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| NHALER The present invention relates to an inhalation
device for inhalation of nedicanments, and to a hol der

wo o006esIsho nedi canments. Dry powder inhal ati on (BH/GB2005/004337
devi ces are generally used for inhalation of powdered
medi canment from capsul es. The DPlI devices may either
single dose or nmultidose. In the single dose or

mul tiple unit dose DPI form;' ations, the drug is pre
packaged i n capsul es or bil The reservoir DPI
formul ati ons involve a device containing at |east a

reservoir and a netering chanber to adm ni ster an
ackhe apresdoteingéntidie celatgs Nedianarieinalatioh delesice for inhalation of

di artlgsglar%fgr ' alatlon 8EVICG known in the art
MediEaneNsa doP 3 8@9\/ ughyme & nedi canent in
gquaWd%ermh@rati@ﬂwanf AeViced" aY@' Qéhér%llgobgé@rfdr irfhalation of

capsul e contai ni ng powdered or vol atT| i canen
pOWdﬂﬁ%d deedicgment i fermosansitesiol the ORI devines maaytehther single dose or

mUltlgggé Cmﬂé S rglé %Sga&SMUﬂ(ﬁlg% te€0§ IBIF:,?P w&g{a‘ig?%gﬂrug is pre-

IS rotated or° nove down

packagmd anhardwsulemoorblleterso m‘hepesewdimé)mom:efuﬁindﬂfsumvolve a device
sucked, The nedi canent

i nto ai g
contayinGa 455t FRSERVRIT and i DIA\e ch Gher 1% AgminsHpriamsaccurate dose

of thé8fugdr € generally tubul ar or cylindrical in shape with
an air inlet and air outlet arranged coaxially at the
bdedicamaat holgeemdaarh@dpdmfomehqlatucm @exicesikriostn insthe art are used

[ | er t. ener al | arger .
for retEig Aot FERNER BRYith e oD, SRR aolideE 19, or volatie
form ar iraagepsald edmtairing bchwréd QHibRitile FRIAEANENE. The configuration of

lercing nmechanismis provided to pierce the capsule

the hPlS’eéﬂ%WGhtthét H%Il"%%ﬂﬁ@meﬂ? es the Cﬁﬁs'le“ﬁe'O@aﬁ@ﬁJlné'%ﬂ&Chamber s
| I f

rotatédqé‘rahl%%g %é@g gowoi\egﬁtglroﬁbwlﬁ{; thfbgl?g\ Jh%’ﬁ dé\'e @er to disperse

the powdered: dregmpddicameartt lrpio@ehemgrsuckedcapsul e is carried

Db 58y RS, 5L o TR BAS i tne r v

generaflyt It@maw\@f sylirdirichl i SHEPRUVES anusitialdt\andosip @aﬂetaarranged coaxially
pierce the capsul e, After piercing

at thq)éptt@m anﬁHape%nd%éeméﬂyca’ﬁﬁaalhéaet i gﬁeer@éhzsssm"er and outlet
openis @4 ey e 13 BB A 20l £ 3R5eckE amanged
axially He tthevaireoyttatoiGerneralhg aepaerang,a méchanisrdeisi prviddd to pierce the
capsn.a%stgsgggb% gﬁ%&%@tﬁn‘?&r\{t' Breesenq |ro1II eerésabgglesbn ggee inhaled. During
inhalation, air passes from the air inlet and causes movement of the capsule, and due
to this, the medicament present in the capsule is carried by the air to the air outlet
opening and mouthpiece and reaches the patient’s lungs.

Single dose DPI devices working with capsules, usually possess a system to
pierce the capsule. After piercing, the patient inhales the powder contained in the
capsule through the device without swallowing the capsule. The capsule remains in the
device which is discarded from the device prior to the next use of the device.

WO 91/06333 describes a device for dispensing single doses of a powdered
medicament from a container having a plurality of apertures, each of which holds a
respective one of said doses, and is sealed by two opposed seals. The device

comprises a housing for holding the container, the housing having an outlet and an
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medi canment from a container having a plurality of
apertures, each of which holds a respective one of

w6 a00d/0sicses, and i s seal ed by two opposed seal BCT/GB2005/004337
devi ce conpri ses a housing for hol ding the container,
t he housi ng having an outlet and anairway, which

communi cates with the outI et @&hd being configured to
|.ati,ve ther to to br

ainlvﬁgl ﬁmé:yg&trﬁuﬁ@nwg% Xs&tg\ tle‘ﬁtagd DSing, £0Y wrfeq tpﬁaélow the container

to m\rewlatuvmhéaamqa b Léé%ﬁ BpEMEreC i SuBBERG
aretracted posllnfglb on in ﬂm chit is pos(:srt1 r’@fr?:dé&Stry with the

a'“”@)’eanthef deMicenipclugies A riarcingt embasxmevalkle foomi 4 wetnacted position in
whicAjtG8 ﬁéstﬁéﬂe‘ﬂ’gﬁegffr&ﬁgt {S’hgaﬁBR{aer 'Qtée%ﬁew eﬁngmé position in which it

causing ruptur
extepddintartheaperture, saidimevement bausth&anﬁétdﬂtﬁe seals, while expelling

Pat 85, 294 di h
SUbﬁt%'ﬂtgqqltthooWe c%ﬁ%f@b%ﬁ@om%tl nm;i)lr e particularly a

m OSoiFeReAt Nair 51688/ 28RadMdIGsks, fdrP S;
housi ng of the inhaler conpri o ng %@ﬂ gﬁoghlgn%%q'gnfog powdered

medicamsnt;i ,ﬁ@orgngamgutﬁr}yganmr@md dom aprapagatupsfrdrascapsules the
houén"ri;tb‘?\oiIr qu8! Yrﬁﬁql e?@&taﬁ%ﬁb og'bbaé"i"r‘ Iet § tgﬁgﬁgﬁ and holding

an al'r o0
medicpaEntgontdining capsiutepires eev@lvéwhfagaﬁmée\mtﬁ %nV\da'S‘ hnlbWQt the bottom
are novable jnto the interior of

and EHaﬁf{aé’PWF}L gr“&%rOPPQSE?)@rF ﬁ&%,&@gn@rmnmwmo@ raeuth piece, a
cuttur@ﬂbO%be\Wﬁ tvioehiaaks vHﬁcﬁ’aér@%on%% i%PJ tﬁ'@ Qntghéf: loﬁ?ﬁé chamber in

an i nhal er conpri st ng an upper
ordendei opemtheccaptides naat thﬁetoprmdabottmrm'rdssmegeof

Us FRRANNGES Rk YadiaRes B, 5ilef 8Py e iBeP: Mamber comprising

a whpling chagnhberrizelowdrapehisttdomprisiag h éé@é’ul&fr@%ﬁmg hamber and a
capsul e received in the capsul e-receiving chanb g
serieg 1fYf eAMSoRNGregessns kY. ”'l%"li@é W@'btoétthgnloweruppmbah@nd piercing

membEMEredIFEMR/ didstlPoWsy FBnf %Cﬁaﬁettﬂ re%%ﬂ/%%s in. the  capsule-receiving

reci procati'ons of the piercin agai nst
chambembydhe a@oasﬁeassmnguldweomtahm |oﬁ uppemahdi lavert ihembers relative

i P e ——
recessesimbeldeti?oerQMnéHQNéil 6’95162%4véi|rﬁéhib‘é?5s@ﬁs't8réf*&rt a number of

nprising a housjing; a rotary nmenber |ocated with

d'ametﬁeaﬂmep%ecan@rﬁag.qp@ra@oraﬁq@n C@m@.ﬁgemant reans.
ag‘?a pi et?ylr ﬁg%‘gggzﬁ%'m l8§’é§f%¥s1l ﬁﬂgﬁb%as’ﬂ@” ﬁséj\m%uﬁing' a rotary

memtpnerelocate@ withis the lhousihg ared (aamngral cmeteﬂwéagagmﬂbﬂt means adapted
i dable relative tq the houswrég 4 hayi ng cam

to re%q.lg? eﬁtmgggcafrp%r}m ainigs Capsk G Plerg ﬁﬁﬁ%rinbbb comprising
opposet&rAisi With bl&?anerlnbnﬁﬂuh%cﬁ théredn! 8nd ™ QubiBr member slidable
engagenent nmeans and is th
relative to the housing and having cam pro;ectlons from the inner wall. In use, and prior
to inhalation, the user inserts a capsule into the engagement means and is then
required to manually slide the tubular member towards the mouthpiece, so that the
cams provided on the inner wall of the tubular member push opposed piercing arms
towards the capsule, resulting in perforation of the capsule at its free end. The user is

then required to manually return the tubular member to its original position, allowing the

piercing arms to return to the non-piercing position.
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required to manually slide the tubul ar nenber towards

t he nout hpi ece, so that the cans provided on the inner
wowdob/oef3od he tubul ar nenber push opposed pi er CPELGBRIVS/004337

towards the capsule, resulting in perforation of the

capsule at its free end. The user is then required to

manual |y return the tubular m8nber to its original

R T e AN O N—

non-pi &rci ng
nebu@lisiiiey chamitesr add}ﬂé@rtod@tcem @Qﬁ@dlbéhfé@lt-%oﬂﬁéwl H ule. A capsule

chanmber adapted to receive a nedi canent - cont al
recepugsk in dhe chaipBer és feaely aaveable nwithinaith én uw faleeﬂqw through the

nebdIRA rEniberaR prodrly 56, obdue liatied el cayses the entir
capmllmtcemoveamthae théeebuolisatoncehmnber.t o nove within the

ne@sybs&mgrgo :ﬂﬁggég%é%;: gtegnt l\béq%ygj?’egj %%\gle?lc?ec\hgg ec:%mpnsmg a
propéﬂé’rplﬁlé Phermbke reRiRay melaiellny a”HHﬁ&ﬁ@ érﬂi ‘%é?/ﬂ’rbs 'M8unting means

havi ng nounting neans adapted to receive
adante@i te seraive edneélcame@t@apta;muag capsutee Jn ﬂ’sevﬂcwf/ off irtredlled! air through

e it 0480 e ASST b BB b R B  capsut

moumﬂeelr theneos osdidigpersing medicamentintonthe aiRetiam.SThéHBvice further
he device further conprises spring-|oaded piercing

