| NHALATI GQZDQEVIQC'E'L%hl S am\,}em Jén rel at eas,I po qa"I c}éw cealpcl‘rpatbh”gdm nistration -
of "po caments by i nhed=at=or=—F ar 1 ficul arly t Op&r dose :
i nhal \gﬁ%@%n—edés:E th meiefl N hs) ng pr \%eterm%%bﬁége :
from a. medh .- ropeaﬁ*nE‘i"el’i(‘e‘:rJ | 497028, Fi.sons - .
plc) di scl dose aracton devi ce- | whl ch a dos

medi carrent abradi ng a fixed voI ume f Q‘m«&cﬁ @yQ of Q(‘B
powder ed - Wred dose-is then entral ned i'h a through going -
pat hway of” evl i nhal'ed by the patient, the means for abradi ng-
bei ng, for exanplThjs mvhnlior at¢latisader d&ltﬂaforddmaﬂa'emm:ramhnu@fepuwwd

medlcaments by inhalation, more particularly 1o a mulup!e-dme mhalauon dewce R

- with metenng medns for d:spensmg pre-dctermmed dmeq fmm a mcdlcamem
s rcscrvmr _ | o " o _
European Patcnt Applmtuon 407028 (Fisons plc) dxscloscs a muluplc-dose

mhalauon dewce in wh!Ch a dasc of medlcamem Is metcrcd by abradmg a t‘ xcd

volume from 3 COmpat:ted body of powdered | medxmmem The: metered dose is thcn o

_ jcmramcd in a through-gomg pathway of the device and is mhaled hy the pancm the
10, means for abradmg bcm;,, for cxample, a helical hlade. Omcr devices whnch use: the
. prmcxple of abrddmg a compactcd bodv of powdered mc-rhmmrnt are dNClOSCd in -
o lmernatnonal Patem Apphcauom WO 9?,/04067 (Bnchrmger Ingclheim KG) and WO
s 93/24165 (GGU Gtsclischaft fiir Gesundhens- und Umwelttorschung mbH & Co |
. '_Vcrtnebs KG). ' _ _ _ _
ok ~ Such devnces may offcr unproved dosc wmmcncy whcn comparcd to
- .muluple-dose dcwces ‘which rely on gravnanonal forre- m m:-tf-r A dnse of
_ medlcament fmm a rescrvoxr However, maccuracxcs in dosmg may sﬂﬂ cccur duc m .'
'mcompk-tc rcmoval of the abradcd dos¢ from thc compacred body, or by the '
removal of addmonal quanuues of powder from the hndy during - mhalatmn bv the
2 patient. }-unhcrmorc. if such devxces are madvcncmlv dropped quammes nf
R medmmem conld hrmk i fmm the mmpactcd hndy and. cmcr the 1hrough-gom«r
pathway of the dewce. resu!ung ina muluplr dnse heing ndmmx\wrcd when the '
‘patient next uses the device. . o o
Wc h'we now foiind th'u these’ dlsadvamagm can be overcomc or _
x subsmnually mitigated by provxdmﬁ a qhutxcrmv system in thc device wh:ch s capah!e
of xsclaung thc compacted body-of mcdntamrm from ihe. lhrmmh-mmp pathwav of
the device. | .
]'hus. accorqu o the invention. there is.provided a mcd:camcm mhalauon
dewce Jincluding a huusmg havml; a rhrmwh-vmm' pathway connccunz an axr mlet
w» with an air outler. a mcdxcamem rnscrvmr adapred 10 receive o mmpanrd bndv of
powdered mc-.dxcnment. and meiering means for dispensing a pre'.det,e.rmmcd dqsc of -
'mcdicamcm from the reservoir into the through-going pathway, the m‘etering__m_eans

including means for abrading the mmjw::ru-d bindv characterised in that the desie s
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' amiy U1 - ' au | '
principl (gzoq g\bdr Iéi_ng a- t’l‘o1 aéted badyeIQqué\dlér ed. ) l yrr‘é?\%x are discl osed
i n Intérnational Patent “‘l |cat | ons 1 ngel hei m KG) -

‘and Wovedassas ( Gk i TAREEFE HAS "rituseotmng mbH
& Co.: Vertriebs KG .. EIE&? Lovred dosej/consi stency when
corrparedto mul ti pl e- PRI i ch rer on gravi nal force to
meter a dose of nedicanent froma reservdir. However, inaccuracies.in -
dosing may still occur due to inconplete renoval,  of the abraded dose from
the conpaPfRddesbwith 3 shycrn mavablafisiveen aeﬂféﬁ ePstien IR eompagittder
fromthe Bogy isHdblatiéh frBFr?hﬁ:t m}au% &i?:ﬁt pa?d '8 4ceBRE Posfhion ih WHIER the

devi ces are 1 nadvertent dr oppe ties o
compacted body isin commumcauon wuh the through-gomg pathway such that a-

dose of mcdlcament can bc d:spcnscd from thc rcservmr into the through-gomg
spathway o g e
'lhc means for dbrddmg, lhe cnmpfu tel bocly pre forahly mcludcs a hlade _
which cuts, planes, scmpz.s or mhcrwnsc erodes a surface of lhc compacted body by
relative rotation. or shdmg hcrwccn them ‘Fot example, ‘the bladc may have a hellcal |
shape. m Whlch case- the dose abraded from the compacted body of medmment w:ll
10 dcpend inter alia upon the puch of the helix, the dnmcxcr of the blade. the densny
of the c.ompacwd body. and thc angle through Wthh the blade is rozated
'Ahernauvc!y. the means for abradmﬂ the COmdeted body may mclude a brush or.
other abrasxvesurface _' o | LT T
. The shutter n preferably bmssed mto the first posmon ln whtch the
1 compac:ed body is mlated from the thmugh-gomg palhway _
“The shuucr may be mountcd on a carricr, the carncr bcmg adaptcd 0, move ~
thhm the housmg of the dewce, €. g in an'axial dxrecnon. Movcment of the: shuuer
between the first and second posmons may then be effectéd by the acuon of a cam.
on the carrier. The carrier is preterably kept in comaa wuh lhc cam surface by |
» biassing mcans. c.g 4 umtﬂcvr.r. prowda.d on the carrier- wh;ch bears '\gamst a
stauonaxy part of the devme I‘ht cam is prefemblv arrfmyd stich thm the shmm E
mow:s from the ﬁm pnsmun 10 thc second p()suum prmr (o} thc metennp nf a -
prcdclcrmmcd dose of mu:htamcm from the re sc.rvmr -and ruurm 10 the first .
position oncc the predetermmcd dmc of mcdlcamcnt ha\ bc.cn metered. . In add:uon
= the \huucr pre{crably rcturns to the flfSt posmcm before thc pamm mhalcs the dose
of medicament from the dewu: ' -
When xhe shuucr rcturm 0. lhc f:rst posumn bcforc thie paucm mha!cs thc
dose of medicament frOm thc device. the shutter is prefcrably ddaptcd t0.sever the
: meu-red dasc of mcdncamem fmm lhc reservoil upon inoving trom zhc \u:cmd '
w pcmtmn 10 thc first posmon 'lhe dnw nf mrdn ment 15 then dcposucd iti' @ ho!dma
chamhcr locatcd in the lhrou&.h-gmn;‘ pdthWﬂV wlu e u 'udy\ until 1he panent mhales
‘hom the device. thn the shum'( is adapteéd i sever tlu. mctcud dos¢ of

" medicament. from- the rcs_crvuu it prdembl_\ mmpmcs a tm.(dl blade.

