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This invention rclatcs 10 a device for the administration of puwdt-red
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medicaments 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 s metcrcd by abradmg afe xed |

‘volume from a compacted body of powdered medxmmem The melered dose is Ihcn S
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
93/24165 (GGU Gtsclischaft fur Gesundhens- und Umwelttorschung mbH & Co |
'_Vcrtnebs KG). c - _ _ _
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 inhalation
dewce Jincluding a huusmg havml; a rhrmwh-vmm' pathway connccunz an axr mlet |
w with an air outler, a mcdxcamem rnscrvmr adapred 160 reccive a mmpanrd body 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 compuicted by characterised in that the: deviae 18
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provided with a shutter movable between a first position i 'which the'rompactcd

II, : REPLACEU

body is lsolated from the through-gomg pathway and a swond posmon in whurh thl.,
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 o
pathway A R S e e | .'
'lhc means for dbrddmg, lhe cnmpdcted bocly pre.t'orahly mcludcs a hlade _ |
whlch 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 dosc abraded from the compacted body of medmment w:ll
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 | -
o . The shutter n preferably bmssed mto the first posmon ln whtch the
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 effectcd 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 device. I"ht‘ cam is profemhlv :-umnyd such thm the shmwr .
mow:s from the ﬁm pnsmuniu thc second p()suum prmr (o} thc metennp nf a |
prcdc:crmmcd dose of mt.dltam(’:!ll from the rcscrvmr -and r(.lurm 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 pam nt mhalcs the dose
of medicament from the dewu: _ o
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 10.sever the

: meu-red dasc of mcdncamem fmm lhc reservoil upon inoving trom zhc \u:cmd

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 adaptéd o sever tlu. mctcu-d dose of

medicament fram the reservou it prdcl.xbl_\ mmpmcs a mc.ml blade.
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. The !hrOugh-L.omg pathwav of lh(‘ dewcc mdy ‘Ikn mrludc a dxspcrsmn

" chamber locatcd bctween the holdmg chamber and the mouthptﬂ.c. Thc dxspcrsi‘dh*'
chamber may be provndcd with 1ang,enual air-inlets whlch serve 1o prowde 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 .
| 'mcchamsm located wuhm the dcvtce _ N
Thc dnve mcchamsm is prcferab!y associated thh a drive sleeve romtablv )
moumed on thc housmg of the dcv:cc. 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. _ '
_ ~ The shutter carrier can cunvemently bé confi gured such that it targely.
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 ' _ |
" | 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 comprcssnon force- apphed to the sample of lonsc powder. as. dcscnbcd i Europcan '
Patcm Applxr:auon 407028 (Fnsons plc),: the dnclmure of whlch is herebv _ _ _
mcorpora:cd l)y rcfcrcncc. Howcver m gencral the degree of mmpad‘rmn will he A i

: cufr cicnt to irmpart smd cnmpactcd body 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 -nnvcmcm
'.'extcmal shape. for cxample cylmdnc-\l or brick-like. Hnwever we prcfﬂ the
mmpaned hudv m have an annular cnnfmurdtmn. Annulat compaucd bodies of

medxcamcm may he nndc tw the mmhmi described in lntern.xtmnal Patent

100 . --la'nod R : 102255651108 ss=9t 6. 20707
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'Apphcauon WO 94/00291 (Flsons plc) the disclosure of whnch is herehy mcorporaled

by reference.

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

invention may include any arnve mgrcdlcms whxch arc 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 ey 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

'.clcanlv 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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A preferrcd embodtmem of thc prcscnt invention wnll how be dcscnbed by’
way of examplc with refcrencc to the follomng drawmgs, in Whtch

Fsgurc 1isa longtmdma! vn'-w in pdrtml section of 2 dcvncc accordmg to thc"- |
present mvennon m the fi rstlrest posmon (dtspcrsxon chambcr not tllusrratcd)

thurc 2isa Iongltudmdl wew m pamal secnon of thc dcvtce of F:gure 1 in
the qccond/metenng position; L e

thure 3i ts a Iongttudmal section showmg in dctall the shuttcr rcscrvmr and

through-gomg parhway of a dcvtcc accordtng to the mventton in the ﬁrsrlrcSt

Figure 4 is a lungttudmal section of th(-' de\nce of thure in the .

: sccondlmetenng posmnn.