Cmﬁ’r‘éﬁ?&eﬁ&"ﬁsdﬂ@%%ﬂ iRietang HBARbESS spoHBteds ibdhaohausing so as to be
nomié'ilg‘%ﬁ?écﬁ”i o 86?%?&&@:& pSsiRATbut RA ch“rrnaﬁ@&c ﬁgép)pSushed inwards

sto per ora
to pecfonate mmgdmmﬂte:cm&mem%psmle neceleed dre thy delize by the action of

ction of,. hbuttons or sliding cans. US Patent No
pushguga Qgﬁl'@géc‘;ﬂnﬁses a dry powder inhal ation device
CmPaieﬁGNa 3806,950008%50bEB Y dANFowdEPRhalfioh: dé\/lce comprising a

cap sul e- rece|V|ng CaVIt conpri si ng two conponen
swirl sﬁP@P@é\WW énddaﬁeya@ate'a{ched capsuleggiceivistg r edvityi \aginpprising  two

comda?l\é‘?v?é’l ig! SAGG! §IH¥UI ﬂgehgd Rbe Cdd]gop‘?glghgél&zrﬂgveable elements

whi ch t escoprca e |nS|
whlcrcmqjdnpuer@nggaeedestaed awhlobntaléscznqmlly slide ehgide capsule holder
947,.1 18 rel.ates to a capsul e

springs. US 5 1
commp ety Soainst e an, St 2531 G eLin SBIAGS. wni ch ol der

CUBIPsteat Nao @94}5 13dapsigtkst © L eap¥fleahbBP YbP receiving two part

wherein the si dewal |'s of the recess have three or m)rg

capsylesswhichahglder samarises a reeass adaptedito seeeivefa capsule, wherein the
sidewRE SrnBTeBES LN TS RS BBEMePlq il Bentral axis of

["ower SONE
the rezess Wetwaeh lvehici bapsmbatclamd)@lclampsdcm,sboﬂw mismerCaﬁd Imkﬁé"r parts with

someﬁ%forrgaggégtj nge I%'@Béyl\%ggalkﬁhgerpe?q%yg qlhémesf'n%?ons gf the cylmder defined
by the ribs and the capsule is such that in use, a capsule received by the ribs is
clamped and held firmly in place within the holder.

US Patent No 4,889,114 discloses a dry powder inhaler device comprising a
capsule-receiving chamber comprising an air inlet and an air outlet located at opposed
ends of the chamber. In use, air flow through the chamber on inhalation causes
movement of a capsule received therein, between the air inlet end and the air outlet
end of the capsule-receiving chamber. The capsule is freely moveable within the

confines of the chamber.
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cl anped and held firmy in place within the hol der. US
Patent No 4,889,1 14 discloses a dry powder i nhaler
walenso£1360NPri si ng a capsul e-recei vi ng chanberPCT/GB2005/004337

conprising an air inlet and an air outlet |ocated at

opposed ends of the chanber. In use, air flow through

t he chanber on inhal ation cayes novenent of a capsule

recei ved therein, between the air inlet end and the

aiAl e kepwaninhglatiane dedisea| requisecihg Hget Iphriberdevige to open the

devicgIHHE S mbiEEmerRYA RN bogsdla, Host He NE, RS pierce the
capsuleanhantialiynby depshing or mﬂn? hﬁtidlﬁ\drm%t% iirﬂg@laﬁomof the medicament.
e, close the devjce, an

medi cament - cont ai ni ng capsu d )
The ysesh@s torpe %w'@ewm&!qnsaﬁfar%aewah@haﬂatm eftthegnedicament.

A&y L Mave rfb?ﬁd tRaf RBAH WP mébﬁcérﬂggwggﬁs'@%& halREtheSdisadvantage

has to perform nunerous actions act ual
of requitiag the osenbf thecinlattirdarmingle vady deeplyf iowrdet katrytthdnhale the full

q kg wn r(rel%gcicarrent hol ders al so have the di sadvant age of
ose gﬂ"rm M@ user of the inhaler to inhale very

deRIMNG appreciréd tifedd drdwbddkBahe Have Ao ldedisad &1 ihpRved inhaler

_nmedi canent. Havi ng appreci ated these drawbacks, we
deviceand h@dedevi sed an i nproved inhal er device and

M 9% prddudst hﬁ{eﬁdgﬁ ip"gg ot inyéﬁg?r?rﬁﬁeﬂ%]si g?{ SRhLRP device for

h
provides an i r i nhalathon o
inhalatieh ofiree mhedicameat fremca apierceabbs Wapsulshi whichnimhlaker comprises a

rous 5380 558 el 5555, M 3P 0TR, singne rovsing

said GOS8 ReaRS BaiREindveaBreaRitRe t8!tRE hvasing; bittcitgUuhbAals suitable for
pi ercing neans “suitable for piercing a nmedi canment

pierciog @smed|canmentaiapsuits; avhareinonovemest g theeclasdrgsmeans relative to the
relative ] venment of the
“°US'BSe°P8Fﬁ§"ﬁé’fﬁﬁ&%ﬁlﬁ%@?@@p& "of the present
| hvendthen aspéetrsf the presentdedertion, thereds pdevidee ahdnhaler device for
) i nhal ation of a dfl canment, fro aq%i erceabl e, ca siJI eé .
inhalafjenc Al i B¢ Fa'é'@:%rf%saao'ﬁmﬂ?g BRUlee highntyhgler comprises a
housiﬂgol‘bF?&?éWin@aé’SHé@’lbaﬁ{e@ﬁ WapsRARoduPE rhbass #6r EldSIng the housing,
usi ng, said closure nmeans being noveable relative to

said dérureansang beingemovegbleggliativedo the heusipg; piaseipgrgeans suitable for

. .nedjc S y-1p I e t

ior§ h BB 44 ol S RS cERRBERIFR i the cioure

mean@DdRdEE plerting meams| avhiareims mouesesntof/ ¢he ntlosdret eans causes
i nki n%hrreans so as to nmgve the, pierci.ng neans. Thus,

mOVem?’IﬁéPé ?)"'@'fiﬂgrﬁ'@e%’ﬂs B2 @FJP ANPYHING PIETARY MRADS: ecei ved
| fhLESinE I ik UF Perforation of a capsule received in the housing occurs

as a consequence of merely closing the housing subsequent to having placed a
medicament-containing capsule therein. The user is not required to perform any
additional actions prior to inhalation of medicament from the inhaler device, other than
inserting a capsule and closing the device.

Preferably, the medicament contained within the capsule is a dry powder
medicament. The term capsule is intended to be understood broadly and includes any
suitable receptacle for medicament. The capsule may be formed from any suitable
material, including gelatin, HPMC, or plastic.

The device may be made from any suitable material. Preferably the device is

made of plastic, for example ABS (acrylonitrile butadiene styrene), PC (polycarbonate),
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as a consequence of nerely closing the housing

subsequent to having placed a nedi canent - cont ai ni ng
wW@Eapsobsod herein. The user is not required to Per/GBrRIvS/004337

any additional actions prior to inhalation of

medi cament fromthe inhal er device, other than

inserting a capsule and closiny the device.

oA Tosk oo P GGG o B A5t B s arstatc ot

suchsasidaelemded to be understood broadly and includes any
sw.rlthgbl e receptacle for nedicanent. The capsul e may be

f or'RECIPPYR @ﬁ9n§ Gands maygable relativerfol tbelhm:sgeg mt amy suitable way.

The"&%@re%eﬂh@% hfgnca-ﬁg 0?1‘?\ Eﬁ%yf@%eb@%l&ﬁrg@ :]«ﬂgh%@e%gy may, if desired

suitable materi

be %ﬁf-@saﬁecpa'ﬂ&r &”W ethABﬂo(smer mmst isi adaptod agli Sﬁ%ompnses suitable
or

yEEen car oI yacet al
mea r% Ws?gﬂ r‘ﬁ% '141@ 'BPaB$ S&waaﬁeum| piercing of a

ca S“[HéePréferébl h the @l@bﬁten
P nmoveabl e rel?at ive to themé-%}ﬁssﬁ%]g%ﬁggfr??@@n? eﬂwV%J\ousmg For
example, the Glesuragmgans gnaymecaivpgallymmmm@u to tlhdaéwousmg Preferably,

I ired b

movgmm Elé‘tégg%ﬂllgr}pﬁgﬁ% lcgg%?se nﬁpe\% ent or K Z%tfcgg f@ linking means. In

one mpodumtsmombheomn@scwwre mmcdﬂ%MM%fE?rﬂlsﬂEcement of the
iercing o

t
pierdi ol FRMEVED S TrRNemROL af Darbierinpgieana ebpblimited and the
pierdity ateats iyt MRVBORSAME waly0508% ()setmé Bﬁjousg? g'ieercmg a capsule is

means may bé pivotal [y connhecte
achigevegt. o1 o EeXamplenwea efvisage cd)tes;urmotmamf treupisrcing means as a

ossiugnent or rotation of a linking means. In one
P I‘I‘Egdl ment, rotation of the closure neans drives

I |Tr1mimmi'lea1iﬂrﬂaﬁ Im@t:ldsﬁré hredpisqsrefétablBAbies I\’ﬂ@/\?\é%nﬂ means so as

venent t he piercing neans i$ not
to P'?fﬁs %lcépépﬁgp%ﬂﬂﬁewt%\?@ iMhaies hargings oSUl@ﬂtdy.amOlVBment of the

closuP®inféanPfroR §ﬁﬂl3/‘13)eﬁlo ?f‘fgﬁy gﬁ) Mgty 8fved O Hgﬁ?gﬁ g? the piercing

we enV|s?3e r ot Dl ercl NG hes
meafkﬁ)ff@ﬂblal fully refnastatb pesitinn. ofhe Imencirtgs m&ampﬂﬁerably moves from a

oy BB PRYES, MG AL SRR oG BLEIS iy rovocte

capsu
positiSni mablspons@\termﬁvemént bf saldoslasgreTRms lBé‘tWe%nfMlel ﬁblly open and
fu"ycg en or full Cl osed position drives novement of

Q:PI%C'HS HN$m a fully retracted position. The
IOWﬁ%ch&%lﬂﬁ%}éf&éﬁfyeé&ﬁgﬁsé@ﬁ?éaﬁsr haid H|+¥gi{ggfr{]e31?tc%%sule said

position to ‘a ful ext ended piercing posi

holdingaoeans areﬁelrab}'y cempalstr@la mbﬁambe:rrhavmg espasrsote® air inlets and air
n the fully open

outletg%d%n{)r 8acl§ air m‘fet c§ ouHE ta are pFetng %ly provided a opposmg ends of
the chamber. In a preferred embodiment, the or each air inlet is positioned in, or near
to, the base of the medicament holder. They may, for example, be provided on the
walls of the chamber, for example on the lower walls. The flow of air via the or each
inlet may be at a tangent to, or at an angle offset from, the longitudinal axis of the
chamber. In one embodiment, a single air inlet may be used. Alternatively, two or more
inlets may be used. For example, two air inlets may be provided at or near the bottom
of the holder. Preferably, they are provided in the lower vertical walls of the chamber.
For example, two inlets may be provided substantially opposite to one another in the
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fully closed piercing positions. The housing
preferably conprises neans to hold a nedi canent
w@eapsospo sai d hol di ng neans preferably conpriBCTIGB2005/004337

chanber having one or nore air inlets and air
outlet(s). The or each air inlet and outlet are
preferably provided at opposigg ends of the chanber.
In a preferred enbodiment, the or each air inlet is

lowepwilis; Jrhase inletsma df desited. ke offset foemione apdiheantantexample in a

y, for exanple, be provided on the
tanggﬁtﬁi%rrrafn e rE:Ffa:arr‘oer for exanple on the | ower walls.

