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VEDI CAMENT DI SPENSER Rel at ed Application The present
application clains priority from UK patent application
wWOR0070123816 584.1 filed on 28 July 2005, the enpCT/€B2006/002831
content of which is hereby incorporated herein by
reference. Technical field The present invention
relates to a nedi canent di spenser for dispensing
medi canent. The | MEDICAMENIDISRENSER rel ates to a
di spenser for use in dispensing nedi canent in powder
or tablet form Background to the invention The use of
evices in the adm nistration of
Relaﬂﬁg%gﬁn%ﬁq%ﬁ for exanple in bronchodilation therapy is
wel I known. Such devices generally conprise a body or
The meaemmgpphqahon aiimshpeonity framrkdiktpatent application d\i@t@dﬁﬁ 584.1

e RSN, B8 SFRHL S5 St Rk Hecdsl hfibla nevein by
referdHogber of discrete doses of powdered nedi canent. Such

devi ces usual ly contain a nmechani sm of accessing these
doses, usually conprising either piercing neans or

Techﬂ?ﬁ!?iél pee! a lid sheet away froma base sheet. The
po ereg medi cament can then be accessed and i nhal ed.

Such a mechani sm may al so be used for dispensing

medi cament tabl,et fqrm where eelin the Lid
The JREsstr Biebfiat hustes; dbi" 4 DTS GrRSH, oS B, blsPensing
mediédtfle fUDFREURVENtRANSAHTBGIRAY reldtéd i HdissnEet #6r ase &5 dispensing
to each dose is tgplcally enabl ed on a serial basis by

mediegrpantcinewdry attablgt {rihin the device to sequentially
bri ng each discrete dose of medi canent carried by the
strip to an opening station. Known devices, including
Backigretunddbdherideention trademark Di skus(r) by
d axoSmthKline Plc, typically conprise auser-actuable
| ever mechani sm coupled to a strip advancenent

Tho JEPOEER faukhs RleshelfSllon Mol tor cxample
bronategilation therapy is well known. Such devices generally comprise a body or
housing within which a medicament carrier is located. Known inhalation devices
include 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. Known devices, including that

sold under the trademark Diskus® by GlaxoSmithKline Plc, typically comprise a
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t he next discrete dose of nedicanment to be nade
avai |l abl e at the opening station. Such devices also
WO y@rossiy conpri se a nout hpi ece t hrough whi chPEI/G8e606/002831
i nhal es to achi eve inhaled delivery of the discrete
medi canment dose. It is desirable that a protective
cover is provided to the nouthpiece to prevent
user-actuiahle lever omedhaniim coupledusta gtaiptacvaasemient osashanism (e.g. via

s sodT AP 555 0¥ el Bt R B Lo 2o Bl 5 Thrby causing
the néﬁt\’d@@r@te dBsk f hﬁéﬁlééiﬁer@ télﬁésmbhe'd%ﬂé%l aﬂ@hé’ éﬁéﬁiﬁg%‘tation.
d axoSmithKline Plc, have a nout hpi ece cover that I's

attached to a housing of the device and reversibly

e o i I f St i
Such AR 7lsS Bpicaly SoltrBe SHEPEEe hBUAR HiRhid BRer Ihates to
achigveulnhalear elelisetynop ies QﬁbcréteThtedehémaﬂbséaﬁ is desirable that a
preciated that it is potentjally desir blefromth

protestivén ¥ ERNERIS Brovised 49 e gnewBpiesRHEr PrSvest £p8 Waathrégw dirt or
dust E;J?”E Y nt Gﬁep | e\é' &%uﬁgﬁeéé%b\?é} Fsore‘iﬁd)\%c? b hcﬁe"ﬁ?éé‘?"fﬁr\‘eveal the

e nout ce cover to reveal hpi ece w't
mouthpiecbet beforefinhaling. ¢verethroughilv Gedeirt ldevices| incliding nthEh@ISkUS®
ce.. The pli.cant has_however reC| ed, a
inhal i AeVise eﬂé&x&%mwngtl:’lphaam@rmeaﬁwm%%” FGvardhghisnatiached
r wol
toa Ml%lﬁgg\’)ﬂhé Ee{q% gtljegggs{ﬂg e (gég b p?\i%ﬂélr\ﬂo%ﬁ\ent) from a
positmdy dnocghieht thef mdnrbhpiese is lgoverddittd cona @n Mh|d1 ghebheuihpiece is
@g{)?lldi’]cant has now devi sed a devi ce having a novabl e
unco pi ece cover that is sequentially movable froma

first " mout hpi ece covered' position to an internediate
' mout hpi ece uncovered' position, but then further

The Applicars has eppregiated $hat ip i gotentialiv sesirabledrerantnesstandpoint of

rinGEURE Y ARBEEET i, B4 P, oG 54686 fp coupe e

movérénPbHE e imdutkpiete ovehes eeveal ﬂhevmd&kﬂxpaadmmm aotudtion of the
di spenser for use with at |east one nedi F m%nh c%rrler
levercitq rqﬂv,agcgumq §htp ayithin fhe device. The Applica as however, also

appreciated a potential problem in that the user may desire to open the cover to
reveal the mouthpiece for cleaning etc. but not wish by that action to also result in
advancement of the dose. In solution to this problem, Applicant has now devised a
device having a movable mouthpiece cover that is sequentially movable from a first
‘mouthpiece covered’ position fo an intermediate ‘mouthpiece uncovered’ position,
but then further movable to engage a strip advancement mechanism to cause
advancement of the strip within the device. '

Summary of the invention
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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medi canment portions, said nedi canent dispenser

conprising(a) a dispensing nechani sm actuable for
waelk@pemsing t he di stinct nmedi canment portions cRCT/G800b02831

said at | east one nedi canent carrier; (b) a

nmout hpi ece; and (c) a cover for said nouthpiece, said

cover being novably nounted to the di spenser for

sequential nmovenent froma first position, in which

aj;: hpiece i oV 0. a:second itjion,. in .

@ §arEneBeht” nitabRul sty 1 SRRy, B8, bisBlot yegjoament
portibhe carrigeishy 580 dtMeadtiond raédidanient bakrkee i s uncover ed;

wherein said cover is adapted to couple with said

di spensi ng nechani sm such that novenment of the cover

f S nd position to the third position, but
(b)aﬁﬁ@ﬁ?h&%ﬁ,%@g position to the second position, results

in actuation of the dispensing nechanism According to

anot her aspect of. the i.nventipn, there j rovi ded )
(©) 2 FRYPE Sresrid areuyBhices. 3 Quer BPnG 'BRuably hamiied g ifacispenser
for séQUENHE HhEAETRBAt FE & $iFst pditidh, NAXIHIGh Bald hrrau@n%iece is covered,
di stinct nedi cament dose portions carried thereby,

to a se¢endrpasitianein whickmaid srouwbpiece ds @ I¢ast parkhoocaveged, to a third

posilgtlpekichg A ERHIBFHER wsVBBER: Gose portions
carried by each of said one or nore nedi canent

carriers, said di spensilg% mechani sm conpri si ng 1) a
whergltaidiGayes issadanted & courlgiwithmeaid sispastsindhaeshanism such that

movéﬂ%éﬁ’lﬁ ﬁﬁ@eﬁ%glfégtfro‘fﬁgﬂéagéédﬂd B?é’hi&‘? #c?ﬂ?eetﬁir@ﬁxfos?tliﬁ?ug ﬁgfithe first

ament dose portion Trom eac
position twohe seedndapusitionc exsuiteriis actuatienaf the tispeasingvies@ardsm.
receiving station; iii) an outlet, in conmunication

with said distinct nedicanment dose portion of each of
Accotrrgiiﬁ o088 SothBr %sPBEI GRMBBL ikBNEIbRT thef&! B2pARITed Y FRbdicament
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

nmedi canent dose portions of each of the one or nore
woredyomsent carriers; (c) provided to the housPemGB2006/002831

nout hpi ece, capabl e of comrunication with said outlet;

and (d) in novable connection to the housing, a cover

for said nouthpiece, said cover being novable from a

fil)r st paslaaserfor releaging b distintt moedibpineatdose portiongdom each of

{Be2oREh, Mte JoerBameRh s AN aSRL RS o 3e apceiving
C&HAbA:Ng Wi th said di spensing nechani sm such that

further novenment of the cover fromthe second position
to athird position results in actuation of the

~spensi.n chani. : C . :
B S enan AR eyl 3 S48 s iich BAACAmEht 468 portion
hehdadte bflthe otiespren®es .mddicarmedt camurt rdiesisableeby hid release;
the present invention is preferably an inhaler, 1n
pdicular a dry powder inhaler (DPl). Typically, the
DPI will be of the breathactuated type; i.e. patient
i nhal ati on at the nout hpi ece creates an inspiratory
a'w) st r aamlrhddmhrimughdt\ﬁcmaﬂyl ingdeixirtg dher distisctmmkdicanmant dose
romé e nedi canment car |er% é into the
8H§ of epgh gF the A, OF More MefIGAMePLEatRRvdi ment
hereln t he nedi canent di spenser is designed to
receive a single, optionally elongate form nedi canent
(c) pratidachito the howsioene mebithniaest Capakienol comMmutcatione mith said
outleg agl enser is designed to receive plural, optionally
[FOngate form nedi canent carriers. Preferably, t he
nedi cament di spenser is designed to receive from tvvo

to four such nedicapent carriers, nore pr efer?@
(d) insmetvabler eprAection ot eI ousing.t & COVER @ saigrMPu I%C@c&ﬁdﬂ cover

bemq,eu'ﬁbeas bm. 4 Rt b§| le Sh vﬂ@gh GaF uﬂﬁﬁ@cé’%réd\)%ﬁéd toa second

e from ["ura canent carrii
position, unnrhlch&Ial@mmxbmmecscs at Idaéh parttudoseeretl, conbi nat i on
product. That is to say, that when conbi ned together
(e.g. on release) the distinct active nedi canent

wherein said cover is capable of coupling with said dispensing mechanism such that
further movement of the cover from the second position to a third position results in
actuation of the dispensing mechanism.

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 (DPl). Typically, the DPI will be of the breath-
actuated type; i.e. patient inhalation at the mouthpiece creates an inspiratory
airstream in/through the DP} which entrains medicament powder from the
medicament carrier(s) into the patient’s respiratory tract.
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dose portions forma single dose of a '"multi-active'
medi canent treatnent. Suitable nedicanment carriers for
was@7oism t he nedi canent di spenser herei n havePomiGBR(EE©02831

di stinct dose portions carried thereby. The distinct

dose portions are typically arranged in spaced

fashion, nore preferably in progressive arrangenent »
In a firet emisgliiest pergnetie avedicamehiedispensear issdesighédtto receive a
. each dose portion i s separat e,(l accessi ble. The term
S'“Q'%@B’F“é%‘é’ﬂ?loﬂaﬂeif@th@iegﬁ%?”i“’é‘ %o define any

suitable formof carrier. Suitably, each elongate form

nmedi canment carrier is in the formof a strip or tape.
In a dacondecmbedienerdcheasinedhe nédicament dispeaserisbiésigred to receive

pack form  but it could also, for .exanpl ise a.
pluralf pfioRkicdcats e dechirEne S B SyEESG 1By Gagicament
dispefisér BOUESIGHES €5 Febdive Yinh dwB ! tonfouR Buchahedicament €arriers, more

vacuum occCl usi on. I n one aspect, the nedi canent

preferaliy tver suelmparriass. Quitablytiarthe gemtext of e secend @nodiment, the

e Sujt h ] ' teri | d .
cisting labnef ol BRERLE, SATRHLEE TR B b1 5 B A medicament
carriep® iry gemibinatiinecoraprisnd defireed dése ofilcbmbimdtitn prdust. That is to

include alumniumor tin foil having a thickness

. fo
say, thabmhen gombinesh togethas (§-yon FRIRAee) the disHAS aciivg medicament

dose pBrtiofsIBHHa SRS K HHNUIE-RAUY TREURafRINE teBitrfent.
nc uge pol yethiyl ene, pol ypropyl ene, pol yvi nyl
chl ori de and pol yet hyl ene terephthal ate. Access to the

sutoJ5 a5 5BR. o SRR B BA, 35ef 951G have

multiglé eRstinciBass Pbﬁﬁin’éﬂﬂa‘i‘ﬁbd fRrEBY, THY BisBhAdid¥e psrEbhdare typically
apart the relevant pockets. e suitable blister pack

arranged in spacedfashions aneliecpreferaply isayoarasseTangamenide.g. series

proar§hfByof ol Bikr ol B ARG st 36h A ch FaRiBit Ak
pockets therein for containing distinct nmedi canent

dose portions and a |lid sheet which is hermeticaljl% .
The tegn| mgdicemant qader Berein isusedio; defingeanie gHlpPIg fofeof carrier.

. ' ' [ 3
sutafly, S585 14 0 BACEehl et b, e R o A tape I
one predertred aagpecy,pthealchiries e d thlisten epankofdran, Igmvteit ¢ddd ralso, for
exan%oi,gg%\d@%t{sgp@e )é%erﬁt?r quio t%h}yepégrr\p quld %eennq r?é’sf tb'e%rﬁs a%ﬁéﬁ by any

suitable process including printing, painting and vacuum occlusion.

In one aspect, the medicament carrier comprises a blister pack in laminate form.
Suitably, the laminate comprises material selected from the group consisting of metal
foil, organic polymeric material and paper. Suitable metal foils include aluminium or
tin foil having a thickness of from 5 to 100um, preferably from 10 to 50um, such as
20 to 30um. Suitable organic polymeric materials include polyethylene,

polypropylene, polyvinyl chloride and polyethylene terephthalate.
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another at all. Thus, separate base and |id sheet

forward end portions are presented at the end of the
wa@Re070128The respective base and |id sheets areP@E6eBadw6p02831

separabl e from-each other to (e.g. separately) rel ease

the contents of each pocket. Suitably, the Iid sheet

conprises at |least the foll ow ng successive |ayers:

Accegsa)to pthee medicdrasnty eloge bpodiedst cohbjised| wiglsinethie pockets of the
ag_gesil.ve bonded to ‘gc% al um BI umfoil; that Is .
elongB{E HP ol SaFes ! SoBY) MaifaPle AcCBIhdNAgNE dnelWding tearing,
iAred ] ach | ayer nay be
plercdsf’?gl%g gtéggﬁg (?E%thé 'Félé{fé}ﬁﬁﬁncﬂets‘? y y

rding to thHe desired properties but is
typically of the order of from5 to 200 m cron,

oo ablé Bt Vet A o g ot E el Bier s
Suitabigy Bhé ‘pdetabler birtére tripobymprides (ke &SIV Anich blisters are
bonded to (b) alum niumfoil; adhesively bonded to (c

formeg tchdeting %@iﬁﬁoﬂ‘}ﬁr‘?i@i feg conirinipgedistingtainedicamerd. dpse portions

i .chl. i . ri chni X .
and oI W AOERShrAfioaDlreath: (108 AR 45 Ra kAR FE rocion of
the biistets Irhsuth asianseothat ithe nﬁ%lﬁﬂt&m’ﬁj tree ba'siétsig'eei(;j caide peeled
ot metal bondin

aparti 5o ass) S 1a %né%&e 5&9"@»3%%3%@%@”9 o POp rRNOtharsayer their whole
_ ; ; . p :

wict 85t for 90, Bt Ry S SRR Hor g o one

another at pir Thes| sepayatsdeisedre liy sheel forwarhénd pattiomg are presented

at the R WIoeerlipoRaP TRERTCIEaPrsf RE NG RUCSIELRTR eialy separable

from %%Wbth%?% (&g, 5Bbdatkly Aefe thadonfatsbf Bhth pbykaher e

he nedi canent or nedi'canent fornulation for
containnent within the blister is heat sensitive (e.qg.

