exchistip 860s; 1300b gt tve Ggiéhing

i S provigded ear teeth,347. for

' th drjv. TV s
st iz £ Fircieily RS edcpFien adaor prdiedytin gagh o
th@bpéied posiets siaRarecdsh deimdrapinfoidGhugh thet cordmen manifold

ear 364. The . of the first in l. S
aofiodr 68 mPvPRos 22, ks b6ee i e pRASTE 28" g corpination
mediddinaitddddee ThRAawilobet descaibedb il mared edetath éater 9@hbreference fo

al CB in.turn meshes with the second |lid take-up gear
Figite32 9A& first idler gear 364 neshes with a first one
of the base take-up spindle gears 362b and a second

i dl, 365, ich int h ' .
s 08 55 5 e iR S ] SR8 i
mﬁhéﬁgmmggrgwﬁdbggﬂﬁﬁ%) epihulgeahn@hefatcl’:m geadB42rikathe other

| er a an .ndi_ng ,on o).
e i & WheBIoRh haMag onbseth s Al BT feckd 340100 (/e 6 the
extatior of F)dispenser)t ndsas oatbr pirsirnfeventiab sinfacet J5adtherebetween.
THROS L it 44T R iBaStaA th HEnflS S jnRY §B>gﬁﬁ%@n%'%ug@1:§ 345b in
op@b_ﬁé’c}] M}dnrto‘ﬁ@r d\;t&ﬂﬂﬁ:hﬁi’&éﬁffal (sGHaoen345=0 Ap will he see), the outer
ich, .alo e nat j,Qn .
and ok sy BiPratl) Suleten gt siq0 fe diiAic B8 Htopped proie t
givey resﬂ&:tﬁ@%lﬂ&lﬁﬂﬁﬁllﬁﬁﬁgtlﬁﬁéomﬁlm%, 344k farrretchetidnteraction
. t - . .
wil o Fattiet b i argoth i B e EETF e el i Reforence to
Figdves|6asioete. Thegehetdeatires Béda F4dbAse squiangularlyi spaced-apart
ra%htgﬁ;qgﬁétln it A baGiment thet8 I '5588tn%orf 88H SlcuftitBrend@Burface
345a, 345b. The teeth 344a on the outer circumferential surface 345a (the ‘outer
teeth 344a’) are offset from the teeth 344b on the inner circumferential surface 345b
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5 outer circunference of which depend a plurality of

equi -angul arly spaced-apart,

Wd fo lgf{;@ntl ally-oriented, resilient |egs 3éfkp0bbi6u2sst

ratchet hub 346a-further conprises a boss 346c which,

as shomn in Figure 4a, fits in the nounting aperture

of the nnutﬂﬁiece cover arm 334 for establijshing a

() oot B9B0 o K RBE1 WHTOBCIEH tih PR PEH A ADeIeci\ B same
radifOréth thd s bfotdiRh obtHe gHaf BED¥s i Gutyr tebthesaat of 10

t he nout hpi ece cover 330 between its first to third

positions causes rotary novenent of the ratchet 346 in

- Astit beaéadhetroerigurd4@a, tA6 imdr| cirbemféesmtial blﬂatteﬂ&%b" Gomprises

USROS 40, GTEREITD i ARG PPGhistt, 344b. Each
suffadeCstgindnt Mgggg%stb of ﬁtrs];h end B?cfdﬂﬂ sebb@wh S34Eze %Qﬁ which extend
. ra | S osen n
i e, o Csar g of 8 PEMERE A5 e fri5setigh 3408 extending
inwandlg tacheé Q;&cﬂlﬁd tsgetld’r?m&ogleﬁlﬁe mr\mbbtht 34abched il 6econd

n 0 e ur e
so{figh 3A5b gitenfing NETRE Rk drst fechih B464 FSm1Be s Hafatenfinner
tomeh&lmi Se3ddief oft hﬁv@tﬁ@ﬁﬂtiﬁeﬂ*stm :m%pxergrgatemm the

ar e uent correspondai
oRGEEfion Bty iBrol) & UE0M, Bectih Hdn QEnS BN fbubR with

redﬁbguoeheﬁﬁrs(se@onmga hpi ece cover 330 cl osed), the
ratchet 346 is angularly disposed in the ratchet gear
342 so that the inner teeth 344b of ratchet gear 342

Refgrang to Eigute 15¢ it willl bey appraciatddf thatthichbade tekeampdspindies 3d3a,

313604}, e Pt oBpviiaar 156 1R RSl ety St DB are
respettueb,:j oﬁ#ﬁact&dstcr bagd ¢akerupu ggar'srﬁﬁiaetaﬁabcﬂmt lid) dale-1B3! Years
301, o1k “egfinet ¥hedh P8 setb dtp L pbUeR Wl s, Tho inner
faceu341a]?étr&4Eich;i }magage it rpewldacmvrthedérwe Geltlteetht 34¥ Fdr drive
ntoraGbar. (ke SRR (S Hs4<BF of 2Rt e LRUBARES WERHE Batd. B o
a fysttldlbegearlﬁﬁée TThe gedr bithe drst En:textmmebﬂa@aalﬂesgmwith a first one
of {EBIRF RS eoef Baff B0S T Pr TeR B R BecBPl et Bote,
whiéhgmtwn(ines(hes avithrthe tsbeoreidied take-up gear 361b The ﬁrst idler gear 364
meshes with a first one of the base take-up spindle gears 362b and a second idler
gear 365, which in turn meshes with the second base take-up spindle gear 362a.

This gear train arrangement provides for indexing of the medicament carriers 300a,
300b and winding on of the base and lid sheets 310a,b, 312a,b on movement of the
mouthpiece cover 330 from its second position fo its third position.

A more detailed description of a suitable counter mechanism for use in the dispenser

is provided in WO-A-2005/079727 (Glaxo Group Limited) which, along with the US
national phase patent application derived therefrom, is incorporated herein by
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cover 330 fully opened), both the ratchet 346 and
* ratchet gear 342 rotate together WO
07/ 1PCT/ GB2006/ 002831 (by 72 as sho S fRLIsh
%rpﬂ’tg?.’?oé%éggenent of the ratchet |egs 346b gﬁgTIFEe s
i nner teeth 344h such as to advance the overall gear
mechani sm 340 and di spensi ng nmechani snms 350a, 350b
refarante. ahe doasadiake-sndspindiandtdte £8R BreAISBE nion rive this cpounter
rdtR With the ﬁ@éwﬁéal&%th@ﬁ%r%ebhﬁbw
meﬁ@%@s'{‘ g%ﬁg%& arrem po er 5 contained in each'opened
pocket available at the manifold 450 at the opening

i el I hiie eélﬂ%ﬁ'tth
e LI Rl . st g o b o o v

outr cirpemisirensenelewhichr deRandca ey sofapayiangkigdy spa cé&d-apart
c1r€%f@té%ﬁ5l9/ -SHeRteR, 3:%&.11&1% I6qRY 2uBBY R Gﬁaﬁetﬂhﬂbaﬁll@dn further

e’retarning plate 381 is provid

comptisast & bermBORUIAM AL FOWLE Higws 43,8 i bR croiap Spgrure
33§ th@einél.gﬁ P08 AR a1 838 r @btablighig @l direbBUrive connection

e oo i Gl e
theCth&EthH%bQ Bovift 860 WRivdenatiametas thlﬂt pdifioR® talisashrotan hevement

ot Vo A g o Bl Sk e

her%ma-f@l' SlnI ﬁﬁ§ 2 %0@36 effotintdnt ! BeratohbE gl 464 Haparah from the

and he retainin platentch 5 agt
ratehatcb $45aieinoAer NOTIR JhR JLELET b EFeldges 4phds chosen to
matéfpmtehﬂh%?oﬁh@&qeethwseﬂhmm @uareh2Fi gures 3a,
a, 6a and 7. The retaining plate 381 yet further