9003 . 309304 O[J4% - 102759651108 ©:91 96. 20407



medi carrenngodlaélll;r eak !rlr W”ém t h_co%gciké_&gggan__d’—_g %‘g?‘l{ he
thr ou ngrydggva?lat hway of the devi ce, reigqlﬁl;g BAEETHAS/BEEN DPEr/&assosias N

admi-ni s en tThasS H@lBteeane aced) t he WLQ\@EDV‘é haye now found that
t‘hese. di sadvant ages ﬁ or Yat ed by provi. d| ng

a shuttering system whi ch i§"'capabl e of isolating the
conpact ed. body of ne |carrent fromthe t hrough- goi ng pathway of the devi ce.
Thus, accordi ng T mugmg@nglpmhwhhar che ﬂeﬁmm@ed«ammmamncrsmtnal ation

devi ce |ncI udi ng. a housi ng havi ng a through-going pat hway:co ctln an air.
"l et wi t Rhagibgr locaind berweerdhe alding qheggaewﬂ# ‘gﬁdﬁ?‘é'&‘PE"&cre dispgrsion

CO”paCt ed cHQﬁ%ePi‘nay be provided with tangential air inlets which serve 1o provide a swirling
| flow of air in the chamber thus assusnng the dlsperswn of the medicament.
s Thc shutter movcmem ‘and metermg npcranons mdy be comrollcd bv a dnvc o
| 'mcchamsm focated wuhm the dcvtce _ N
Thc dnve mcchamsm is prcferab!y associated thh a drive sleeve romtablv )
moumed on thc houslng of the dcwcc Rotanon ot‘ the. drive sleeve causes rotation '
of a cam which i is translatcd into the axml movcmcm of the camer and shuuer and
10 also the relatlve movement of the metering means and the comparrerl hndy nf
| medxcamcm rcqunred for abrasnon of the cOmpactcd bodly. In this manner. the "
| 'shutter movement and mctcrmg opcrauon\ may be perfnrmed qequcnna[lv in -
,response toa sxngle dcnon by the’ pauem The degree af rmatmn and hence' the -
amoum of mcdtcamem: abraded ss preferablv commllcd bv roranon comml mrans _
i for ex'xmplc a ratchct assncmcd wuh the dnve means and/or smps provrded on the
| housmg, whxch w:ll only pt:rmx' rotation through prﬂlelermmed anglc for each -
dose. o _ '
o ~ The shutter carrier can cunvemently bé confi gured such that it targely. |
o qeparatee the drwe mechams'm fnr thc device from the lhrough-gomg pathway. Thrs :
2 has the advama;,e that n reduces lhc nsk of lng.resx of medicament into. the dnw- :
B mcchamsm | c o
" o Compactcd bod|cs of. powdered mcdlcamcm mciudr- hndws of mc_dnmmcm o
produced by comprcssmg a samplc of loose powdcr sQ. tha! the. mednmmf-nl pamcles
hold logcther The degree of compactmn obtained will clearlv depend upon thc S -'
2 comprcssnon force: apphed to the sample of Ionsc pcwder as, d6scnbcd in Europcan '
Patcm Applxr:auon 407028 (Fnsons plc),: the dnclmure of whlch is herebv _
mcorpora:cd l)y rcfcrcnce Howcver in gencral the degree of mmpaémm will be. .
: cufr cicnt to itmpart smd cnmpactcd hody wuh ﬂru*tural mteuntv such- that a plur‘lhtv
of unit doses of mcdxcamcm can metered 1hc.r¢f|om by rxbmsxon '
2 ' The compdued bodv of inhalation mt‘dl(‘dmt‘nl may have any mnvcmcm
'.extcmal shape. for cxample cylmdnc-\l or brick-like. Hnwever we prcfﬂ the.
mmpaned hudv m have an annular cnnfmurdtmn Anuular compaucd bodies of

medxcamcm may he nndc tw the mmhmi described in lntern.xtmnal Patent
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'pomderedgwdl%aéln%%t an 3’ {?EltuéH ng for & S

medi carrent’ fromthe reservoir into the
means w@Bea2si§ neanthi

I¢ rmaﬂed ‘dose of °

t i @%ngqwsgg&hway the nmetering.
CONpagEp

daesy char BETHHO4®BIRN t hat

—-——----'rq

be—hetmeen a first. position

N D . t )
t he device is- 2 pr ] ﬂ |Ehu
I n which the conpacte ted fromthe through-goi ng pat hway and

a-second-position in which the conpacted body i S i'n" comuni cation with the
th h- go th
Lhrough-9 A}g}glcgtaion%b 32%261 ?l;lsons plc) the disclosure of whlch is herehy mcorporaled

800l

by reference.

Medmamcms Whll‘h may be adm:mstered from thc device -according to the

invention may include any active mgrcdlcms which are convcnuonally admmlstercd

.hy inhalation’ m powdcred form. - Such active mgrcdxcms mc!udc drugs Tor use in thc

prophvlacuc or remedial lrcalmcm of rcvers:ble obstructwe alrwavs discase, Specxf‘c

. active mgred:cnu whxch may be mentioned mc!ude sa!ts of cromoglycic aud e.p.

sodium’ cromoglycatc- salts of ncdocromtl eg. ned0crom|l sodmm inhaled steroids

such as beclomcthasonc dnpromonate tipredane, bndesomdc and ﬂuuc'asonc

anucholmcrgxc agcms such as: xpratmpmm bromide: bronchod:lators eg salmeterol.

salbutamol, reproterol. terbutalme Jsoprenahne and fenoterol and salts thereof. If

_desxred mmure of active mgrcdnents. for example 2 mixture of sodium
cromoglyoate and a bronchodxlator. such as salhummcﬂ re-proterol |soprenallnc

N terbmahne. fcnotero! ora salt of any one zhcreo( may be used

“The dcwces accordmg to the prescm mvemmn may bc deszgncd for hm:tcdf_ o

~Cuse, ic. they may be supphed wzth an integral cnmpm.re-d body of medncamcm the )

- ' dcvxcc hcmg d:scardcd whcn thrs 15 exhcmstcd or thcy may be rcusablc ie.

: 'repldcement compacted bodles may be prowded for insertion nto {hc d(.vu.L

* Thus,. accordmg, toa further aspect of the mvumon we mede a dcwcc as

'dmrrlhm ahnvc., wherein the mmhmmem rc-qmvo:r comams -a compactc:d hodv o{

- ‘powdered medicament.

