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This invemion relates· tn a device for the administration of_ powd~red 

mcdi~ments by inhalation, more pardcuJarly 10 a muJtiple .. no.§e in~aiaiion device 

with metering:m_eans for dispensing pre-determinr.rl nnsP.!t from a medicament · 

s reservoir . 

. ·European ·Patent Application 407028 (Fisons pie) dlsclosc5 a m1lltiple~d~se 
. . . . . 

inhalation device io which a dose of medicamem is metered by abrctding a fixed 
. . . . . ~ 

.·voiume from a compacted body of powdered _mediC".am~nt: The ~etered dose.is .ihen 
' .. . . . . 

. . 
·entrained in a through-goln·g pathway· of the-device- ann is ·irih~l~d hy the paticm. ·the 

10 . means for -.abrading beirtg, ·for cxa~ple~. a helir.Ht hls1de. Other devices which ·use:·the · 

principle ~f abrading.~-· compacted body Of powdC'tPn mr.rfk.am~nt are diSClOSCd in · 

lnt~rnational. Pat~·rit Appiication~ wn 9?.io4067. (Rnehringer --Ingenieim -KO) and _.wo 
. 93tl4·165 {GGlJ 'Gesells~haft f~r·. Gesu~dhtlts-~ ~ncJ -Uni~~lttp~ch~ng· mbH ·:& :c~.· .· . . 

. . . : . . . . ~ 

Vcnrtebs KG)."··_ · 

1< . Such devices ·may· offer .improved: d~~ con.si~rency·:when oo~·par~d to: . -~. 

multipJe-dos¢ de~lees which rely o.n gravitatioriai forc:f'i·tnm~t~r ~ lio.~e .o( · ··-· .. · 

mediea~ent from.~- res~rvoir. However; inaccuri.cie~ in dosing. may stili occur d~c :ro· _· · 

incomplete rcm<Wa16t the abraded.dose from.:the .compacted "b6dy~ or by the. ·.. . 
. . .. . . . . 

removal of additional quarttitics· of povid~r from. thP. hody d11ring ·inhafadon· by the 
. . . . ~ . . . . . . . 

20 _parjent. Furthermore. if such devices are inndveneauly-. dtopp~d qua.rniii~l\ of' 

. me;dicantent ("0111~ .hrf.Jtlc nff from .. the. compacted hndy and: entc_r the" 'thrnugh~go'mg 

pathway of the deyice. resulting in--a ~\1hlpl,a no~t · h~in~! ~1rlmi·nis1e:rec1: when the 

patient nett u~es the deviee .. 
. . . ~ 

.w~ have now foii~d that t\lese disadvantagc..--s can :be ove.rcon1e or 

1< substantially mitigated by p-roviding ~'- shtltteri~g system in lhc devic-c:. which is capable. 

of isolating the com_pacted body·ot' mc-dk~mr:nr frnm 1he:_ 1hron.gh-eoing pathway .of 

the device. 

Thus, according _to the in'llention. thc~re is. provided _a me~icamem · inhalatiC>n · 

cf evict~ including· .a housing ·having.~ -rhrmlf.h·!~Oin!i pathway corineCcing an aif inlet_ . 

10 with an air outlet. a medicamem reservoir aclaptt."d t(, rt~cc.~ivc a c:t1mp~c:t~d hody of 

powdered "medicament~· and m"eter-ing ineanc; for cfisp<~nsing. a pr~cten·ffmint.d dnse of . 

medicament from the reservoir into rhc throup:h·~Oinj! pathway. the metering, means 

;ncludin~ means fm abrading tlw rompar1rd hrnfv c:hmacr("Tis~ct in tfmt the rtt~\1ct· s'i 
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provided with a shutter movable between a firs1 position h1 which the compacted 

body is isolated from the through-going pathway and a_ second ·posiiio·n in whkh the 

compac(ed body. is in c<>mmunicarion· with· the rhrc1ugh-:-brtling pathway ·such 1h~t a·_ 

dose of me~i~ment can be dispensc_d from .. the reservoir_ into the through-going 

~ ·pathway.-

The means for.abrading --rhe compat:led bo<ly prt:tt~rahly ltlcltidcs a hladc 

which cuts, planes. s&d.pcs or.Otherwise e·rod·~s a surface' of the·compac:red body .by 

rel~tive.- rota~ion or·siiding. ber~een .them. · Fo~··example.· th~ biadc -.tlay have. a h~iicaf . 
. . . - . . . . ·. . . . . . . - . 

shape. in which. case (tu~. dose· abraded from .the compacted body· of mecHC".amenr·wiJI_· · 

10 depend imer ·alia upon the pitch of the helix, the diameter· of the blade, the density 

of the .compact<:d body, and .the: angle.through_ which· .the blade is ·rotated.· 