Suts ' oo SARPHEER R Wl Y B Py o povor
adhesivelyoridet® @f) pohesion Aahesivety borded tdl(y) aldidiniRdVOSl; that is

In one particular aspect, a first el ongate form,
coateggiiti afiaat seakiprauer{as bandingde dhe pase sheetphir Hgknass of each

oy ) BB 0S8y 1R LB BRI PISAG  pocrir
of fropl &t@RO8ehickmn, ppéidularly faoiny10 to 3@ misrendose portions

i.e. conprising two active conponents) medi canment dose
portions carried thereby. In conbination, the

SuitaBRN A8 BaAsEE sABE: BbHipRsadCatl Mast 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. Such
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nmedi canment conponents conprise a defined conbi nation

nmedi canent product. Suitably, the nultiple distinct
waloa/omsrt i ons are provided to each nedi canent PCHGBR@6/002831

inuniformseries. In particular, the spacing (i.e.

pi tch) between each dose portion is uniformthroughout

the series. In other aspects however, the spacing

‘cold (forra’ qm;calingl)rmfbodsalayeltf i quagﬂimxll?r tutiitys evhiees the enedieament or
.non- uni.f orm.. specj fic exanples, the pitch ma N

medig B SaTiHApr T BaSte e BRI dhe distdinsr Begl sensitive (o..

degrédé:?_‘)légheé‘ﬁathﬁ% Reid 'f@‘étin@'ﬁesﬁjtgbl'ér aol§ L@F@gtﬁecagiﬁg mnethods are

medl canent carriers are provi ed to t

conduited &b sdempenaisee indirelrange 0firl §8eRG0Campores pirefebalely, 210-240°C. .
configuration. One preferred configuration is the
' si de-by-side’ configuration, in which for exanple,
In omaﬁ&fmarees?éa; & fikstoeRPigaes! 1Bk SinetliciiidriiS¢ar@er has multiple
. .arranged to lie in sideways alignnent with each ot her
distinph meRo-gickyre rveflicamest hdpserrariPRe ccarbadi hareky oind <2 second
elonggl fof Wk fedtfn™Carer Ras SHURpl sth Blidcte (partoularty, bi
actives rdosien gottiomss aee conigrisirg dwios pctive comporgadst onddieament dose
.on top.of each other in the dispenser. The, housing i
portiofyy CARHA s f1QT8BY-c 18h SOBRIRRYRR miee MONO-Reiive oo Ba-active
di Rt cBm t iR tig) .
eIt Apb 4 B e el e e ahen! iy
shel | conprising two shell halves that are joined to
Suita&ﬁé é{qﬁl‘ﬁ eb#s@i&ﬁtﬂ%@%%@bn earsei @ro\é\@%lggtglsegécﬁ'g%e&icament carrier
in unfGPPRBAES! InNthrit AR therpaerigE(ile. PRER) BétvechoddcPdoge bortion is
conponents of the dispensing nechani sm are comon f

uniforsa groggheuetheesgirieantimethesaspeets. homrvesdihensragingfi.e. pitch) may
vary {34 Mo EIRTRE,iES W@%@hﬁalﬁifo%?. lhif%)er&m”go&arﬂélegéthe pitch may

separate parts | he” medi canen penser ne

progressiveiyzstredde ot pregressiasty incrédee thedughoutthé bedes.
conponents that are not commobn nay in aspects, be
suitably coupled. Coupling is achieved by any suitable

e RASRY TSI o038 e $ReHiamont
dispesber;t thesechayi bal arranged rig amntsuitbble Thefiguhation.a@meofpreferred
confiéi?r%%h "¢ thg ‘giggzbyt-sr}ge’i ggr?ﬁ(giunrgtic/)n, 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 strips sharing

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

The housing rriay 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 iwo shell halves that are joined to form the shell-form
housing, as a whole.
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advancenment of each nedicament carrier may be achi eved
in coupled fashion. In other aspects, nost or even all
woRowesconponent s of the di spensing nechani snPEr/€B2006/002831

distinct. In one particular aspect, the dispenser is

arranged such that each of the one or nore nedi canent

carriers can be indexed / advanced separately thereby
Suntabtwwﬂenegthd]enempwmtanh|ct|spém;er denguitableldsr mgcomnedating plural
?n% conbi nation, or indeed any, one, of the

mediginal SBites SRAP B Bl CaTDRneNEBhdriSrIg Mechanism are
comrﬁBN 'fﬁﬁ%@ Qﬁ'tﬂﬂe' Hle\&f&egﬁ‘eﬁth ficksS Phé 'a@g{aﬁtarg%CSf %a0fg common

station I's ca recei ving
commn@rsemat thﬁ numb;erawﬁ@eaamietpan%mithe\mﬂadlhamh dispenser may -

ment carrier is received by a distinct (i.e
be mﬁ%ﬁ%?%dual) receiving station. In the latter case, the

i ndi vi dual receiving stations may either be coupl ed or
not. The rel ease can have any suitable form Where the
In Otbﬁbr?@ﬁ?@tsrrém caatent ot dhese compangnisdhatoarg ot sommon may in

aspe@ﬂs’ ﬁée%wtﬁb[\{' {b rpﬁ&?pun C@ﬁ\?;els idv¥d W?ﬁglsﬁltaﬁlg'ﬁgh‘g)g including

ear or o r'mse acce

mecrtdmcdjllmeges (ery. acpgedring | @ viar ﬂfeeuseobfas@mm whes e rods) or
ment  carri.er

th of | abl e
electighe NG COpPITL o dss Ene GHUATE68 TRaHBING o b (i fdexing /
adva@e&htenf S ﬁb@fca?ﬂédt g:arﬂléP AA¢ bR SRARvedsh %gp e%%Eh.on

[1ster strip Is peeled apart about a define eak
wedge formfeature of the dispenser.The outlet may

h tabl e f ti t.ak
in oty Foriibls, AR Pet Bl o5 doinRRlebi ot He. HREZRshb mechanism
are difimet.tlA onkepdraelilapbsséct, tHeedispemder™® @H&hgea Such3hdseskh of the
herein to mean an el enent t hrough which the patient

one ﬁ&ynwrﬁhmedlcamarﬁr@ragﬁeﬁan hehénaexedal advancads sppamtely thereby

proviﬁ@&%g%éﬁb%d@yﬁg §ﬁ‘f % g@%fﬁgt M{fqgﬂg m%gﬁ ngncérﬁlg‘ination, or

indeezbamy baesofdhe piurbesttips mayg betacoesded.o t he nasal cavity
of a patient. The outlet is preferably a single
outl et, which conmunicates with the one or nore

Embgd fﬁén‘?sc brdBANiS bof?Pt'ht\)vﬁlPﬁ tR&ret 19%1 §mél%| r%@éﬁﬂmﬁbﬁ which is
ease. Communication is

capabler of hraneiwing phrak anadiCemgnt ftmrm and aaisal thosepin avhich each

medicament carrier is received by a distinct (i.e. individual) receiving station. In the -

latter case, the individual receiving stations may either be coupled 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
rupture, puncture, 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 feature of the
dispenser.
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mani fol d) that communicates with the nout hpi ece. The
patient may therefore breathe in through the
woreuviopsece, and the breath then be transferr epCT/GBoWEI002831
the conmmon air channelling nmeans to the rel eased
medi canment portion(s), thereby enabling inhalation of
t he nmedi canent product. The indexing by the indexer
The dutlet oady yaveappg seitabiesormebat |Flpa‘raahia|0taé<e§Qhe%ﬂmdf@ manifold
cessjn ortj.ons sequenti arranged in series
for 9‘5‘5‘8%‘*'@[@83‘5@%{'?@89“‘a%seetoo"% a[%/'%”ti‘ er. \Were plural
medi canent carriers are present, the indexing of each

carrier may be arranged to occur in coupled fashion,
The tetrat' mogithpieceays aaed hieseinridemean aoralemeshtirgugh mvhich the patient

referred as the came rrier ca i ses,.a .
may Bgleih SMe sStet: that T BRST i BY stdueShs et i Buéht placing
the nfdlithsiBty if ABANHDEES 1A éiﬁ@lt@fnah@é a@gebn RHe 3RAlithpreded&dmprises a

sheet and |id sheet of each peelable strip to open a

nozzlgdekiasertioni intepiing, nasek cpeby @fra palienides |id driver for
pul ling apart a |lid sheet froma base sheet of a
pocket that has been received at the opening station.

The cﬁltm‘tew eferaliiper singte putied, deticia corthoricates with rthe&me or more
rein, for use with one or nore blister strip

dlstmﬁbme@mntmw@ en taswwet%ﬁ@/ wﬂtm\ﬁa@ed P@fﬂrﬁemcatlon is for
exan&?&k%ﬂs al E6mAsH adn”'cﬂ@nﬁ@ﬂh f’d@S&t 'an a air- r-pipe or

ereln sald pockets are sp engt
manifdd)i theat betwaericates withl Hie ememh@iez:&ee'ﬂue euam@'ltematy therefore

ther, in icht di spen 'ng mech nis Mol se
breat 15 shreudy "BePebiicte PRSI hFaT By Be Gimaea flough the
comnﬁ’én NBIF ShBRABNAGEMeaha! 0 s reftlasad pm%'dﬁfanﬁ’élﬁ' bbﬂi’dﬁ@s)t Ghereby
gage a base sheet and a |lid sheet of a pocket whi ch

enabml ationcafdhe seediearmantipegeat.ng station for peeling
apart such a base sheet and |lid sheet, to open such a
pocket; c) an outlet, positioned to be in

The PrRBRING BRthENndéxdr @ploauyrtea’.bp@ﬂekmt séduentiah fad;hloh &)r example
user can access a nedi canent, dose paortion froms

accessing portions sequentially arranged in series along the length of the eIongate

carrier. Where plural medicament carriers are present, the indexing of each carrier

may be arranged to occur in coupled fashion, that is to say each is indexed

concurrently.

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
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opened pocket; and d) an indexer for individually
i ndexi ng the distinct pockets of the one or nore
wore@romsent carriers. Suitably, where plural ePONGB2@®6/002831

medi canment carriers are acconmnodat ed, a conmon openi ng
station is provided for receiving a pocket of each of
the plural nedicanent carriers. In another aspect,

lengttsliof bho clefinpe ietgesh aioqueeiasle ghicets decurbdrtorensi giheg i which

pocket of each nmedi canent carrier. Suitably, the

the d‘§P§@$'ﬁ%f“Q§|5‘@H $7Y COYXiSERs are |inking by a
communi cati ng passageway or other neans for enabling
the com ng together of the separately rel eased
ngjdi cagenbpenifigi tstation fohereceling aopecketebhbthe ©nei pr more
form nmedi canent carriers are acted on by a peeler
Upegkaﬂﬁﬁgpﬂﬁ@ﬁﬁans) The peel er engages a base sheet
and a lid sheet of a pocket that has been received at
t he openin statlon(s%)for peel i ng apart -t he base

dheet  amedlerdpasitianed © engagea pasrehest andeelihsheettof a pocket

| e 0 &£hi
S S R 53R i BREh RSl Brdelinb i} i o base
s¢Heel and lid@heet,ad dpen suchapoiete. separat e)
peel er. Suitably, the peeler includes a lid driver for
pul ling apart a |lid sheet and a base sheet of a pocket
that h 0] t [ b I
5% 30 AR, ROSPOYES 8l IF ORRRUARI 167 dpRE pocie
| thebugthe ehichs aveserdcarp acsessdawhedicahweritrdpse pbiftieat frora such an
W ndlng Slf(@%ace whi ch remai ns approximately constant
Nd the Iid sheet increases. In one

aspect, thls is achievabl e by fashioning the |id
driver in 'collapsible wheel' form wherein the wheel
cd)l | apgBsndexar. fqrhedwldamuy andexing filee \Whigiisct iposkets of the one or
decreas%sg# as || s'heet beconmes wound around it to

ﬁrf'egppr oxi mately constant effective
Wi nd| ng di anmeter (as defined by the dianmeter of the

. Wheel and the Stfl{) wound around it). Suitably, said
Suitablyphgfs piural elpegate werjsamant cgrrﬂﬂarmq;p,quommodated a common

t ciliont
o ATV B A AR L e
carrigrbeln iafiotHeeedspest,| distinct opemingnstations 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.

Suitably, the one or more peelable étrip form medicament carriers are acted on by a
peeler (i.e. peeling means). The peeler engages a base sheet and a lid sheet of a
pocket 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
strip is acted on by its own (i.e. separate) peeler.

10



of said resiliently flexible arns to secure the lid
sheet to the wheel initially. Alternatively, the lid
waledovmr2sconpri ses a wheel on which the |id sher€T/iGB2006/002831
wound up, said |id sheet wheel having an effective
wi ndi ng surface, the effective diameter of which
i ncreases after every use of the dispenser as the lid
Suitalsl%emb pehstsi d‘nglludeeda ldhdrivédreriel Puﬁng@@ah_ stod Ii@Bh@é’ﬁaﬁ% _artf]ase sheet
t he rovi ded to cqnpensate tor this increase, iC
of a pektdhak s Dpern feqalyhd Bt te\anening BiIPR. < he t onsi on
experienced by the |id sheet over its |length and hence
a variation in its indexing over time. |In one aspect,
In on¢ laspedtts pen fid drivemsompeises anpbashoin mdriche dns lig shicet snedund up,

s FEASEREh SREES DR S e Kb SESUpgEprsant

. whent @neRPaNSALElid oghemyin'br&rs%]gsqm Ond t@sﬁ%oﬁ?ﬁ’ﬁ@risoécﬁieﬁable by
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.effective winding surface of the lid sheet wheel .
fashianing e g driver imeoliappibleswheel foranwhasgiadhe whrel collapses (i.e.

; i t f t | O [ .
the gAY R HRE i Sadely o Yo Hes e Bluschoffd dpuna it to
give it ansovarall abpraydmiately onktaht dffective swindingdibmietsr (as defined by

tension provided at the |id sheet renmains . o ]
the diggisteiehtiecvneeband dhe siworRd arauge i) opuitallypsaidt epllapsible
wheef cbfbristy < Bhayity o8 (ELREANSROISETRS &R0l et fere from at
an angket With adspduot to peadiug. Thatleading End dfithe dil estieet &6 Ipapsé dver one

T A
lid sheet is fed over the rollers onto the |lid driver.

Suitably, the indexer conprises a rotatable index
Alterngitively, they lid girivet eosepriscsea avheel oA whichdde lichebeebisi wgund up,

said IFLSREEThBeltherlnd AT SRR hufbg; SR, 13 oMokl Bdneter o
whiclf iBeRidéesafie?shesy iuse dfomkeadispénsenesbineelics BrReét Windg around the
blister strip in use with said :nedi canent di spenser.

wheels frempensatiafe MRANS A dhen mEoYided danesnpansyente this increase,
whichdfGiit! RRali¥e FAPE ?%ﬁaﬁéﬁ P i (R W?*dbr@ﬁ'ceﬁ e lid sheet
| east one ‘nmedi canent carrrer s tnitrall'y housed an
over itg lengthhardhhehceé 8 dirigiondreils indbxingsevmrtinehanber to
receive the used portion of the base sheet
In one aspect, the dispenser comprises compensating means positioned between
said opening station and said lid sheet wheel for reducing the length of said lid sheet
therebetween to compensate 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 torsional 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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after it has been indexed around the index wheel and
separated fromthe Iid sheet. Suitably, said first
web@moes7and sai d second chanber are separ abl ePGIGB2006/002831

wall. In one aspect, said wall is novable to adjust
the size of said first and second chanbers. |n another
aspect, the wall is pivotally nountable. Alternatively

Suitablyetheatispesset bdaiplriysesnaugmlelblfer g6idingathe Jid tdheet andrbase sheet

oo A 51 S50 S0 RSN st 92 R R, o e

gu:def bbﬁbnp@ﬁtd itRE fiP dro%rSeﬁp'?o%ep%bédtorihéSgusﬁéeééhﬁhé‘es a roller
enabl es reversi bl e coveri ng |'e

mechpalsm uhbevigrshegt i fedrverthe rqblee&@ntoﬁhmndeduvafuch
* reversible novenent fromthe first to second position
does not result in any actuation of the dispensing

SUItamgCh@élllﬁd@xe@fbdmphS@ ahestgabRy ifdexnwhbel saeipigdrdcestée therein,
Il‘dngSItl on, the cover couples (e.g. directly or

said jnegxr wheel, b@ﬁ@@é@ﬁgeﬁ@edwﬂb@@ﬁ@wﬁﬁmrﬁaﬁ%uwsgsw'th said
e bt biek Spld RcBReq oReR TaiYa 4 Mpgetive pocket of
the bpsessheatrof a (slidigr stopeémese withoszid anatiéament gispénserhe

path may for exanple be linear or arcuate (e.g. about

a rotational axis). Suitably, the nature and direction
Suﬂa@l;/ the mRishd fdakl Rrdidandh editpemaerf a&cﬂ]ﬁoWHf‘beﬂm@és a first

e cover to the housing. In one aspect, a track iIs
chamief imwhichi ahlieast hee medicargenioearriet is mtlaﬂv fwusedcand from which
i.n_fol I the

itis dishenSel arf & S hahtBr i Yedeivd B Lol Sorfl BPind ase sheet

“after RNER bédh Hdexedesiolng th@ﬁr@ie&mﬁben@w@eﬁbraﬂé@%rﬁme lid sheet.

axis. Suitably, the cover interacts with a ratchet

Suitablly; epid first ghambgreang saidsegpnsg ahambeg@ae separahie iy arwall. In
one %%z.% %%ﬁ{'s\bé‘lg @le%mto %Hél%ﬁf rﬁ’e ér%betdg shid ﬁFst and second

he ra I'S spac rrve
cham’bers hig am:thadappsmtt tlwwvalhe; piadtatie maurgables Aﬂtbmailvekyethe wall is
gi r\ that further novenent thereof (e.g. to the
slidaliy,m "E%%Ptl on) results in novenent of the

Suitably, the cover is mounted to the housing by a suitable mounting such as a pivot
mounting.