The dev:ces nf the presc m mvemmn n\'('l'(‘nmt‘ the’ dxsddvantaneﬁ of pl ior art

'dcwccs in lha[ the dosmn cmmf.zcncy is 1mpr0ved bccausc lhc shutrer severs lhc dose
‘cleanly at thc ¢nd ‘of the. dUSL abrasion opcramm, thcy prcvcm thc pam n hack-
-hrcathmg onto the compam-d budy of mtdlcamcm thereby prov:dmg nmpmvcd

' _mmsmtc protecnon for the mcdxcamcnt they are easier 0 use.. Furthexmnre smce

the shuter 1solatcs the compacted body of mcdu.mm n from the throm_h g.omz

pathWAV during mhdlauon. it prevents the patient’ mmlvenemly lnhahng. addmonal

drug out of the res<.rvo|r

Althaugh the mvemmn hm been de«‘ﬂhcd lnr usé in oral mhahumn of
mcdzcarncms. itis dlsu suuahlc !m the admlmstrannn m nac.:al mcduamcms b\- _

inhalation. The necessary adaptauon tos this mmh. of mim:mstmunn will lu readily

_1ppmcm to those sklllcd in the ar
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dose of n%zdlﬂcaqﬁré{nl can bg‘ du” ensed fr 8111 h‘ieaI &ervam“'lp%%'b“?ﬁ - *
.t hr ough- goi ng pat hvvay The neans for abr_a.dLJ:ng__Lhe,_cang;_@gt ed body preferabl y

i ncl udWD 847pIsasie V\h:iﬁmﬁﬁ 4 soff apeseEOlheprENe BEBURRISMOTAr f ace
of the conpact ed bod “ ot at,l on OhsﬁLAdEﬁg between them For - ..
exarrpl e, the bl ade S t he dose abraded. -
fromthe. corrpact ed body of medi carrent Wi- I $ depend |nter aI I a- upon the pitch

O TEe Shore © MR REEhT ertodber SR ool e S A0 P ORATEL By
fS 8; f :g; adivgy bhex&ﬁma%mdreb&@xcérw:wfdxmﬁn@dbémas G wHiler - abr.asi ve B
Fsgurc 1isa longnmdma! view in pdrtml section of 2 dcvncc accordmg to thc -
present mvennon m the fi rstlrest posmon (dlspcrsxon chambcr not lllusmucd)
s o F:gurc 2isa Iongltudmdl wcw m pamal sccuon of thc dcvxcc of F:gure 1 in '_
the qccond/metenng position; L e
Flgure 3i 1s a Ionguudmal section showmg in dctall the shuttcr rcscrvonr and
through-gomg parhway of a dcv:cc accordmg m the mvenuon in the ﬁrsrlresr
_ position; . o -
0 Figure 4 is a lungnudmal section of th(-' rie\nce of anure in the :
. 'sccondlmetenng position: o . _

. Figure S is a pamal sccu(:n of thc shutter 1nd rcscrvou' o!‘ thc dcv:ce of |
Figure 3 along the’ hnc A'S and c ' L

Fxgure 6 :s a parual secuon of the shuttcr and rcscrvozr of thc dcvxce of

i1 Figure 4 along the line VI-VI. " ' o -

A devxcc accnrdmg 16 the mvemmn mcludes a housmg (1) havmg a through
gomg pathway (2) connecting an air mlet (3) with an air outlet in the form of '
mouthpnecc (4) having a mouthpxccc covcr (nm shown) A dxspersuon chamber (5)

| havmg tangcnnal air m!ets (6, 6a) i 1s locatcd in the through-gomg pathway betwecn
~m -air inlet (3) and mouthplece (4) : _ '

A generally: cvlmdnca! medlcament reservoir (7) ronmmm: an-annular
compactcd bhody of powdcrrd mhalanun medicamcm ) is- rotatdblv mounted on the
housmg (n ad_;accm 10 th( thronuh-«omg pathway (2). upstrcdm from thc dtspcrswn ..

_chamber. (5) S ' | ' '
6 A shutter (9) compmmo A metal bladc ( 10) s moumcd on @’ carner ( ] 1)
'whlch is ad'lpxed lo move axmllv wuhm the housmg between a fnmlrm poqmon f
B Fxgure 1] in whlch the compaclcd body (8) is isolated frnm the rhroueh-mmg
' pdthwav (2), and a sccond/mctenng posmon [['lgurc 2] in Whu.h thc commrled hndv _
(8) is in cnmmumcatmu with lht 'hroug,h-zomg pathway (‘7) The cnd af mmcr ( 1 l)
®» ‘remote from thc <huncr {9] is pmvuled with a jug (12) adapted t interact wnh a
cam (13) provxdcd on the inside of a drive slceve* (14) fmatably mounted on the .
housing (1) The carrier (11) ls brassed agdmst the cam (H) by a half cannlevcr (l<)

provided on the carrier (1!) wlmh bears against an exterior wall of the lhspuswn

oTo® | . o aewod oldy . 1072e96STTOQ b9l 96. 20407



Thé shut %70, 3’%% or abTY- W Udsed e thifle ¥dle: ool (R“"”a%i ch the |
compactkypg saAdysl o 'S%gtsﬁéitﬁxs@@antﬁzﬁa&ehroug TS BHERR HAYREEAOGRId0S MRy

be nounte carrie bei ng] adaptmm@gg)ve within the
housi.ng of the device nl m!
bet ween the first and ns mag then be effected by the action

i al serFoR—NMvenpnt—df the shutter
of a camon the carrier. The carrier is preferably kept in contact with t he
cam sur f acehanyberi (SiTig: eRABE thee carrien (¢ BNtdrhereciromprhe\shuedr (1) tshaism:ar r| er
whi ch bears against a statignary parf of the deyjce. The ﬁam | slg erably.
‘arranged SEF@H‘Q%Y’“PH\ed'§ﬁl§%§)eﬁ’a‘1’r'éﬁlé§’?mﬁ$ﬁ' gsacraly gortsseepdigg 1o het, cond

POSi ti 0N PinidHor &F HAChSRIRY {199 [ﬂ{scglé’f ﬂfé@fsebﬂa?&dnﬂ% eisyE mr afioen -

the reservoir,.and return
mcchamsm (dcscnbcd below) from the through-gomg pathway (2 thus reducmg the