THEnd inteviaf ofathe ohamudremay beasfranyrduitableshdise ahd dimension. It may,
tan nt to, or. at an '?8 gfse from the
for e?‘%’ﬁ‘ & fiffing a sindle GAVity, BT UpdpewR dimeRsigRs oNitrraatily, the interior of

the éHd?ﬁl')@r r\'\é thﬁ)ﬁ'lsWné)%rLfﬁS% s adseéﬁé“ 'ttH§l| the H‘t@ll'rf%ﬂ cavity is non-

nore I n tsrray be used For ex alrr I n
uniformy Geepadmtmmi siep in tlmemtetmeobthe chawber ieptefetted. The or each

step | \%;EI 3 l)%’ ﬁlél%\% ép@[yepgripg 'dg@ﬁq{pnl e%\lkgoﬁvb/eﬁkg/ %@nggudmal axis of
the cnéﬁwe@eaﬂwatﬁei étﬁ?{rlsalltéble QPRI iriay BéDeﬁfpﬁ)meOt her in

t hel ower hese inlets may, if desired, be
fﬁr@eplqauaswaﬁan&rmfeéablyf%nmasamw«amqutaplpsﬂgeﬁhabus to say, the

closufé rrﬁ@%ﬁég‘?%‘hrefgpﬁolg r%glﬁﬁ'tﬂét ﬂmeIP?eQ r?ﬁ@??é bWr & \Wncﬁr}}‘uedlcament

Sui ape an I mens or ' exanp
may BHefinhaded f-mghe dezicetlyy tife usert dnrwhhtrfelrmus),rthe mventuon is described

with (Gene do G deviee ety heSiagtirs heate CRbisPs Bmputhpiece, it being

© undefstbd XhéﬁtH@[hv'éﬁhBﬁﬁﬁélu&B§ enblsbdinentd wHepdini thet di8sure means may
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Interior of the chanmber is preferred._The or each step
not niesepsarilyregsnprise BEingludala oydhpierai cipraxample, the closure means

and @ﬁ?ﬁ‘gﬁ%%é %ob‘&ebégaégkf'é{gi ”r‘flnusa)ﬁhﬁ% (Rt fo"ﬁw%@@% be understood that

any sui e ang
referehcesuioea nmmthp;mcefmanbleysmmpned sdtharefenenbpes ¢a elosihbeimeans. The

nhaiemoRtNeR e Y SRR ahieR ety be

' "1*?@ aft bupst t@%mﬁi@w)ﬁgobmohea 5564s tbcortidct foH beide with the

~the invention is described with reference to a device
mouthpiecei in itadully siegeas mawgncoﬁpnes@snmenﬁm impewbpiecet may suitably

comeffig el o R8s 47 i G BUFEY 4P thd REdiskifient chamber, such that -

osure nmeans
whennﬂfé?&‘rﬁ@me}edBDf'@rdlmdalthe meane for n'euélhmlgeae isFoonnected with, or
exanp t he cI ur&ﬂrreans r\nd nout hpi ece co

coopgiates gy@ ﬂpﬁugut yiSuitgple,means; may be, u@gﬁ ?orngample a tube,
whlcﬁjﬁga‘é{ﬁr%rﬁﬂét €{Ilﬁf(ﬁi%§?SCbﬁlc%I Mﬁ@h@?%é’rﬁﬁ’%@eThe means may

t ut ed Wlt references to cl osure means
be formedlas andotegsalepart iof the eleuthpiegenmayitleya sepamiedart Suitably,

the ks (35 A 8indlEaflbed ohilrides Gl LARWhIBHPEOAAGE dithGne outlet of

the medicament chamber, and another end which comprises an outlet for the
medicament, from which outlet medicament is inhaled by the user.

The portion or means of the mouthpiece adapted to receive air (for example the
tube described above) from the medicament chamber is preferably of an optimised
length. Preferably, the length is between about 25 and 35mm. We have found a length
of 31.6 mm +/- 10 % to give very good performance.

The mouthpiece is preferably provided with a mesh which is positioned in
proximity to the chamber outlet when the mouthpiece is in a fully closed position.
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nmout hpiece in its fully closed position. For exanple,
t he nout hpi ece may suitably conprise neans to receive
w@eooeOs300 an out |l et of the nmedi cament chanber , PEIICB2005/004337

t hat when the nout hpiece is closed the neans for
receiving air is connected with, or cooperates wth,
the outlet. Any suitable meand may be used, for

Pre ?‘égclﬂggﬁ e%hel%wgéﬁln@ﬁ J%ﬂ%exa lr%ﬁ:gs/i v la}irgt%,éﬁtr% outlet of the

charaber ntE@fedabmrmeOﬁ'netshelsnbﬂt BPIRER 1) tHBYeM® G} th saldI means (for

@Zrate part. Suitably, the nmeans (e.g. a cylindr
exame ihelr syeh teﬂ*eﬂ’@nm%m isShbreyght dnte Rioximith svithutHeebutlet of the

medﬁfarﬁé}ﬁ é@hﬁéﬂﬁ/ﬂ ?ng d%nﬂtthgrclsgg%l%o\ﬁﬁlogh The mesh may

conpri ses an out °CanEnt
be provided ascdi sm‘marate partlcnhask e inyegriak pasteof thEndepiet! i Anmesh may if
to receive air

o, TR TR B SR Skt K S b mtcament
charfbéTbRGaihs tHy ﬁi‘e%h@ﬁb%’ b@farﬁiﬂtégj?hl & §§g8%}%£g r1;t 3 'E%e > primary function

Preferably, the h is between ab
of thegmeshds ft@lmqvqrm f@ﬁgrtapsolﬂe 8r fragments /thers®f $6aro bging inhaled by the
userVery good performance. The nout hpiece is preferably

provided with a nesh which is positioned in proximty

toThé@e&i’w‘peéfemhly durthée _oiipriseBUbBRIhGCMeaRs! NTAe locking means
position. Preferably, the nmesh is provided

| ed
SU'tagE/ B F'@ﬁufeemansagfoa@xammﬁw theemauthriecef in @epredetermined

r
pOSItRJ?\gI'@g?ﬂvtehté t@%ﬁ{éﬁ% SF’FB?en%?)E éfr\]% f‘?’“"ﬁ{“ﬁ%ﬁ‘?,'s tggghétﬁ% fo retain said
closur@eneanhin @eﬁuﬂmglqsedmczsnmmxThe {gcking metdms may Ipedsvidé a rigid pivot

o 0 SoBBh SRR, ORERSE A FeE, TRELAGEH % 8o means may

comprfeas dipeopsiitalsie mgjeaﬂom [Breg pdrtidraiof tl@é cbb@ul@erYdﬂGSr a&apted to be
.mesh may if desi al so, or alternately, be provided

receiysd by A RITIOB phdheEIRskre, MeRRS. il GXABMIE dRapside a snap-fit.

Prefe‘l’ﬁﬁl‘ynthé Eﬁaﬂ?éﬁméﬁﬂs Qﬁ?ﬁ"%ﬁ etBts‘:&H?é of 'ioc?k ﬁ%%ﬁp{rﬁ}](g&[ n the closed

e primary function o reven
positioapsul e or fragnents thereof from be| ng i nhal ed by t he

nég‘ﬁ .The devi ce preferabl §'E rt her comp I‘IS? bg{ g
pieriad FRANS b A% Srithie yneanta Rl arternbl fambrises one or
morepaRitsingf anseém%reohbeoﬁwt)l‘lﬁ'tﬁé&s ' Qlﬂﬂ)@gﬁ‘iﬁér%fda M5 are most

position relative to the housing Prefera
prefefrgelki Hhe Ricaagi eaps (eHitably elr\sénbamb% of @nmswabte material, and are

prefekébngngetsmu ¥dr de%ﬁgggoga rl stgagr#lag%l N dgfggfngagf

arig
t Adeddenice prdfetahlyl Sutirit bt qqmphmé gmldengemm guigle the movement of
or suita ection on partion of

the pfeﬁtgnﬂrg;{%gaﬁ@l if&roeé@ngagpﬁbeggﬁ Ot;geans may compnse one or more tubes

extending from an external part of the medicament chamber. One or more suitable
holes may be provided in the chamber, the arrangement being such that the guiding
means serve to guide the piercing means through the said holes so as pierce a
capsule.

The mouthpiece (3) preferably coincides with the outlet (12) of the capsule
holder (2) so as to receive the medicament during inhalation. Preferably, a link actuator
(4) adapts the link (5) to the mouthpiece (3) in such a manner that the link actuator (4)

rotates on rotation of the mouthpiece enabling the piercing pins (7) move laterally.
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received by a portion of the closure neans, for

exanple to provide a snap-fit. Preferably, the
wa@eooangsoent is such as to secure or | ock the PCT/GB2005/004337

nout hpi ece in the closed position. The piercing neans

may be any suitabl e neans but preferably conprises one

or nore piercing pins and/or ne or nore bl ades,

al t hough piercing pins are nost preferred. The
pilBran @ern@aﬁgd(g%m%h? Ryepent iRggntian, & linkhgctyataranay be replaced

or sif tﬁﬁt{eﬁ' by i rﬁ'laéjﬁgélero?bé %#ﬁ%—%ﬁbﬁpshfﬁ’é rﬁéﬁ'la%r;or any suitable

stal nl'ess’ st ee e used evi ce pre

altermatet érabodiomenti whichgzéndes teansve they pieteinghgin(e)venepenivig/closing of
th jercing neans. For exanple, the guide nmeans may

the "&Q{'ﬁB |ES&- one or nore tubes extending from an external

PAAotREr BRHOTMALABBE Me PRESEIR invEMRNOProied §%éﬁ1@de{or piercing a

hol es may be provided in the chanber, the arrangenen
capsylg ergsigilen sutahletmedigament geerpiacledampeinhaleyevice aecording to the