conprlses a fixed, resilient paw |eg 387 for

IntbrAicB6R 6t trenat@hbhgémw rateRétiB4g4ay 06 Heftter uatersiebd with
gear 346 to forman 'a efo

t 0 fe
rofBeancn R FigueRs 6348 SeuWelah Shaw ﬁtﬂ”y[sﬁwﬁefeuae%w! o gt pidehanism
340 ¢ BR0sechRd Fritidi@nient Alshemsep iwhieh prépeired for uSd Gn aeqlientialsteps

t he rat chet ar 342 ce the ratchet | egs 346b engage
mFﬁ@Q“ﬁH@r"f"@%ﬁﬁ 599&[93%1@ l eg 387 is not an

|rrped| ment to the rotary m)verrent of the ratchet gear
42 as the paw le 87 rides over
in Bieqaotrasion o HoHTe G lén mouTbRecR faveriasd e e fchet 346 s
anbﬁ]ﬁﬂ?@s géétﬂlrﬁﬁté rafdhgﬁtgeér S@SMM thmmueétmme of ratchet
cover is. re ned to jts se
gepp2dd precicHBferantEksP Sacsd) o e s %gté’%%éf‘ ﬁhetét%‘%b In
thd 8b&SH pabitivh cﬁ%gur& etel |® agAithiéce edver 330 qiaﬂiailympleyed) the

SR o o Ty S5 e, 2 B il 4o

ovénamema;ac%ﬂﬁslﬁfaoe IsegmeAtsB49t dsfehermmteh pimmfemmarstﬂaee 345b to
not transmtte

engag thy. inner Seeth r?éahoﬂt‘ﬁﬁe@e@ 5 e panosase, 64T fié second

poSiBen cHeaaithet g&e@zt isgeddit foheloveerit BéiZhassnatryet deen nasved,
anldnhe?\gee thaqc tﬁé Xveral'i ggérl nqgcﬁapnllé/m 340 and dispensing mechanisms 350a,
350b have not been advanced. In the third position of Figure 6¢ (i.e. mouthpiece

cover 330 fully opened), both the ratchet 346 and ratchet gear 342 rotate together
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When t he nout hpi ece cover 330 is returned to its

first, covering position (Figure 3a) to rotate the

ratchet 346 in the ratchet gear 342 back to

bvé)s%o?m&ﬁs"'t Figure 6a), the resilient |egs 348g{’éP£0§&602831

back over the inner circunferential surface 345b to be

5 spaced behind different inner teeth 344b ready for
(byrvei tasopheming dhrerch interangagemeanteof the stchid degs 346bmangl the inner

teeﬁ-?Sh%\? rs?cl}l ﬁagé@oé\\ﬂlggpe e dvea g‘éa?%aﬁi@ﬁ 840 ta'ﬂ cﬁﬁ?énsmg

t eet 360a show n rofile t er eof

me‘lih@'\lﬂ'é&r?)f)ﬂéeﬁﬁﬂb)ﬁtl@ ps 40 index %a@varﬁetea@h Jeedicargent carrier
SOO(E P '68@1"1 & RIcRYt &%GW'aan th kﬂf‘leﬁ'eﬂ* gfaké %he ﬁ\eﬁﬁ:é?nent powder

escri ption of mani f he second

con’f@ae@ Hh%ﬁﬂh Qnespd Raeket ﬁb‘%!}aplﬁ at s manifeld A6 @F @ﬁd@eﬂtﬂg station
32'Ff09 %fnﬁﬁtaﬂe&@s ihRalafloh 5y mufp%ugntﬁtﬁ:%u@h H¥opERed %uthpaece 332.
nmedi canent di spenser "absent its nbuthpiece 332 and
that the housing 320 conprises mating first 420a and
RefeRH '@ Figde 7 'aed bnsﬁéﬁé@l‘ fupheF SompiisusBThiofidl réiéﬂirigsplate 381

recel ved by first shel cover part 420a such that

for |coperings thai 9@" ampchanim &@3, Toe EPtﬁ'ﬂmeRi?tG W& ‘ﬁTPé‘}V'd@'zW!t% an

amﬁ%@h\éﬁ@BW\ﬁﬂMﬂﬂle%rbv'emﬁrra%bi gcbf 349fanll 'ﬂ‘?e fdtéret 386.€0he end
cover part 420a which defines an air inlet grllle 470.

of ﬂﬁﬁéh@ﬁrﬁ%ﬁ Fontigyred ag asfesiient finger &4 iyhichds pevided a notch
38% herhb rEeNEY 3483 Eluded protRidnBY6doWINER Bhgdlied dn tiRPhoték Wwhen

of the manifold 450 sits within a manifold-recejvin
thedatpnet(apA henee b mouthpieceayer BAOKS HLiFrsts est positien gfigure
6a, 4y §Hov@1f uhI#@Jré?O TH'B et s‘dgragémémiflthé:mf@fet Bﬂj‘tﬁjsi@)ﬁfmﬁusand

cover.ed EZ? i ece cover f| rst :5
thedptsiniog p otGh '58& a8 aggtenti tf'%?ft‘f oY &ffemgﬁf 30 in
thel' RRUtIPIEcB RIGReE’ dTQ¥&tIposiibn bFFiylrest3a, 448Gy ¥hdT.

part - opened position (Figure 3b) and fuIIy reveal ed

when t he nout hpi ece cover 330 is in its third or open
Thé Qéﬂatriuﬁjl pldite B8N eyet Murthdricothifiseb e fiRed, toBilieht gawll leg :Aa*‘nfor

alr to ss f out si de. the di nser into.th
ineactRiwL I B BP% THE GHhREnet st B0 ST AR nt-etumy
feaﬁ.he ffﬁﬁthe4é3chdﬂ geaf B%ISEWhQn rui&mioa.thpmebcbvteh 83pds Io@ﬁhed to
00 D g vatcpet 346-and 1o e tatchal gaar 342'bnck t95 ratchet legs

_ 346b engage the inner teeth 344b, the pawl leg 387 is not an impediment to the

rotary movement of the ratchet gear 342 as the pawl leg 387 rides over the outer
teeth 344a due to their orientation and the resilience of the pawl leg 387. However,
when the mouthpiece cover 330 is returned to its closed position, in turn rotating the
ratchet 346 to its rest position, the ratchet gear 342 is held against return rotation by
engagement of the pawl leg 387 with one of the outer teeth 344a. Accordingly, the
reverse rotation of the ratchet 346 on closure of the mouthpiece cover 330 is not
transmitted to the gear mechanism 340. Thus, on each occasion the mouthpiece
cover 330 is fully opened and closed, the ratchet gear 342 is incremented in one
rotary direction only.
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WD 2007/ 012871PCT/ GB2006/ 002831 sol e point of entry of
i nhal ation air fromoutside the second nedi canent

%&fﬁﬁ?tﬁ%ﬂi nto its manifold 450. As may al S?SF)S;BZ@%&]ZSM

by rererence to Figures 10 and 11, the man

has a 5 particular inner structure in which the

chi mmey 452 | ocat es above a chanber 460 and partly
shares a common wall 459 therewi th, which common wal l

Wheh3hé tﬁfo{mmdiébé é?:{ilflbt 9:?0 thr r@tuar:iqé:d/ﬁ itsQ‘Lr*'sd. bd@édrfngtpbtéitio? (Fiﬁure 3a)
orientation) wall o e. chi n art,.o e
to QigES e Tatcheb oAb i 5y BIRE Rl SR i ko B ot PBHYORFdite 6a),
thﬁ%@i@ﬁged@meﬂemi&sam\mﬁ% fhtﬁar Eigiuﬁefgﬁgrmirfabe I3¢6b to be
and a pair of chi exi t,s a b, use .
spacpd e aforns Paet Bell Herfaety 167 7ot GPEaIBo ol dnd Edbtopipos
covee3B8p.ved through the air inlet grille 470 on patient
i nhal ation) fromthe chimey inlet 453 to the pair of

chi mey exits 454a, 454b. The chanber 460 has a pair
n FijurelGanthere is shewa ad@aiargetbdbw (0f phy obthe gdas ideltiedf indelk wheel

hanpber it 464. The pajr of L mey  exi 454a 54
36 anine e Rspie s 1 pi eber SR o AT S o3 n the'Gear
mediednisre drdprovided iwithdhis rofisil ar holes, in this

particul ar enbodi nent of dianmeter about 3mm and each

hole is provided with a respective cruciform 451, 461.