s risk of i mgress of mcdmament mto the drive mechamsm _ o
Dnve sleeve (14) is also pmvlrlcd with a re%ervmr drwe mcchanlim (nm -
' shown) whxch is adapxcd 0 mtatc the mcdlcamem reservou' (7) through a
L predctcrmmcd anglc relanve to the housmg (1) the angle of rotauon bemg hmued
by a stop ( 17) provndcd on thc cxrcnor of thc housmg S o
o ' A helical blade ( 18) is fixedly mOuuled in the housmg bctwecn thc rcsrrvolr T
) and the mouthplece (4) surh thm the blade ( 18) ahuts against. the face of the |
bady of compacted mcdlcament (8) comamcd in the rescrvo:r (7) The bodv uf
compacted medicamem (8) i is further ur;,ed towards bladc (18) by a comprcssxon I
sprmg (19) whlch ACIS agamsr the omcr w.all of medxcamem rescrvmr (S) and. the
u ~interior: of dnvc slccve (14) ' ' ' '
In use drwe sle-eve (]4) is ro:ared in the dxrcczmn of arrow Ain Flgure l
'Thc mmdl part of the rotation causcs the cam ( 13) © movc carncr (ll) axxallv mthm;' .
the housmg (1) towards mouthpxc.u. (4). The shutler (9) thus moves from the
' firstlrest posmon [Flgurc 1j 10 thc sccond/metenng posifion [Flgure 2]. Once the '
o compactcd body (7) is m commumcauon with the (hrough-gomg pathwav (2) funher S
o ._-rotauon opcrates the reservmr drnve means (nm shiown) thus advanum. the rcservon -
(7) and compdcted bodv (8) through an ang,le of 60°. the dcgree of fotation bemg '
hmucd by stop (17) prowded on thc omsxde of the housmg (N As thc reservoir (7)
rotates hchcat blade (18) abmdes a predetermmed qu,mmy of powdered meduamcnl
» from thc facc of compacted body (8).
"~ The dnvc sleeve (14) is then. rotatcd in th(. dlrecuon of arrow B in- Fxgure 2
Cam S\.ll'deL (13) rmatcs back 10°iis original-position allowmg the shuucr €)] to
return 10 m firsy/rest posmon undcr the bias of canulcvcr (15). As me shuncr (9)
reiurns 10 1hc ﬁm’rest posmon the mctal blade (10) swcrs the abraded dose of
0 mcdnmmem from the cumpacu:d bodv (8) thc dcm bcmq dcpoeuc:d in. holdmc
-Lhambcr (70) in the thmuqh-gomg [nthw')y 1 2) the ch.lmbt“r (20) bemg defmed in
patt by the blade { 18) and’ shutter (9) Thc p.uu.m xl-rc.,n removes the momhplcu. '
cover (not shown) and gnhal_u Al the mouthpicee (4) drdwing air through arr inlet (3) |
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p05| ti orﬁzdhc&a-i #e pre &ét"e‘r%%ed dose
;addi tjon,
pat'i edfo gmws the dose of nedi canmen
‘returns to the first position before
medi'cament fromthe device,. the shutté
net ered dose of medicament fromthe r
position to the first posi

a hol di ngndhhrough-gaiagpath

8130 ‘184
the shutter -preferably retug

"H?{ @‘Ae let:}m ‘g‘g‘g’h"ﬁ‘f&‘." ﬁg’qpat

12 alf pauaoaa ) -
of - rred cament has been rretered
ST POS ipks
o RS HA/ 66, VECE T ﬁ'r
he pafiE@mCEhhal es; the dose of - .
S-preferanly adapt ed to sever the
e7|rv0|r upon noving fromthe second:

ethe
t'ter

es

where 1t stays

until the P& fSs Eﬁ HinkAGnd8Y it NoWed nhalest oy {he p?%’@da@ﬂ@ﬂgt'o |
sever thé g’é‘ﬁ’ 2%) gﬂse of | canent. frog] 'rtnréglcra(la“se%rt O&r{'\ béxné)gﬁitﬁ[‘.&w&n

CoNpr i segnKaldBbRithd sheteer (9) prevents addition

" the compacted body (8) since it isolate

s going palhway. (2).

‘10

91190
110@ - 933

s the compaczed bodv (8) t'rom the throueh-

Iy
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The throatz_:;hor |"Ir1(_%zpat hwa{il'/ 1oufughe devi c gra ajil j am aMmaasperm on
charrber Iocat ed betveen the holding - chanbe A’ gh@:mm;h,pgece The

di sperwwumhwrber THRYSpRS I’OVI ded wWith tardgenti gkr rakCEDN mscwbmun"uzserve
to provide a swirlin laceﬂthec- 'Hﬂgthe :

di spersion of the ne shutter novenent and neteri ng operati.ons

may be controlled by n| sm | 8cated within the device. The drive
mechani sm 'S RdSef erably assom ated w t h a drive sleeve rotat abI y
.. A medicament mhalalmn device including a housing (1) hzwmg a through-
~ going pathway @ Lonncctm;, an dlt‘ inlet (3) with an air outlet (4) a medxcamcnt
rcscrvoxr (7) adaptcd 10 recewc d compactcd body of powdered medicament (8), and
s metenng means for dxspensmg a prcdetermmed dose of mcdlcﬁmem from the '
', reservoir (7) into the thmubh- 10ing pathway (2), the metermg, means including
~ ‘means (18) for abrading the cowpac:ed bndy (8): rharartrrﬁed in.that the device 'is
_prowded with a shurter C) mnmb!e hctwccn a first position in which tht. wmpaczcd
“body (8)is solatcd from the thmugh gomg pathwav (7) and a St cond positionin
|o _which the compactcd body (8) is in commumcanon ‘with the’ through-gomg palhwav |
(2) snch that a dose- of medxcammt can be- dlspemed fmrn lh(. rescrvmr (7) into’ lht:
_' | through-gomg pathway ) S
2. . A dewce accordmg 1) Cla:m 1, Wherem th(: mr.dlmmcm rrsf-wmr (7)
contams a c0mpacted body of powdered medlcamcm (8).. o _
s E ‘A dcwcc ac.cordmg 10 Ciznm 1 or 2 whcrem the shutrer (9) is bwsscd into L
| the t" rst posmon in wmch the cumpaotcd body (8) is isolated from thc mrough-gomg
pathway (2). = o |
' 4. - A devxce accordmg to dny ‘one of the prcccclmg clamzs. whcrem the shutter .
| (9) mdves t'rom the first posmon 10 the sccond posmon pnor to the metering. ofa -
| ) prcdeu:rmmed dosc. of medxcamcm from the rescrvou (1)
5 A dC’VlCL du.orduu‘ o Cla(m 4, wherem ‘the shuuer (9) returns (hc first - -'
' posnmn once th(. pre.dctcrmmcd dosr: of med:camcm has been- mo:crcd fmm lhc
- reservorr (7)
6. . A dcvmc auordmg, 0 any oné of the pxcccduu, clauus whucm the shutter
p (9) is mountcd ona carrier ({1) adapted o move axlally wnhm the housme (1). '
7. . Adevice accordmg o any one of thc preccdmg claims. whcxcm movement of
' the shutter (9) is effected by a cam (1:) | |
8 Adevice accordmg w Claim 7. v.hctcm the cam (13) is Imdtcd na dnve
_ sleeve ( 14) wlatably mounted.on (he ‘housing’ (1) .
0 9. - A dcvzcc according any one of the prec mlm,, cl,nm\ wlwtcm the shutter