' [ means through the said holes so as pierce a
pres%égéﬁ%'{e}g%he nmout hpi ece (3) preferably coincides with

the thd Ifellowihd) dekctifttore aheuternisolmdessing?)arkpd l8wet Sbody are used
_ recei ve the medi canent during inhalation. Preferably,
interchangg@blet uator (4) adapts the link (5) to the

R SG5ect Sthe &e%éﬁf‘irﬁleﬁﬁtaﬁ ?r(r)r\:i)lﬁté% ahhiﬁhlaiaﬁ’iggﬁ\g@% Eémprising a

rotates on rotation o pi ece €ena
lowenbhadyc (1) davingsa (Medicement ar eapsulg hotdern(@) ke holenthediapsote or similar

st BTGB Rt 2oy dcheT B mREaS he lower body (1)
to rofdtesabsioans AjiBe ATHIAKE Gctuitof¥) Sidabtdd Goatdtated dne rotation of the
nbodi nent which serves to nove the piercing pin(s) on

mOUthi@ﬁﬁr(é) and<heing dreld e the lawisi Rady. (1Anereor reefigopiertng pins (7) for
perc S BS5 S SRS BN ESER PR E Gk loing acapted t a
(5); chacagienzeck in thatrthentmauthpidew irotates: the Hhkgctuatoh¢4) that moves the

perc GRS BT Yo e b e A B S Ro S ey receptace
in a paftifWHenfd8séd pbiioRcfIB@MdUtkpiebeon provides an

i nhal ati on device conprising a | ower body (1 ) having

aAmeiahalatientdeyicecageiding ol tgérpf?%)“tt"éV%!Qﬂ' @scshonmsiarexample in
Fiounff I bR ARG ARSIt B E i sl nolder @
for haldinig capkales abaimilan suifable anédicament wateptate) (10); said capsule
holde??g)o Lae\%nboanr 8|Irei1rt1lgt ?‘P 1 )ré)rt\ tair\ocputﬁ)aft (% B?a mouthpiece (3) pivoted laterally
to the lower body (1) so as to rotate about an axis and thereby open and close the
outlet (12) of the capsule holder (2). The capsule holder (2) is preferably adapted to
receive one or more piercing pins (7) that are held in retracted position in a piercing pin
holder (6). The piercing pins (7) are operated by a link (5) that enables the linear
movement of the piercing pin (7) to pierce the capsule or similar suitable medicament
receptacle (10) and retract back.

According to another embodiment of the present invention, the mouthpiece (3) is
opened to place the capsule or similar suitable medicament receptacle (10) in the
capsule holder (2). On opening the mouthpiece (3) to full open position as shown in
Figure 1, the link actuator (4) rotates the link (5) thereby the piercing pins (7) are
retracted. On closing the mouthpiece (3) for inhalation, in a partially open/closed
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nout hpi ece (3) and being held in the [ ower body ( 1);
one or nore piercing pins (7) for piercing capsules or
WG osshsr3os Ui t abl e nedi cament receptacl e and beP@mGB2005/004337
adapted to a link (5); characterized in that the
nmout hpi ece rotates the |ink actuator (4) that noves
the piercing pin(s) linearly ¢o pierce the capsule or
_simlar suitable medicanment receptacle in a partia
positigie rthe| RICEGING dAINts) okl ) ietags heucapsWeeor Aimilamauitablenmedicament

rece&%ﬂeg@a Ciﬁgthlgin |sté'8?g12) r@ﬁ%}aﬁ@\yﬁgéiﬂggf?? SBRMUlly closing the
moutbpigoei (35 the | linkeactuadyr (4)1)othtesi and aetraptsutite piérdivg pin from the

(2) f ol ding capsules or simlar suitable
,medlﬁgé]egghgﬁerg keptacl e (10); said capsul e hol der (2)

hé}\’&c@@digg etéiaf3 dthéeémboldimertdf e SrasbAt invéalion 2a é:)(/)v?rl gnember (8)

mout hpi (3) pivoted laterally to the | ower bo
(for exampde illustrated in Giguras 3 and Eigune 10) erasblye affanhed to the housing or

may 3G <ati Fllvh 4 e ndhabdy SR sOBBEE e [alBtable retatve

to th® ABuSINgF¢r éXahplieN@ map pivofaboadttharsane pdiritas the closure means
retracted position in a pierci n% pi n holder (6). The )
and hgusing piyopwith respeette easdy athes deLqvenrmember peaferably comprises

Iockirﬁ‘ @E@%t%ﬁ%lihbq?ﬁg I0R it tHe ﬁéuéiﬁ@aﬁ*‘h%r 66\)(%9 (ﬁ%@ﬁt@&e%s to cover

e capsu or simlar su ble ne
the piercigt pinl bolded, pansd anet thec linktink .actuatorgl merhaoisanot Resferably the

cove BERALT ik oS R4S et hORRT Gl Byigo s n e
assemBficsarnt receptacle (10) in the capsule holder (2).

On opening the mout hpiece (3) to full open position as _
s vanother@spect of the pwentiar, there i providgd adialdersfor ipemedicament,

sutatty s Bod A8 co o BESLED P0Gy 8 g 88 e autae

for repeivirigeh Inyedicaméat capsijesand organssifer geperating tpitu(ance(in)a fluid flow

roub b5 SharHSes B5SH hefin LR, 1S RN Ful S 2ERke pration of -

capsmﬁb%&éiv%d B3 the!lchanfberssd ast toeadistt inDieRsesing nedié&ment contained
I nk actuator (4) rotates and retracts the piercing

withimpthe ¢apswle.he nedi canent hol der (2). According to

i Eoprft eBRmay hBf ERRihizeS) feuchE I ing chamber

thereby ewhanding dray dispertioncivedideliveriie housi ng or nay be

noveable relative to t

o th ing., T 149
& hegPaaaB e’ PEANAG eSS BLIETRPY Ao ERRpPEPaltElly holds, a

medléﬁ'ﬁeﬁfoﬁé’és@@%lﬂ e ﬁﬁﬁﬁr Prdterabiy, the ntédisfof g_@rﬁgfh‘img turbulence

ng pivot wth respect to each other.

holdscane endeftee mestiedroenbrgpswepPrefebiythe aapsiians held loosely (either
compie‘gi’leg/le iggﬁélltgo(%/rgqtl oq'ncek emi}. %Jig%lyn ?Hi§i Afans fHat %%Vesrigrﬁﬁmrmovement
of the capsule is prevented but the capsule is still enabled to make small vibratory
movements within the chamber. The means for generating turbulence may be any
suitable means but preferably comprises one or more projections or flow barriers
extending from the inner walls of the chamber. The or each projection may, for
example, comprise a flat or polygonal facet, or one or more grooves, ridges, helices,
rings, or spheres. The means may, for example, comprise one or more transverse, or
substantially transverse, projections (relative to the longitudinal axis of the chamber).
By polygonal we mean that the projection or barrier preserits several faces to the inside
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the piercing pin holder, pins, and the link/link

actuating nechanism Preferably the cover nenber
weopnsses nmeans for [ocking with the hol der wenGBb®s/004337

device is in the assenbled state. In another aspect of

the invention, there is provided a holder for a

nmedi canent, suitably a dry ponger nedi canent capsul e,

whi ch hol d conprises a chanber suitable for .
of theschamPRy & or&ampientn %’96§Lﬁe&t'°an§“ﬁmsrfﬂf generating turbulence

may%rﬁrb%&émuw{iﬁgwapsrs a?fef beQn rage al 'Hrﬁé%?gbﬁ?lowd so on.

chanber suc , Inu he tu
calheeholddn ist prafersbly suabsthrate tlnechameeblbyf thne scplaaebdaefmed by the

S s to Si S in rel e n cament con ai ned
meaf A 9ePRBEieD buplierEren b, I thE HTRRintsit Ohey fRecticament capsule
pIacéEthTIhIaefhdld@ isiisaghethes the bbﬁsmﬂbalﬁbﬁéld flSé@é'-ly by the means for
enhanci ng drug_di spersion and deliver e means for

genegating Mb%‘&"ﬁ@r bhe shamber Sray %awaugaﬁmm@e der example cylindrical
orc ﬂ{aﬁ F"nlejf%;a% A Bls%bgﬁ%'n%ﬁggah.c ppsule wi thin the

der re or gener at i ng

t Ll?l’etérabl)ethledbdgtmmfetherm”fiber wmﬂxtmwum Ohambérﬂengths of between
held | ops

Pr ra the capsul e i
abouf i e S dEaY TaT | §RABIDIR: B sy Weseanynd; padicularly good
perfdi‘ﬁ%ﬂ%et\ﬂﬂﬂ{ a%ﬂ)én?déi%ﬁgtﬁ%’fbmrﬁmmo% the capsule is

prevented but the capsule is still enabled to nmake
snidle holderaswitaplyroeemsises one irnmone agenings in the sidewalls of the

chanfFedn oPistErabe o ot Bt HEL6BafRbs S iPoR vl afide means for
receivihgf ihenpieacing eeans fordexegmpleooné e HnOP@rpldV&Iringﬁnf Preferably, the

chanber. The or each pr, tion for exanpl e,
QU'dQ:BI?&PﬁﬁOH”F’?%O e E@P{}‘@tﬁ&hef%gay or one or nore

9V deF bllj‘%blnr%ﬁﬁes 4 B9SmbeF pW’@écF%thTJP?am?ﬁI%? and an air

may, for rise one or nbre transverse,
outletuth‘ef-,erabbfl Ittxetalawrﬂebasé aipooiflet are rangedaat opposngh@\ds of the
ha lL.ongi tudi nal axis of the chanber). By pol ygonal we
c "Hﬁﬁh that the projection or barrier presents severa

f s hbRier hday ncorfpade tahenedmrdit suftablyethenpiesh isnprovided in the
cross section, the neans for generatl ng turbul ence may

vicinityeofsthesais guflaf, |t9em¢sdh8[ﬁv§,ntla tggl M@ca@pnbgﬁp%g@nte\med within
the cRAmBEY 39 MncYBY AR thEsr Bokigehy 'n%(ﬁ?%ﬁérﬁﬁam%% uSEt the holder.

|arret er € space de ans
The rhesh gm;ebatprmgded rasmﬂremtegnaébanonentegralrwnmm of thd holder. For
n the holder .is

exanlql]%nqgg tméya éllf'ﬁgm%g@r?d W g peparale gaft(ﬂnds gt?gchtel?ﬁo the lower
bodygspeéahm@ tagr g efiest pbivet deawdern 1Ry nb@:tﬁBléc%U lahabh(ﬁ/ver body.

hape, for exanple cyllndrlcal or coni cal r ef er abl
Alternatlvegy s in Addit n.ytl'tgglmqeg\ may be provided within the mouthplece as

described above.
The invention also provides an inhaler device comprising a holder according to

the invention, as described herein.