A rhere [detdilieddeycriptioh ofhéanantfoltdot 50sof (ke sexbndinbédicamsentd dispbaser
c er .inlets 462a. 46 by, posi tioni ng them adj acent
no‘?’goqféﬁ'@ %JF%@?Q@H%‘%%ZQE ﬁ%e 332 is provided to the
chanber exit 464 and snap-nounts thereto via 20
. snap-munting f re. . i rej
FlRc SPRYS 1h Bl deficodenBdfEh abim SRR pa2 ane
that thierrbusing i 320aomprises mating firstl4 202 grechsecond 20b shelbcovea parts.
act Q. cau ' [ ,
g o8 3o e TR0 I SbREbSlsr Dbt 4Rod B3 AR Sy WBnfiig an
inlgd 6B dd someanifold shifineypki2 is decyived veithis e rinpayokallt 4 {naft the first
h h rj - J .acent.
sneid8 pft 4288 Jefi iR g et o 6376 3 Fdbigdy 450 1s also
recélyéd) byrible sboorigeshelldoverspatba2lb sw@dithat/ @roteudjngt foeh455 of the
i I hpl . ' amflows from
malgiog 450 o) wiblE TRE AR BB S LB RS "as0 501 el y
through the air inlet grille 470
As shown in Figures 3a-c, the air inlet grille 470 in the first shell cover part 420a is
covered by the mouthpiece cover 330 when its first or closed position (Figure 3a),'
part-uncovered when the mouthpiece cover 330 is in its second or part-opened
position {Figure 3b) and fully revealed when the mouthpiece cover 330 is in its third
or open position (Figure 3c). '

In use, the air inlet grille 470 allows-air to pass from outside the dispenser into the

manifold 450 via the chimney inlet 453 to the chimney 452 in response to inhalation
by the patient at the mouthpiece 332. Notably, the air inlet grille 470 provides the
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into the chimey 452. First portions of this airstream
flow into the opened blister 30 pocket of each strip

via the respective chimey exits
3Ry -

ereby entrai ning the nedi canent po
contained in the pockets in the airstream and WO
2007/ 012871PCT/ GB2006/ 002831 thence out of the pockets
solenpaint ¢feerdiyofiinhalatim air froohoutbide the) secandiamedicamentdispenser

; rgam wi th entrai ned nedi canent powder then
mtﬁ?{%rﬁé fé{d%‘?) t he nout hpi ece 332 into the patient's

respiratory tract. 5 As shown in Figure 12, for

Ase?ﬁ%?THI& b |33§@8’5’ \Aﬁ%rﬁﬁ&%dFighr%Sdld“Qﬁ&HSQ\e' ﬁzﬁig&?ff '4@841as a

eparates the chi e
partioglas Henes catrugigice inTwbiod- téwaaqmunw 452 lavetas atwel @@bwber 460

SR A Bk a Sl ef DS iy a7 P i e
bogioms(rejative tadllusraieidrasientation kwalhef the chingey#52: and part of the top
w??lh({%&t{v%é@]{l&&@%ed BlL&REa0 &%bﬁani‘b(e pAp@.he chimey 452

anber 460 ‘to sruptively inpact the
first portions of the airstreamthat transport the

TI%rErﬁrﬁ z;g% & eRRey mﬂmﬁrs érﬂté) 4P 6F HARBPExidkHB48N454b. In

th ere up any p er a orrerate conponent s

usphmeetzmmney 452 dupdis ar@vam @;@0@%@%@@1&1%@91@ dhyough e air
.nnbg%,ﬁne\mloatgaﬁe?ﬂﬁnéra%) %h%@ %F\in‘m%Xtir%t 453eto]tﬁe pae bf &Hifney
exitp ghdai 404bd The &hamher 66@ has |a B%gfecmevémlﬁ%%ﬁ?@h #82b (only
on%e\ﬁé?!'ﬂg) Eﬁ?d‘hfcﬁ%ﬁlbéﬁgmpw %%Hﬂ'softoﬂlrﬁrt@} exits 4549 454b and pair

mani such that one may.be

of DGR iNED 465, 190D A1 Both delBed B Balriet JGHigY noles, in this
paiRR SmbdefRentVss cﬁbﬁlﬁﬁ?teﬁmﬁ{ Qanf Oérm 390!*3 h@l@dis I'r%wﬁﬁed with a

580a, 580b provided to the wal ar at

roBRREIS SRS (40ImEoRE CHIRHRIGP e, G545 is BAoc i one of
th&RhSmB&! Midts 4624 mosw pHQf'kbrf‘ ﬂ1e’§r59d}&6§nt&6 dr@“ﬁﬁo’ther The

structure in which chi'mey | oc es above chaaﬁ
m?'#BP'eﬂ‘ﬁ 38 I‘E‘e?m&h’&dﬁarthﬁ fhéﬁlﬁﬁ"e@“h end ngp oto via
snéPirdunting feature 465.

As detailed hereinébove, when the mouthpiece cover 330 is fully opened to i{s third
position, the gear and dispensing mechanisms are actuated to cause each blister
strip' 300a, 300b to be advanced and a single pocket of each strip to be peeled open.
The peeled open blister pocket (not shown) of each strip 300a, 300b lies adjacent a
respective one of the pairs of chimney exits 454a, 454b and chamber inlets 462a,
462b. When a patient inhales at the mouthpiece 332, an airstream flows from
outside of the dispenser into the manifold 450 solely through the air inlet grille 470
into the chimney 452. First portions of this airstream flow into the opened blister
pocket of each strip 300a, 300b via the respective chimney exits 454a, 454b, thereby
entraining the medicament powder contained in the pockets in the airstream, and

27



5

10

15

20

25

30

25 wal |l 559 fornms the bottom (as shown) wall of the
chimey 552 and part of the top wall of the chanber

Wﬁou%@d‘x?l e). The chimey 552 has a chi mey ’r:%laglfow&ﬁ%l

dual” chi mey exits 554a, 554b. In use, mmey
552 directs inward airflow (as exclusively recelved
thrgﬂgh the air 30 inlet grille 470) fromthe chi me

thengeaut o6 the ppakats inti the ehaaher 46062 £ amgabmletmé&a/\e&g The
air n% %%%r&.%ﬁﬁ@d@ﬁ@&@%@ﬁ%%éde? R fidws 85t SURé nidiarEiEte 332

(not visible) and 'a chanber exit 564 The
'"t@mm%imsﬁf@%ﬁaf&Mb and chanber inlets are as in
the first manifold 450. As with the first manifold
450, the_chimey exits 654a, 554b and chanber inlets
Asghown in figwre (2. fopexaraple A ﬁ@alet%smqﬁ blaed Bolaéﬁpn%tsrowded to -

thé/\ﬂrbﬁ HSQW%pQHté& @1@ d%i?ﬁr'fe?}ﬁd 176 98¢ EhdRtRer B0 The D—shaped

blister strip lies that, on patient inhalation

blagdy Belbc480 focaies e@aemr&.tveipqih he EIReeY: &1 ébﬁa-cﬁ‘%@yd the

chéﬁaewirﬂetg hes2al aewl At ué& i thb &1éed hofet de la&ﬁt sd@;ﬁféé @ Hirect a
the airstream bei nah%l rected throug