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



10

15

20

25

30

drive gear, and hence advancenent of the di spensing
mechani sm Suitably, the ratchet and/or drive gear is
w@e@viotsdi with an anti-return feature to prevePCT/GBRANG/002831
(i.e. reverse) rotation thereof. Optionally, the
medi canment di spenser herein conprises an actuation or
dose counter for counting the nunber of actuations of
Preferaigyi thterwvementedfetasecovef frims dirst tonsetendralitliedrpositions is by

di spenser. The dos unt ey nmay .count the nynber of
movet GRS & Jeiet Relhob i ol BEN b ERamp e HESH arcArcuate (e.0.
abouirg%@ggﬁap@ymer may be nechanical or electronic in

form Optionally, the nedi canent dispenser

additionally conprises an el ectroni c data nmanagenent

. d I C n nt . sy.stem ha .
suitaB el A BEARREo Bk p B T BBTBE L9 SFHE e mounting
of thetoverg® e Hatsing.alndes appesteasrack B deRiddowithMdthe housing for

,o&gfratlons n saild data; and a transmtter for )
receipl QiR Hackfalpwershroyidedrta) the igayer Andhi iplewing therfgack a suitable
path §laeqwég_ of an operation on the data. The el ectronic

ata managenent system nmay be integral with the body
of the dispenser. Alternatively,the electronic data
nagenent system for ary of base unit that is )
Atteri B 1B ol s RBIEth i HotaenBb B Ry Ao B s, Sutably,
the ceVetiRRra@SRAM aQhtchBE WIS fNturh WBRAAE With& bRvé Year for drive of
provi ded the use of the dispenser herein for

the dispepeingi mgchanist. Suitably, pn o dirst mgition Hwp eatcbetaisdspaced from

At - 1 ' ' M arent fr.omt.he
’Fhe d}lgél%rﬂ?%gn% in g']eq ggé’oﬁgfsé%m% ghe g%tcﬁggl%upgg?é the drive gear such
that farthed hfovehsertitdefgod e gh €o d&s HiRBPYSIfEN L teBUls -in Bidwiment of the
. Description of the Drawi ngs The 1nvention will now be
drive ge3parskiaenge ﬁdY%@"&m@fﬂtﬁ fispensinepeshaMeMdr awi ngs
in which: Figure 1 shows a perspective view of a
- medi canment carrier suitable for use in accord with the
Suitablydithenmaittheti apd'os @rivef gedreisp pesdaed iwitrersink anti-r&iugnirfeature to

preve,%\?g%@m!zﬁge?gg%r'ﬁgg Po?gt?gneﬁ'ltelrgoef. vi ew sequential steps for

Optionally, the medicament dispenser herein comprises an actuation or dose counter
for counting the number of actuations of the indexer or releases of dose from the
medicament dispenser. The dose counter may count the number of doses left to be
taken or the number of doses taken. The dose counter may be mechanical or
electronic in form. |

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 Operations 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,

13
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medi canent di spenser herein for use; Figures 3a to 3c
show i n perspective view sequential steps for -
w@e@parisng a second nedi canent di spenser her ei PCT/GB2006/002831
use; Figures 4a to 4c show in side view correspondi ng
sequential steps for preparing the second nedi canent
di spenser for use where the dispenser is shown absent
the elédtroriitideta masagemhertti systemSorhsvyrart of exadsedasit that is reversibly
perspective view the gear nmechani smof the second
associablg Wifidhe bed¥penser ; Figures 6a to 6¢c show in side
view details of the gear nmechani sm when prepared for
use in sequential steps corresponding to those of
Accoréiinguoemndiaett asBart af thelprasentl veRtign tleeré is poowded tise dee of the
. view a detai) of the ratchet 'anti return' mechani sm
d'Spe'ﬁerm?ée'Qjem'&pﬁBﬁﬂg%ﬁfi'cé‘f‘%eﬁg|4?§%‘?‘:'CtFi gure 8 shows in
side view the di spensing nmechani sm and nedi canent
carriers of the second nedi canent dispenser; . Figure
Otheroaspasis andvigatusppbdieel inveswions withées eepa@nfrs‘mmat?renfollowing

detaiig SBERFop oY SBUHRIHES pc Bt o SotElnsng clims.

Figure 11 shows a cut-away view of the nouthpiece and
. .manifol d assenbly of the second nedi canent di spenser
Brief Peggription afihesDEaWINGS vi ew of a first manifold for
use in the nouthpi ece and mani fold assenbly; and
Figure 13 shows a plan view of a second manifold for
The inveation wilhaowobi¢ keseritecawith mefarénde i thecatdompdietirg desvings in
.  Description of the Drawi ngs Figure 1 shows a
whichiyedi canent carrier 100 suitable for use in accord with
the present invention, which carrier 100 is of the
type used in the D SKUS(r) ADVAIR(r) inhaler of
Figure 1 shows a perspective view of a medicament carrier suitable for use in accord

with the medicament dispenser 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 3c show in perspective view sequential steps for preparing a second
medicament dispenser herein for use;

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

_housing;

Figure 5 shows in exploded perspective view the gear mechanism of the second
medicament dispenser;

14
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G axoSm t hKl i ne. The nedi canent carrier conprises a
flexible strip 102 defining a plurality of pockets
wQae7/01861 108 each of which contains a porti oPCDGB2006/002831
dose of nedicament of a fornsuitable for inhalation
and in the formof powder. In accord with the present
Figures 608howiH'sftle ﬁlé(mde:}éﬂé B\Sthbo%eé* rﬁe&H&HigﬁL\Wen prepared for
enpl oyed 1 n a single ned canent di spenser, erei
use in s@gtestialigteps ovirdspondirg tootinosa @ft-igurés Sarterdc alubéa to 4c;
portions of a conbination nmedi canent product. Each
strip may be of the sanme size and/or contain the sane
FiguredPSshow® i ideCvidw HQddta® of theaatohe®"anth rétutrermatharfism of the
enbodi nents, strips of different sizes and/or
second shrdicameyt dispees’iit dose anpbunts may be enployed in
conbi nation. The strip conprises a base sheet 110 in
which blisters are forned to define the pockets 104,
Figurel® @hoh@8nagide aidw thes Hizpendihg mbthdnism bed medicarhént carriers of
seal ed to the g_ase sheet except in the region of the
the seﬁ?'i‘@f'ﬁ‘bcﬁ“ﬁe% IP@NSRInner that the |id sheet 112 and
t he base sheet 110 can be peel ed apart. The sheets
110, 112 are sealed to one another over their whole
Figurev® dhbwerecpait-eikplodeteviéw af they secrnd medicamertt isperser absent its
where they are preferably not sealed to one another at
MOUthRY§CE, The 1id 112 and base 110 sheets are each formed
of a plastics/alumniumlamnate and are suitably
' adhered to one another by heat sealing. The |id sheet
Figure11® sbewpra edsaway viewsaf the second siedigawaaidispenaer;
| ayers: (a) paper; adhesively bonded to (b) polyester;
adhesi vely bonded to (c) alumniumfoil; that is
FigureC d@tsbdbwy & leud-abegt viewadf thacmivathpiece baddhagifdle dssembly of the
base sheet. The base sheet 110 conprises at |east the
seconfldnedippment dispessehe | ayers: (a) oriented pol yani de
(OPA); adhesively bonded to (b) alum niumfoil;
adhesively bonded to (c) a third layer conprising a
FigurepdRysimows argilan ividw (af. g.firpbimanifojd fohlusei idethe Tauthpiece and
.sltri p %g)% i srg?hovvn as havi ng el ongate pockets 104,
manifqlg @ssegwPlyua run transversely with respect to the
l ength of the strip 102. This is convenient in that it

Figure 13 shows a plan view of a second manifold for use in the mouthpiece 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 fype 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
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enabl es a | arge nunber of pockets 104, 106, 108 to be
provided in series arrangenent along.a given strip 102

wo enwgiies7iThe strip 102 may, for exanple, be prpei/d8ed06/002831
with sixty or one hundred pockets but it wll be
understood that the strip 102 may have any suitable

. nhunber of gockets In a preferred enbodi nent of the
suitalyle (for ighaladien oand niadithederm af pousiesr dnj aceprdowithnthe present

o8B i DB IEER) ARiod BF A1 EELamen

dlspensen; wheremaodiﬁsthpqﬁbvfdleeﬁhélcenﬁidriens niélﬂcarhbﬁt dosK pofiions of
a4 106, 108 of which stéﬁcgh ?re of 1isame shape
a corghipation dngrigampnt -RIpAEEl é%@%’t Pp mfgtqamqwge and/or

contaﬁp%eéa?nﬁﬁogé%tﬁn ﬁt' (8 r%%itﬁhé‘ or tr"r‘f‘a d"?ﬁéﬁ%gggthembodlments,

wder therelrn, unt (dose
stnpsmﬁ cliftarenf sizésandior pobtanmggtdrf&rsahéo&&;ammuntmrnayrta employed in
combf)rbagkets of that strip. However, one strip will have at
98 one different active |ngred| ent inits
‘medi cament powder than the other strip. Thus, in use

the patient is able to sinul taneouslvsgei nhal e one dose
The gidip tqasmpiisesna rse sheep110He wbinhi hlistergodre fasmadotes define the

pock@g “1%)51' HH%E‘@S %Q@‘é ‘ri]ugwsﬁ@gt ¥ rz]{wgglﬁﬂ {jﬂ%?m% é@Pé/%aaed g the base
sheeﬂem;éphei the regiui @fpthleatﬂlseers&ld Isae}menhadnélpﬂms ¢ie hesheet 112 and

for di in thi articul ar enbodi nent
the bagg § eaf d 59@6\@@ q?ﬁf&@ea va‘\%) shegis ﬁ%i?ﬁ.q@ se@md/to one
I
anotrBFidvar HRCHER: Wit ﬁ“&ﬁ%@aﬁﬁgnﬁ?ﬁ%@dﬁ”%’ 116, where
they arediretenably ndit spaleddo arengmotbemnaf all. housi ng 220, in

whi ch track 222 is defined for receipt of follower
(not visible) provided to nout hpi ece cover 230. In

The IKE#12 taha HERG! 110 8RBeBONIRY eé’c&pfdrﬁwe@lwlp@aﬁocgi&umlmhammate
defined by the relation between the follower and track

and arep sujtablyi gdherega fo t ore rnathen dyeheal sealing Thei lidasheet 112

compljbe bt R NG Bollol sl BV BOEES (el 28k Bl fonded to

(b) pdyedibe achesiveRIondedsd g»@wmmmm doih abat isEoatEd with a heat seal
w ndow 224 t hrough which a_dose count indicia 225 is

lacquer &rending, te fhe bageisheet dJine base sheety] &pemlsesreé least the

followlgf)tg%{l‘@oe%’%ﬁ/ieﬁlgygfs. {3PoléreB I AMUEAOPAR atReSNEly bonded to (b)

aluminium foil; adhesively bonded to (c) a third layer comprising a polymeric material
(e.g. polyvinyl chloride).

The strip 102 is shown as having elongate pockets 104, 106, 108 which run
transversely with respect to the length of the strip 102. This is convenient in that it
enables: 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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whi ch nout hpi ece 232 is uncovered. Also now visible is
part of snap-fit lock 226, which interacts with a
- waRewlozas7f eat ure (not visible) on the nout hpi eRET/CB@6/002831
230 to lock the cover 230 in place when in the first
position of Figure 2a. Movenent of the cover 230 from
the first position to the second position does not
In a grefemes &mbcxﬁmwt raf thec Hissti am:i(aed:orshonedlca'amnehhejlspensers in

accorfignog N e Pregeph PveBon hateiialiehn Beciassuard 340 Rigrence to

Flgur@§Qnto”133/ elﬁefwébé}?s”eréﬂcgﬁ&lﬁ ARo tidévtical AdxibR §tnb5'1r6i the pockets
osition, in which part of the cover 230 extend

104, b@a@om ehwhishsairipe areef theesaroe shape and size epd IenUbSpa(t&d along

e s R BRI T SPERGHb, HLAdBOBRA AR owoor

thereidh, $m>@aaﬁiudtc(d6§é©oﬁtldﬁ)dn echniockes of Avélstripb€ingdthe same as in
i nhal ation. I n other words, the nedi canent dj spenser

the ofherrpreksts @ dhabpirips dowswernenersirip Willshayesat jeashoneydifferent
actlvédfhsc{';&&ﬂéﬂi 'u?ntsorfneHlE%rr%‘?ﬁg) tfn%\ Otg) ol e F‘%ﬂ‘l&aﬁ% in use the
| rease e

enser such as to de ose count indicia
patier#t2 & ka}nle)rte gimultaneeuslyt mhalenener elddengoxibn’ #86m each strip, the

Ei gure the nedj.canment dj s resented to

combyiedl 53 BTN conAHGTES PIRCEHQUG e RoUTRRR e 232.
After use, the nouthpiece cover 230 is returned to the
first position (i.e. as in Figure 2a). This

Figures ileetsh @adshaw sequestialrsigps (fomcnnqﬂr@ce rpamt kelde fapd-operable

medoh, 0o ol 51356 e SRebyb B8 Rg SRcdimens

beingmav enerdovadert hmalﬁru(lbpl)e%rcgmhcﬂﬁo onty deitsatsfelrd to in the
di spenser and_also, in this enbodi nent, actuation of

correﬁmdjagéleégwﬂm bequWeare.l@%Q"e\%m gasRRidWes penser al so
provi des for novenent of the cover 230 to a part-open
position (the first position) w thout causing

Figurac2aiahows tHe niedichrapeindispenser, cbmprismg aenbousing 20, in which

uatj on qf. the dgs unte his allo t he pa
track B52F clanefdon el ol fIon (agh VINeLeiovided omBHinRiCe cover
230. ﬁ:‘i’ru§é"atﬁéerhbﬁmplé&e @69érd§!39%| )‘rrl‘rg@aslfe blomgdh SPRASESTined by the

for exanple by a patient play
relation between the follower and track 222. In Figure 2a, the mouthpiece cover 230
is in a first position in which mouthpiece is not visible. In other words, the mouthpiece
is covered and protected by the cover 230. Also provided to housing 220 is window

224 through which a dose count indicia 225 is visible, in this instance of ‘30'.

In Figure 2b, the mouthpiece cover 230 has been moved to a second position, in
which mouthpiece 232 is uncovered. Also now visible is part of snap-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).
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toying with the nout hpi ece cover 230. Figures 3a to 3c
and Figures 4a to 4c each show correspondi ng

weegaemsial steps for preparing a second hand-Pelr/dB2006/002831
hand- oper abl e nedi canent di spenser herein for use, the
di spenser in this particular enbodi rent again being a
DPlI. For sinplicity, only parts referred to in the
correspondi ng description beIOM/are | abel | ed on each

. Fi e, The secqond nedic ser is.of the type
In Figigrd _?poﬁejmtr S5 G015 DL has DegRiTeYa firker gho ibirack 222
toa trﬁg Eb@m&ﬁ% icRalttrthe 'c%véﬂ?@@ R é@%%é}%h@'tﬂe Base 221 of the

rence. That IS to sa e secon
housidgs pera esesulisobtrmm.u‘ﬁ'rervmohemmt frodi tarsaconchto ithirds position the

. blister strips S S re.l see Fi ure

dispehSg; S nTIURITON it | AGLAEE if; fcigpehsst & make a

medicMént dissd %r@ﬁlﬁdﬁtﬁ%é}wtln RAMEISR OIS, BRE Fhéa‘carhént dispenser
pockets, with the anount of active |nﬂred| ent(s) also

is nOWeprr@edh@rm Tihe emﬁmﬁmms agisot Festlted rin pacttrm)rbpﬁélre dose

coun} b} e EL Rty BRI e AP BeRcBAE s BRI 225
byonéﬁnﬂnheﬂikaahewaeedﬂmﬁdVegt(s) t herein. The medi canment
powder in each strip may contain a single active
ingredient or a mxture of active ingredients.
In FigReeIE! ihe RRITEMERELboRUIR! pidefil B the pelBEfdtSinhalation
|'east one active in lent not 1 n er strip
thmmghthanhnﬂﬁm&aeQ@ﬁ further herernafter on operatron of
t he second nedi canent di spenser, a pocket of each
blister strip is peeled open to expose the different
After (B€l ﬁ@%ﬁtrﬁﬁ@&eé@érfmoerswet&hedrtattherr’rstt mmbel @8 in Figure
on the nout hpi ece. (Figure 3c, reference %ﬂ
2a). §hmrqoaree@gadg fonitzg estorrgep dwaeutbipiager peoteped o porision of the
dispe ;he strips 300a, 300b. The patient thus receives a
P P§§ed met ered dose of nedi canent powder of which the
di fferent nedi canent powders in each pocket make up
respective dose portjions. Figures 3a and 4a sho

it will fgaliedaliodin SeRTe ek 1 s madieamgntainBeRIRTProwdes fermayement of
the n&dthg c@éﬂJ&ﬁ'%t&%ﬁfat@"g@% cﬁs;péWs\ér*%ﬁ'roe i ﬂ'r:rhgérgﬁodrment

pi ece cover s an arm provr
actuationhofathe dose ropuapesrt t The 5136 rhedicement idigpenser also provides for

movqrﬂ%ﬁ;ﬁﬁé%}%gxgr ﬁﬁ?qjég)tac ﬁtger? Aégsr onatthe ﬂ%{ pc)srﬁorzi')r without causing
actuation of the dispenser nor, in this embodiment, actuation of the dose counter.
This allows the patient to clean the mouthpiece 232 and reduces the potential for
inadvertent or accidental use of the dispenser, for example by a patient playing or
toying with the mouthpiece cover 230.