(9) is adapted 10 sever the metcred dase: of medicament from the resecvoir (7) __u_p__o_n___
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moving from the second to the first position.
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(57) Abstract | | '
" A medicament inhalation device includes & housibg, (1) baving s mgb-gding pathway (2) connecting an air inlet (3) with dnair
1 outlet (4), » medicament reservoir (7) sdapted i merive w rampacted body of powdered medicuncot (R). and motering means for dispensing
'} a predetermined dose of medicament fram the reservoir (7) iato the through-gowg pathway (2). tic melcrinz_ means mc}udmg weans (18)
for ahrading the compacted hady (R); the device it provided with 8 shutter'(9) movable between 3 first posidon in’ which the compacted

body (8) is isolatcd trom the through-going pativay (2) and & srond position in which the compactert hody {8)is in gmfnnn‘pﬁon withs
the through-going pathway (2) such that & dose of medieament canbe dispensed fm the. feservoir (7) inw the through-going pethwey (2).
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_thereof. I'f desired a mxture of actlve i ngredi ents, for _é RERLAGERX ur e
of %m{pmgl ycate -and a bronchodil ator, such as sal :
reproterol, i-soprenaline. terbutaline, fenot erol or-a salt of any one.
t hefeof, -may be used. The deV| ces according to the present ~i'hvention ay

be desi gned for limited use, i. Srgrmy be supplied w th B 984 S8 Bebn Replaced
conpact ed body of nedi canment. the d e being discarded when
- exhausted; or they nmay be reusable. . replacenent conpact ec’iumﬁumﬂw II
be prOV|ded for insertion into the deV|ce Thus, according to

aspect of the invention we prgyide a #w ce as descrl bed above, wherein the

medi canment reserv0|r contai ns a} conpacted body of
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Sipﬁmﬁer ed nedi carrent - The devices of the present invention overcone the

: dlsadv,ant ages of prior art devices in that the dosind '
Jinproved because the shutter severs the dose cleanly a&?ﬁéégﬁgmc "'EFE}?T

‘abrasi on operation; they prevent the patlient back- brie taﬂa" cmivo\ﬁ

ehnl ot

~‘conpact ed body. of nSdi canment thereby providing inproy S i on
for the ned-m&gé easier to use. Furthernore. since the shutter
i sol ates the comyag!iadediRieiesTBAl deEBMbr {HeOBntiRSIrAddsg bvaRed Pat hvay
duri-ng inhalation, it prevents the patient inadvertently inhaling

addi ti onal rm%amms by inhalatipacmesgdparticyipahioud multide-dasedrhalatiomaeyisgeen
described fgfy, Hl%?erinﬁ REAs fbﬁ&?ﬂéﬁ&ﬁmg rf:ort?—fie:termmed doses from a medicament

l'CSCfVOl['

ose

European Patent Application 407028 (Fisons plc) discloses a multiple-dose
inhalation device in which a dose of medicament is metered by abrading a fixed
volume from a compacted body of powdered medicament. The metered dose is then
entrained in a through-going pathway of the device and is inhaled by the patent. the
means for abrading being, for example, a helical blade. Other devices which use the
principle of ébrading a compacted body of powdered medicament are disclosed in
International Patent Applications WO 92/0406'i (Boehringer Ingelheim KG) and WO
93/24165 (GGU'Gcscllscha-ft fir Gesundheits- und Umweltforschung mbH & Co.
Vertriebs KG). .

Such devices may offer improved dose consistency when compared to
multiple-dose devices which rely on gravitational force to meter a dose of B

- medicament from a reservoir. However, inaccuracies in dosing may still occur due to
incomplete removal of the abraded dose from the compacted body, or by the
removal of additional quantities of powder .from the body during inhalation by the
patient. Furthermore, if such devices are inadvertently dropped quantities of
medicament could break off from the compacted body and enter the through-going
pathway of the device, resulting in a multiple dose being administered when the
patient next uses the device. _ |

We have now found that these disadvantages can be overcome or
substantially initigated by providing a shuttering system in the device which is capable
of isolating the compacted body of medicament from the through-going pathway of
the device.

" Thus, according to the invention. there is provided a medicament inhalation
device including a housmg. Qavmg a through-going pathwav connecting an air inlet
with an air outlet. a medlcamcm reservoir adaptcd to receive a ‘compacted body of
powdered medicament. and ’mcnngmeans for dispensing a predetermined dose of
medicament from the reseNoiT mu; the th:'oueh going - pmh\ydy ghcg“mctcnng means

including means for abrading thcﬁgm)pdu?.(‘i hodv: chdmuefm d inkthat the device is
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‘medi caments, it is also suitable for the adm nistration of nasal
medi canments by inhal ation. The necessary adaptation et _
adm nistration will be readily apparent to those Skl‘ Imj’uwﬁﬁf@’ a PA
preferred enbodi nent of the present invention will ngw be Abe by y
of exanple, with reference to the follow ng draw ngs, | Dae .EL:Q:&Ee:—

C.
a longitudinal viewin partial section of a device aor;m:f&‘f-rrg’to "t he present
invention in the first/rest position (digpersion chanber not illustrated);

provided with a shutter m0vabl'e. between a first position in which the compacted
body is isolated from the through-going pathway and a second position in which the
compacted body is in communication with the through-going pathway such that a
dose of medicament can be dispensed from the reservoir into the through-going
pathway. '

The means for abrading the compacted body prcferably includes a blade
which cuts, planes, scrapes or otherwise erodes a surface of the compacted body by
relative rotation or sliding between them. For example, the blade may have a helical
shape, in which case the dose abraded from the compacted body of medicament will
depend inter alia upon the pitch of the helix, the diameter of the blade, the density
of the compacted body, and the angle through which the blade is rotated. -
Alternatively, the means for abrading the compacted body may include a brush or
other abrasive surface.

| The shutter is preferably biassed into the first position in which the
compacted body is isolated from the through-going pathway.

The shutter may be mounted on a carrier, the carrier being adapted to move
within the housing of the device, e.g. in an axial direction. Movement of the shutter
bétween the first and second positions may then be effected by the action of a cam
on the carrier. The carrier is preferably kept in contact with the cam surface by
biassing means, e.g. a cantilever, provided on the .carrier which bears against a
staiionary part of the device. The cam is preferably arranged such that the shutter
moves from the first positioh to the second position prior to the metering of a
predetermined dose of medicament from the reservoir,.and returns to the first
position once the predetermined dose of medicament has been metered. In addition,
the shutter preferably returns to the first position before the patient inhales the dose
of medicament from the device.

When the shutter returns to the first position before the patfent inhales the
dose of medicament froni the device, the shutter is preferably adapted to sever the

| mctercd dose of medicament from the reservoir upon moving from the second
position to the first position. The dose of mcdlcamcm is th(.n deposited in a holding
chamber located in the through-going pathway. w}nuc it stayé % until the patient inhales
from the device. Wth the shutter is adapted to sever the metered dose of

medicament from the reservoir it preferably comprises a meial blade.



Figure 2 is a longitudinal viewin partial section of the device of—Figure

<1 in the second/netering position; Figure 3 is a longit 105\4551
showing in detail the shutter, reservoir and through-go é%gt(ﬁ%é”
preferred device according to the inven- tion in the fifjst/rest PISIL.i.

Figure 4 is a longitudinal section of the device of Figlue3-in e

second/ netering position; Figure 5 is a partial section of the shutter and
reservoir of the device of Figure 3 alongsthe line V-V, and Figure 6 is a
.partial section of the shutter and reservoir of the device of

The through-going pathway of the device may also include a dispersion

chamber located between the holding chamber and the mouthpiece. The dispersion
chamber may be provided with tangential air inlets which serve to provide a swirling
flow of air in the chamber thus assisting the dispersion of the medicament.

The shutter movement and metering operations may be controlied by a drive
mechanism located within the device.