Sesw&e?@omoa the,airglzeame ﬁ!iﬂﬁﬂwogiﬁm)grogsg@ chigiagy 454 into the
chsﬁ.aab@so it H%hﬁ)t'ﬁléllg%béét' tAe tipgt ﬂB?ﬁBrféaéfﬁtﬂé alrSNEEh thétrtﬁaﬁspon

the open 10 pockets 1nto the chanber. El ongat
the SF“EW'BP%QEPCH%"&‘“ pawder ngﬁlea?*@"ﬂq%\ﬂﬁeam fg Eef?as tmh up any
pold8r agilbmBrate Bsthpdrismtd thergohi ey 552 from the chanber
(not visible). e elongate slot form bl eed hol es

580a, 580b are located distally fromboth the chi mey
Fi ét13 s’ﬁaéaa a Svdhd Hanﬁald sdmatﬁbteié al irigtion of (and Sfterriafiés to) the

ol es, 5803, ct s as to direct a bl eed
maﬂgfpﬁ‘{ﬁ@\glfh Pﬁ@'ﬁlW%‘W@%‘ﬁh‘P‘P&%t he chi mey 552 into the
chanber to .disruptively |n'pact t he nedi canent powder
etralnedlntot chanber the first airstream .
1t 5009 BRETeaiP et B, OB ELRNERP B Bl B, BRoRdPaRold 550
ooﬁ'@éﬁtﬁﬂenbstﬁah%ﬂ’ ané . ‘D—'HbieThgalﬁmnld Eﬁbﬁsﬁﬁothaﬁmlenmayhﬁ readily
art ri se rralterpnative
subaHiuted] 94 1B OHhgro T S Shyare) e, diowev i hor g SlonERE siot form
bléeemﬂéwsm Swdlp?@imﬁi totmeaaalmss iWhidhedapardies the chlmney 552
%PI‘I al % ﬁmexanpl e, raise the surface tension
frogt theyplh BURRVISRI®) f ol d surface. Fl uoropol ynmer
materi als may be enpl oyed. H gh densi ty pol yet hyl ene
In &9 Séag t%%reconr%drlngrlxr?o?d %88 Las arrir?r}n%rr gguéur%r"(le w%c?uochimney 562
locates above chamber (not visible) and partly shares a wall 559 therewith, which
wall 559 forms the bottomn (as shown) wall of the chimney 552 and part of the top
wall of the chamber (not visible).

The chimney 552 has a chimney inlet 553 and dual chimney exits -554a, 554b. In
use, the chimney 552 directs inward airflow (as exclusively received through the air

“inlet grille 470) from the chimney inlet 553 to the chimney exits 554a, 554b. The
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25 1t will therefore be seen that the second
nmedi canent di spenser provides for novenent of the

&Fdé%)?ﬁélgsclfhcover 330 to actuate the di spensg[jﬂ%ggm]mm831

i s enbodi ment, actuation of the dos
counter. The second nedi cament di spenser al so provides
for novenent of the cover 330 to a part-open position
chianfiteer hias dtialpohairtbies Miet8 gnotivisitde)t ancical shamberaxit@tdoh@thimney

ot 5 o P LR R #0000 v
nnuthplece 332 and reduces the
{ 371pP 0] 2831

AE L 106 B3 iarmeld 50 ek "aﬁ*esvp%ﬁégg“' oy gtCEnd SN i are
adjatent td eguhagthegtodforn pgirs ggainsttwhidteamopem plistercpanketirom each
pesie Wi [, S508 BB 3R 3o o it
inth theemanifold chipmneyi 952 viscthesail inteterile eﬂéﬂrwmh §irsg@@ations of the
a%?%gglebeﬁé\% d:llreg@hi gﬁ\teecg%éép @éme% e e p: Qil'e%)?ﬂﬁ%%g exits |
5&a, t9hdb dind ehagibeg IMQEMmrEm thet madicamgnbpowdsr from the open
pJ@Q s‘iﬁtﬁﬁg crfagﬁﬁér Al ternatively, each nedi canent

carrier cont a| n the sanme nedi canent powder (i.e.
sane act | ve or conbination of actives). 10 The skilled

E@ﬁéﬁg n%ém *ot‘rn atggéx? %?éseﬁébat Séﬁﬁsém érowan %8'%8”@5\ %5§f which

I spenser ent1on can
sépamtewr&scmfmev@ﬁérfrcan dhe ehgnbers(nnbuistblai Pheslangste slot form

SRETIOE , S41 §0  FoPT Gfy $e, 5
ambdwmanurﬂetst Ineuset ttmqbleesb holes §80m FsBQbuaq:gstqmsz:w dinppt a Hleed
pdHoBfie birgid fgggﬂ t?lé%hﬁltnf‘egjl 852'ThtS thé cﬂﬁ'ﬁﬁel(tﬁ o?’srupti\]/elgf impact

|nject|on nmoul d asti cs nmateril
theapedicamé¢ntgiowdee epirained datodbeshambes bydhe kfiESt @irstgeasm tortions

A PREBY SR S0 RO hbgBiaRle bBABofds Hfodio! | 0w o

The manifold 450, 550 may be wholly or partly comprised of or alternatively coated
partially or wholly with materials that reduce the tendency of medicament to adhere
thereto. Such materials may, for example, raise the surface tension of the relevant
manifold surface. Fluoropolymer materials may be employed. High density
polyethylene (HDPE) and/or modified acetal materials are also suitable.

It will therefore be seen that the second medicament dispenser provides for
movement of the mouthpiece cover 330 to actuate the dispenser and also, in this '
embodiment, actuation of the dose counter. The second medicament dispenser also
provides for movement of the cover 330 fo a pari-open position (the first position)
without causing actuation of the dispenser nor, in this embodiment, actuation of the
dose counter. This allows the patient to clean the mouthpiece 332 and reduces the
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Housi ng shells 420a, 420b 20 Mbut hpi ece cover 330
Count wheels (not shown) Manifold 450; 550 Counter

' 244 Mout hpi ece 332 25 T/GB2006/002831
yg@%l ¥tile-but adi ene- styrene (ABS) ABS AB% ﬁB

density pol yet hyl ene (HDPE) pol ycarbonate (PC)
pol ypropyl ene (PP) The nedi canent dispenser of the
potb"nﬁéle‘bt' |riaﬂVQtHrit ohatcidetitaltuablof theodispérseeter @gample by a patient

I f h f

PV aN DY YA AOUPBRER VRS20 hm and chron 6

obstr u.ctlfvet pul rmngry \o/l\bsgggs (%};?) PC'kI)'r onggi Esllg gnd

. t ectlops.
WG s p¢Sand elicarast JePonag dhTIRTRS L WohaPRLEeTgpd i
releticnTiy @, duemsgesomprismg dwo medieament d!rﬂarldrmar B0 dt, will be

ent an

SpBreBRLEL R et g deogftar TRl Uy RAR e modipagent carier
withr on® gif vihat disfensing mechdnisres diotiractiag ton, akp_trmdldmemrcamer ,
AR e m%e}% @gﬁﬁﬁﬁgttc"é‘gré%?c%uﬁ"%cﬂ-@%ih e 8hb MGt Howder

(|.e. same active or combination of actives).