Figures 3a to 3c and Figures 4a to 4c each show corresponding sequential steps for
preparing a second hand-held, hand-operable medicament dispenser herein for use,
the dispenser in this particular embodiment again being a DPI. For simplicity, only

parts referred to in the corresponding description below are labelled on each Figure.
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- nmout hpi ece cover 330 is rotationally novabl e about an
axis defined by the rotational axis of the ratchet

wQ@2®7/01287Fi gures 3a and 4a, the nout hpi ece covPeT/8B006502831
ina first position in which the nouthpiece is covered
thereby Al so provided to housing 320 is w ndow 324

hrough i ch ose coynt dicia 32 of a do
egh §’e'h%ﬁf ip&f JF%M&G dise %qﬂjrrbysge 2005/0154491

(Andé'r'%ont &eam)tﬁé‘l@nﬁ?@ CBHté?ﬁ &%ﬁﬁss hR&sY, g"o @Heﬁ’eﬁeﬁh By reference.

second position, in which nouthpiece
That jmta sayu,ctbveesawnobmdmanventmspereeg e&nprwdediwvl’dmmmedlcament

car 3y eFST85) 35l REXie %, EESEB T AdeFRE8 55, 000

first d@bﬁﬁ@éﬁlpémtalﬁs Rl e ameainedathdtipdvida intdah: of its pockets,
Addi ti onal no actuation of the dose counter

with ﬁwompunb@ @&R\é‘h ingredienils elssybeng fb@usﬂmenmeaciv Rackes of that
strip. 32@3% stfi ﬁs': rhfié‘trl gor?'t @cé&mémﬁhélgr?%ﬁrngéﬁeﬁcﬁ%ﬁ& ifi’'each of its -

has bee her to a

pockéts| gchipocket againdesing the samthnhegst GBacthamgrelﬁem@ therein.
cover 330 ext&nds al m)s& to the base 321 of th
The mgdiGamenioprwder iy saghstin Ay aenigin acsingleopCiygsingredient or a

mixtulr&!of Befiv @E%t rHHi‘Fvéb g ﬁ%%@@lcé etan pbq/d%??ﬁ bh&@%trid Eontains

gear nec eSCTI N NDre
at leasif enena@Meo mgrgdleee r&tandtr@aothemstripel o‘%@ tanble detailed further

hereiB; AL GRpERATGY 0N SO MR AMGBE SRS <@ Ropkeher each
blisteflis&RERSHelé® ofBl 8o 2xPBEE SRSIFbr&N Thedivamenb waH@Fs therein. The
i nhal ation. In other words, the nedi cament di spenser

patienisthesvinpalesean ther mesithpietes (Figuienda referenae $82) ée simataneously

mhalel i'ihé‘ﬁo@er? n? Elfée ?@gnﬁenﬁogpéh%;ﬁélgs%@%%?ﬁ?gﬁe patient thus

receives re ahed hﬁeteoee dosentofi méidiametitd poydeneofuwiict otha different
new r eadi 8% '29'. After use, the nouthpiece cover
medigahentpew 'isd&f RQske} Make UpUESPREive 408 PAgions.
Figures 3a and 4a). This corresponds to the storage
(" nmout hpi ece protected') position of the dispenser.

Figuref daramnd; 4avshaw Fa gmedlc'ametrih edispenserg c8fiprising [z hoesimg 320
Lo be provi uthp ce 332 I ch .
provifF 8taf ibled ipr 1 gty it soai iy FiaHGR 42 theuseuthpiece
covert 8301iHa8CAn arm 334 provided with a mounting aperture 336 for mounting for
interaction with a ratchet 346 of a complex gear mechanism 340. In use, the
mouthpiece cover 330 is rotationally movable about an axis defined by the rotational
axis of the ratchet 346. In Figures 3a and 4a, the mouthpiece cover 330 is in a first
position in which the mouthpiece is covered thereby. Also provided to housing 320 is
window 324 through which a dose count indicia 325 of a dose counter (not shown)

may be viewed.
In Figures 3b and 4b, the mouthpiece cover 330 has been rotated to a second

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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medi canment powder from the opened pockets of each

medi canent carrier 300a, 300b at an opening station
w@20070s2e1 Fi gure 8) for inhalation by a pati eneCT/EBgW6M02831

5 al so shows aspects of the gear nmechani sm 340 of the

second nedi canent di spenser herein. Housing 320 may be

seen to be provided with an internal chassis 328 for

detail cwlmr 6 hetachiated wHrelparios nidditdimetteddseris hﬂédéi I@vallable for
Wt hin the chassis fﬁféped and as better seen

mha‘aﬁier\eé\éﬁ@@n@k!v ﬂogqﬁtléat@n ¢ QBN @easmwnbha$ takgs place
Wheregp%é cBOAt fn'd%;él bte ﬁﬁg@%ﬁgggnecham sns 350a, 350b for

spensi ng ear mechani sm 340 can be
considered to formpart of the dispensing nechanisns

350 350b, R i t Fi d t
In Figliiks 36 a0 ednendipiats eoidn 3 bis BOER oSy s a third
posntld’rpﬂpfﬂwjr@:@%lt bPBg@h Wd mdthtﬁpﬁé@@%QV PArebt ﬂﬁ‘é’o\férQﬁO extends
anbers 303a he chassis 328. Each blister

almos{@ﬁ@ ithe baea 3230@%%@@@&9 820 rire $hje qrasitionaiist & peskieef the further

moveitBRtia'if s oML nblrc el g4t e gbnE MBsarpah ip more
detail S/thf‘efererlé‘ét% EROMDT 2tb&3 toDay i Ib@&)wl‘)f aﬂdj )dlspén%ﬁhg mechanlsm
gure 16, index wheel 416 - _and in the '"tw n st

(descrlmlrhm%@. dgtaji Wity referepse Ao Q@U@/%helgwa@ﬁveméﬁuaf@d in the
dlspeﬁéér' tof k& Yf FRsfidatReMOGE& %ﬁié’%é h&F RimaIAIdNd & ottﬁ’éfl\ﬁRISFds the

tral opening station he openi hg st
medwﬁﬂ?enttmspdamsﬁrﬂslnovxepﬁmedSﬂ:ﬂbJsmdr hmmvbmént:haftaalsﬁlpﬁsulted in

actuafiit of e ies So4ale AR NBRISE NEk RGO ety oRRag gl dspenser

such é’%f@de&%ﬂ@e G Hésé‘ Eouﬁ‘t ihQRRESDS B9 (}P@Sﬂ'ﬂi RKENEW readlng of 29"
chanmbers 315a, Rot at abl e base take-up spindl

313a, 313Db anchors the end of each respective base

Ater o, B HiunBEGH obet ninds FOTedb e £ Phoplehis” 35 o Fioures

3a andUd). TeEdrPedpondseao’ tM@%‘t@ragbé(Srﬁoumplecélﬁi'@tedﬂédkPpbgilnbﬂ of the
wound up therearound into a tight coil. Typically, the

dispensfrat i on of each base spindle 313a, 313b is coupled to

that of .the respective i ndex wheel 360a, 360b. The

used Iid foil 312a, 312b feeds over its respective
Refertingno¥0 %@, Figiyebsathe housing 320 may be seen io be provided with the

mouthpiece 332, which interacts with a manifold 450 that is arranged in use, to direct
medicament powder from the opened pockets of each medicament carrier 300a,
300b at an opening station 327 (see Figure 8) for inhalation by a patient.

Figure 5 also shows aspects of the gear mechanism 340 of the second medicament
dispenser herein. Housing 320 may be seen to be provided with an internal chassis
328 for outward receipt of the parts of the gear mechanism 340. Within the chassis
328, and as better seen by reference to Figure 8, there are provided mirror-image
(left and right) dispensing mechanisms 350a, 350b for dispensing medicament. The
gear mechanism 340 can be considered to form part of the dispensing mechanisms
350a, 350b. |

20



10

15

20

25

30

about respective lid take-up wheel 317a, 317b, which
also rotate to wind up lid foil 312a, 312b thereon.
weEa@h/ohisdl t ake- up wheel 317a, 317b conpri ses aPCEGBR@I6/002831

hub, to which the lid foil 312a, 312b is attached and

about which it is wound up, a central spindle (not

shown) about which the hub is rotatable and on which

is nmounted a torsion spring (not visible). This is
RefefffEFio,fEtr B MT0Pl= ol i Rl RGN bister
stripsi&80a] BOObwatehpositioned cwithin respectde left and, rigti chambers 303a,

03y 5e Passi S24hp EACAISIFT AR dDdey JONl eRaage? i rospoctive mult-

pockEN GIEOWHR J6uL1 Bebl, 'oFitRECHpe- u;rﬁs@ ihufd ime;gjrscﬁahﬁhamr of

tor$| OI’] spring I s to ensure a_ oug const ant I VI Nng
Glaxo8mithKling sap descdeed tandeshows in iLS-202005/808656% (Dasies ef al) —

see s 26STERy Wikl 416 7oty flip M RRRBRoR AR of us-a-
2005315449 1 5Pindleksore enal Naid Quédﬁsstvb%dbké:tsaéﬁ@!hérébyﬂ?hwéd towards

tension associated with the jncrease in theeffective
a cenfr Peging statios B2t A dlee oppaingAtatian 3dhetbie lishfoll 312a7812b and
1used, 444 gl 312 e
base?%'elr ear 0u3n1%_b %ﬁ%%ﬁ% o‘g'«l%mB [ %@:@g %?%egggﬁég%%g%gle about
beak8BD®a, 300b. rHye besutting ieanpip dase doil BHdap B 4b eoils nippin respective

| engt h. In use he_ di spenser i rimed as sho '
baserAjerdls CBAMBS S Lo Dk (Ralgtne hrerihe- 9 Sle cvida, 3130
g4 h i HE
enchB A ) B 8RB TR0 s Tok 31450t 1 B Y, 150

Prograssivéciiotatiord of eabhyrespeclive base takdeup shirelle 338aa313B0bsults in
and lid take- whege 17a, 317h to advance eac . .

the HiESts Jfase 5 e Sfomerihutted) b3 BOHEBRRt Hthia, dont coi.

Typiddigk &ie roRti6AT oft Babte 2R §in@REY13d,0318h Q@%ﬁlﬁléd‘ﬁ) that of the
contents of the opened pockets, the patient then

respestygtindex wheeh8@@ah3ahe nout hpi ece 332. This results
in negative pressure being transmtted through the
mani fol d 450 to the opened | eadi ng pocket of each

The sibed Nid3Na3124)0b1 21 fédds openite gespetitiverbelk/ 3084 308b ’and coils
rn, results in the nmedi canent povxfler cont ai ne

aboujTeraiuadK igkeryR Whisehed /BodkdrswBich AlEaneiaie 19 wied p lic foi
1245308 efeoE9UA T RRCESFTREE 914 4t/ SoBleis o o o
whick dhdilidafoil &12a, 312b is attached and about which it is wound up, a central
spindle (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 to ensure a roughly constant driving tension is
provided o 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
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nmedi canment dose. This will be described in nore detail

later with reference to Figures 9 to 13. Referring
w@o@012801 Fi gure 5, the gear nechani sm 340 mayPGEGB@6G/002831

to conprise 20 ratchet gear 342 nounted on drive

spindle 331 . The ratchet gear 342, |like the other

effectlgau gl SEElST of A I, Eke T WBBELS bra-cf | 78148 yasd 16 foil 3122,

e |
120 SEISIRESSedh AP LS TR it o e s

300a,2300nmary e maintéimedavieathe enfirecsiripdeigthn opposed
relation to the outer circunferential surface 345a. As
wll be seen, the outer 25 and i nner circunferenti al

In uséurtfﬁ@%%péws@ is JAhe@r#s BROWNIRA Fijur8s B=5t@Beednd 4a to 4c by
pro ileto gl ve respectlve outer and i'nner ratchet

movemeant fdbe Tpver 3304omdhersaconet Repition s ehewh inifigurgs 3b and
10 o 4 36l 4 Do R 802 1 0, BEBRFAT e v
wheels2860®t 36@ERbHd didl tﬁﬂé«mp ﬁhéblsaa‘b? are]cajﬂb«r?rtggaad\mric; each blister strip
aced-apart ratchet teeth: in this embg e '
30020 3005, {BRRRY oA 6P I5aHINGr BACKED el aialch B3OPAEE" open. To
accesoé ﬁ”% chgﬂgeﬁthﬁ%%ﬂeBQ?J%tQ YhE haGibhCiehesreBiHea! in through the

ace out teeth 344a") are offset from
mouth|h|eciae33321 ‘Bmsbresnlts tie megaiwecpwasaufaebemg transonittecdt éhrough the

mani@E AP o he dunedansTnod et ot 2edhdtin P08 300 i opening

statloﬁx32"7 thlé% ﬁirhol‘béﬂlﬂtstlﬁQh@fh?édl@érﬁeﬁﬁpb\héeﬂéélﬁélﬁ&%hhm each of
will be seen fromFigure 6a, the inner

the oaenedrﬁoeqketa snmultgneoualy b dEawR raul dBrasigh iheaeammon manifold

450 RSB 4RI SN heE T M5 M e ChvpafEprpinatn

medléémeﬁt?%@. SEi$ vl SbS4fscriBé@binwhicrd  dethitnidternwith dieference to
from o%jposed ends of the segment 349, the first
Figuree & fioch3.349a extending inwardly to the second section
349b fromone i nner tooth 344b and the second secti on
349b extending inwardly to the first section 349a from
Refetring -again tuljFigeet5, theegead numbtdmusméﬂﬂo Thay badsesn & comprise
of the first sec reater

ratchphgo gt ShadQuEet o Wi SaRElecRy Tt Hoe sacBREBREE Tike the other
gearé”"r?% WREQTofn halihgsPiidsen |Hhé|haﬁd3§91%¢‘fadé% 34 F4F @élative to the

extér?o?cof t?lg c:i%lspenser) and an outer circumferential surface 345a therebetween.
The outer face 343 is recessed to define an inner circumferential surface 345b in
opposed relation to the outer circumferential surface 345a. As will be seen, the outer
and inner circumferential surfaces 345a, 345b are provided with a stepped profile to
give respective outer and inner ratchet features 344a, 344b for ratcheted interaction
with a ratchet 346, which interaction will be described in more detail with reference to
Figures 6a to 6¢c. The ratchet features 344a, 344b are equi-angularly spaced-apart
ratchet teeth; in this embodiment there are 5 teeth on each circumferential surface
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

22



10

15

20

25

30

Referring to Figure 5, it will be appreciated that the
base take-up spindles 313a, 15 313b and the spindles
W@ ew/osisown) of the |id take-up wheels 317a, 3BCDGRL@®6/002831

respectively connected to base take-up gears 362a,

362b and |id take-up gears 36la, 361b. The index

Whee) s .3 ~360b are also provided w ears, .The
(the FRCISHE3AH)1 TBPUHISHB ORRS G ot feeth 3abdiechn the same
radiudVfrbf el 348s BEAStaliGe bitthdAyedr@42Md iR bitbPich Bﬁﬂﬁ.