Ai°ternatively, the ·means for .abrad_ing the compa~red body may include a_brus·h or . 
. . . - - . 

other ~brasivC- surface~ 
. The shutter_ is prefe~ably biassed into the first· p_osftion. ~ii. which· the 

1s compacted body· is isolated from the ihrough-g~i"ng paihway~ · 
. The ·shutter .may be. ino~u'lted on a carric~. the canier b~ing«adaptcd·=-10.moV-e 

within the housing. of the.device, -e~g. in alt"aXiai di~ectjbo •. Movement. of tJ)e_shtiiier.· 

between the. first and secorid posi.tions m~y- then be. effe('.ted by ~he -~cd~n of a cam • 
- . . . .. . ~- . . . . 

on the carrier: The; carder is ·preferably kept in contact vrith the- cam surface by 

20 biassing means~ e.g.· a ·c~~ntilc....Ycr. j>rovide;:d on .the carrier ·Yih.ich _bears ·against a 

stationary part of the de.vice~ . The cam is prefP.rnhly ~urnng~n suc.h. thm 1·11e :shmtt"'.r 

move~ .frorn l he first p,;sition. tel the second. posiiitl~ ·pric:>r. m the m~te~i~~ ~fa . 

predetermined dose of mcd!cameui from l~C n.·sctvuir.:and ·rtturns.Jt) ~he first ·. 

position on~e 1h,e ·p_re«tetermin_cddos~ of medicament has be~n roe1ered •. ln addi1iOn. 
. . . 

2.< the shuner preferably returns to the _nrsc posi°cicln before the patient inhales· che dose 
. . . . . -- . 

of medicament from the device. 

When tbe· shuitcr return~ to. the ;first position t>cforc. \he pa·tient inhales. the. 

dose nf medicam·e~t from the device •.. the· shutter Js pre~et~bly·ada.pted· t~.~ever th~ 
1i1erered dose of rilcdicame.nt frt)m thC' l'C'Se.r\•oh upon inovlng :ftO!n the scccmd 

311 pnsiti~lO ·to ·1he first posiiibn. i'he ffo-;~ nf mr-(Ji,:ninc~nt 1s· thert ~Jeposiccd ·iii·~ l~oldiu~ 
- .. - . . . . ·. . 

c.;h1m1hcr located· in the lbC(lUgh·J:OlrtJ~ palhWHy. Whl~JC: in;b1~ lll'lttf. th~ JiStfent ;;·1ha!~S "_ 
. . . . 

trom the device. Wh.:n the s.h~u,•1 i~ ;itfapt,•1..~ tc\ -s.r!'v~r ·ttic.: inctc1cd do~c ,",r 

medicam~nt from ·th~ r~ser~m1 it prc.·tc1at;ly '-·,')inprises a m\:ml bl~u.k. 
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. The through~goi11g pathwtiy ·0(1ht: dt:vi<'c may· al~ri- int:ludc a dispersiot1 
' . . .- . . 

chamber located between the holding chambe-r.and the!_ -~ouchpi~ce. The-dispersion · 

chamber may _be provided with .tangential air- inlets which serve to provide a swirlii1g 

flow.of air in the chamber th~s :assisting the' dispersion of the medic:am~m. 

s TI1e. shuher _ movemei;lt-"arid me·t~ring -~perations may be comrolJed by _a dri~e 
mechartism located within· tht: de~ice~ --

. The dri~e-_mechanism is preferably .associated wit_h a drive sleeVe ror;uably 

mounted ·on the -housing nf the device. Rotation of lhe. drive sleeve .causes roiatioo . 

of a cam ~hich is tr~nsJartd--into tile· axial.rnoveme~t o(the:carrier and shutter. -a~d 
. . . . . . 

. JO. also the relative moveme'nt Of the metering means. and -_rht 1.'0rripar.rr.n hony of 

- medic~ment required fot_abr~ion of the.compacted body. In rhis·m~n~f!r.rh~ 

'shutter moveme~t and rtletering:opera1ion,;. may h~ pt':rformed sequentially in -

. response 10 a single action by the patient. The degreP- nftmatinn and hence· th~ -

amount of medicament a~r~ded. is pr~ferably ~onfrollcd by rorarlon co~rmr: rile2'ns,. 

>S for.example a ratchet a.~~ocia:t~d with._the -dfive means-and/or Stops. firo~d~d on .the . 

housing,. which ~ill .only pemii~ rotation through ~ pr~deiermineci angle for each 

dose. 

The shutter carrier can. conve·niernly be configured such ·.rha1 jf 1arge1y. 

separates the d.ri~ mechanism f()r._ tire device from the through-going pathway. This . 

20 has the a.uvantage: that ii reCluces the risk of ingress of medic-rimenr into· rhr. drivP 

mechanism.·. 