The.drive mechanism is preferably associated with a drive sleeve rotatably
mounted on the housing of the device. Rotation of the drive sleeve causes rotation
of a cam which is translated into the axial movement of the carrier and shutter, and
also the relative movement of the metering means and the compacted body of
medicament required for abrasion of the compacted body. In this manner the
shutter movement and metering operations may be performed sequentially in
response to a single action by the paticxtt. The degree of rotation and hence the
amount of medicament abraded is preferably controlied by rotation control means,
for example a ratchet associated with the drive means and/or stops provided on the
housing, which will only permit rotation through a predetermined angle for each
dose.

The shutter carrier can conveniently be configured such that it largely
separates the drive mechanism for the device from the through-going pathway. This '
has the advantage that it reduces the risk of ingress of medicament into the drive
mechanism.

Compacted bodies of powdered medicament include bodies of medicament
produced by compressing a sample of loose powder sq that the medicament particles
hold together. The degree of compaction obtained will clearly depend upon the
compression force applied to the sample of loose powder, as described in European
Patent Application 407028 (Fisons plc), the disclosure of which is hereby
incorporated by reference. However, in general, the degree of compaction will be
sufficient to impart said compacted body with structural integrity such that a plurality
of unit doses of medicament can metered therefrom by abrasion.

The compacted body of inhalation medicament may have any convenient
external shape, for example cylindrical or brick-like. However, we prefer the
compacted body to have an amtular configuration. Annular compacted bodies of

medicament may be made hy the method described in International Patent



Figure 4 along the line VI-VI. A preferred device according to the
i nvention includes a housing (1) havi ng athrough-goi ng path
connecting an air inlet (3) with an air outlet in thes -fOTﬂkﬁg E§c
(4) having a rmout hpi ece cover (not shown). A di spersiipREE vﬂng
tangential air inlets (6, 6a) is located in the thro gnnga ________

between air inlet (3) and nouthpiece (4). A generally

nedi cament reservoir (7) containing an annul ar conpacféa“ﬁody of pomdered
i nhal ati on nedi canment (8) is rotatably nmounted on the housing (1) adjacent
to the thropghlicg@odWOIROIBY (FRdnsUnEY iRadisdissare bhehith sRRFeIvaRcrhaaiar (5) .

by reference.

p .---—v---‘J

Medicaments which may be administered from the device according to the
invention may include any active ingredients which are conventionally administered
by inhalation in powdered form. Such active ingredients include drugs for use in the
prophylactic or remedial treatment of reversible obstructive airways disease. Specific
active ingredients which may be mentioned include salts of cromoglycic acid, e.g.
sodium cromoglycate; salts of nedocromil, e.g. nedocromil sodium; inhaled steroids
such as beclomethasone dipropionate, tipredane, budesonide and fluticasone:
anticholinergic agents such as ipratropium bromide; bronchodilators. e.y. salmeterol,
salbutamol, reproterol, terbutaline, isoprenaline and fenoterol, and salts thereof. If
desired a mixture of active ingredients, for example, a mixture of sodium
cromoglycate and a bronchodilator, such as salbutamol, reproterol, isoprenaline.
ierbutalirie, fenoterol or a salt of any one thereof,-may be used.

The devices according to the present invention may be designed for limited
use, i.e. they may be supplied with an integral compacted body of medicament. the
device being discarded when this is exhausted; or they may be reusable. i.e.
replacement compacted bodies may be provided for insertion into the device.

Thus, .according to a further aspect of the invention we provide a device as
described above, wherein the medicament reservoir contains a compacted body of
powdered medicament. -

The devices of the present invention overcome the disadvantages of prior art
devices in that the dosing consistency is improved because the shutter severs the dose
cleanly at the end of the dose abrasion operation; they prevent the patient back-
breathing onto the compacted body of medicament thereby providing improved
moisture protection for the medicament; they are easier to use. Furthermore. since
the shutter isolates the compacted body of medicament from the through-going
pathway during inhalation, it prevents the patient inadvertently inhaling additional
drug out of the reservoir. |

Although the’invention has been described for use in oral inhalation of
medicaments, it is also suitable for the administration of nasal medicaments by
inhalation. The necessary adaptation for this mode of administrauon will be readily

apparent to those skilled in the art.
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whi ch the conpacted body (8) is Tmm comuni cati on W
pathway (2). The end of carrier (11) renbte fromthe shutter (9) is
provided with -a lug (12) adapted to interact with a cam (13) provided on
the inside of a dhiprefesiedembodimupnt phthe prssent ppvgatier wihnew 8¢ [d6358i0Ag Qv1) . The
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di spersion Figure 1 is a longitudinal view in partial section of a device according to the

present invention in the first/rest position (dispersion chamber not illustrated);

Figure 2 is a longitudinal view in partial section of the device of Figure 1 in
the second/metering position; '

Figure 3 is a longitudinal section showing in detail the shutter, reservoir and
through-going pathway of a device according to the invention in the first/rest
position; |

| Figure 4 is a longitudinal section of the device of Figure 3 in the
second/metering position; |

Figure 5 is a partial section of the shutter and reservoir of the device of
Figure 3 along the line V-V; and

| Figure 6 is a partiél section of the shutter and reservoir of the device of
Figure 4 along the line VI-VL |
; A device according to the invention includes a housing (1) having a through-
going pathway (2) connecting an air inlet (3) with an air outlet in the form of
mouthpiece (4) having a mouthpiece cover (not shbwn). A dispersion chamber (5)
"having tangential air inlets (6, 6a) is located in the through-going pathway between
:air inlet (3) and mouthpiece (4). .

A generally cylindrical medicament reservoir (7) containing an annular
compacted body of powdered inhalation medicamcnt (8) is rotatably mounted on the
housing (1) adjacent to the through-going pathway (2) upstream from the dispersion
chamber (5). ' '
| A shutter (9) comprising a metal blade (10) is mounted on a carrier (11)
which is adapted to move axially within the housing between a first/rest position
{Figure 1] in which the compacted body (8) is isolated from the through-going
pathway (2), and a second/metering position {Figure 2] in which the compacted body
(8) is in communication with the through-going pathway (2). The end of carrier (11)
remote from the shutter (9) is provided with a lug (12) adapted to interact with a

- cam (13) provided on the inside of a drive sleeve (14) rotatably mounted on the
housing (1). The carrier (11) is biassed against the cam (13) by a half cantilever (15)

provided on the carrier (11) which bears against an exterior wall of the dispersion



6 chanber (5). The end of the carrier (11) rermte fromthe shutter (9) is

al so @Shedéﬂsm:ehm iced SC (16’ IEVABUC i gene g to
t hat of of the "1 a7 HER ) !L?égéﬁegqmﬁgggdm
(13) a ive rrech b ow) if rRmt Bu @i ng

pat hway us re ucing the risk o medi & diive
mechani sm Dr|ve sl eeve (14) is also provided vmth a reservoir drive
mechani sm (not shown) which is adapted to rotate the nedi canent reservoir
(7) through a 6

chamber (5).' The end of the _carn'g:r (11) remote from the shutter (9) is aiso

provided with a disc (16) having a diameter generally corresponding to that of the
interior of the housing (1). Disc (16) thus separates the cam (13) and reservoir drive
mechanism (described below) from the through-going pathway (2) thus reducing the
risk of ingress of medicament into the drive mechanism.