The inhaler device and medicament holder according to the present invention
can be manufactured by standard methods well known in the art, as will be apparent to
the skilled reader. |

The capsule holder (2) according to the present invention, an embodiment of
which is shown in Figures 11 to 17, is preferably substantially conically shaped and
preferably comprises an air inlet (11) at one end and an air outlet (12) at the opposition
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Preferably the I ength of the chanber is optim sed.

Chanber | engths of between about 15 to 30mm may for
wezxaapssobe used. We have found particul arly gpomiGB2005/004337

performance with a chanber length of 22 nm +/- 10%

The hol der suitably conprises one or nore openings in

the sidewal s of the chanber.qiPreferably, one or nore

of the openin is provided with guide neans for
end. i figmeiet ﬁé%pﬁ airdniey (hbhissprefeabbysupstantally lessithas, and the air

outof 2By B B ESA N b S BB B 580l B2 enccsos

a me@ﬁrrmneme&wtyghﬁﬁwlbem(du) farcretaihimganedicamentesr aiﬁlélpslﬂe containing
ref er ir outlet

e Bl b, L G o 4] S o o
genelFﬂlr%ertuFB%Neﬁﬁg"IBWnaa”ﬁéﬂ fispd tﬁl‘c!iubﬁb'tﬁletél‘?arﬂﬁélh Tﬁe means for

pro vicinity of the air “outlet
genepaw\gehnbul@ncaeﬂﬁtacc@m t@ﬂpﬁpr@anbnmwamm reistricts théadree flow of

air iR 3hetshaltipEh s . BBy bauthd e tuBlienge fnthe chamber

(14). PTHY itGled |t eddnhai @ thle ‘ﬂbrali@h d;mmgmébuda@mma;sy‘ule containing
the hol der. For exanple, the nmesh may be nmanufact ured

the rpedigamephimthe saambsﬁd%k V@éﬁ@dlﬁ%e@ﬁegﬁbwuw@va dhe means
for ggh%ﬁngggbmiﬁéféé ﬂ@ﬁg}\\/éel?leg%g‘ﬁﬁfbrﬁ Eﬁrmﬁ’éﬂé@o qﬁﬁs r@’Bﬁuced with less

ower I'n addition
volumaoflair durng dnlublmionitheltdbq emablingi thecuser tdeimbialdadsubstantially full

dose RhAppHiGAHIPT Wt Jes® s, BTG4ty HE TOBA(IDbgengEting turbulence
(16) ﬁ*&as o PaRiIG Rilds the)®ripdiebrthedgipsifie @eﬂtdmﬁgqaaﬁﬁéducament

ol der 'according to the present invention can

rrmpabng rt@dm@ye@b@duaem eiethederesart INvRAtiom the lﬂteénal geometry of
the Cgé%%'& olﬁfe lé;e&?f{a%}ﬂ%&ﬂt Eoodtplesﬁ%bé lo?glgée n Iggl\cleetﬂ]—élaer Preferably,

accor |ng
the capsweihatderdvds asmuduth louter walbwn i n Fl gures 11 to 17,

'y sybst ant L d
o ASRERIBN 10 SRpHT e EROAENT i PYageH MURBUGR thesmeans for

‘gene?‘Jim@'hertSlHéhéé ({é)% aa;srosé&uoaqneybé isABRAdN Fid\red BIMIr&fxample, four

alr inlet Is preferably substantially
prOJectms aaanan bﬂcanmemated from Eigure2)2 may beaypyidegr erthe inner wall

(12a) ggpilﬂﬁesrg# §eﬂ£2§[ﬁg§ft,ﬁatv§%§r 5@@%‘3 ﬂ?égf ?rfo‘rahe bottom of the

holdefr% above gheredntor o e hbld@r CHipe numbeoandi shiapg of the projections used
can vgg‘jj{/vca”efétgé%ﬁg% as to(plrcz)g?lcg ];UFBUFGN%%D\ASI’M\IH trl?g ho%rer

In a preferred aspect of the present invention, the facet of the or each projection
(16) is flat. Other facet shapes may be used, including polygonal projections. The
shape of the projections may also includes grooves, helices, slanting, ridges, spheres,
rings and the like so as to provide turbulence in air flowing through the holder.

The capsule holder (2) according to the present invention may be used in inhaler
devices with or without a piercing mechanism. According to an embodiment of the
invention, the holder is provided with one or more openings (18) on the sidewalls to
enable the piercing means that pierce the capsules to pass through the chamber.

To illustrate the invention, a preferred embodiment thereof will now be described
with reference to the accompanying drawings (which in no way restrict the scope of the

invention and are for the purpose of illustration only) in which:
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generating turbulence (16) in a fluid flow through the

chanber. The neans for generating turbul ence (16)
w@emensizog to the present invention restricts PEBEGBR@®S/004337

flow of air through the chanber (14) thereby causing

maxi mum t ur bul ence in the chanber (14). This

t ur bul ence enhances the vibrat2on of the medi canent or

ChERLES 8 e gclintatiitl FIe nidfatomaSieansih giorcing means i
a fullengrated positioh Unenhe ifASbr ﬁf&hh%ﬁf@cm bdffg[ﬂ( hgéh&b SasRion.

to_be produced with less volunme of air
i nfhlguse i20s a ¢resstsectiona view of ke inhalation devieéewith piercing means in

a fully AR ABL Pl 4 En ding BRI Bk % 575 Bartialy openvpartialy
close¢diipbsitience (16) holds or partially holds the, or part

of _the _capsul e containing the nedi canent. According
CoFIONE B achmesEoBional ey oL MR Gsvice it pleicing means i

. , . i i r .
el el GSOIGN sthe TR, 5 iy b lon
Prieigureadl ig, atperspeqitivel Wewoobtithe materior ofthehinbakaéion device with the

l. ceardpn not.her enbodi ment of the present
mouﬁﬁ)\}%ﬁ ﬁoﬁ,% fﬁh’égpégﬂiqsgfo"genera_ti ng turbul ence (16) is
a fpigare6tis anplahblie@sofsdigite 6MNthel iBHERILIGA-ddvite RAATRE Snouthpiece in
rojections as can be appreciated fromFigure 12

f our
the fully cloged Pesit®8d on the inner wall (12a) of the capsul e

hat: rSe t hpl .der he..

bgilggf% (@fz ]st tﬁgﬁ!%f é‘er t°§ tar?o%m?rhgﬁge 'gf rS%‘S %ﬁ]e{o %lgure 5) of the
inhalatibnl deviceheitn thebmoutipieséd aip theofully lotosedp asitiormns  used

C ary.wi dely,. but_shoul d h t roduce

¢ EalLY b e vig i Tiacree of The M aatprufe e withdbe raputhpiece in

the flllyeclos&$ pokitibAventi on, the facet of the or each
proj ection is flat. Other facet shapes may be

) on (16) ; . .
uddaure; 8 i8 adlatyvipw gfgbadront o the inhalationTdrvieswith the mouthpiece in
' .ons may al so includes grooves, helices,
the f@@?#%ﬁsrﬁ#lggés, spheres, rings and the like so as to
prrogurge9tisirebtopeend viewaofr thiel invaragionhdevigd withetheohideithpiece in the

The capsul e hol der. (2),according to {he present
fully Qe PB3Hofnyi e b thR TUBPEL-cas it h or
WIFI\@e! 1@ 9Bt SRE RN SMthe it #tidt0déAcé With the mouthpiece in
nbodi nent of the invention, the holder is provided

the f“(iﬁytq*"l’m"@‘““ﬁm@?wﬁdrffqméh? %Werd?odmen@i deval | s 1o
PR, 1 sk o RE el Vel OB f hBIdiE, 107 B9y balifeh nedicament

capswlepr ef erred enbodi ment thereof will now be descri bed
Wt h reference to.the acconpanyi ng draw ngs (which in ]
B gip T AT BN iew S 3B6 TBPOEHENA GRRYIB ORI, dlewachfrom the air
outlett &¥§g pur pose of illustration only) in which:Figure 1 is
a _cross-sectional view of the inhalation device, with
pFigurertp iseamenidrview of the medicament capsule holder viewed from the air

inlet end.
Figure 14 is a front view of the medicament capsule holder.
Figure 15 is a side view of the medicament capsule holder.
Figure 16 is a rear view of the medicament capsule holder.
Figure 17 is a side view of the medicament capsule holder.
Figure 18 shows a perspective view of a mouthpiece.

Figure 19 shows a perspective view of a cover member.



10

15 (

20

25

30

a fully retracted position and the inhal er nouthpi ece

ina fully opened position. Figure 2 is a
weemssssect i onal view of the inhal ati on devi cePCTGBR005/004337
piercing neans in a fully extended piercing position
and the inhaler nouthpiece in a partially
open/partially closed positiot3 Figure 3 is a
SS-S tlonal vi ew of. the inhalation device, with

SHild rﬂ% 2 RELSRERVG View PLAhQ¥SNGsi ti on and t he
I nhrgueé 2T HONRY @@@rﬂﬁécﬂvéwtémyoﬁbqrnﬁmg%éb éon Figure

4 is a gerspectlve view of the exterior o
i nhigusg Rrshems @eemwtlvwnevoofaptmlsca@twatot he fuI ly

CnE0Ef 2Bl b By ? e Br Rl BB ") ™ e Tl 1y

cI Bigace p4sshowsra peigpective view of alpam vi ew of the ot her
gure 5) of the inhalation

pect to
.&féyém%e dﬂ’ﬁﬁ'ﬂhﬁr t&?e"ﬁhﬁ'tha deNics ixshawa in Figures 1 to 10 of
o SN OTYANAGL BT 04y fr e s
Figurasob®tp pésition. Figure 8 is a plan view of the front

FuThy* B, Vel foinlicsc 2 K Bogf Eiapden Groutnpiece (2)

attachkd torthellewepBody by Gepibt mo)rwodmwmah @ﬁ@rﬁdhthﬁi%c&l{bb ¥s rotatable.
cl osed position, viewed fromthe nouthpiece
The pivgplsoseryes to wtttrg e fAputhpigcef(3), H@/vemmnisaﬂ)ohnk actuator (4) and

bodyd&i()e?%x]"{ cR@tewed rom %'ﬁggﬁ% be'sgglg %%ﬁ@ég]ﬂdeerl@) cgmprising a

chaanrefupeadaptedvuoemaa‘ivea wmetbcament-eorﬂamlm@wéfp@ule such as a dry
‘#TE (imant r& E? %? 32 is an end view of th
powdzE nedicament ZoBiaiang rahsife JNaissy & FepsUIRds pacesiinfathe chamber

14).end. Figure 13 is an end view of the nedi canent
capsul e holder viewed fromthe air inlet end. Figure
14 hesinhalationt denies\comprises riercinghpins (€hpecatedhwithisrthe lower body

o i MY 5T S AR e v

pins Hapm'elmoheahﬂerbetween a retracted position, shown in Figures 1 and 3, and an
extended piercing position, shown in Figure 2. In the fully extended position, the
piercing pins (7) are extended into the chamber (14) of the capsule holder (2) through
openings (18) in a side wall of the capsule holder (2). In the fully extended position, the
piercing pins will pierce a capsule (10) positioned within the chamber (14).