The skilled person will appreciate that most of the components of the medicament
dispenser of the invention can be made from plastics materials, e.g. as moulded
plastics components, typically by injection moulding. In the second medicament
dispenser of Figures 3 to 13, all components other than the torsion spring (which may
be made from stainless steel) may be made (e.g. injection moulded) from a plastics
material. In this case, all of the plastics components may be of acetal
(polyoxymethylene (POM)) other than for the following plastics components:

Housing shelis 420a, 420b acrylonitrile-butadiene-styrene (ABS)

Mouthpiece cover 330 - ABS

Count wheels (not shown) - ABS

Manifold 450,550 - high density polyethylene (HDPE)
Counter window-324 - polycarbonate (PC)

Mouthpiece 332 - polypropylene (PP)

The medicament dispenser of the present invention is suitable for dispensing
medicament product, particularly for the treatment of respirafory disorders such as
asthma and chronic obstructive pulmonary disease (COPD), bronchitis and chest
infections.
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an 1 C50 ratio of about 0.1 or greater as regards the
| C50 for the PDE4 catal ytic form whi ch bi nds

Sutablemmaphudidstexam 4HPRER) inhibjtots inFlude coPPHRAY @ba?eo\‘“o‘”“
tO]I etfrlhtgn% rﬁljg}il ﬁwbblg\gﬁiclg qhd Ei‘s Y&Jﬁ a’bt'a@"éi ebEi mhHibitor Aand

t of
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of 1 t“ cb
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rolipramwt hi gh af.f.i ni I I
formups Ay Plremoud advel Y Yk ?’PW ﬁé& 1 o hicn
| ¥rahé ipQigoses OF Mis Wisclosure, the cAMP
bnﬂﬂ@g(aﬂ\nﬁ’cﬁﬁﬂ as ?hngys?ggt r atpe Meg&_ 0 bl e 18184 the "low
cataigticssitebich bindsRiandsS taipam with a low @3!5 %1'108‘ fiipied the
atflify™ bitldidg "G @PDE 4) and the other form of this catalytic site which binds
rolipram with a high affinity is denominated the "high affinity" binding site (HPDE 4).
This term "HPDE4" should not be confused with the term "hPDEA4" which is used to
denote human PDE4. ‘

A method for determining ICsgs ratios is set out in US patent 5,998.428 which is

incorporated herein in full by reference as though set out herein. See also PCT
application WO 00/51599 for an another description of said assay.

" Suitable PDE4 inhibltors include those compounds which have a salutary therapeutic
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ratio, 1.e., compounds which preferentially inhibit cCAMP catalytic activity where the
enzyme ‘is in the form that binds rolipram with a low affinity, thereby reducing the
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15 and particularly those conmpounds having a ratio of
greater than 1.0. . Preferred conpounds are cis
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Eur Resp J [Annu Cong Eur Resp Soc (Sept 19-23,

i b RaraRokeL R 6 55 o e o
oSG R s 40 g 1, e
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R e
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AR RS 108, M8 o Bfarfpeg br CboLicB Ui
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T-440 (Tanabe Seiyaku; Fuji, K et al. J Pharnmacol
or greater.

Other suitable medicament compounds include: cis-4-cyano-4-{3-(cyclopentyloxy)-4-
methoxyphenyl]cyclohexane-1-carboxylic acid (also known as cilomalast) disclosed
in U.S. patent 5,552,438 and its salts, esters, pro-drugs or physical forms; AWD-12-
281 from elbion (Hofgen, N. et al. 15th EFMC Int Symp Med Chem (Sept 6-10,
Edinburgh) 1998, Abst P.98; CAS reference No. 247584020-9); a 9-benzyladenine
derivative nominated NCS-613 (INSERM); D-4418 from Chiroscience and Schering-
Plough; a benzodiazepine PDE4 inhibitor identified as Cl-1018 (PD-168787) and
attributed to Pfizer; a benzodioxole derivative disclosed by Kyowa Hakko in
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ml(semaiemmog.qn Particalar Dose KEMpounds: thich arerantagonistriot he M
o, PS8, ER BRSO B4008 1Bl of e petacomna
plaftd ses r distratedi by the Hikesewfpalivpinet sforelsmine. i hemadepine,
i ogBrphnkth Sy g AN LSR8 8 S0 BB trtry

amisas. All are reversible, conpetitive inhibitors of the
interaction of histam ne with Hl-receptors. Exanples
i ncl ude et hanol am nes, ethyl enedi am nes, 5 and .
Pastidaidriyrsuitelsle antichalinrgiasninclude dpratropium (gan @sdbe dypmide), sold

o Ao, BEb0G] 035 85 5kl otropi 0.
brarhide) (CASd3D4@E48-Shc Alep gEinserest are: aethgnihelines(CAFH2146-3),
ool AR TeAShoEatoR, kil Mol Sl X Velin 5

(CHBe BR-50teclainiyn bramide (Quarzan FAS-BAES-5219) ePyTralater@obinul),

sl il RHS71199.) Bzl omBE QRS At 2.516,40),
tridibexstyd chioride (Fathiane, CASe4R1O:354), fandahexosyciium methylsulfate
(T4 PRRRY| Y81 8 NSed"Hilic° ShLGPdriiSlateP RFkirdEHIGRIY YEASHB70-29-1),
tropicamide (CAS-1508-75-4), trihexyphenidyl hydrochloride (CAS-144-11-6),
pirenzepine {CAS-20868-97-1), telenzepirfe (CAS-80880-90-9), AF-DX 116, or
methoctramine, and the compounds disclosed in W001/04118. '
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Et hyl enecfiam nes: pyrilam ne am eate, tripel ennam ne
HCl,. and tripelennam ne citrate. 15 Al kyl am nes:

fjramine and its salts such as the
§‘2+ {"?ﬁﬁﬁ‘ﬁi gejrl%ﬁlﬁ_%?mozsal

acrivastine. Piperazines: hydroxyzine ,
hydr nzi ne panopate, cyclizine HCl, cyclizine |actate,
meclizine HCl, and cetirizine HCI. Piperidines:

Sugtabl@rﬁ'nﬂhieta#mé@g?@a‘&fe:rm thi@k Hitreceptacintaganisis)tisclude any one
escar poet hox anal.ogue, and.terf. [
oS LR Myt RO BT URF ABowS Wi hBR B BerRad, and arp sate
foa¢Rrphabie sAl tare Azebmibld, neonmaditiex Hihkibitats dfsthgeinteraction of
. t her . Hi t t [ ' . i .
B SRS, (B ARR Rl b BT BS, BpGlnbemines
argiualkyibintheant in- biiditioni otber finst igaderatien aapkisialmimes wolkde those
l, tadine. |n. t ' i
wiygh B ol HiaresiorsTioas Pard of HRSBEE Sy Bodiiiasnes,  gecond
gePiaraaion eaagontets t which aaresndoysddating, havehadsimilad stragture-activity
d h ' ' 0 -
BEBFA1h Rl 5603590 i385 Bl EATE dhe SHGREARRS or mimi o
tertlarli aminengroap npitm pipesziné o piperisineat Examplagy @otaganists are as
foiqlff{«qt'abl y selected fromthe group consisting of

"-inflammatory agents (for exanple a corticosteroid
EthanalamNeél D)arbinoxarsine maleatgi clempsting fumarates diphsrylhydigmine
m-2.1M-6, . MB recept or ant agoni st),

hy%@ﬁ"@é’-é@r%&ﬁ%@é%f’%; agoni sts, antiinfective agents
Ethglenediaminast i pyriainines acileate) tipelennaming, HEhgand tripelennamine
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I saged. Suitably, the co-formulation conpatible
Alkglapiwesnt shiroplperiemine (@dais csaltscsugh ;s M ringleatgngalhy and

r{J costeroid; and the co-formul ation inconpatible
a@Rhken:

Piperazines: hydroxyzine HCI, hydroxyzine pamoate, cyclizine HCI,_ cyclizine
lactate, meclizine HCI, and cetirizine HCI. _
Piperidines:  Astemizole, levocabastine HCI, loratadine or its descarboethoxy
analogue, and terfenadine and fexofenadine hydrochloride or another
pharmaceutically acceptable salt.