Drive sleéve (14) is also provided with a reservoir drive mechanism (not
shown) which is adapted to rotate the medicament reservoir (7) through a
prédetermined angle relative to the housing (1), the angle of rotation being limited
by a stop (17) provided on the exterior of the housing.

A helical blade (18) is fixedly mounted in the housing between the reservoir
(7) and the mouthpiece (4), such that the blade (18) abuts against the face of the
body of compacted medicament (8) contained in the reservoir (7). The body of
compacted medicament (8) is further urged towards blade (18) by a compression
spring (19) which acts against the outer wall of medicament reservoir (5) and thé
interior of drive sleeve (14). '

In use, drive sleeve (14) is rotated in the direction of arrow A in Figure 1.
The initial part of the rotation causes the cam (13) to move carrier (11) axially within
the housing (1) towards mouthpiece (4). The shutter (9) thus moves from the
first/rest position [Figure 1] to the second/metering position [Figure 2]. Once the |
compacted body (7) is in communication with the through-going pathway (2), further
rotati'on operates the. reservoir drive means (not shown) thus advancing the reservoir
(7) and compacted body (8) through an angle of 60°, the degree of rotation being
limited by stop (17) provid;c_i on the outside of the ho,us'iﬁg (1). As the reservoir (7)
rotétes: helical blade (18) abrades a predetermined quantity of powdered medicament
from the face of compacted body (8).

The drive sleeve (14) is then rotated in the direction of arrow B in Figure 2.
Cam surface (13) rotates back to its original position éllowing the shutter (9) to
return to its first/rest position under the bias of cantilever (15). As the shutter (9)
returns to the firsi/rcst‘ position the metal blade (10) severs the abraded dose of
medicament from the énmpacted body (8), the dose being deposited in holding
“chamber (20) in the through-going pathway (2), the chamber (20) being defined in
part by the blade (18) and shutter (9). The patient then removes the mouthpiece

cover (not shown) and inhales at the mouthpiece (4) drawing air through air inlet (3)



predeterm ned angle relative to the housing (1), the angle of rotation
being limted by a stop (17) provided on the exteri ¥

helical blade (18) is fixedly nounted in the housin oi r-
(7) and the nouthpiece (4), such that the bl ade (18) abuts ggglgﬁ( 1886 Jif ace
of "the body of conpacted nedi canent (8) contained i ef-voi+-{-#) JI The
body of. conpacted nedi canent (8) is further urged towar s a

conpression spring (19) which acts against the outer wall of medi canment

reservoir (7) and the interior of drive sleeve (14). In use, drive sleeve

(14) is rotated in the direction of arrowAin Figure 1. The initial part

of the rotation causes the cam (13) to nove carrier (11) axially within
and through-going pathway (2). The dose of medicament drawn into dispersion

chamber (5) where it is entrained in the air flow and inhaled by the patient. During
inhalation the shutter (9) prevents additional medicament from being scoured from
the compacted body (8) since it isolates the compacted body (8) from the through-

going pathway (2).



t.he housing (1) towards nouthpiece (4). The shutter (9) thus noves fromthe

first/rest .position [Figure 1] to the second/ netering position_| = \
Once the conpacted body (8) is _in communication with the ﬁﬂ&&m%ENﬂEHEEY .
pathway (2), further rotation operates the reservoir dri zé&% 9% ¢

h.an.. {
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on the outside off the housirtg (1). As the reservoir (7) rotates helical

bl ade (18) abrades a predeterm ned quantgty of powdered nedi canment fromthe
face of conpacted body (8). The drive sleeve (14) is then rotated in the
direction ofcigsiMsv B in Figure 2. Cam surface (13) rotates back to its

original position allowi ng the shutter (9? to . )
1. - medicament inhalation device incfuding a housing (1) having a through-

going pathway (2) connecting an air inlet (3) with an air outlet (4), a medicament
reservoir (7) adapted to receive a compacted body of powdered medicament (8), and
metering means for dispensing a predetermined dose of medicament from the
reservoir (7) into the through-going pathway (2), the metering means including
means (18) for abrading the compacted body (8); characterised in that the device is
provided with a shutter (9) movable between a first position in which the compéctcd
body (8) is isolated from the thfough-going pathway (2) and a second position in
which the compacted body (8) is in communication with the through-going pathway
(2) such that a dose of medicameht can be dispensed from the reservair (7) into the
through-going pathway (2). -

2. A device accdrding to Claim 1, wherein the medicament reservoir (7)
contains a compacted body of powdered medicament (8).

3. A device according to Claim 1 or 2, wherein the shutter (9) is biassed into
the first position in which the compacted body (8) is isolated from the through-going
pathway (2). |

4. A device according to any one of the preceding claims, wherein the shutter
(9) moves from the first position to the second position prior to the metering of a
predetermined dose of medicament from the reservoir (7).

5. A device according to Claim 4. wherein the shutter (9) returns 1o the first
position once the predetermined dose of medicament has been metered from the
reservoir (7). .

6. A device according -to any one of the preceding claims, wherein the shutter
(9) is mounted on a carrier (11) adapted to move axially within the housing (1).

7. A device according 10 any one of the preceding claims, wherein movement of
the shutter (9) is effected by a cam (13). N

8 . A device according to Claim 7, wherein the cam (13) is located in a drive
sleeve (14) rotatably mounted on the housing (1).

9. " A device according to any one of the preceding claims. wherein the shutier
(9) is adaptied 1o sever the metered dose of medicament from the reservoir (7) upon

moving from the second to the {irst position.
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7 and through-going pathway (2). The dose of medicament drawn into
di spersion chanber (5) where it is entrained in the air f

the patient.

t he conpacted body (8) from the through-1%oi ng pat hway (i Nate

Buring inhalation the shutter (9) prevents
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ABSTRACT

INHALATION DEVICE

A medicament inhalation device includes a housing
(1) having a through-going pathway (2) connecting an air
inlet (3) with an air outlet (4), a medicament reservoir
(7) adapted to receive a compacted body of powdered
medicament (8), and metering means for dispensing a
predetermined dose of medicament from the reservoir (7)
into the through-going pathway (2), the metering means
including means (18) for abrading the compacted body (8);
the device is provided with a shutter (9) movable between
a first position in which the compacted body (8) is
isolated from the through-going pathway (2) and a second
position in which the compacted body (8) is in
communication Wii:h the through-going pathway (2) such

' that a dose_ of medicament can be dispensed from the

reservoir (7) into the through-going pathway (2).