(meshing) with (i) the gear of a first one of the

i ndex wheels 360a, and (ii) 20 a first idler gear 364.

o i 8580 Al B . R SR AT 438, Famores

surfawaegm‘entéﬁ64secom¢edtmgeéadbhed acddl pair vhiikeri t’éew 1324b. Each
neshes with the second |lid take-up gear 36lb. he

surfagg pRYMER} 89 gorsistsarl Hist ﬁeé sfcenRd éep’n@rg& 3498, %4% waich extend
mwar@@sﬁor%‘naéﬁp%osﬁhﬂglcﬁ tHE A, et ?S{‘dth@ fHSF 288kd d‘PS%a extending

I'n turn 'h" The "sécon
mwardlak’@} the spond esepdian 3424 frodd ohiei inngeaoothy 34Ab and the second

sectitl AL STRRYR DY 2 e ShG i Shos foet Fauiod adaceat inner
tooth V428t S TREOmdus dt Zurkatare BPYISESRt %ctUheSE@?:tl@ gjrgél%r than the

cover 330 fromits second position to its
seconsbseetiapn342b voherelytthe |segodd ssectipn i H9boforanssairaaipl section with

or use in the dispenser 30 is
reSpe%P%%g ‘Q%” 5/ 079727 (d axo Group Linited)
V\,hl ch, along with the US national phase patent

Ilcatlon derived therefro is incorporated herein
Referﬂs}@ dperighea 5, thailh becappireiatgs dnatninesbassiakeriphepindles 313a,

313b fjéhdﬂ thid desh ﬁy R egr%ﬂt EhoWlEF @Eg@ﬁﬂuﬁﬁaﬁ@w "’5‘1% U970 are

gear er eof
respeEtivply amrb‘net;ted? totkiaser tkehagt (ohbs QB2ar; 362D and elm Itake-up gears

361a O(g%g:ﬁ q‘ge ?)épn{ %g?%ggé @8%%&”g&o§8§;§g%@dmbwrs The inner
face S41 @frﬁq@r@i&né}' @e,{aroengng &tovided Mtﬁrﬁr\}eegégﬁg@é’ch FAE for drive

rat chet hub 346a further ‘conprises a c whi ch,
interagions froaphing) Rithu(i)ehegear of a ﬂrat o ofithenindey wieels 86@2, and (i)

a iR HoabABaT B A O BER el SR TSI fost one
of the3@P tauedup Wehaaltgdins 3846 aMeRbYea0bRNE g@dmmdesszﬂébl 361b,

t he m)uthgl ece cover 330 between its first to th
whichgpgpin Breshesywits theosesandnlisl, takeridp gear 361b. The first ldler 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 to 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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of the ratchet 346 in the ratchet gear 342, as will be
described in nore detail shortly hereinafter. In this

weanicasrar enbodi ment, 5 ratchet | egs 346b dependBReoenv2831
the ratchet hub 346a. In other words, the nunber of
ratchet |egs 346b is chosen to match the nunber of

t h 344b th t 342. 15 . .
referepierTh G ofaKeHeD SIEHE: 2qdar o oo okck 36 cite gl counter
mechgﬁmnbsy BREAGEMEACRILS HROHriYe WheePbRPANS GodowhbalheFedia

ow novenent of parts of "the gear
mschanl sm 340 of the second nedi cament di spenser when

e <A ERubR. 5383 Yo OUBTSHB RS LERRAEI B from e

outer Fchﬂiwhﬁeﬁa?lcé' of wHiEh! tdupedrRle aC pIRAIIt3 36F ebgisgshulatly &spaced-apart,
ratchet 346 i s angul arli@gfjls osed |n t he ratc

CerUle@Ze@tﬁ”V’rment% reslienty heargiroet Jadp 946a further
compfl§Es B BSBAEERRIAH, @@%Er@%&%}e tf.&%ﬁ?% ﬂ*"mmbgﬁ’ef‘“’e

336 dfi the. mmmhmpcecmweo\e&m 33@, foar establishimgp enditect dhee2c€nnnectlon

ratchet 346, h t d t chet 342
betwaes B Ui RISE AL S0 ot SpE Sapy Ry movement of
the moUtHA¢Se bsoéiﬁl%eﬁfltstﬁl'@t {0 ¥ReE p"dsitﬁhgf(%h%é 'ré‘t’ar){ movement

sur ace 45b to engage the I nner teeth
of thet tedchet 346 mdha;rgtodaet gead 342aas Ml bendessebedm pmetde(tail shortly

veerffer S PR oSROIT Brbich L PP B 5Bt g0 o

ratcheRIB B4, 3HD ot ﬁbﬁiﬁeﬁﬁéﬂmrﬁﬁéh@ﬂlrﬁt&ﬁeﬁl@@)% 3486b 35@hosen to
have not been advanced hird position of

matchrthgunember of inger iasth ﬁﬂﬂb@é tl@%@iﬁh@waﬁ%ﬁy opened),

both the ratchet 346 and ratchet gear 342 rotate

toget her (by 72 as shown) through inter-engagenent of
lnteretckienrcﬁﬂthb&tatdh@@@eé#&hZawdh tratchieh 346 magtbe Bdidr snddrstood with

d th h 34 )
referance jarapires REciodt, SrRICh B AW BausnenLe party of Tk sar mechanism
r
340 ow eeeo ea(%@é?ﬁ%ﬁ Qé%erebvgﬁénrgé%b%ﬁe@m%%n%&fhe%ual steps

e nedi canment
correﬂmwthng tmtitosercrfd:lgureeaﬁawtodimned pocket avail abl e at
the nanifold 450 at the opening station

In the rest position of Figure 6a (i.e. mouthpiece cover 330 closed), the ratchet 346 is
angularly disposed in the ratchet gear 342 so that the inner teeth 344b of ratchet
gear 342 are circumferentially spaced from the free ends of the ratchet legs 346b. In
the second position of Figure 6b (i.e. mouthpiece cover 330 partially opened), the
ratchet 346 has rotated round in the ratchet gear 342 to slide the ratchet legs 346b
over the adjacent surface segments 349 of the inner circumferential surface 345b to
engage the inner teeth 344b. It will therefore be appreciated that in this second
position, the ratchet gear 342 is ready for movement but has not yet been moved,
and hence that the overall gear mechanism 340 and dispensing mechanisms 350a,
350b have not been advanced. In the third bosition of Figure 6¢ (i.e. mouthpiece
cover 330 fully opened), both the ratchet 346 and ratchet gear 342 rotate together
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327 for sinmultaneous inhalation by the patient through

t he opened nout hpi ece 332. Referring to Figure 7, the
wale@pemser further conprises an internal retai PCTGB2006/002831

pl ate 381 for covering the gear nmechani sm 340. The

retaining plate 381 is provided with an arcuate shel f~

h het 342
(by 72538 P dhreRieB Bler enBabRIEDY of #hS Farchet Bh 44 au the inner
teeth %M%Sébd;}?'ﬁs fd BEfaNcS the 'bv\é’ﬁé:lp BebP mehanie @m%hehdlspensmg

. The ratchet 346 includes a protrusion 346d whi
meCh@ﬂ'@Q‘@e@W& BhA8b rasichhaswie rindee andt adivanceasacth me;cbcament carrier

' 0 )ans A4y it f|r t ition
300a w&uﬁés%ga Hcgékeg%gmcﬁﬁirﬁ ié)u 3? Em@et% t%ealcament powder
contalnwah-eﬂm&gﬁmﬂtpcﬁfket Bailadle bﬁtheﬂih@hlfblalm #4RE oPfhing station
he retaining plate notch 385 acts as a detent to

327 foe‘?t'@Hltaﬂﬂ‘éUmh@i?éﬁoecté/ thewratiegsthrough fe opengthmosthpiece 332.

cl osed" or rest position of Figures 3a, 4a, 6a and 7.
The retaining plate 381 yet further conprises a fixed,
Referring itd iFigurep@vhe IdispeB8ér fmtherrm«anpnﬁeismn intérnat retainifigeplate 381

for coV&fibg e G meQTrisn T THE veliting: pigiadb s Provided with an
arcuaie?@héﬁ-’ gBb I‘Wtﬁéﬁ‘ IléQWér HaGakchet @%ﬁ? @42ta?1d°tﬂ6§§tdh%i 8l5°™ne end

he rat chet and then the ratchet gear once
of thet sleelf 368 hetcolnaglsresl4@$> aenega@et fingei 88¢rin vductn lsspmzmdeme notch

305, TRraiersP bbb B gBah F35 1l SRk froygoton when

the ratdrie gany ﬁbnbéﬂ‘r@ﬁ'to@llthmé@é bo@éi“‘%()}tig irf Bs fike) rest posmon of Figure
orientation and the resilience o 38

6a, agghewein F\Mié!”ﬁ £ h@hﬁdnteﬁ;ﬁr&a@emﬁrﬁrof m?atghefewr@iruém 36d and
the reltélﬁmgyl ASRd Bf&gt'sfalté[ﬁ?%ﬁs' éld%ﬂ?r{t% Yek St tﬁgj'%(S B{;é%t[a Gc% Wr 330 in

res e ratchet gear

the nagﬂh;mebero&jsedhor mpbdﬁobpfﬁmgsmennapﬁa ahd 7pawl | eg
387 with one of the outer teeth 344a. Accordingly, the
reverse rotation of the ratchet 346 on closure of the

The reRHARE Bife We¥ﬁ§%ﬂe? E&hﬁhéé’é‘%&é@d éé?llérﬂe%aﬁlafeg 387 for

mechani sm 340 on each occasi on t e nout
interactiore witksihe suten téath cifdeedl thedratchrteghart34d tcafcxrmean gmatr-return

featurt o e, RO a4 Rk B Heflficls BB bl M Bponea, to
causeCEtidMef fesSiatdit 34Bi dHd Bephetratchet gbar 842 ohaé @ﬁ@?atchet legs
246b 346 in thhe gat ?Qgﬂ :?e4abr tﬁ42 bacllc(a tos}t S rest lposl 'I on

@nogaectheainner teet e pawl leg 387 is not an impediment to the
rotary movement of the ratchet gear 342 as the pawl Ieg'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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the resilient |egs 346b slide back over the inner

circunferential surface 345b to be spaced behi nd
waledo7erzsmt i nner teeth 344b ready for next opePCTGBRG06/002831

t he nout hpi ece cover 330. In Figure 6a there is shown

an enl arged view of one of the gear teeth of index

wheel 360a showing the profile thereof. The gear teeth

of all of the gears in the gear nechani smare provided

WhenWhé hnbablﬂhplélfeoé@\}e@ 336 ignetiraed o iiedirstesevédid positén {(Pijure 3a)
ol d 450 of the second nedi cament di spenser_now

to rotateﬁh@\xstonfet 4P dn dhe rRishelgeargifreback taits sestmqgiian Gigure 6a),
the reéhanﬁ éd%%&@g%ﬂ gﬁ%‘éh%ﬁ/@f%e ﬁé}eéiﬁc‘?f%i’é"rﬂfé‘i smface 345b to be

nout hprtece he” housi ng
spacedwemgd fdifferiontt Breer deeths@44n deaBR0for atesit Iopmmg of)md mouthpiece
}gé mani fold 450 is received by first shell cover part
COVer#99a such that a lip defining an inlet 453 to a
mani fol d chimey 452 is received within an inner wall
472 of the first shell cover part 420a which defines
In Figuiie 84 therglis shgwinl areentaggedriiewneinene plithesgeardeathsof mdex wheel

3602 SRR o BobiE FERRET THS|dech 348 BE P B S4B I o gear
mechanisinareqirdviceeawit tiis profild.y (not shown). As shown in
Figures 3a-c, the air inlet grille 470 in the first

shel |- cover part 420a is covered by the nouthpiece

A mor%g;/é’iéll ? #r}@gver ] Jf‘né énn%Ld %Qﬁfﬁné)g’ééddaoﬁlegﬂg%én? dlspenser

l.ece cover

now follows witk eefenenae topliguresp@teed3posi tion (Figure 3b) and
fully reveal ed when the nout hpi ece cover 330 is in its
third or open position (Figure 3c). I'n use, the air

Flguré ol $ovild the 8efdRd fi‘ﬁédﬂ&@m@r d geﬁ§ér5a5 P I%urmey Ib?@ 332 and

di spenser into the manifo O via t
that thesisousing Béommm@pmatlmmﬂrﬁslﬁﬁasand seaoﬂakﬂ%ﬁb s:lnelbgover parts.

h j 332. bl h ' -
The nidifioRPA5E T etensiEp Bt 38ef fougiitan B2hA Rtn ahiits Rfaefining an
inlet 415‘3ht@| trhamifaid IchirhAGY 48PSk ¥ecéibed %ﬂﬂ*m @nf"ﬁﬂbﬁmmm of the first
penser into its manifold 450. g al so be seen

shell we.r@re& 4302 whiclridgfines amoalanuetlgnllq Aé0mhhe foanRifdld @50 is also
receivB@%yPthe second shell cover part 420b such that a protruding foot 455 of the

manifold 450 sits within a manifold-receiving cavity (not shown).

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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particular inner structure in which the chimey 452
| ocat es above a chanber 460 and partly shares a common
WoR007/045891 t her ewi t h, whi ch common wal | 459 f or PET/GB2006/002831
bottom (relative to illustrated orientation) wall of
the chi mey 452 and part of the top wall (relative to
grat ed orientati on%r of the chanber 460. The )
sole emn iy ofRBalation; ah &pm pHisidei e seeond Figdicament dispenser

into l%f}hﬁﬁﬁ‘dfd@é}bts 454a, 454b. In use, the chimey 452
irects inward airflow (as exclusively received

through the air inlet gril I e 470 on patient

i nh atlon fromthe ch |nI 53 to,the pair
As el SinayPecRped HAtRiOTerem, 6 Haureh duand 4do the g sy 450 has
partlcﬁ,ﬂarcihﬂé’ﬁ’%{rubﬂirétlﬁ \ﬂﬁi%ﬁ théﬁémn%@g'%?l&a‘féss aBbge é"&ﬁa%ber 460

nber exit air of I Mmey exits 454a,
and mﬂzly shareso@ mnberwalhﬁéesthmth adith apemnhen Mvaﬂe4591&1fms the

ot g Uy S ep b vl R SR 8B g of o o

wall (peletivelerilluétrdted drisiatidn)\f tise bkamberntddl , 461 . Each
chimey exit 454a, 454b is paired with one of the

chanber inlets 462a, 462b by positioning them adjacent

The SfimBY 40914 cnihife RIETIILERY 33%if of EHiMH kit 45432 454b. In
rexit snap-nount s thereto vi
use, sheaphimneyt 452 direetsuineatd irfléw (dsteadclusiveie receiedd terough the air

. ] 330 full d ] .
inlet GRfe 47 Bo R gE nPRitGR o thect Smeryilgt RS FaHiSnar 2F ghimney
exits atml«aausdbt Phé m@@@@e@lhlag& baﬁtdf' dhadoker mﬂgb;etz% R®2b (only

advanced and a singl e pocket of each strip to be

one \p@lbleé@r@p@@hamb@r sxé| 4t . denpair 0§ chimneyckxits ¢béba, 454b and pair

of crplBitipfite %878 Jp2bFaré P, dgited bica PSE Brgar hotes. in this
partictfd emibddirhentosf dieﬁh@ﬁeﬁi AHR., 3B aindVBgth mokstis Prdvided with a

i nhal es at the nout hgl ece 332, an airstreamflows from
respesiiivei uCiiaTm AB14fEhehaeh chimaey Rt dddes 4bdb4smaisdewith one of

t
the chafHed ol 4825, 1826 0y ooibnd tnpfi SaftEnt ) BHEYafer. The
mouthb|eetee33a)®bmwdﬁd & the shaimbed G3dt, 460 @indvseap- hﬂmnts thereto via
ectlve chi né%:y exits 454a, 454b, thereby
Snapéﬂ? RYNg ﬁ@t'{rﬁ di camrent powder contained in the

pockets in the airstream andthence out of the pockets
into the chanber 460 via chanber inlets 462a, 462b.
As ddatadled hereinabove, when the mouthpiece cover 330 is fully opened to its 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 aifstream 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
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airstreamw th entrai ned nedi canent powder then flows
out of the nouthpiece 332 into the patient's
WO empionmyory tract. As shown in Figure 12, forPerRaBpd0s/002831
a single D shaped bl eed hole 480 is provided to the
wal | 459 which separates the chi mey 450 fromthe
chanber. 460. The, D-shaped bl eed hol e 480 | ocates
thencgPdc@inther RPAkSIhINIp dhe Bhambpr 4001\da shambenalptsaieRa,1t62b. The

alrstrégmﬁﬁ Hilla“r’ﬁéd ﬁ%%i?carff@ig{bpow&eﬁﬁ%n id\gs Bluf ‘3? I’g}@@ houtfifece 332

acts suc as to second portion

into thé patieptsrdspiratorplteett porti on") fron1the chi mey 452
into the chanber 460 to disruptively inpact the first
portions of the airstreamthat transport the entrained

As sH’&@H ﬁﬁF@rﬂﬁ'e ﬁQmmre%amp}eté‘glr@I@@%aﬁ&obl%g Hdi@ﬁ@b“s provided to -

br eak -UE any pO er a%g onerat e corrponents t here
the wall gtpSewhighssrpasatgs dbe ehimnen#650fons $iae chambies 460. The D-shaped

bleeq\llm?x{oLea.hgﬁﬂqu%tésta%gjéa%&?lg etgahé%gﬂifg h mﬁe%%tg $é a,5254b and the
chambepriatatasdal hE2bt he ekl b@bdpﬁolémﬂ&ﬁ Qo Suchhas to direct a
second manifold 550 corres onds to that of the

seconppepien ofdhe piFieamo(tie chleedtorbar’) fegm Hae chimney 452 into the
chanfyl 460 6 Bo gl oo, FREoPRBRRLLIRE dfibars gt wramspor

the eﬁ&@tnqmi mediteEment pdwdewainlto $3%9 chatribein 4§®pamehﬁlw&ebyebreak-up any
romthe r (not visible). In nore

powdgétagg'%ym?r GQQ'@BHBGHQHF - 550 has an inner structure

i n which chi ey 552 Iocat es above chanber (not
visible) and partly shares a wall 559 therewi th, which
Figuresld shogs faossenprldhaabtﬁmldcﬁﬁq that éhawaiatian lof ¢and hliernative to) the

manifh IS Vuite 2:F0% RBeliPon boRASP 22 & Chimey il ot 553

and dual chimey exits 554a, 554b. In use, the chinney
2 directs inward airflow (as exclusively receiv

It W‘"t he ARpTeeiRiehihatithpavegall shapg A1)d forgnof Hais cﬂﬂcﬁﬁéymamfdd 550

h 5 T
corre}B0fils, 9 kL fehel IR  MePHGIas B0 s hat OFE 138 Be readily
subsiituted fefi4he Wikerc Aihensgcoexd nrmnBSIdahoWbr drad wmelongate slot form
bleed m)l%tsSSBa({a 5a8%b Brotvrc]i%d to t%e wall 558 Whl(% separates the chimney 552
from the chamber (not visible).