Azelastine hydrochloride is yet another H, receptor antagonist which may be used in
combination with a PDE4 inhibitor. '

Particularly suitable anti-histamines include methapyrilene and loratadine.
In respect of combination products, co-formulation compatibility is generally

determined on an experimental basis by known methods and may depend on
chosen type of medicament dispenser action.
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Gateraliyt pewdered medicanent pamclemau@bteefqr selivsy tethe beanehial or

al@érclﬁgﬁd of ﬂ&twﬁg ﬁ&fel“a?a RN bfmeté lof F1854Mtheh 10

or ot onents onsi dere
micrometers, preferably from 1-6 mlcrometers Other snzed particles may be used if

delivery to other portions of the respiratory tract is desired, such as the nasal cavity,
mouth or throat. The medicament may be delivered as pure drug, but more
appropriately, it is preferred that medicaments are delivered together with excipients
(carriers) which are suitable for inhalation. Suitable excipients include organic
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10 desirable by those of ordinary skill. The excipient
may be included with the nedi canent via well-known

W(&gebgg@?sﬁuch as by adm xi ng, co-precipitat i&?]@?@ﬁbﬁ%l

ends of excipients and thugs are typica
fornulated to allow the precise netering and
di spersion of the blend into 15 doses. A standard

ex&lbi@ﬁig, su_fcﬂ] agg{ﬁﬂﬂaechéﬁﬁﬁé qi.élSst&ﬁﬁQ(blegﬂllﬁé@ GihdMbel lﬂ@y,o?etose,
m xed Wi .m crogra rug,,.yielding an, excipien
RS TR TG AR 056, Rlled . LM oRHio Bk P fuch e
calcRinflEatBoridts 0P Sodiimfohividd ODadtodeis ki prefemediamcipione. At

very low ratios of excipient to drug, however, the

drug dose reproducibility may become nore variable. 20
Paftitfosesli powdeieddimddidinsnt Obind/be exvipienti onay sbe nprodeced by

aspect suitable for dispensi nedi cangnt far. the . .
CORYERRRln 1eGRIGUES i 105 BRATRIP 5 BY o APISTOBiSHon, i, gt gieving.
Adﬂ]fqtiohﬁl_@, | megicamert tarﬂfmrbﬂdipiémtagbwdbmlmaﬁ ree cerigineerdd dvith

chroni c gpstructive pu nar .sor der,. ) . .
pafityeh dndlisn. ke Bt aHARTSFS  SRtisies ey jpghBrise active
agents £ rdurfactahts, swall dbiming omattiraisenar there domponrTtts faonsidered

t.iﬁé),té& tmsn&rpg} a clglpditi on requiring treatnent by
degifgbile) S ERPEMATY &-at i on of nedicanent, for exanple

m grai ne, diabetes, pain relief e.g. inhal ed norphine.

Accor di nal there i,s.provide e e '
THE RO TV e il B oy Vi wl-sholfin ethods, sueh
asrmsadmixingl yogirscipithting andcthe dike.aBlémds afhexofp@rits and drugs are

Al ternatively he esent . invent| [ ;
vl SR o AR 56 B Ress Pt FfefteRl gt g Bigng, o
dosesimpl standert blendyfor SERiple,vduintdins 63Q00 sdgograms lactose mixed
Wit B Rlcrddrahk QR Yiel iR biciler¥to ARig ratio of 260:1. Dosage blends
with excipient to drug ratios of from 100:1 to 4:1 may be used. At very low ratios of
excipient to drug, however, the drug dose reproducibility may become more variable.

The medicament dispenser of the invention is in one aspect suitable for dispensing
medicament for the treatment of respiratory disorders such as disorders of the lungs
and bronchial tracts including asthma and chronic obstructive pulmonary disorder
(COPD). In another aspect, the medicament dispenser of the invention is suitable for
dispensing medicament for the treatment of a condition requiring treatment by the
systemic circulation of medicament, for example migraine, diabetes, pain relief e.g.
inhaléd morphine.

Accordingly, there is provided the use of the medicament dispenser herein for the
treatment of a respiratory disorder, such as asthma and COPD. Alternatively, the
present invention provides a method of treating a respiratory disorder such as, for
example, asthma and COPD, which comprises administration by inhalation of an
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15 a

WD 20071012871PCT1GB20061002831 effecti ve anount of

medi canent product as herein described froma

nedi t di spenser herein. The anount of

6&?%&@@5@ medi canment conpound or a pharnaceu1qgmpﬂmn§n

acceptabl e salt, solvate or physiologically functiona

derivative thereof which is required to achieve a
effecliveagroount of anedieament produst asphersin desariped;fram teheedicament

conmpound, the route of adm nistration, the

dis%@)]ééerg‘té‘-eaﬁder treatnment, and the particul ar di sorder

or di sease bei ng treated The nedi canents for

Thb' aebu&ﬁtof Ofinyf fﬁ%%mrom . nhetfo%?mel Br r@ypﬁé?ﬁ\aceuufcauy

exanp be ad ster lon at a 10 d
aceqpiable . witosalyaten o1 ao*wglolqgmﬂae fnsitional. derbiatjve gheresiyhich is
reli@dde d@sscma}ags ﬁ\QFap%GHJ: tdeﬂﬁé't”ﬁrms oF SOURIC VAt Wit B8 particular

Ony and’ preferably 0 nq
comwgurpfbrtmapoute ofy ﬁdwnk'rtrayenum?ersyb@@u udak tfe@@“yi edng: the
paflicBial Addrdor! & &i@éaéé‘ﬁeﬁgrﬁ%tﬁ&i ofTHd rédticaAten® s raatrhent of

and the_invention extends to nodifications, variations
respirg qmﬁfsem MEeLein {eafas. ex)qmplqadmﬁémtr&stweﬂ it isalafion at a
doQ@ befréMm . O0BRIABY 0 ﬁg%rﬁﬂfrﬁﬂgd dnsrng ) @,\Enf/geﬂ'ﬁé ABEE rdrige for

heir entirety 07/012871PCT/ GB2006
ad@jt BPWE“&'%Q%@“& $REMP-0803 Mépﬂmrpqngév And Wrﬁ?"ﬂbb’ﬁm mg
to@ﬁg;ﬁﬁgbyanent carrier carrying nmultiple distinct
i cament portions, said nedi canment dispenser
conprising (a) a dispensing nechani smactuable for

it vl %amb%ddhﬁaﬂhétdré&tm AREbSEEBRSforNe Lu‘b%e eRNGstRAoR Yonly
| east aone di canent carrl er,

aid a (b)
‘ﬁb?fé'eé exignds fo 5“09“"‘86‘%%'5 yasiatieng an ‘tﬁ"é%’és therpter
cover being novably nounted to the di spenser for
sequenti al_ novenent fro flrst posi ti on,

Al documapis reised & hereinare haseby; ipcopYratast RerpiB Yt’P%e“qer\“ their

entifdtych sai d mout hpi ece ispart uncovered, to a third
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position In which said nouthpiece is uncovered; 15
wherein said cover is adapted to couple with said
di spensi ng nmechani sm such that novenent of the cover
f r o 20d1@128CcONd position to the third posiROTGHE2004)92831
not the first position to the second position, results
in actuation of the dispensing nechanism 20 2. A

&%ganent di spenser according to claim1 including

| said nedicanment carriers each carrying nmultiple

di stinct medi canent dose portions. 3. A nedicanent
di Spenmeaicahen Aispdi@erdfor usk alitmat least ofle meticarcén caniértbanying

| e nmedi. c LLar

i ple e TRRd g bogé b peldbantthenag) Corft
5according to claim1l1, 2 or 3, wherein said dispensing

NERC hakibseisng 'bdnaRiEm hcuable’ R edispansing tthé i disinétomedicament

recei ving each. i cament .c .i) a release for
@W@E%WTgedabyoﬁﬁF?E?t °H§meg'grg;'ééﬂt“%%rgreti znn from each

30nedi canent carrier on receipt thereof by said

L(ﬁ)%ﬂin&!stﬂﬂe&t ahd on; 40 iii) an outlet for

ommuni cati on Wi th the nmout hpi ece and with said
Wdi stinct nedi canent portion of each nedi canent carrier
(el seevabloe sély mpaihpleces baid sever beidy movably mounted to the dispenser

for sequentlal movement from a first position, in which said mouthpiece is covered,
to a second position, in which said mouthpiece is part-uncovered, to a third
pasition In which said mouthpiece is uncovered; '

15 '
wherein sald cover is adapted to couple with said dispensing mechanism such that
movement of the cover from the second position to the third position, but not the first
position to the second position, results in actuation of the dispensing mechanism.