In one embodiment, guide means (20) extend from the openings (18) in a side
wall of the chamber. The guide means (20) are positioned so as to guide the movement
of the piercing pins (7) between fully extended and fully retracted positions. The guide
means (20) can be best appreciated from Figures 11 to 17.

Referring to particularly Figures 1 to 3, during use of the inhaler, the mouthpiece
(3) is rotated to a fully open position in order to insert a capsule into the housing, and
then rotated to the closed position to close the housing and position the mouthpiece
correctly for inhalation of medicament from the inhaler device. Rotation of the
mouthpiece (3) causes rotation of the linking actuator (4), which rotation in turn drives
movement of an assembly comprising link (5), piercing pin holder (6) and piercing pins
(7). When the mouthpiece (3) is in either the substantially fully closed or substantially
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Figure 17 is a side view of the nedi canent capsul e
hol der. Figure 18 shows a perspective view of a
wonubhpizece. Figure 19 shows a perspective vi eRCDGB2005/004337

cover nmenber. Figure 20 shows a perspective view of a
housi ng. Figure 2 1 shows a perspective view of a
i nki ng means. Figure 22 showg a perspective view of a
link actuator. Figure 23 shows a perspective view of a

fully ppanrasitian the giareing4ping d¥l age e ras Bilyt relractedswnart-piercing posmon

e, ARV 1) KA oSl B SPefi i posn

mudwrélyawtwgen fllypcleted rand falip ogempusitidns e pm@@hgq)lhwkn)eére in a fully

Mgm&g@é Rosisi ﬁ&ﬂ’ll t'%OJfAh%The Bt%%:??(té’:z Form3 fully open to a fully
close@t ;S@é?ﬂ‘t?rij ch@séd %d\@WntQﬁ‘i'He ?)érém@ _[;zﬁé f&@&n@?%fy heled position

nout hpi ece (3) 1s rotatab SO ’serves
(when dhsemué\pleee @t i dbe fuly oneowveosmod)/ t¢ alfully extended piercing

postRf Pt i BBl B R 55 SRS VU botween uly

close@toRAly Obéh) aflapbRing the piRetiFg pins (7) to a fully retracted position when
nedlcanent contai ning capsul e, such as a dry powde

the medthpieest (Jois dnnthey f@&)psquéed | Rositien. Signpeul e_mogement of the
moutﬁbl@ﬁg d(gg rﬂd}nté‘esuﬁgf'%mgﬂy g@fs) c\oIES ttbng al At '"ﬁﬂg\lfl’ﬁé’."e" position

pierclng d w thi
causémdtym(elna;ntaoﬁ tbermemm@l pires (A fromoiten fulbyc eetf@gtedi position to a fully

extenged pldag Goslion. el 8 iedbeioga i s Snbadialh dpen/partialy

closef!| ﬂé‘élﬁén)laﬁBdre'iurr%nﬂwa?lé?éhgnﬁ%%nB' Encirogh BORIIYI &tended piercing
ure he fully extended position, the

shown in Fi . ¥'
positipnde @ ﬁglyp'a%@Ctep) pasitior.x Athgsg |'ﬂta)pf¢f§"§ﬁeﬁfﬁb@d'(7mt the pins are

fully és}{tca:‘éé‘éd ﬁf"rfé?fltféhe Cgfp u%%)(%)g {% d@é&{lﬁfbﬁ%ﬁ@%@@eﬁf ?éé]n And closed, it

will bexlrﬁmadonomat then fultyhextpnded ipogitipnnef thid pingi magdeaachieved when

the mynihBREs JERIAL Tg SR e 20208 HoSTiogyPeRisen the open and
closeﬁgﬁﬁitl&?ﬁoﬁéﬁéndlﬂg%rﬁlh@epfé@isb dé’sug‘%ﬁ‘oéf fHeaddage. The guide

are positioned so as ui de the novenent
ofA meeh {9 lscpmgtl@ﬂfﬁt nr(me metikniece () so axtedign withdthe outlet (12)

o e s SEAH 85 5 e Biec AL [ RER A7 eBon. when
the n'féﬁﬁlg;.:ng?é 6(?%5 Elcﬁt@d%nd th@ deshd(9)i isgpositioredd bher the outlet (12), the
mesh (9) retains a capsule H%‘) recelved in the chamber (14) of the capsule holder (2),
preventing the capsule (10) from falling out of the inhaler, or being sucked into the
outlet/mouthpiece on inhalation by the user. The mesh size can be any suitable size
but is preferably of the order of 0.5mm X 0.5mm square to 2mm X 2mm square. More
preferably, the mesh size is Tmm X 1mm square +/- 10%. The capsule holder (2) is

also provided with locking means. The locking means may be used to lock the

mouthpiece (3) in a predetermined position relative to the housing, for example in the
fully closed position, and may be located at any suitable place on the device The
locking means may comprise a lip or suitable projection (32) adapted to be received by
a portion (34) of the mouthpiece (3), which together cooperate so as to provide a snap-
fit when the mouthpiece (3) is closed. The mouthpiece (3) can thus be secured in the

fully closed position.
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(3) is rotated to a fully open position in order to
insert a capsule into the housing, and then rotated to

wo bweossesed position to close the housi ng and POEGBR@E/004337
t he nout hpi ece correctly for inhalation of nmedi canent
fromthe inhal er device. Rotation of the nouthpiece
(3) causes rotation of the |iqgki ng actuator (4), which
rotation in turn drives novenent of an assenbly

cdwpreferrag embediment qfitbe capguls Rolder () iS(sh)ovemi:n Figures 11 to 17.

The %;ﬁ%@é ﬂgi&rg&é@n& .ﬁé\g? E rlnﬂgpgflgstg)dr%ggaﬁ)e a capsule and has an air

inlet U ranair Duthet (112))/ P@é@ﬂa!mstrte ohiarhber piErigi oyin@hes dr7§ubstant|ally
arelnafully gtracted non- rC|n posi ti on;
conicgh@ndoitiendir delet (31) aedaiF ouiet 1 p%"ﬁ/ %&at%pt PP@P@E‘@dendS of the

chanﬁ{c‘egf(?ﬂﬁw/vém oft tH@%r{a'n%bH‘”{ﬂg@é’ pr6vines %ﬁ#'dp}éﬂ%ﬁ gﬂ?)h When the

open positions, pirercing pins
capsulef holtdgr (a'&)t isnaiset pi eombmgﬁtpnsthhdhe inbakatient defice lné the invention,
i ece to a f.ul

theseaRsTInGS 2Ee hostiongd souat o Feddhes e reitio ping (75 Flide means (20)

extend frelﬂni bher 6pémﬁg§<11spm thed Bxlatioe of the charitay (em §3hsitd guide the
in 'y open position) to a fully extended

back ;ﬁf@r fmhgm@y@merﬁ rOf(thﬁﬁe!q'féQ Rig: Hpiieteeapd out @f the ghamber (14) in
bst bet fully closed and
respd? iR BRI B MBI, O i s 1) toa

f Thieyhalg@ér m;tcmlnmsiag fuobulehee geheratimgg dmpiaasefc(r&éxalnmle rprojections

he f I I
(16), RBPRPIETiOT ST (1880 Lo chamBr T4 T8 brasdions (1§)have a dual
funcuaﬁbﬁ{e%d)tﬁ' Hold félééas@@gmpmwearwmmﬁé RSBk 45>fand generate

pier ci ng pi ns roma fu retracted positio
turbulence indluig flox tmqegh ;therc@angoqsdéft{aod grabed a nepsule (10) received
theremJut hpiece (3) is in a partially open/partially cl osed
l|5‘ositi on) and returns the piercing neans (7) froma

f When aﬁa@ed@um f‘ ;éoeg/qwm:c the@:hghtbr% (g 4), ltiye pedjeetidres(16) loosely
osition. I N er I rent the pLn ..

nold fhec cabauly (0) GHIER AR AMBEr 6 Dnp TRERS 950 i BoRhaler, as air is
mhaléquY@H%gﬁ%Y‘%% S BhaRbe? '(%)efﬂwough mé buthst Mml%rnatraedthpnece (3),

ul'ly extended position of the pins
the peaojectonsl (16 geneetaviurbyesce ip3the( sir ilcms tbrwh éhe chamber (14).

Tur 35 o 3 BB AR ] BB Bl capui

(10) Vi &iSe chambeh ((4), ahdl thizsvibiatioadrinanchs the dispersior of Sedicament
so as to align with the outl et

ContamﬁdjMth(m}h%éﬁsﬂlﬁe(1r9dut°‘ﬁﬁ?"&'!éﬂ'§v3')%3§JOTQ??E"h'@%gEﬁtW by the user is
d and
roauiBREBTRLARS ool Srlhmub Ry ahe sl abgeet,
nEkb ;(réj)ectlenal(tﬁ) magdq@suﬂ \ariol8)shapesi sech as groeves, rldges helixes,

the ca suI holder (2 entin
rings B5.SBOPIES 20 PNY ST HIAHe e b eIl BBy fic flow.
S‘Fﬁb%_?smeohbﬁl@r (1) nlsqirbma@a hmna R6lesr28NtvhlcH émablbythé elder (2) to
user he nesh size can be any suitable_size
be secured via projections (61) of lower body (1) (see Figure 20) within an inhalation
device. Cooperating means (31) may be provided if desired to enable cooperation with
the piercing pin holder (6): this may further assist with alignment of the piercing means.
Figures 18 to 24 show various components of a preferred embodiment. Fig 18
shows a closure means or mouthpiece (3) comprising connecting means (40) which
enable the mouthpiece to connect to cylindrical portion (58) of link actuator (4) (see Fig

22). Mouthpiece (3) also comprises opening (57) via which medicament is inhaled by
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but is preferably of the order of 0.5mm X 0.5nmm square
to 2mm X 2mm square. More preferably, the nesh size is
wd s H5Boon square +/ - 10% The capsul e hol der ¥@)/GB2005/004337

al so provided with | ocking neans. The | ocki ng neans
may be used to | ock the nouthpiece (3) in a
predeterm ned position relati4g to the housing, for
example in the fully closed position, and nay be

the pgeratMaans taniecsiver alkl Eorpexemplen a: Wbe) diormeamautiet of the housmg

exehE SERAIRERS e BAPR(S7 i ReShoBHgRL o oy n e Faure)