In more detail, the second manifold 550 has an inner structure in which chimney 552
locates above chamber (not visible) and partly shares a wall 559 therewith, which
wall 559 forms the bottom (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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As with the first manifold 450, the chimmey exits
554a, 554b and chanber inlets are adjacent to each
w@Rwen12801 f or m pai rs agai nst whi ch an open bl i BECBEGB2006/002831
pocket from each peel able blister strip lies so that,
on patient inhalation, an airstreamflows exclusively
into the manifold chimey 552 via the air inlet grille
charabygr has dualio’ramtpmrinlecbaén@fvisihle) andst clealmobe'enig 564. The chimney

exnsdéﬁﬁ%qﬁggt o r'E' %g ?ﬁ \é(lﬁ mﬁ'f’ﬁ?@a‘ﬁpeentral n

t he nedi cament povvder fromthe open pockets into the
chamber. Elongate slot form bl eed hol es _580a, 580b are
As \Aﬁ‘ihothied‘ﬁat m@nifeld 420, thesthimapy exits 554aab34b ane chambrryinlets are

wiaCEA {100 R PUPRRG, oSSt et ol SRR b s

peelb!mlerblistm stiip e godhat, onSiatimnt Sivdlationd aohsirdtean fibas exclusively

into {fe BEATtgIc OB G0 A8Ro B0 e A "a'ae?ariﬂét Y v fst Portions of the
alrst@%inﬁ“lﬁ)(n&%?re’cfgd) tle\gﬁlgﬁhﬂi@ﬁ St QL I‘E%]Zpréol’eggiagymney exits

he medicanent po entra |nto t , ,
554&1‘, Heb4bi asd Qinamberemiﬁtpdoterdrmn ethel madicament meskdarpframythe open

| o te conponents thereof. The manifold
pOCk%g%m%%%gﬁgM%9MOl ly or partly conprised of or
alternatively coated partially or wholly with
materials that reduce the tendency of medi canent to

Elongaiee siot tfREN ebleed Shelesnadea.i a8 @9 proyidesl tanghe, walhissd9, which
f |
sep%?%gf@%o%ﬁ@ﬁ%é; ?rlogrﬁ S‘cﬁé&%h%ﬁ*b%\‘?@{)t Uggiléf' ﬂ-hes g ?‘é& slot form

bleeg) dlojees 5§V, NESAF-BFRE)ocabel drstailwdﬁrémebbtbmaéaihlrﬁaéﬁ rex&!; 554a 554b
| so suitable. It will therefore be seen t

and ShRar b inuse. 1P IEed bplesr SIAIEH0PCt FuphrRiio drect a bleed
portigfi?g Wﬁﬁﬁh@&ﬁ fm 3ﬁem§ﬁ?nﬁ§g ?ﬁ% i §hé Pﬁ?ﬁibﬁpwaﬁrru&%ly impact

s e tion o
the meditaeent PTowdarcemidainedi mtmmsmat chiambenbgrthel fsrst pireireamsportions
d novenent of the cover %u ar t posi tion
an {"te}ﬁ%beP FosY PBWFG\V\FSHPUIGFE %‘?'VHEO%%'FE r&H ‘of the
di spenser nor, in this enbodi nent, actuation of the
dose counter. This allows the pat| ent to clean the
The maniies] 4866, 550 raay beewhelsor haplyt eampesed of or alternatively coated

parhél')l}éﬁ%%%@?t\%%gﬁ?éﬂﬁg %5‘4 re%%e%ettgﬁdéjﬁcs Pﬁ%rdican?ent 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 to a part-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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pl aying or toying with the nouthpi ece cover 330.
Wi | st the second nedi canent di spenser of Figures 3 to
wa onassheen described in relation to a di spenB&r/GB2006/002831

conprising two nedi canent carriers 300a, 300b it wll

be appreciated that that sane di spenser nmay be used

with a single nedicanent carrier with one of the
poterttiat femisadgementhernacoidentalt uskc of the dispenserrati example by a patient

carrjer. Al keénat ively, each i cament carrier could
playing Rf I¥ing WithdBaoHtBpiesRCRVeB3fter (i.e. same active

or conbi nation of actives). The skilled person wll

appreci ate that nost of the conponents of the ‘
Whilstdtle cmeent niedicamsat dispeniser ohlrégures 8 toah3 hasnieeln tescnibed in

.plastics materials,.e.g., as ul ded .plastic o
relatiB 87 HipRENSE) LSRRG PP el GaTeoeA AP R, 20PR, SAGD it will be
appré@ateacthat tHat 3R didpbenssisby Ve bV With 23sihglelmed®dment carrier

. conponents other than the torsion spring (which may be
with page of rthen dispengieg sneekanismeapobachiag o @ny. maslieanerin carrier.
t] [ : ' :
Ater N o RN S5 AR B g Yo Adbiodhbt powder
(i.e. dgmé yotiyeret bymmbiratioR@fakctioédler than for the fol | owi ng

pl astics conponents: Housing shells 420a, 420b -

acrylonitrile-butadi ene-styrene (ABS) Mut hpi ece cover

e 8o R ymEpphle hapinaltane ot e filamen
dispeg®ér -of pibley inarebiiora toan (RC)matie: tirgeh eplasti3 materials, e.g. as moulded
o8 {BRBBAES e B ARSRA S E S e, b8 mecdicamen
dispeRér 6RFRlre®BAEUS! all RBATPCHENES bther @iari R toffidh BBARg Pvhich may

respiratory disorders such as asthnma and chronic .
be maiget from statnleas sieabmayibsansde (egpmyiectivromanlded) fsom a plastics

_ Cnfeot . . ,

e 6. 1205, 0 808! A CIERRAGRY HAYSHRE o1 scoal

(polydkiryetray@rie (POR)) etheptiEm for thé elfowiyd plistio® tommpoasnts:
angi nal” preparations,

Housing shells 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 respiratory disorders such as
asthma and chronic obstructive pulmonary disease (COPD), bronchitis and chest

infections.
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e.g., diltiazem antiallergics, e.g., cronoglycate
(e.g. as the sodiumsalt), ketotifen or nedocroml
W@ e00g/01831 t he sodium salt); antiinfectives e.gPCT/GB2006/002831
cephal osporins, penicillins, streptonycin, '
sul phonam des, tetracyclines and pentam di ne;
anti hi stam nes, e.g., nethapyrilene; anti- )
Appropiigtgfiagispmests may thusdg seleelesssee. (. grararle; Aralgesics, e.g.,
d 'epr j e ' L : ;
codetoD g B0 Elgqenifc, T8RERGL 5 nibrpfifd: Whginal proparations,
e.g., difiazsporaniim|lergios teag o roeomoglycate (ehg dsitheasadiest salf), ketotifen or
ci clesonide,, triancinolqne (e g, as the acetonide) or
nedoBtSMBIE G P 1B oL, 3y SJRvaR 11 c85BaESRems, Fenicilins,
strepfrRyGiH) QGhﬁh@ﬁﬁﬂfM’éQﬁtfegrac}cli’nésdérgd‘ye)ﬁée@@ékohmil%ﬁmines, e.g.,

S-(2- oxo-tetrahydro-furan- 3-

- methgpytileoesantésinflamgnatories.cagi.reeclometheasonel (et ras the dipropionate

esterf US4 s B TS . SPRRHE) o SRTELE) Ghoponice,
mométaspneas.dlyas aheofirdede efstw?‘,mt:icre@bn(d%, QtriaffCifolBRE 8. as the
i soprenal i ne, netaprotereno phenyl ephri ne,

acetqstidsly | BF ojfenol Yaridifiiorgi 1Bchsirexy-( Bognethyl-3emoat &y-propionyloxy-
ancr b Be T BarRlT S4 SBL G e ) ot

antitds@;i\/é@yb@ji@no@baﬂine' bronchodilators, e.g., albuterol ](e.g. as free base or
hydr oxy-7-[ 2-%2- [ 3- (2- phenyl et hoxy) propyl | stl fonyl | e
sulphatg), jseimeistel; (6/0- as Irpafopta)z ephpdint oadreralibaofineterph (e.g. as

hydrc%%8§’l¢§@2§ gc%]%}el['cg A8:9%:,.35 (&%?/@F%)ky ri]%qmﬁpgline, metaproterenol,

phenglepheng| plesrivprapanolentine; pirsiitstdl (©.9( ds eabathte) Heprbdtepsiqe.g. as
[ -5-y|)- tetrahydro-furan-3,4-diol (e.g. as naleate);
hydrqph?gﬁqq)t devtereli farpytalipeded. @s gulphate)| igoetauine, tulobuterol or 4-

e Rty RRRS B N R
benzethéazdidreeri ad¢pesinands| pgonists] @QopadR|3R,48,5R)-2-[G-Anin0-2-(1S-
I Y RSN T ST
tetralﬂgirrﬁﬁ‘ﬁl’eﬁg?@gfdé@" Eédgpes%le%@;%ﬁﬁt AnCIHHBIRS WY, (2S)-3-[4-({[4-

rtisone, ocortil sone or

(aminooadvors - bipépericimyljuariemnyllexy)pheayil26j(aB 4-methyl{[R+e-

t heophyl | i nat Jysine theophyllinate or theophylline; |
methy RBRRRA SR IO RRSAbO T Pab eFoRangiC achC (H aras,fee acid or
_ L or . i3 > .
e
bromidedr e tigrppivion,i agyopinee eedi direpium; neljormones, e.g.,  cortisone,

hydrocortisone or prednisolone; xanthines, e.g., aminophylline, choline

theophyllinate, lysine theophyllinate or theophylline; therapeutic proteins and
peptides, e.g., insulin or glucagon; vaccines, diagnostics, and gene therapies. It will
be clear to a person skilled in the art that, where appropriate, the medicaments may
be used in the form of salts, (e.g., as alkali metal or amine salfs or as acid addition
salts) or as esters (e.g., lower alkyl esters) or as solvates (e.g., hydrates) to optimise
the activity and/or stability of the medicament.
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be used in the formof salts, (e.g., as alkali netal
or amne salts or as acid addition salts) or as esters
w@ eoog/o128rower al kyl esters) or as sol vates (e.PCT/GB2006/002831
hydrates) to optim se the activity and/or stability of
t he nedi canent. The formnul at ed nedi canent product nay
in aspects, be a nono-therapy (i.e. single active
The fomolilatetentedicamentrprodiictpmagl i taspecist, beey nimnaatherapy (i.e. single
. _comphjnation thera i.e LLural ,active, nedic nts .
active DR IGAISI CONRINIDY Prostt abithak e sampedph Hherdny (ie. plural
activeTRGHICMREts CORRANAGE Srodficé combi nation therapy product
are typically seleCted fromthe group consisting of
anti-inflamuatory agents (for exanple a corticosteroid

sutaffp SRS o B GRMLASLFhFoRARES o LPbomERGTEieraB) procuc
are tyAcAINr @BRICRSE AN thEOgrotips comglstingfaf cantimflagmmatory egents (for
an antibiotic or an antiviral), and anti hi stam nes.

examplg aggrticosteroid epepPAHR), antichalinesaiseagerdsi(fosxample, an My,

i =L Rfl r - ' d j ' angs: :
2, Ml ok MoBoPRT SMBRTRE 85t e tiorb (0P s istst Bftinfective
agentsNaled spordnibisticerar dm aaetivifat), r apdo-aitinBsamimesh ARV euitable
anti-1nflammtory activity. Exanples include nethyl
combjsiediens S5e @visageddni sol one, dexanet hasone, fl uticasone
propi onate, 6a,9a-difluoro-17a-[ (2-
furanyl car bonyl ) oxy] -1 :

SuitaBle- bptHinkamitoryreadsts 3includeacdrticesterdids4and eNSAIDSb- Suitable
car bot hi oi c aci d

- f . .
corticggtesaidg; arethpee P@b@”@ﬁ?&”@ Eélﬁiq%%f9?§idﬁsaf&< fheir pro-drugs which
173:40Ri-9Bi Y- oSt oz e . hpridhi
nave L SFEABLRTALRY ) o) el oppa st "iictisolone
predriisaiboert dexamethesbres (leticasonke popiongie onbudoediflore 7a-{(2-

rany S I ROASS BB USSR  tepe- 17

_ e : ; ; .
carocig e BBEISh AN BF 00l i, 5L BRA Ry g permetiyhs-0xo
17 a-propibtfloxt effidi@stacid disst Bpeafisothivid udeid | St(2caestetrahydro-
propi onate, 6a,9a-difluoro-1 1b-hydroxy-16a-nethyl-1
furan38jy() esten bgrlomethasaneesees 6.¢aheohirpiapignate ester or the 17,21-

. 3-0x0-andr ost a- 4+ di - - [ Q] C '
cprogofi, A dsbiodertac TG, PERRALI s8R (e, re rurote
ester) aridféirldis i st stonidenydileponide] cidledoride tutikocort propionate, RPR-

6a- net hyl - 3- oxo-androsta-1_,4- = | . i

106541, and ST-126. Preferred corticosteroids include fluticasone propionate,
60, 9a-difluoro-11p-hydroxy-16a-methyl-17a-[(4-methyl-1,3-thiazole-5-carbonyl)oxy]-
3-oxo-androsta-1,4-diene-17p-carbothioic acid S-fluoromethyl ester and 6a,90-
difluoro-17 o~[(2-furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-
diene-17B-carbothioic acid S-fluoromethyl ester, more preferably 6a,9a-difluoro-17o-
[(2-furanylcarbonyl)oxy]-11 B-hydroxy-1 6a-methyl-3-oxo-androsta-1,4-diene-17p-
carbothioic acid S-fluoromethyl ester.
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preferably 6a,9a-difluoro-17a-

w ¢@7owsanyl car bonyl ) oxy] -1 PCT/GB2006/002831
1b- hydr oxy- 16a- net hyl - 3- oxo- androsta-1 , 4-di ene-1 7b-
carbothioic acid S-fluoronethyl ester. Suitable NSAlDs
i ncl ude sodi um cronogl ycate, nedocrom | sodi

Suitahi®ios NEAIDSst einghile( PoBdiuFni b‘FrPB?%h(C@t% tﬂ%@?ﬁwm". neSOd'Um

orose bl LRI, PANEC CEEHERRIN POE hirs o e
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PDE3#YDEAdRhibitois)ORUkolridriet antagonisimtiabibitars ot leitdsene synthesis,

i nhi bitors, beta2|P rlnalﬁ oni aand aden S|net q
INOS riBhibiioe BRIAS aich PIas RS M ICIIS BeIA-2, HESD] A agonsts an
adencgsﬁ%; 5%%%? ?éﬁ%@%’csﬂ r 3Rt t§t(§g(%cﬁano§ﬁ\%”25'égi‘>nlsts) cytokine

I nhibitors of cyt oki ne synt hesi s.
antagSmstsak(leeg otchemdkinendaringonists)t or indihitoss sof neytalgee synthesis.