. Figure S is a pdl‘tlal sccut:n of thc shutter 1nd rcscrvou' o!‘ thc dcv:ce of |
Figure 3 along the’ hnc A'S and _ o ' L

thure 6 ts a parual secuon of the shuttcr and rcscrvozr of thc dcvxce of
Figure 4 along the line VI-VL L S -

A devxcc accnrdmg 16- the mventmn mt‘ludes a housmg (1) havmg a through .-
gomg pathway (2) connecting an air mlet (3) with an air outlet in the form of '

outhplece (4) having a mouthpxccc covcr (nm shown) A dtspersuon chamber (5)

havmg tangcnttal air m!ets (6, 6a) i ts locatcd in the through-gomg pathway betwecn
‘air inlet (3) and mouthplece (4) . _ '

A generally: cvlmdnca! medlcament reservoir (7) ront'nmm: an-annular
compactcd bhody of powdcrrd mhalanun medtcamcm ) is- rotatdblv mounted on the

housmg (n ad_;accm 16 the: throntzh-«omg pathway (2). up\trcdm from thc dtspcrswn :

_chamber. (5) o N

A shutter (9) compmmo A metal blade (10) s moumcd on @’ carner (] 1)

which is ad'lplt‘d to move axtdllv wuhm the housmg between a fnnt/rett potnmn f

B thure 1] in whtch the compactcd body (8) is isolated frnm the throueh-mmg S

' pdthwav (2), and a sccond/mctenng posmon [['tgurc 2] in Whu.h thc comp'trted hndv _

(8) is in cnmmumcatmu with tht 'hrout,h-tzomg pathway (‘7) The cnd af mmcr (1 l)‘
‘remote from tht: <huttcr {9] is ptnvuled with a jug (12) adapted t interact thh a
cam (13) prowdcd 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 tannlevu (l<)

provided- on the carrier (amn whttlt bears against an exterior wall of the dispersion

. 49330d O14F R IOZZSSBSIIO@ ov:91 96. 20/0Z
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- chamber (5). The end of the cz;li'rie_r (11) remote from the shutter (9) is also

provided withi a disc (16) having a diameter generally corresponding to that of the
interior of the lxbusiﬁg (1): 'Disd‘(lG) thiss scpafarés the cam (13).and rcscwdir drive
mcchamsm (dcscnbcd bclow) from !hc 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 |
o 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 cf the |
bady of compacted mcdlcament (8) comamcd in the rescrvmr (7) The bodv uf
compacted medicamem (8) i is further ur;,ed tnwards bladc (18) by a comprcssxon I
sprmg (19) whlch ACIS agamsr the cmcr 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) t0wards 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) thruugh 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(. dlrecuun of arrow B in- Fxgure 2
Cam S\.ll'deL (13) rmates 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) swers the abraded dose of '
0 mcdnmmem from the cumpactcd bodv (8) thc dcm bcmq dcpoeucd in. holdme
-Lhambcr (70) in the thmuqh-gomg p‘lthw')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 momhpwu. '
cover (nm shown)-dn_d gnha!_u Al the mouthpicee (4) drawing air throug.h air inlet (3)

600 ' . 499304 O]9 102295651108 ©b:9T 96. 20/0T
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CLAIMS _ _

.. A medicament inhalalihﬁ device including a housing (1) having 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

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

10

_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 position in

_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 (2)

i

2. . A dewce accordmg 1) Cla:m 1, Wherem th(: mr.dlmmcm rrsf-wmr (7)

contams a c0mpacted body of powdered medlcamcm (8)..

3. ‘A dcwcc ac.cordmg 10 Ciznm 1 or 2 whcrem the shutrer (9) is bwsscd into L
the fi rst posmon in wmch the cumpaotcd body (8) is isolated from thc mrough-gomg
pathway (z)

' 4. A devxce accordmg to dny ‘one of the prcccclmg clamzs. whcrem the shutter .

(9) moves t'rom the first posmon 10 the sccond posmon pnor to the metering. ofa -

prcdeu:rmmed dosc. of medxcamcm from zhc rescrvou M. .

5 A dC’VlCL du.orduu‘ tw Cla(m 4, wherem e 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
(9) is mountcd on a carricr (11) adapted o’ move axlally wnhm the housme (1).

7. . Adevice accordmg o any one of thc preccdmg claims. whcrcm 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)

moving from the second to the first position.

9, - A dcvzcc according w ‘any one of the pree mlm,, cl,nm\ wlwtcm the shutter

(D is adapted 10 sever the metered dase of medicament from the resecvoir ( 7) __u_p__o_n___

AR A
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