( 3Bigucd 18hshows. bihggvec enérdper (B) @dmpﬂgﬂgm;fesqqqp%fnat ifotch (48). An
q Pprowdeasn Rflt when the nput hpiece (3) is
equiylgBE poforhis Ristiidedt 884 ?3‘3”@%90(‘959 plideslcitieceryat: tIeuse notches

48)fﬁ5érb’ Ian&ﬁ %)d}ﬂﬁh 'r@ébs‘ée@r(ﬁfﬁbhqgw%mﬁyrﬁ?&sé% Ffdf.ﬁe 20), so as to

capsul e is shown I n Figures
lock éfa@mwgr nmmaer (82)1 houging §@§etaet3hd’rhj:ecovemynemberealsovmmpnses a

o 55y B o o b 53 B SHL i oot
correypbatimgt r@dds)s (29)!(@&89 Hgg:é gd)galg ﬁs ﬂgﬁlg ;Iﬁ% 20()3'%3; FAEmBeF relative to

Capsgluetakla&éﬁ z%))ﬁf) yes Weﬂl rlﬁ%'fi ReSHRRREK? the spvesapung a épreferably two-
iecd) o) er Tl STt GAESHS rdon S0t 3| oy (42)of e

lower bodyit(19n (see dsgurep20), ragnnacting sseans (4Q) ebthaes nmauthpiece (3), and
operl A G A EH PRuBbRTde e REHE e gibiBie. i use

the cbikéa(8)$§pa§.t|bﬁeauhsieefrﬂimhaiébeqayi forth novenent of
the piercing pins (7) into and out of the chanber (14)

i Figwrepdpshows loweatiosly (d) comprising Rpes (42) oy reqeiving a pivot (30)
anc e O)ETRATES rEHCR TREP (9 SATP 0 4 BB avove.

eqummlerttheoeban(ré@r) (@M)sthrE) tor tat citlustrated 1i6) Figa26, #s ¢uavided on the
comresBPRFRsige it ahadiousg {15 THE ies: GO} of iivenBady k1) are suitably

adapfédltdjrefcb% éétfsﬁ}l@hotdé@ (gpanber (14) and around a
capsul e s recei ved there| n. Wien a capsule (10) is

r Edgureed] | shawe liskdfbcomprising twe g eemmsising eggs (43) and end

ponlﬁﬁaﬁij%gge g}g‘ ﬁﬁgﬁggggf egoH;p&n%B{ths%ﬂﬁm/lﬁzgﬂ@{hteﬁ édd)ef. The eyes

as alr isin
(43) cweréte)wmt‘mmésndmimg ihdychieBr(56y bnt in holdére(e) (($€¢ Fgure 23) and

thus Enable Eertent ok s PIekBa mAoa k) Wi Rk (L driven by link

actuawg ch@s t(b¢) %'ré rtabawfeagb@b?égotm%ncm@tacma(tapu) and are

rat| on capsule
rotataiﬂem@etlv&é tathe aaid Qyﬁss(46|)br ation enhances the

OIIFs é)uerEaSéé) réh%@vs"ﬁ%é SRS (4) comprising substantially cylindrical body (58)
which is extended via arms (47) which terminate in eyes (46). The actuator (4) also
comprises square hole (45) which receives a corresponding sized square pivot (not
shown). Correspondingly square holes (60) in connecting means (40) of mouthpiece
(3) enable the link actuator (4) and mouthpiece (3) to be rigidly connected (that is, not
rotate with respect to each other). In this way, movement of the mouthpiece (3) relative
to the housing (1) enables movement of piercing means (7) via driving of link (5).

Figure 23 shows piercing pin holder (6) comprising notches (55), as described
above, and cylindrical tubes (54) which are adapted to receive attachment means (31)



contained within the capsule (10). Accordingly, |ess
forceful inhalation by the user is required to

wo pdwenstzer a ful |l dose of nedicament from the ceBEEGB2005/004337
(10). The projections (16) may be of various shapes,
such as grooves, ridges, helixes, rings or spheres, or
any ot her shape suitable for1generating turbul ence in

a fluid flow The capsul e hol der i s provided with
whichdpreject fmmveansile fetder &aae(rﬂf&rd@r Fxgzjl 1).0 Dee sylindrienl attachment

e 5 1Bl 18 BT o) AEETHBuntd i roes

(53) (ciﬁlé |slT@Nsd1&eam®\thie6) i Thelping awbttshowrai Elgczspprcﬂéd:totbeyond tubes

(54) 4 Pes ST Fech B §\ide Spkang (a0) Al Eapsule it (2).
5 1%.%@@%4559%33% Sﬂghoﬁmnggﬂcl He rRéarfs RUIKERT5€4  gylindrical pin (7).

ment . ( S re nmeans or nout prece
Prefe(raplycthqapiacmg euhobpin () coraprisgs4a faomi(s6) fameisideby e oblique cut

througﬁﬁbhpi f&ﬁeconanhge'%nW 5' ttng%réetg'g%&é ch?rggalso be made

oacﬁ@ngﬁhé@@snga@h@geeﬁﬂjnwwa whi ch medi canent is inhal ed
the user. Means to receive_air (for exanple a tube)

f ridy@ Rinsdnay e a1y svitable sizendh ea/xmamde WoAwargel Betwesn 1 mm to 2
10 mm @p&‘QH%leﬂ ?_gﬁhdﬁghh\ga %r@?er’%ug%g rre er o?%)% Co'né‘pfrléglg%tgLSmm +/-
10%.eyes (41 ) and notch (48). An equivalent notch is

TR IR R A Ty—
descied, AR inkRbes(Varidusafelhgdhg fgﬂ%s th&t maylbe ;br%?iﬁécﬂ%r maximising

cover nenber and hou5|n%lto get her. The cover nenb
the tirbuleneaphlysqyouiding t $itablet mea(nsotfoshgqmra&ingt ﬁwbulence in the

f the left hand edge: in use this inserts
15 med'ﬁyﬁgghghs'?ggpondl ng recess (29) (see Figure 11) so as

| ock the cover nmenber relative to capsule holder (2).
Eyes (41) enable positioning of the cover around a
(preferably twopiece) pivot (30) (refer to Figure 3)
whi ch passes through eyes (41), eyes (42) of the | ower
body ( 1 ) (see Figure 20), connecting neans (40) of

t he nout hpi ece (3), and opening (45) in link actuator
(4) (see Figure 22) when the device is assenbled. In
use, the cover (8) is positioned inside nouthpiece
(3). Figure 20 shows | ower body (1) conprising eyes
(42) for receiving a pivot (30), and recesses (49) to
recei ve notches (48) in cover (8) as described above.
(An equi val ent recess (49) (not shown) to that
illustrated in Fig 20, is provided on the
correspondi ng side of the housing (1).) The sides (50)
of lower body (1) are suitably adapted to receive
capsul e hol der (2).
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Figure 2 1 shows link (5) conprising two arns
conprising eyes (43) and end portion (44) supporting
wmoedoshesoqd 51) (only one notch is shown) on eit PET/GBR@S/004337
The eyes (43) cooperate with correspondi ng notches
(55) on pin holder (6) (see Figure 23) and thus enable
nmovenent of the piercing neanqg (7) when the |ink (5)
is driven by link actuator (4). Notches (51) are
CLAIMS | ved by eyes (46) on link actuator (4), and are
rotatable relative to the said eyes (46). Figure 22
shows |ink actuator (4) conprising substantially
1. CWn rrdfalguauebméyfo(raahawnonrbﬂ a méumﬁéhtwranahnp.ewe?able capsule,
which termnate in eyes_ (46). The actuator t(4) al so
which. g\ﬂgleyrscgyngam a l}ngsgq fp;)reg@wvag a3 madigargent capsule; closure means

for cl‘éofnrlggspgﬂghé‘lﬂps 'séﬁ)dcl%guﬂé; f%%’}gokf | nFno%'%%@ relative fo the housing;

ndrngFy “square connect i ng
plercmgcmeahs ranutablﬁ forpié®jngeaabédicaheenticalpsale; wherem( F‘h)ovement of the

and nout h 0o be riqgidly conne

closufp meRE IRtk (P distiia A e v RBRNT of fhe HeRipg fieans.
novenent of the nout hpi ece (3) relative to the housing
( 1) enabl es novenent of piercing neans Vi a

2 dAnvinhglesidevigaagmyrding; tgusiaime3, w%mngn@vwagt of the closure means

from g'lo(\gsén %’ cyng%ér i%%nt%&ﬂ@éi gﬁ@evm@ﬁ%gare ?g? gltngdmteans from a

retradted @olsmozi; ltagmhwhg;eimm?we(raihg) means rpomsstrbnf aorgtracteld position to
capsul.e hol der ,(refer to Fig 11). T cylindrica

an eéﬁ"é’@ﬁnﬂ'ﬁm}?@arpg’ t@&* 2ngr bagk; a%u)@tWF% Q$¥ion (jBekesponse to

moveﬁ%)t of's%udlél%sul% ﬁka%)béweemwbﬁ@nldh&abséd bé%bnoaene)

bscured in Fig 23). The pins shown in Fig
prOJect beyond tubes (54) and are slldeably recei ved

3. W' t h' i gﬁylgga%?@aﬁg f L gpﬁékﬁ {]\?é{dg;] %r@rgin':h%{fe%ent of the

closuﬁé/ hié%ﬂfsl glvepithe (pigrcirty Afeamabdy asttbepipicer 8 icapsaldpositioned within
conprises a face (56) formed by an oblique cut

the'"g Sﬂﬁb shaft of the pin. Further nodification of
t he plercing end may al so be nade to achi eve the
desired shaped point. The pins may be any suitable
4. sArneinhalarydenige @ecording rtanary peecesing Tlaim flu’tmernmmpnsmg hnkmg

ey B850 TR 1 AGEDS' 2o B bl means: wheri

moveffRsht GRS cldiuré dheales calsedmovement bf the kkihg niduns so as to move
enbodi nents described, and includes various neans and

the pieeting MeRNS-may be provi ded for maxim sing the
turbul ence by providing suitable neans for generating
turbul ence in the nmedi canent hol der. CLAI M5:
5 An inhaler device according to any preceding claim, wherein the closure means

is rotatable relative to the housing.

6. An inhaler device according to claim 4 or 5, wherein movement of the closure

means causes rotation of the linking means.