L e e
salbutal rIf( ttﬁéasbl1ﬁ&%é Frahe ec 9448t ﬂiri‘n@ﬁer@ﬂ ge .§abht she fumarate),

U|t e phosphodi est er ase 4
fenote‘mhbfohethmtahmmehd@altsd:mreoﬁds that are knovvn to inhibit
the PDE4 enzyme or which are discovered to act as a
PDE4 i nhibitor, and which are only PDE4 inhibitors,

Suital?l%tprfd%'ﬁﬁ%fé@’éré@é thEEDEklPiﬁhlmtdﬁﬁném@@bmpﬂfumbethﬁDEré known
as wel Generally it is pref%r @g
to inhifsibthe POEA enzyms eowhigh are Aissovereddamatasi @ Fi isipitor, and

i, S OB 5 S i P memers of

PDE ﬁrfnl;ﬂaé welliag BPE4byGeherallgHilis foveferiee toouse a/IHEQIEA imhikigor which
e s e S b s AR v
om AR Rl e T L LSS

t hi t.al
binds (#Ill%ﬁqcrﬁ \ﬁﬁtli Eﬂ% rﬁtfﬁ?aw; d%htlhéﬂ:%rg&%éﬁ’b?%l\é" (’i@?lﬁsf}%r’che cAMP
catalﬁld Qte(\lvﬁ’ilaﬁ binds Rnarsd Semotipraniih‘a tdmoaffldutylm demominated the "low

e A e 1 s NG PR
rollprﬁﬁ{ wﬂHta hIBP L#?[IHI ﬁorﬂf?\%té’d?%é’*ﬂlﬁﬁ‘ a*ﬁﬁn’!y"‘ ‘bﬁﬁdlﬁg %itéQHPDE 4).

erence as though setf out here
This féam 'éHiBDE@C"s?hould not be confused Wlth the term "nPDE4" Wthh 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 inhibitors include those compounds which have a salutary therapeutic

30

ratio, i.e., compounds which preferentially inhibit cAMP catalytic activity where the
enzyme is in the form that binds rolipram with a low affinity, thereby reducing the
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appl i cation WO 00/51 599 for an another description of

sai d assay. Sui.table PDE4 inhibitors include those
W@mﬁp/@msdls whi ch have a salutary therapeutl C re¢i/GB2006/002831

i.e., compounds which preferentially inhibit cAW

catalytic activity where the enzyne is in the form

that binds rolipramwth a low affinity, thereby

side effadis widch Iappac@thyf &reclirkedhiocimhiyitireg ére formamdich blrels rolipram
i nhj bl_tln e form whij hblnd

| i
i el e oS oAy o S ed e P e v
have 85956({ FRIS GP%’&HWSF gréatﬁﬁ‘éﬁ réfaldsfe’| Qoropthe,abwm catalytic

greater as regards the | O for t

form Wﬁtcﬁ' bihbs rbMsramvritaha Bighdsffiniey divided by tile &CBj dbr the form which
finity divided by the 1C50 for the torm |ch bi nds

bmdsrrollpranamtwa lovwaaffioity.af fi nity. A further refinement of
this standard is that of one wherein the PDE4
i nhibitor has an 1C50 ratio of about 0.1 or greater;

A furtﬁ@rtrgeffn%ﬁﬁ&t'o? tﬁlg%téﬁdér@ IQEha*tQﬁ oh@fi%é’réwmé‘ PDE4 inhibitor has an

etin bi ndi ng of 1nM of H Rroli
ICsq tretia dfoalpouf OFIDE4 gma@m paiddeaticols m%\rﬁaﬁ»@ tqf dhgi &so value for
affinity over the IC50 value for inhibiting the PDE4
competihgwith theabindirig gf diMaofi[8HiRwblipranbtandgomoof RRE4 wihich binds

a lowaffinity w AMR as . S
rolipraiBs G 8 G ST BRSSP HEE0 VAID1 ob I RRNGH Ra Dby atalytc
| C50 ratio of greater than 0.5, and parti CL‘i 6}\/1{3\‘-! *}ﬂ\ﬁﬁ
activiy@fotaraswhishi Bigds relipra® with gleuasinihaging 10:MIPHI-cAMP as the
substiétgfe”ed conpounds are cis

Cyano- 4- ( 3-cycl opent yl oxy- 4- met hoxyphenyl ) cycl ohexan
-1- carboxylic acid,

o GRS SRRS  dSHBACH SRUSE s an 0,

and Gadierleq BiseneR Ryt 0?{%3%0%'3@?? §rgate] 18 10, Preferred

compXAbB! &fe0fcig0 RE4- (ﬁlbydflobelmlo& &f-mamwweylylt)cydldd&axan -1-
low affinity binding site and have an | C50 tiog
carbaylio. 1 or §fidater. CRis@FDAUEONYE-BNCATtBrRYC mgthoxy-4-

o BB R dHE BB RN Svccpopyimetno

4- d|f|&0mm9th6xyzphenya)lcyelbheMrs-aLoj:s didesenate Examptesnof compounds which

bind pfﬁfgéen%%ﬁb? e }ow a?flmty bindl |t1§ 'sie dnd’ pnrc Yave af Pé(fs,(l) (r:éatllo of 0.1

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 CI-1018 (PD-168787) and
attributed to Pfizer; a benzodioxole derivative disclosed by Kyowa Hakko in
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281 fromel bion (Hofgen, N et al. 15th EFMC I nt Synp
Med Chem (Sept 6-10, Edi nburgh) 1998, Abst P.98; CAS

wo edogneasce No. 247584020-9); a 9-benzyl adeni nePCT/GB2006/002831
derivative nom nated NCS-613 (I NSERM; D-4418 from
Chirosci ence and Schering- Plough; a benzodi azepi ne
PDE4 i nhibitor identified as Cl-1018 (PD-1 68787) and

WOoGHB76EUKeSY FronPkyada Hakkes;nvodi2zede| ﬁoﬁlﬁNe}zspt(L‘aﬂdells L.J. et al.
di scl osed by Kyowa Hakko i NVW0O9/ 16766;

K-
Eur ResRLIANMLICAnDENT Fash 3emSertaleies| Geneva) 1%9814998%&2 (suppl.

20 ABSEEZU RS o, S2R 892 G lpaons

WOQW@BSOEEfmeeNSeloBbrelﬁﬂmeBZS Perabyl nacqrpbwltedlb)oreference) from

Byk-étﬁ\% %ﬁ%gn{;’@%, g% }(?Qﬁn%g?(tﬂ ai_zgf)(a 10b-hexahydro-
8- meﬁ%@%@'ﬁ%m&é&]&@%@ ﬁlﬁlr%ﬂﬂ B3I I?l]?'\i-?hw& )}Ibeﬁzénﬂie which

OXy- benzo| c

is a miggd AHDE PO mhﬁ)uwr]wmphnhasdw@rwgpamﬁmuL istreccan by Byk-

Gulddgh o Rlanetr caroniims, syt Gl foyp SR PAIEPR st rarma;

VM55479\i865 ﬁ&nw@ﬂbluﬁwmnbbeﬁsmm |Fd]’*lr Kd%ﬁfaarmharmacol
VMB54/ UMB65 from Vemalis; or T-440 (Tanabe Seiyaku;

Exp Tigri1998, 284(131 162), heTRR86I Exp Ther, 1998, 284(1):

162), and T2585. Suitable anticholinergic agents are
t hose conpounds that act as antagoni sts at the

Suitablkesaaticholinergie agénts, arenthpsetcarbeundshihae acb ap @ntagonists at the
whi ch are antagoni sts, of the rece

musceyiBigpleseRoEIRgRTHerdar HasRETORRUEIE A B5 &6 BtAgonists of the M
and Me'rbe@‘&e@ @@mﬁaﬁscbhh%h!ﬂ@tlﬁéiu@d thoakdibi@g & the belladonna

opine, scopol'am'ne omat r opi ne, hyoscyam ne; these
pIantsorasouhuisiraieé foyr ntibiel ylll@a’km <Diﬁ safe@mde,assq)rmrﬂlnebe|h®glatroplne
am nes. Particul arly,suitabl

hyoSCRTIBRoTHSHEr GTDROTIHS are TeBTHUY GUMiNs{esed as.2 Spi being tertiary

amin&§.om de), sold under the name Atrovent, oxitropium
(e.g. as the bromde) and tiotropi um(e.g. as the
brom de) (CAS-1 39404-48-1). Also of |nterest are:

. an [,in 6 j .
partiddf S8 Gyt el EPRRIR, (G 76 1 domide). sold
unde5€he( ﬁlé\ﬁe Ktﬁb\}é@rt 20xitrepiuei (v gl%ﬁ)t‘r@lbldmuﬂé)mdﬁmropium (e.g. as the

9), copyrrolate (Robinul),

bromlde) (CAS 139404—48 1).” Also of inierest are: methantheline (CAS-53-46-3),
propantheline bromide (CAS- 50-34-9), anisotropine methyl bromide or Valpin 50
(CAS- 80-50-2), clidinium bromide (Quarzan, CAS-3485-62-9), copyrrolate (Robinul),
isopropamide iodide (CAS-71-81-8), mepenzolate bromide (U.S. patent 2,918,408),
tridihexethyl chloride (Pathilone, CAS-4310-35-4), and hexocyclium methylsulfate
(Tral, CAS-115-63-9). See also cyclopentblate hydrochloride (CAS-5870-29-1),
tropicamide (CAS-1508-75-4), trihexyphenidyl hydrochloride (CAS-144-11-6),
pirenzepine (CAS-29868-97-1), telenzepine (CAS-80880-90-9), AF-DX 116, or
methoctramine, and the compounds disclosed in W001/04118. ‘
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i sopropam de iodi de (CAS-71-81-8), nepenzol ate brom de
(U.S. patent 2,918,408), tridi hexethyl chloride
w@ Bavkiisone, CAS-431 0-35-4), and hexocycl i um PCT/GB2006/002831
met hyl sul fate (Tral, CAS-1 15-63-9). See al so
cycl opentol ate hydrochl ori de (CAS-5870-29-1),
tropi cam de (CAS-1 508-75-4), trihexypheni dyl
Suitabledawtittistaminkes (aleGréfédret] td-a8) H1-peoeptareqntagonists) include any one

CAS-29868-97-1 t el S- 8 -90-9), AF-DX
or mArgedT 165 MGRSTBLE Ao KoM EEATBARS I eSEPlsLscprchare safe
for NS Qtk. 18aPubreabbwaraimld, hb&haewés iRAbRGrs’ of ehEemid@ction of

as Hi-receptor antagoni sts) Include any one or nore
histagifine mdthn brrecepiomsnt ples iReluda sthagplamingsi ethylenediamines,

ant ERYEREFPLE BB o A isdlbedl P nose

whiclPicafi 5é Jahsctefizdd Hsi bééﬁ&bﬁ%lﬁeﬂﬁhéﬁﬁ(ﬁ%henctmes Second
et hanol am nes, ethyl enedi am nes, and al kyl am nes.,

genegafian BptagoNIsSr WhiGhs arg ehen-sedalincanbaye & SiMiiass Structure -activity

e BRI R 0 IR, A A BRERY B e

tertiagntangnai groap with giiperizine wr- sipdedineg, Bxawplarysantiaganists are as
structure-activity relationship in that they retain

followsie core et hyl ene group (the alkylam nes) or mmc the

Ethan&@émlﬁéé‘ HrBR oA R thalBald), Rﬁélhébﬂ?e FamBr#e! idi#ylhydramine
enpl ary anfagonists are as fol | ows: Ethanol ani nes:

hydrmxzhldnlldmmmmevmwéan@te cl emastine fumarate,

di phenyl dram dro hloride, a [ ydr | y .
EthyEp Ry PR gy anPRUETIY piaRe e B e FRY e fiftennamine
citratelCl , and tripel ennam ne citrate. Al kyl am nes:

chl ropheniramne and its salts such as the nal eate
Alkylgetines: anghliephenisamife. apdpdsasaliessutty Roxpei malegte, salt, and
acrnvﬁ%@r{ oxyzi ne panoate, cyclizine HC, cyclizine lactate,

i'’zine HCl, and cetirizine HCl. Piperidines:
Pipersiress: ZOh9drdx9}zineakb-taG|t i meIrbidyzind opanedte)e cyelizines HCI, cyclizine

descar boet hoxy al ogue, d terfenadi ne and
lactates rpedizing % fﬁﬂﬂf &!ﬂqldgvor anot her
Piperidines:  Astemizole, levocabastine HCI, loratadine or its descarboethoxy

analogue, and terfenadine and fexofenadine hydrochloride or another
pharmaceutically acceptable salt.

Azelastine hydrochloride is yet another Hq 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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pharmaceutically acceptable salt. Azel astine

hydrochl oride is yet another Hi receptor antagoni st
waohkdoci1asay be used in conbination with a PDE4 PCT/GB2006/002831

inhibitor. Particularly suitable anti-histam nes

i nclude methapyrilene and |oratadine. In respect of

e SR DRSS i ORI e By i o

the l’@]ﬂ‘@@ﬁs@ﬂfb Hﬁﬁnﬁiﬁﬁ%‘mngfb@:@%? S)%P%xglfn @g &ﬁ'ﬁ&%terond or an

di spenser action. The nedi ca onen
NSAIBdn‘@nﬂahﬁnlmr@coagmtsaﬁer axamiey aa;\el\/lactM@l Nhﬂ\m tdreM; receptor

oG48 GRS b TG BRI Shcpp it
or ana#Niral) (A asesBhAnesMIMsbitad¥® coMbindions, dYg nofsgkar

antagoni st), other b2-adrenoreceptor agonists,
antiinfective agents (e.g. an antibiotic or an

Suita S&t | ﬁ%ﬁ%@ﬁ%gﬁgmgg 9 c@ﬁpqwtfc%@%le a Po-adrenoreceptor
agoni%t) a0d M| abiieBsteriBat Al ethéo'&%ﬁﬂh%tlﬁﬁ”mdo?ﬁpdéhble component
b2- adr enorecept or agoni st and a corti costeroi
comprises ca- PBiErdi| iahibitor,i anoaptichblirerg@moona nindorep theresf.aThe Bo-
or a m xtur

adrenicfgpeRipr S9RBISH MaYICE RyPBUIBH S SAUHTEPL Sy BSdhe free base or
the sﬁPﬁh@E& QaWPoﬁﬁlﬁﬁ&'@ke gS 46 thé‘ﬁmbftﬁaté rs%ﬁ?1 B?Wn%teFdT?eg as the

| phate 'salt) or salneterol , as the xinafoate
fuma@Aetspltb rTHeogarticestenoid agamfs)rtemen"rpmh@a beskimgthagtne ester (e.g.,

the ofRoRbRRE) §F &'ERipr? b B TEBL ne Mafoliee) BEBLHESGLGR,

(e.g., the propionate) or budesonide. In one exanple,
the co-fornul ati on conpati bl e conponents conpri se
In ong gxaERiBnidepeRfREMHREOM rPnRatible gosinonsnts, comprise fluticasone

proplbnéat{eegﬁd %Q étdel'l 8f Eysatlpg‘léfé&a éaul?r%/ tHe %lgfézﬂs salt) and the

nula I'nco onhent “conpr i
co-foﬁ’DElaﬁonnmcbmpatlbleamwmonmhobonmnges 6e PDE- |4p|ir&txb|¢qm usam anti-
i ot ropi um m. xture there
CholiayOe{Grch dpr QBMS“ Broimie %rothqeﬁnwmahrpmad%%@am%vae thereof.
conponents conprise budesoni de and fornoterol (e.g. as
the fumarate salt) and the co-fornulation inconpatible
In  anothrineexaroplepr thees ca-fPoRUlAtioNhI dimpatjblan components  comprise
&t‘ chollperg{ i(
bude&&itie ¢8R4 ' AFhdteto ?e.%. as the fumarate salt) and the co-formulation
incompatible component comprises a PDE-4 inhibitor, an anti-cholinergic (e.g.

ipratropium bromide or tiotropium bromide) or a mixture thereof.