20 2. A medicament dispenser according to claim 1 including plural said
medicament carriers each camying multiple distinct medicament dose portions.

3. A medicament dispenser according to claim 1 or 2, wherein sald at least one

medicament carrier is an elongate form medicament carrier.
25

4. A .medicament dispenser according to claim 1, 2 or 3, wherein sakd

dispensing mechanism comprises:

) a racelving station for recelving each medicament carier;
i) a release for releasing a distinct medicament portion from each

30 medicament carrler on racelpt thereof by sald recelving station;
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iv) an indexer for individually indexing the distinct
medi canent portions of each nedicanent carrier. 5. A
nmedi canment di spenser according to any of the preceding
claims, wherein the cover couples directly with the

di spensi ng mechanism 6. A nedi canent di spenser
according to any of the preceding clains, wherein the
cover couples nechanically with the di spensing

mec h"’lﬂ' §rfnouﬂg fof cBRHURRARSH with StRE MSUthRIESO BAd Ritht Said Aistinct

of the preceding clains, further conprising a housjn
wher énediearaent @ﬂ&ﬂs‘?f@acf’m@%‘ﬁﬁ@‘?ﬂt icarmgr relpasablc. by, said; '%&ase

and tha cover |s in novabl e connection with the

housi ng A nedi canent di spen rdi to

7 vhdVoan "Ech?éeh&ﬁs'f‘ﬁ’fﬁ'du@l% ipgeXiag, the, pisting! gpediamer nt ofichs of
nmout %ﬁ%dﬂfaﬁ@'@}n@tjch that the inlet | s covered by

t he nout hpi ece cover in its first position,

art-uncover ed mout hpi ece _coyer. |
Bosi oA Bipolcmment Alegeriar SaruhAt any ot Tie bisaFEE Hiling ynerein
it domer domiples idivectiyaeifhtthe dispersing/mest@nsanent  di spenser
according to any of the preceding clains, wherein the
over . ;
/A iRk i g ier SBUGHARG 1o 2y e U BeclAy el wherein
meemeen omgpbsmecbamoaibfrveihnhe depmmemaélsabt s with a
rat chet of the dispensing nmechanism which in turn

gel egf 'n?(éiﬁéén’ue‘?\f1 s?&rtns%{ cB%}’PF\\?gﬁg iy i fbcddify claims, further

di spensin t he di spensi ng
AMBPFSHNgG anhousing, mepﬁmt%wﬁmnsmgsmeﬂ@ms"h@wm WQ hoysing and

fHetol2rlif in RSGMEEbrmESTb VA the RoEgment of the cover
fromthe first position until the second p05|t|on t he

ratchet i s diseng edfromthe \9 ﬁg defi

Foverfefed PP@S'RF&‘H BRIARGOIHNG C??r‘!" ?{%'"t‘ i3 8“5'“9 efines an

Wlféﬂ T rﬁ&lﬂhp‘@decmngba suah maﬁsmtus vbidied by tiok mcﬁthplece
medi canent nser ccording.to eit

over rryﬁq%stmsawn.ﬂaﬂ WF@F%’PH RISSE GOVSTLE 85D yosition

asd fullpreveaied wheh tmmamhpueceeemn ssﬁeas thire positipm.event
return novenent of the drive gear on return novenent

f the ver f mthe thir LLiQl

Bosi of 01 ERarter aretiing 1€ shh 30 e, bidstalfiy sl wherei
theaiowerds arraw fof movesmerd ob atrotafi@nahpath. appended to
claim4, for use with one or nore blister strip form

di [
g% ckg%p gﬁlﬁ'@% ?gﬁg%s%? a&tbnjﬂ 15‘3 ggﬁgog%?%lﬁ% 'cﬁfrﬁ% wherein
Wiecewien intaragtsy with ca s‘afahet gbémedlsaemﬂt@ meshagiagt whigh in tumn
Qéi tﬁ@l? 1&@%\3&%%5%@%9@ @ Pn? ﬁ% $nethanibMdof rive of the
h and 1 n wh ere onprises a

ﬁié@ﬁ@rﬂgmhﬁn'éﬁ'ed to engage a base sheet and a |id

sheet of a pocket which has been received in said

¥ £CeiA irRelicdnfdnt oais;ié?-éerpeeédraeagaﬁaerauﬁum é’d saaeethat on
and |lid sheet, to open _suc

mgverpenhoh thejedvee Fremythe O} PB%IP@P 9'8" H?ﬁ/s‘??P“‘F nes-mrb@sdﬁwae' I8

Gibérigahed WoRT PendrivBgyedl ah® dntmeVimndit oMot ¥ecord position to the

thira rplc:lsei? ion {hgtratggét lsnltrsldén(g:ggepn%m Qv%i'nttrlweogr?vel gréapovvoler form
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20 15. A nedi canent di spenser according to claim 14,
conprising a single nedicanent carrier wherein each
‘Qﬁg&ﬁﬁaﬁpﬁ portion conprises both a bronchogichaiz9desdidss:
an anti-1nflamatory as active nedi canent conponents

t hereof. 16. A nedi canent di spenser according to claim
14 when appended to claim 2, 25 conprising two

medi canment carriers wherein each nmedi canent dose

12.P0TA nfilicament HispShseFRILSRAITRND iREF bEEIaRR PO bP 49, Wherein the

. bronchodil ator as the active nmedi canent conponent and
dispenrsingnamachanismt 15dprvidedr with Ano Antirralumo featyfe dioc aipkeat retum

MOVEIMBhESF 168 BVd §84r S redlithimdvailenbBRING dbvastréianad HildVisusition
i cament conponent. 30 17. A nedi canent di spenser

med, ]

to the fist @psition-o ei t her of claims 15 or 16, wherein said
bronchodil ator is a beta-agoni st and said
antj-inflammtory is a corticosteroid.

13500k PPRIEPLBEHRSS 600039  SRIM 4.0h 8RN SEHEIRS 5 1o 12 when
aptinde@ A6 Slain? & CBF did @ith @nd By nidte bikterNtEs RiimHeditarhoM cariers,

wherei n the cougl ing o thi%ﬁcover, MW th the dispensin
eaGth ERYAY SHVIIRle oY ?ft‘%o%cg%tﬁ FoneRining FRIAENt ofosen gortions,
whéRite Faiﬂrﬁﬁﬁkgi%ea?e&fﬁ_&dpﬂ?h igdn Ollérﬁ;tﬁ ke dridi t’:ldﬁrﬁﬂsbéﬂuéén two

results in actuation o e spepsi nechani sm
pedighis shasiaReRIEN 10 BPT NG Ed e BhiER S rCesE sinises @ peeler
posHisHi teﬂitt& %@gﬁiﬁmw isheetEsd anticsahet“arﬁfré 3:@3;31 Whicls has been

part .to whi ch the cover is_connected an ch noves
rochip 1 R TRGANING =000 SHIPeolnd SRTE S 8 DBge PhaskanAg sheet,
to dp¥intsuch agRekét! € on the at | east one 10 medi canent ‘

carrier for dispensing of the distinct nedicanment
portions, and an interface between the first and

14.secnmfbmmﬁb|@t ‘tdtﬂpghsérsaot%ﬁﬁﬁﬁgeﬁ 5:2( bhtne [\imrbeadihgh slairis nwherein
is . only able to drive,the sec art,, when,t cover
the, 4} 825t 0ng edicATasit SRS Fars AIsNGt FiedicaRIent Pagins fn,powder
forth> 20. A nedi canent di spenser according to claim 19,

wherein the interface is forned by a ratchet
arrangenent. 21. A nedi canent di spenser according to

15.cl aih"méaicalgbﬁtr adisfpehha' ract‘.@’ggig gd;_ rﬂiigemmt comprisinges single
ratchet ang a | ve gear. . . nmedl canent .

meﬂi“?ﬂ’@ﬂé ) (o o‘f’%‘?rﬁﬁ‘ { 8RS a’?‘ﬁ‘i‘"iﬂ?‘e’éfn;}"’&g"rtl GPRRrispg (bgth a

brodchodilator aidd an aati-infammhaton abictive miedicahenteohiponshey themof.

the ratchet and drive gear are respectively provided
with at |east one first and second ratchet feature for

18.pr Q¥ intidigament dispensaraavabrdiig t0 clginengagameapperidet e claim 2,
rat chet and,driv ear. %5 . , .
comprising two medicament camers wherein each medicament dose portion of a first
medicament carrier comprises a bronchodilator as the active medicament
component and each medicament dose portion of a second medicament carrier

comprises an anti-inflammatory as the active medicament component.