7. An inhaler device according to any preceding claim, wherein movement of the

closure means drives linear displacement of the piercing means.
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1. An inhaler device for inhalation of a nedi canment

froma pierceable capsule, which inhaler conprises a
whoensisgod or recei ving a nedi cament capsul e; CPOEGB2005/004337

means for closing the housing, said closure neans

bei ng noveabl e relative to the housing; piercing neans

suitable for piercing a nedi ggnment capsul e; wherein

novenent of the closure neans relative to the housing

8. cAnsdahaley drvige ACCORENgI 1 ANy PReeading 2claimi mherein the housing

comp gt fiediE dcho by mBuBaHicht ARSURL o 1B, Rlsdnd®comprising 2
chambier hesingoare Bk ileband ¢ gir euttétng means from a retract ed

position, and wherein the piercing neans noves from a
retracted position to an extended piercing position

0. A @ﬁfefg Pe@icb%é%&iﬁ&ewséléih?%,i\ﬁhér%ﬁi"iﬂéeai?%let And outlet are

nove sald c neans between the open an
provided atdpposing iemds.of 3he shamiies! er devi ce according to
any claim1 or 2, wherein novenent of the closure
means noves the piercing neans so as to pierce a
10. Capsinhalgr AEViderBEEbrdirig 0 ahy Brédddm e Elaill sihedeindheASlosure means
_inhaler device according to any preceding claim
is piveiablyhattachaehia therlpusingi ng neans connected to both the
cl osure neans and the piercing neans; wherei n novenent
of the closure means causes novenent of the Iinking
11. mAanahalerakevice aceordingetopamy prewgpdirepolaimbwhereéinithe elosure means
devi ce according to any preceding claim wherein the
C°"“%@6§§HE°H&HM%??S rotatable relative to the housing. 6.
An i nhal er device according to claim4 or 5, wherein
novenent of the closure nmeans causes rotation of the
12. | Ankinhgleredevice 7acoardingnta elaimed i c wheeeior thengewhpiege comprises

a5 SEELTR L8 G0 TSt S B SRS G o s
outletivilien tHe ARUtESIess toiditsglosed pogitionecedi ng cl ai m

wherei n the housing conprises neans to hold a
nmedi canent capsul e, said hol ding neans conprising a

13. fﬁﬁgi’ﬁﬁélé?%\ﬁ& aBcdiding B elaiML dheréin 1Pt in@lns Yo rBBeive air from

er device accor:ijl ng to claim8, wherein the air
an outlet ef therkburing eomprisegratdbged at opposi ng ends of the
chanber. 10. An inhal er device according to any
preceding claim wherein the closure neans is
14. PAWGhBAley delvickchesbrting foeclhionid2ng. 13, wherein the means to receive air

comprises a mesh which is positioned in proximity to the chamber outlet when the

mouthpiece is in a closed position.

15.  An inhaler device according to claim 12 , 13 or 14 wherein the length of the

means to receive air is from about 25 to 35 mm.

16. An inhaler device according to claim 15 wherein the length of the means to

receive air is 31.6 +/- 10%.

17.  An inhaler device according to claim , 14 , 15 or 16 wherein the mesh size is

from about 0.5mm X 0.5mm sq to about 2mm X 2mm sq.
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11. An inhal er device according to any preceding
claim wherein the closure neans conprises a
wonubhpizece. 12. An inhal er device accordi ng tBPCT/GBRVS/004337
11, wherein the nouthpiece conprises nmeans to receive
air froman outlet of the housing, said nmeans being
connected to said outlet whempgthe nouthpiece is inits
cl osed position, 13. An inhaler device according to
18. clAn inhedekaesarding: tecClaimald wherein éhe anesty sizedsabeut 1 mm X 1 mm
qub@t of the housing conprises a tube. 14. An inhaler
devi'Ce according to claim12 or 13, wherein the neans
to receive air conprises a mesh which is positioned in
proximty to the chanber qutlet when fhe nouthpiece is,
19. i iy '%aééddﬁwgetﬁeﬁprdm ananyheliesPdmgy idRiM widiERi Agvice further
a4 ' I f s
comirisel BekThg Frears Npo ind SRishr pices [BRANS @ iné HRuSHY!
i nhal er device according to claim15 wherein the

I th of the nmeans to receiv iy 1s 3 1.6 +/.- 10%. .
20. 3 Fighefi deviee Baroli g Plefdind Pl wheléin 178 Rigreing means
compkseststieccbmmohe pigreingyids. i s from about 0.5nmm X 0. 5mm

sq to about 2mm X 2mm sq. 18. An inhal er according to

claim17 wherein the nmesh size is about 1 nm X 1 nm sq

+/a. 1Q0 . i . i i .
21. 1A Biier'dovitl dEBRNRG A6 IAFF 200RACRIT o RrBL¥ more pins have a
diametennd fioon Bbout 1imen td abau2means rel ative to the

housi ng. 20. An inhal er device according to any

preceding claim wherein the piercing nmeans.conprises
22. O fhaldY 8eWALE HEcBEHiIRG 16 - cldind 21ARhéRiNRItRs RV bE fhore pins have a

according to claim20 wherein the one or nore pins
diametey of abalhirdinem tf 1PPom about 1nmto about 2mm 22. An

i nhal er device according to claim2 1 wherein the one

or nore pins have a dianeter of about 1.5mm +/- 10%
23  22rAimHanivatevicd eaconediagciar dnypreceding ¢laiet, eflirtngr adomnprising guide

further conprisin i,de neans to gui de the novenent
mea’b"ft°t9+€d%?@%W&"ﬁ%&%.ﬂq?ﬂerﬁ"ﬂﬁ% Sfor a medi canent

capsul e whi ch hol der conprises a chanber suitable for

recei ving a nedi canment capsul e; and neans faor '
24. génbelder anedicamest icapsule) whighthalder comprises a chamber suitable

for receiving a medicament capsule; and means for generating turbulence in a fluid flow
through the chamber such that, in use, the turbulent fluid flow causes vibration of a
capsule received by the chamber so as to assist in releasing medicament contained

sq +

within the capsule.

25. A holder according to claim 24, wherein the means for generating turbulence

comprises one or more projections extending from one or more inner walls of the

chamber.

26. A holder according to claim 24 or 25, wherein the or each projection comprises

independently one or more grooves, ridges, helixes, rings, or spheres.

27. A holder according to claim 25 or 26, wherein the or each projection comprises a

flat facet.
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t hrough the chanber such that, in use, the turbul ent
fluid fl ow causes vibration of a capsul e received by
w0 beokober so as to assist in rel easi ng nedi PEEBR005/004337

contai ned wthin the capsule. 25. A hol der according

to claim 24, wherein the nmeans for generating

turbul ence conprises one or mgre projections extending

fromone or nore inner walls of the chamber. 26. A

hol der according to claim 24 or 25, wherein the or

e | 1 X r
28. oK RoRlePlaBChicifl BRI 5ol 20 AHRREAh br Men YrofBthn presents two
or mtvred sides a¢ €ased toghednieriar of e chiardber.wherein the or

each projection conprises a flat facet.28. A hol der

according to claim25 or 26 wherein the or each

proj ' t I @ik C t
29. PUPIRIAEOIBHRARIE B oo, TP piiian & 207 ibetin e means for
genemtingpfurbulginee algothwlds orvpartisliy holds aeanedidamnent capsule within the
holdeEner ating turbul ence also holds or partially holds a

i canent capsule within the holder. 30. A hol der
according to claim29 wherein the neans for generating

tur bul ence hol ds one end_of the capsule. 3 1. A holder

30. adcholdaigageording thelaimn 29 avherein the meansyier gepetatiog turbulence
Srr&zg kNg turbul ence | cosely holds a

hold ne |§2{jn(§rﬁtﬂg§ggég+lgf 32. A holder according to any of
one clains 24 to 3 1, wherein the dianeter of the

31 TB TR pESOHa e ongr Of G el SOagapen the means for
gene%tﬁ@?rﬁﬂeﬁé@ld&#ﬁol@ Sueidahddntid2@sorpsul e is held

| oosely by the means for generating turbul ence. 33. A
hol der according to any of clains 24 to 32, further

s2. SRR BRI o B o584 24 8 € G, WL bameer o e
spacauefieed byi¢hermeans fof geheratipgniunhslense metativeéetd the biameter of a
e NSRS PRI 5 o e R eapdile i SLscy by e
mearﬁs%rgﬁhe'faﬁir@rtgmtﬂ@ﬁcé\ﬁ th an air inlet and an air

outl et.

36. "A hol der according to claim 35, wherein
the air inlet and air outlet are arranged

33. A holder according to any of claims 24 to 32, further comprising one or more

openings in one or more walls of the chamber.

34. A holder according to claim 33, wherein one or more of the openings is provided

with guide means for receiving piercing means.

35. A holder according to any one of claims 24 to 34, wherein the chamber is

provided with an air inlet and an air outlet.

36. A holder according to claim 35, wherein the air inlet and air outlet are arranged

at opposing ends of the chamber.
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at opposing ends of the chanber.37. A holder according
to claim35 or 36, wherein a nesh is provided in the

wo e@snst3go of the air outlet, said mesh prevent POLGB2005/004337
medi canment capsule within the chanber to be noved
through the air outlet by inhalation during use of the
hol der. 38. A hol der accordi@@ to claim 37 wherein the
nmesh sjze i s@rom abaut _0.5mm X 0. 5mm square to 2mm X

37. 2rfineleARSCOBYNG AO 1A 35 £ Bt AYRRTeinbadnashinsarayidedimthe vicinity
o B T8k, 84T BHAVHGTS ol ABHEE st vl g Amoer o e

movechthroiginties aic outiet by inhatatiar dutng use efshe Aolder A hol der

according to any one of clainms 24 to 40 wherein the
| ength of the capsul e chanber is fromabout 15mmto

38. aROUbIARP BEcdring\tdelaiar 3R wRIrEin el MeShaizd & from about 0.5mm X
wherein the I ength of the capsule chanber Is 22 nm +/ -

0.5mapsquare to AmimK Anam sap@ree conpri si ng a hol der
according to any of clainms 24 to 42. 44. An inhaler
devi ce according to any one of clains 1 to 23
39. coupbiderrarcardingder claim @8liwlgréin they nesh sSikedbaabBut2fmm X 1mm

to 42.
square +/- 10%.

40. A holder according to any one of claims 24 to 39 wherein the chamber

comprises one or more steps.

41. A holder according to any one of claims 24 to 40 wherein the length of the

capsule chamber is from about 15mm to about 30mm.

42. A holder according to claim 41 wherein the length of the capsule chamber is 22

mm +/- 10%.
43. Aninhaler device comprising a holder according to any of claims 24 to 42.

44. An inhaler device according to any one of claims 1 to 23 comprising a holder

according to any one of claims 24 to 42.