Figure 1




CLAI M5 1. A nmedi canent inhal ati on device including a ho
a through- going pathway (2) connecting an air inlet (3) W § kg
(4), a nedicanment reservoir (7) adapted to receive a conpacyjed body
powder ed nedi canent (8), and netering neans for dispensing! gg&qu
dose of medicament fromthe reservoir](fP into the through-gei-ag-par Hey " -
(2), the netering neans i ncludi ng neans 8) for abrading the conpacte
body (8),; characterised in that the device\ @ provided with a shutter (9)
novabl e between a first sitqon in which tRe c acted bo (8) is
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(2) such that a dose of nedicanent can be di spensed fromthe reservoir (7)

into the through-going pathway (2). 2. - A device accor =28
wher ei n the nedi cament reservoir (7) contains a conpacte Qﬁ%ﬁAgg sut b
nmedi cament (8). 3. A device according to daiml or erein th i
shutter (9) is biassed into the first position in-whicht %m&pracShueﬁEBy f

(8) is isolated fromthe t hr ough-goi ng pathway (2). 4. ‘
according to any one of the preceding clains, wherein the shutter (9) noves
fromthe first position to the second position prior to the netering of a
predet erm ned dose of nedi canent from t??3r eservoir (7).
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5. A devi ce accord| ng to Aaim4. wherein the shutter (9) returns to
the first position once the predeterm ned dose of nedi cane has_been

metered fromthe reservoir (7). 6. A devi ce according toﬁgphe??fgﬁ-st}@g

precedi ng clains, wherein the shutter (9) is nounted on a gprrieyf
adapted to nove axially within the housing (1). 7. A deVige &b SER 3@5 _____
to any.one of the preceding clains, wherein novenent of thdlshutter—{8)

effected by a cam (13). 8. A devi ccording to Claim?7, vvherelnthe
cam (13) is located in a drive sl eevec;/]j rotatably nmounted on the housing
(1). 9. A devi ce according to any one of the preceding clains wherein
the shutter
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(9) is adapted to sever the netered dose of nedi canent fromthe reservajr
(7) upon noving fromthe second to the first positio '
according to Claim9, wherein the shutter (9) conpri
11. <A net’hod of dispensing a predeterm ned dose of
from a conpacted body. of powdered nedi canment in an

5

A preferred embodiment of the present invention will now be described. by

way of example, with reference to the following drawings, in which:
| Figure 1 is a longitudinal view in partial section of a device according to the
present invention in the first/rest position (dispersion chamber not illustrated);

Figure 2 is a longitudinal view in partial section of the device of Figure 1 in
the second/metering position;

Figure 3 is a longitudinal section showing in detail the shutter, reservoir and
through-going pathway of a preferred device according to the inven-
tion in the first/rest position;

Figure 4 is a longitudinal section of the device of Figure 3 in the
second/metering position; _

Figure 5 is a partial section of the shutter and reservoir of the device of |
Figure 3 along the line V-V; and

Figure 6 is a partial section of the shutter and reservoir of the device of
Figure 4 along the line VI-VL |

- A preferred device according to the invention includes a housing (1) having
a through-going pathway (2) connecting an air inlet (3) with an air outlet in the
form of mouthpiece (4) having a mouthpiece cover (not shown). A dispersion.
chamber (5) having tangential air inlets (6, 63) is. located in the through-going
pathway between air inlet (3) and mouthpiece @.

‘ A generally cylindrical medicament reservoir (7) containing an annular
compacted body of powdered inhalation medicament (8) is rotatably mounted on the
housing (1) adjacent to the \through-going pathway (2) upstream from the dispersion
chamber (5).

A shutter (9) comprising a metal blade (10) is mounted on a carrier (11)
which is adapted to move axially within the housing between a first/rest position
(Figure 1} in -which the compacted body (8) is isolated from the through-going
pathway (2), and a second/metering position [Figure 2] in which the compacted body
(8) is in communication with the through-going pathway (2). The end of carrier (11)
remote from the shutter (9) is provided with a lug (12) adapted to interact with a
cam (13) provided on the inside of a drive sleeve (14) rotatably mounted on the
housing (1). The carrier (11) is biassed against the cam (13) by a half cantilever (153)

provided on the carrier (11) which bears against an exterior wall of the dispersion



i nhal ation device as cl aimed in any one of Claims 2 to ﬂ@gﬁ%&;ﬁéﬂﬁsﬁﬁlﬂn
the shutter between a first position in which the conpadié@ ‘bod§/ 'S

i solated fromthe through-goi ng pat hway gnd a second poé‘i LLon i rﬁ_vmm;ﬂ%hel
conpacted body is in comunication with the through-goi nb:j;_a_rs_b‘\gy_s&cbt -
a predet egHpnited (G9STHR edBof AREArief 301 Plerfl IsRhRef (9 &hiQpgh- goi ng
pat hway by abrad‘?(rj:g t ee conpact ed lgogy.)bléﬁué%%n}é? Séﬂgsec(g)i med in Caim
11 furt heprovuiedrwish agdiso(ia)chaving a ldidmeter iganerallp eofiespondingite ithat dfether e a

patient | ARG RE 1R GeYh). TS B thut SOMALAS (28'a5e(13) and reservoir drive

mechanism (described below) from the through-going pathway (2) thus reducing the

risk of ingress of medicament into the drive mechanism.

Drive sleeve (14) is also provided with a reservoir drive mechanism (not
shown) which is adapted to rotate the medicament reservoir (7) through a
predetermined angle relative to the housing (1), the angle of rotation being limited
by a stop (17) provided on the exterior of the housing.

A helical blade (18) is fixedly mounted in the housing between the reservoir
(7) and the mouthpiece (4), such that the blade (18) abuts against the face of the
body of compacted medicament (8) contained in the reservoir (7). The body of
compacted medicament (8) is further urged towards blade (18) by a compression
spring (19) which acts against the outer wall of medicament reservoir (7) and the
interior of drive sleeve (14).

In use, drive sleeve (14) is rotated in the direction of arrow A in Figure 1.
The initial part of the rotation causes the cam (13) to move carrier (11) axially within
the housing (1) towards mouthpiece (4). The shutter (9) thus moves from the
first/rest position [Figure 1] to the second/metering position [Figure 2]. Once the
compacted body (8) is in communication with the through-going pathway (2), further
rotation operates the reservoir drive means (not shown) thus advancing the reservoir
(7) and compacted body (8) through an angle of 60° the degree of rotation being
limited by stop (17) provided on the outside of the housing (1). As the reservoir (7)
rotates helical blade (18) abrades a predetermined quantity of powdered medicament
from the face of 'compacted body (8).

The drive sleeve (14) is then rotated in the direction of arrow B in Figure 2.
Cam surface (13) rotates back to its original position allowing the shutter (9) to
return to its first/rest position under the bias of cantilever (15). As the shutter (9)
returns to the first/rest positioﬁ the metal blade (10) severs the abraded dose of
medicament from the compacted body (8), the dose being deposited in hoiding
chamber (20) in the through-going pa.thway (2), the chamber (20) being defined in
part by the blade (18) and shutter (9). The patient then removes the mouthpiece

cover (not shown) and inhales at the mouthpiece (4) drawing air through air inlet (3)
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10. A device according to Claim 9, wherein the shutter (3) comprises
- a metal blade (10).

11. A method of dispensing a predetermined dose of powdered
medicament from . a compacted body of powdered medicament in an
inhalation device as claimed in any one of Claims 2 to 10 comprising
moving the shutter between a first position in which the compacted body
is isolated from the through-going pathway and a second position in which
the compacted body is in communication with the through-going pathway
such that a predetermined dose of medicament can be dispensed into the

through-going pathway by abrading the compacted body.

{2. A method as claimed in Claim 1! further comprising moving the

shutter into the first position before a patient inhales the dose of

medicament from the device.