17. A medicament dispenser according to either of claims 15 or 16, wherein said
bronchodilator is a beta-agonist and said anti-inflammatory s a corticosteroid.
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23. A nedi canent di spenser according to claim 20,

wherein the ratchet arrangenent has first and second

GOREN6ERS T espect ively provided with at | egglc29e002831

first and second ratchet feature for providing

uni directional driving engagenent between the first

and second conponents. 30 24. A nedi canent di spenser

according to claim 22 or 23, wherein the at | east one

first and second ratchet feature ar constr_uct%i and. |
18y r Rrigedicaien. dipeansera5eomias &t 88N Gl duriPcedBe AR, Whereln
the 8dtling Of BRS bévep WAM the Gi@pbﬁﬁn% afRRaniB@sis tadaptet Guch hat only

third position a;rtger novi nﬁ t he _cover tot)‘g@ﬁds the .
mQURTTEAt GG icONer R the SRAANE ASHEN s HEntuH PRSP fesyts in
achuatien of the Hispensivig Mechb@éis 11 to 20 when appended to

claim 10, either of clainms 21 and 22, or claim 24 when

appended to claim 22, wherein the cover is connected

19t 0 AhmetiRbAlRAt -dispéfiser atREIIRG TONEIai SIBe NARsreincther dispensing

to claim?23 or claimp24 n_appended to ¢l aim23,
magRaREY Caises Aol RArE g Heh 1 ot peearnpded el it moves
with the Bover(a Gabdiid palt aneibkeby thedivsttharptot apesataion the at leastone

cl.ai m appended ta clajm 2, wherein the dispenser is_an
A B Rl i Bsar it ety i Al iegicBheff dhciopp. aRl an
intéﬂﬁdbd lﬁétwd béR theofiret antl mﬂb @ paris ivhich iaadaptbld sditsatcthe éirst part is
t such as to en e user to inha at t -
onfe i arbis e ety e Bl e Pyes Ry Theikedqd pogion to
thé third pegitioanent dose portions di spensed fromthe
nmedi canment carriers by the dispensing nechani smon
actuation thereof by novenent of the cover fromthe
20s ecAnfhefigamient rlispensereadcbiding o ildaimon9, wh8reilibe interface is
nmedi.canment, di spenser .of claim22 or claim23, wherein
f°mr@%f%d%?qﬁﬂ‘589?m?ﬂier of first ratchet features and
second ratchet features. 29. The nedi canent di spenser
of ¢laim 22, wherein the at.least one c t ghet
217 e ofo PSSR c Bertel oDy s, 2P el i atonet
ardhgement qonprises a rafdhet ahldea drivdigeanent di spenser of
claim 29, wherein the circunferential surface is an

i nner circunferential surface of a recess forned in ,
22t heAdnédieargentr dispen8ér. acbbhmdingeth claimeh@, ahysgfedlaimms 1dfto 20 when

w1 a1 Ecbhl el ¥ b e et A e, gpar ere

respectiesly progidad) witteat leadt onei filsttarelt suconth eatohet fedteresfor providing

uniPhondl b B eR e e FRERE PR et . o1 o

first section being greater than the second section

25/ ied i AR REE AR T RS IR, W e
archgemestehao first land se2énd wbhmpenents naspestivahe pravidedr withe at teast

r et an a . j .

onp 3t 7 St FabudtiBaiile of PR hilrbbucbf Gifla, epgagement

betwarm thidirst and lsetordudompoaentsy a free end distal to the
hub. 33. The nedi canent di spenser of claim31l and
claim 32, wherein the at |east one first ratchet
feature and at | east one second ratchet feature are
configured such that, in the first position of the
cover the free end of the at |east one ratchet leg is
circunferentially spaced froma tooth of the drive
gear teeth, and novenent of,the cover to the second
position causes the free eﬁﬁ’to engage the tooth such
t hat novenent of the cover fromthe first position to
t he second position does not rotate the drive gear,
but further novenent of the cover to the third
position rotates the ratchet and drive gear together.
34. The nedi canent di spenser of claim 33 wherein
novenent of the cover to the third position rotates
the ratchet and drive gear together to index the at
| east one nedi canent carrier and di spense at | east one
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35. A nedi canent dispenser substantially as herein
described with reference to, and as illustrated by,
Figures 1 to 2 or Figures 1 and 3 to 13.

24. A medicament dispenser according to claim 22 or 23, wherein the at least one
first and second ratchet feature are constructed and arranged such that they are
disengaged except when the cover is positioned from the second position to the third
position after moving the cover towards the third position.

25. A medicament dispenser according to claim 10, any of claims 11 to 20 when
appended to claim 10, either of claims 21 and 22, or claim 24 when appended to
claim 22, wherein the cover is connected to the ratchet.

26. A medicament dispenser according to claim 23 or claim 24 when appended to
~ claim 23, wherein the cover is connected to the first component.

27. A medicament dispenser according to claim 2 or any claim appended to claim
2, wherein the dispenser is an inhalation device, the medicament dose portions of
each carrier are in powdered form and the dispenser is adapted such as to enable a
user to inhale at the mouthpiece for simultaneous inhalation by the user of the
medicament dose portions dispensed from the medicament carriers by the
dispensing mechanism on actuation thereof by movement of the cover from the

second position to the third position.

28. The medicament dispenser of claim 22 or claim 23, wherein there are a like
number of first ratchet features and second ratchet features.

29. The medicament dispenser of claim 22, wherein the at least one second
ratchet feature comprises a circumferential surface having a stepped profile.

30. The medicament dispenser of claim 29, wherein the circumferential surface is
an inner circumferential surface of a recess formed in the drive gear.



31. The medicament dispenser of claim 30, wherein the stepped profile provides a
plurality of teeth, and at least one surface segment connecting adjacent of said teeth,
wherein the at least one surface segment comprises a first section and second
section, the radius of curvature of the first section being greater than the second
section whereby the second section forms a ramp section with regard to the first

section.

32. The medicament dispenser of claim 22, wherein the ratchet comprises a
ratchet hub, and the at least one first ratchet feature comprises at least one ratchet
leg depending from the ratchet hub, having a free end distal to the hub.

33. The medicament dispenser of claim 31 and claim 32, wherein the at least one
first ratchet feature and at least one second ratchet feature are configured such that,
in the first position of the cover the free end of the at least one ratchet leg is
circumferentially spaced from a tooth of the drive gear teeth, and movement of the
cover to the second position causes the free end to engage the tooth such that
movement of the cover from the first position to the second position does not rotate
the drive gear, but further movement of the cover to the third position rotates the

ratchet and drive gear together.

34. The medicament dispenser of claim 33 wherein movement of the cover to the
third position rotates the ratchet and drive gear together to index the at least one
medicament carrier and dispense at least one distinct medicament portion carried by
said at least one medicament carrier, via a gear mechanism.

35. A medicament dispenser substantially as herein described with reference to,
and as illustrated by, Figures 1 to 2 or Figures 1 and 3 to 13.
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