Generally, pbwdered medicament particles suitable for delivery to the bronchial or
alveolar region of the lung have an aerodynamic diameter of less than 10
micrometers, preferably from 1-6 micrometers. Other sized 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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I pratropi um brom de or tiotropiumbrom de) or a
m xture thereof. Cenerally, powdered nedi canent
w@arwiocdses suitable for delivery to the bronchPel/Garoo6/002831

al veol ar region of the |lung have an aerodynani c

di ameter of less than 10 m croneters, preferably from

1-6 mcroneters. O her sized particles may be used if
excnpnéatsj sech a® pﬁlywccpandé&r(se.oi;tamle, celylosatand/ the dike),i Rctose,

esired, such as t sal, cavit mout h or .throat.
9|U°°‘~°r‘hemﬁ88$t%'aﬁﬂwt‘° N Sbé“a &gl ’?;"s anGr 1BOrARIC exeiPients guch as
calciuf® Eél‘b‘brn'agé 8t ¥odilim EfioRAET EREBLe id'alp rgﬂiéiﬁéﬁﬁgﬁléﬂlar N
ellTvered together wth excipients (carriers
are sw table for inhal ati on Sui tabl e exci pi ents
e_organi cexcipi ent saccharldes

Partics o8t R EFIECL cRBHRBEEE o4l R B3% b Produced by
conv@iubﬁaseteoﬁnrwuésol foramdx@enpiei a5y, m"rsiomsbh@ﬁexwum@ ofNgieving.

i nor gani ¢ _exci pl ents such as cal ci um car bonate or

Addlt@aallsumrewlgamat and/pbsexqigient pp@w@errsednabegu engineered with

partic s o R0 of SREFATE AL B Wb Bl active

agents] wmfadawhtspnwaﬂn fdrimhgy omaterials,n@r Attvert mrrqjdrl;ents consudered
. nedi ca or exci pi ent pomders may be engi neered
desir. nﬁ?lbyﬁg'e?‘?@ P n%!é’r%ﬁ'tl es, size ranges, or

characteristics. Particles nay conprise active agents,
surfactants, wall form ng materials, or other
The ecipentcmay e insilutiscewitd dbe rraedileampnt Nu':sweufkn@mm methods, such

o5 07 S o 5 B, TR R 0 S5t B ana crugs e

typicaly YoithOBted Q0 RIBW e prddie ﬁ'féieﬁﬁ@ dridkérspgfs%ﬁi%f @he blend into
exci pients and drugs are typically fornulated to allow

doses heé\ ptansiase biendrfiongxanpleli egrdpissohBA0 nHerograma laetose mixed

1
wit PRS0l AL A e B BP0, 8088 benc
with escRlieihtng @igeratibpiot filont 400U tdtinaydfe @66H. 1AL v@qslageratlos of
bl ends wi th exci p| ent to drug ratios, of from 100:
excipient fo daig, heweayes. thadrygAgse &PVPQFP'Qﬁ'%f“aé’xQ‘?%%F‘QV% Variable.
drug, however, the drug dose reproducibility may
becone nore variable. The medicanment di spenser of the
The medieatriemt digpanseo o thes peentiswiis ibbaefaspedt spidaide dgr dispensing

medlgqmﬁntgfne @%%pagpgntoq r%%é%t@h@@lsorfesrg'sru%hog dg'orS erréJI 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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and bronchial tracts including asthma and chronic

obstructive pul nonary disorder (COPD). |In another
w@aspeni287t he nedi canment di spenser of the i nvenP@DGB2®6/002831

suitabl e for dispensing nedi canent for the treatnent

of a condition requiring treatment by the systemc

C|rculat|o of nedi canent,, for exanple njgraine,

effectie; pRioLat ghnedicamestt proglct; ﬁ%aheéamn%eiﬁnh%! from a medicament
dispef§&ihdtegl y, there is provided the use of the
medi canent di spenser herein for the treatnment of a
respiratory disorder, such as asthma and COPD.

The BHHGFRSHGh. o S a R hPbpHB, BHEP Sty

acceptablBP k8L, éélvhf@ @nﬁhgéﬂ@gwéhy Clunefomdll 888vative thereof Mwhich s
adm ni stration by 1 nhalation” of aneffective anount

requingddia AeBiavepaoesapeidtion effech wilbsef icobtse; reary awith the pamcular

compfly 58 Yo B SRS, Ao BA s ler By, and e

partlcalameqhsaﬂdlee aratiisease| beihg t@éateﬂySTthoﬁie@&ialnYeﬁtﬁ nfok itfstAnent of
r red to achi eve a

tive thereof which is
respiralRy FHRORIEES BerEnt I for SeriRir ke, sdminjelarach bytiahalation at a
t t
dose BRNFY0ADSHEITEPHY o KHErFAY 9 A0 AL S ikl Fange for
adult bﬂmngeagenetallyg‘rctm éh0@eb mthte 1R(Mg pee ey dmat preferably 0.01 mg
to 1 treatnent of respiratory disorders herein may for
mg,P éﬁﬁf& be adm ni stered by inhalation at a dose of
fron10 0005nmg to 10 ng, preferably O OOdng to O dng.
dose ranﬁe for adult humans is generally from

It will @eomrﬁfgwd abthegprssentidipclasurepiscide tha pyrmselofijusteation only

ot Bl Btk SRS AR IE BB b

the invention extends to nodi fi cations, variations and
rovenent s t hereto. docunent s referred to herein
Al dosﬂ&eﬁé?r @é?rr?%&%gﬁtﬁ‘ﬁ@éa heeskyl Incaiparatesy kefen by refeeance in their
enmegntlrety Clains 1. A nedicanent dispenser for use with
t | east one nedi cament carrier carrying nmultiple
di stinct nmedi canment portions, said nmedi cament
di spenser conpri sing
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(a) a di spensing nmechani sm actuabl e for dispensing the
di stinct nmedi canent portions carried by said at |east
woer@7eicament carrier; (b) a nouthpi ece; andPCUDEB2006/002831

cover for said nouthpiece, said cover being novably

nmounted to the dispenser for sequential novenent from

a first position, in which said nouthpiece is covered,
Claimso a second position, in which said nouthpiece is at

| east part-uncovered, to a third position in which

sai d nout hpi ece i s uncovered; wherein said cover is

1.  2fapRbafktahfer HEcRsyt fd usai vt hERBBELAE MBfikmNEATEAHE carrying
t hat nmovenment of the cover fromthe second position to

multiplé distinict theslicsinaenirportiens, seid Medidament dispenses gomprising
second position, results in actuation of the
di spensi ng nechanism 2. A nedi canent di spenser

(a) adelisPetisig trachaisml achelblslifop dispensingathé rdstinctneieticament
~carriers each carrying multiple distinct nmedi canent
portiopssaried by said adeadt oremesicamentic@ddser according to
claim1 or 2, wherein said at | east one nedi canent
carrier is an elongate form nmedi canent carrier. 4. A
(b) a meditiogieesttari spenser according to claim1l1, 2 or 3,
wherei n said di spensing nechani smconprises: i) a
receiving station for receiving each nedi canent

(c) a E8Vér BF sald MoBtHHH &2 %8id E6verdeing mitslably hidunked to the dispenser

medi cament portion from each nmedicament” carrier on
for seqpeatipt mavenestt ftom sefirgt pesidipni ingwhich sajd; mputhpiaee is covered,

to a o Scpdetiort iR RS ShidRolied s, P aRRbATIERTeR o a third
positiealif WicH saiganelthpides is ahdovereaase; and iv) an indexer

for individually Indexing the distinct nmedi canent
portions of each nedi canent carrier. 5. A nedi canent

. i ¢ : , iy
wher S PR 815 SRR BN i, S REERSHIgTACEIRST cp
movenmetafrted .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.

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

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

medicament carrier is an elongate form medicament carrier.

4. A .medicament dispenser according to claim 1, 2 or 3, wherein said
dispensing mechanism comprises:
i) a receiving station for receiving each medicament carrier;
ii) a release for releasing a distinct medicament portion from each
medicament carrier on receipt thereof by said receiving station;
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6. A nedi canent di spenser according to any of the

precedi ng clainms, wherein the cover couples directly
wowaoh/o13sel di spensi ng mechani sm 7. A nedi camenPCT/GB2006/002831

di spenser according to any of the precedi ng cl ai s,

wherein the cover couples nechanically with the

di spensi ng, nechanism 8. A i.canent di spenser . e

Wcor A GIHe @R FOBTINEATL KRR TEPUNRISCaRAA bith saih distine

ﬂ%e%‘?@é]ﬁéﬁﬂﬁaﬁ%a T 2ath mdiEABnE RErM Ul bl NGiid release;

cover Is I h novable connection with the housing’ 9. A

a@adi canent di spenser according to any of the preceding

5o a0 NS5 St MG b S90S L SR hions of
266RnedIBaentbyrief. t he preceding clains, wherein the

cover interacts with a ratchet of the dispensing
mechani sm which in turn selectively interacts with a

dri . [ . i i j Adri f .
5. hGEaBRoP N PSBat ARERT NG B EhE Bredtaif leing wherein in
the se@6a6 pPdsiidntthe thauthpikee igfldlytiedosadd.t hat on novenent
of the cover fromthe first position until the second
position the ratchet is disengaged fromthe drive gear
and ) L : _
6. B p S deB ARG RO 8 el PrecRerig it wherein
the coyencoues Mineetly withdhe dispepsingameabanisdi.ng to eit her of
clainms 10 or 11, wherein the dispensing nmechanismis
provided with an anti-return feature to prevent return
7. AVR{ERMEareént @i%{)éﬁ%’f%(ﬁ!@?dipﬁ%feﬂinﬂtH@Pﬁm%@ingJél_atrhﬁ wherein
cover fromthe third position 5 to the first position.
the caver coupledinechamnicallyypintierdiseensing MPahenE@i m 4 or any
of clainse 5 to 12 when appended to claim4, for use
W th one or nore blister strip form nedi canent
8. CArmbgicamem dispensen qcatidinglte amysofi thet preweldértgs clhims, wherein
cont aj ni ng nedi canent dose portions, 10 wherein sajd

the djspeREng MechamRBISaNIRY The QRS 251 dRe ceverngqn movable
Connek&%mﬂ%ﬂ}fh%&fs%%bl e sheets secured to each ot her, and
in I C

the rel®ase conprises a peel er
9. A medicament dispenser according to any of the preceding claims, wherein

the cover is arranged for movement on a rotational path.

10. A medicament dispenser according to any of the preceding claims, wherein
the cover interacts with a ratchet of the dispensing mechanism, which in turn
selectively interacts with a drive gear of the dispensing mechanism for drive of the

dispensing mechanism.

11. A medicament dispenser according to c;laim 10, adapted such that on

- movement of the cover from the first position until the second position the ratchet is.

30

disengaged from the drive gear and on movement from the second position to the

third position the ratchet is in engagement with the drive gear.
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positioned to engage a base sheet and a |id sheet of a
pocket which has been received in said receiving
war@vioms7f or peeling apart such a base sheet apdI/GBe006/002831

sheet, to open such a pocket. 15 14. A nedi canent

di spenser according to any of the precedi ng cl ai s,

wherein the at | east one nedi canent carrier carries

di stinct medi cament portions in powder form 20 15. A
12. TRIhEdEEMenf HRPERSE! aBESAY RefibrCdbintd 1090771 $haRin the

a single medicanment carrier wherein each nedi canen
dispemsing i achanipmi iseprovided awith carc laodiFrtetror featdrearto prevent return

antj-ipflammatory as active medi.c nt _conponents . s
moveipiht ghthe e aS aR defin meleN g GOYBRToR s thir pesition
to the fifstdRftionppended to claim 2, 25 conprising two

medi canent carriers wherein each nedi canent dose

portion of a first medi cament carrier conprises a

b . : :
15, ASREABAHL A BBk SR LB 50 BRI 5% won
appencedrtoelainogpfor siee with ané or nidre diistr stip st iredieimerd carriers,
nmedj canent .conpgnent. 30 17. A nedicanment. di spenser .
each @@atsxgdmgt'ﬁ'% gg?ﬂ%tr PeFketp afofscorBaiping nedipament dagedportions,
where?;] ?‘:%W%gmlbkét%oéré %pﬁc@@té}b?@%éskngﬂf g?iééféj flefined between two

-1 anmmatory' I's a corticostero anment
peelablesheetesecured tdieaghtathemn yandf intwiecip tiee eeleage coaiprises a peeler

oot e S ART B A TordoE R e on
receive@MR'safd ﬂéﬁelis\hﬁg %@ét@?ﬂfo?%‘ée‘lih@%p,‘aﬁ $Uth hiHdsé ssttdnanid sheet,

results in actuation of the dispensing mechani sm

to opencsuch arpackeinent di spenser according to clai m 18,
wherei n the di spensing nechani sm conprises a first
part to which the cover is connected and whi ch noves

14. VAtrhedibament eispehseeaedsrdi®y to aniy\sitthe preckbingl tlbis, wherein
part to operate on the at |east one 10 nedi cament
the atdgast ene madicarapaicanigr sariatedigtingt megdicampri Hashens in powder
form. Portions, and an interface between the first and
'_second parts which is adapted so that the first part
is
15. A medicament dispenser according to claim 14, comprising a single
medicament carrier wherein each medicament portion comprises both a

bronchodilator and an anti-inflammatory as active medicament components thereof.

16. A medicament dispenser according to claim 14 when appended to claim 2,
comprising two medicament carriers 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 is a corticosteroid.
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only able to drive the second part when the cover

noves fromthe second position to the third position.
wa20020128M medi cament di spenser accordi ng to cl BEMGB2906/002831

wherein the interface is forned by a ratchet

arrangenent. 2 1. A nedi canent di spenser according to

claim 20, wherein the ratchet arrangenent conprises a

ratchet and a drive gear. 20 22. A nedi canment

d| spenser according to claim 10, an%( of claipgs 11 to
18. 20 MedicanpprindisncnLrcacaoming, tOoan&te theprecedingysigins h wherein

I I
the cé&@wrgaéff"%as 4 it 1% BRGlen TG (FEERATIY & dgdiiip sUBl that only
moveptenti ofi thge wover rfmm|tbeaekead;ndvpogtlenngag'emsmlrcbfposhlen results in
rat&?gg nd drj Vfﬁ%éﬁﬁf 5 23. A nedi canent di spenser
actuaiep of #76,g'SpPenging; Nigfer ei n the ratchet arrangement
has first and second conponents respectively provided

w th at | east one first and_ second ratchet feature for _
19. ponmeﬂm@m@nt dlispensesnadcondingi tay alaignddrewhetsin vibendispensing

irst and s nd .comonents. 3024. A ne anent, .
mechantsps sbBiPres o ke ar SRERa TS covent ok 2% Mhigh moves
with theé&lveB e sbtbisd parctirkapRNby s fiReharicRt tiieratd 6n the at least one

constructed and arranged such that they are di sengaged

mediegraept cafial fatedispersingsobdie tdisiing megiganents pedieas, and an

erf5 bS] {81 U BRE WAL BNl SRt part i
only @ble tedsiee the secdnd pattovisdrathe déierangve fromathessetbnt osition to
0 when appended to claim10, either of claims 2 1 and
the ”'Qrﬂ PRstiN-ai m 24 when appended to claim 22, wherein the
cover is connected to the ratchet. 10 26. A nedi canment
di spenser according to claim23 or claim24 when
20. appemetiidament dispenser according to claim 19, wherein the interface is

formed by a ratchet arrangement.

21. A medicament dispenser according to claim 20, wherein the ratchet
arrangement comprises a ratchet and a drive gear.

22. A medicament dispenser according to claim 10, any of claims 11 to 20 when
appended to claim 10, or to claim 21, wherein the ratchet and drive gear are
respectively provided with at least one first and second ratchet feature for providing
unidirectional driving engagement of the ratchet and drive gear.

23. A medicament dispenser according fo claim 20, wherein the raichet
arrangement has first and second components respectively provided with at least
one first and second ratchet feature for providing unidirectional driving engagement
between the first and second components.
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claim 23, wherein the cover is connected to the first
conponent. 27. A nedi canent di spenser according to

we k@ B70r any cl ai m appended to claim2, wheP&i/GBRG16/002831
di spenser is an inhal ation device, the nedi canent dose
portions of 15 each carrier are in powdered form and
the di spenser is adapted such as to enable a user to

24. | Raledlicdmétedispansepiaecerding teCleith R2nerR2s whdralrptheodt least one
user of the nedi canent dose portions di spensed

i by t he
first a%%rﬁepﬁ@d fatsheh feaiure arei canstggiadnandaypnagd,guch that they are

. i t i .
cscrFRREN SR ANER 8Ll IR RRRBboR] ptlfion o o i
posith ater rovieg ittvaoever tdivapdsther third ipsisitionl al | y as herein

described with reference to, and as illustrated by,
Figures 1 to 2 or Figures 1 and 3 to 13.

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 dosé portions of
each carrier are in powdered form and the dispenser is adapted such as to enablé 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. 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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