. _· Compacted b<?dies. of.. powdered nfcdicnm~nr fnC'l.u~t~ h<ldie_s· <1r mcdi~amcnt 

produced.by coinpressing·a sample of·loose1X>wde~ SQ that ·rhe .. ·m~d.icamC:m p~uides 
. . .· . . . . : . . . . . . . - . 

hold toge-1i1er. T:'he ··degre~ of ci::>mBactio~ -obtained will _c·l~arly :depend upoit 'the 

~- compression for~-applied t_o ~he 'sample or'lQOSC powder-.,,.asdcscribcd in European 

Patent App.Jication -~407028 ( Fisons pie)~· the dis~lo~t.ire of which· is her~by 
.. 

incorporated by rcfcr~nce. However. in _general. 1hC". dt":S!r~e nf "com_piru~tinn ·will be ,: 

- sufficient ro impsirc ·said com_pncted body ,..;ith ~a-ructural integrity· such- that a plurality 

of ·unil do~e.~ of medica1~cni_. can metered thcrd1 om hy abr~sion. · 

JO _·The comp~cted body of inhialatio·n _mc-d.irl-lm~nr may hAvt~ any convcnic.nt · 

·external shape.- for _example tyliridric~I nr hridc•1ik1~. Hnwever, wt~ prefet the­

compac:r~ct hody lO have ~n ~nnnl~t Cl'>nfipurau~>n. Annulat C'()mpacted bodies of 

medicament tmw hr nmd(.· bv the mc•thnd cksnin:-d in lmernarional Patc:nr 
- • - • • I 

t0~S96Stt0Q. 
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by reference. 

Medir.8menrs whi_ch n1ay· be admrnist~red from the- _device ·acc~rding to the 

invention may ·include any active ingredients which arc _convcmionaily administered 
. . . . 

, hy inhalatlon·i-n pow~ered form~ Such active ingredicnts·include drups for use in ·the 
. . . . . 

prophylactic-or remedial treatment of reversible obstrucdve 'airways dis·casc,. Specific 
. . . . . 

. active· ingredient~ which m~y he mentioned include salts of cromoglyciC aci<J. e.g. 

sodium. cromoglycate: sahs of nedocromiJT e.g. nedocromil sodium: inhaled. steroidl\ 
. . : . 

such as beclomethasonc dipropionate. tipredane. budesonide and tlutica~one: 

10 . anticholinergiC agents such as·· ipratropium. bromide: bro.nchodilators. e:g.. ·salmeterol. 

salbutamol, reproterol. rerbutaline, isoprenaJ_ine arid fenoterol. and salts thereof. If 

desired a mixture of activ~ _ingredients.· for example. a mixture· of sodium 
. . . .. . . . ·. . 

cromoglycate· an~. a bronchodilator, such as salhutam<.ll-, re:proterol. isoprenaHne .. 

terbinaline, fenoterol or" a salJ_of ariy'ori~ thereof. :m_ay-be· used . 
. ·· . . . . . . . . 

u ·The d¢vices acconling to the present inve~ri(>n may b.e._desigµed for limited 

. use, i.e. they may be-.s~~plied.with ani~tegrafcompm:red body··ofme~ican)~ni."the . 
. . device bei~g disearded when. thi~: is. exhausted; or they -may be tetisable. i.e. 

·replacement ·compacted.bodies- may· be provided. for-.insert~ori -itito the device. 
. . . . . . . . . : 

· Thus,. ~eco~ding w a furrh~r aspect or'the invention we. provide (I devi(.c a!' · 

'° . dt.sr.r.ihc:d a hove:, wlicrdn the rrlf~dir.;imr.ni. r~~,.:rvoj~ (•()~tains :~ compacted body of 

. powdered medicament. 

The ~ev1ces. nf the i'lrt:s<:nt in~ention nv~·rrnn1r the ·dis-advantage::; cit p1 ior _an 
- -

devices in that the dosing consi~1ency is improveq because, ·th~ shutter ·severs the -do!\c 

. cicanly at the. end '~f ih~ ~~e ab~asion 01;~·ra1i0~·;·.-they preven_t ~iic patit:n~· h~d-
~ . breathing onto. the compacu:rl b<:><ty -of mcdicai'ncnt thereb)' providing i_mprovrd 

moisture protection for the medicament: they art: easie~ t<) use:. Furtherniore. sfoce 

the sh otter isolates the compacted body of medi~ntrn:m ·from rhe chrough. goini? . . 

pathway during inhalation. it p·revents the: patient i~1t1dv<~nt:n.rly inhaling addiuonal · 

drug out of the reservoir~ . - -
- ' 

Ahh<mgh ·the invention ha~ ht~t>n descrihcd for -use m oral inhalauon \"~i 

m.cdicamcn~s~ it is alsu suitable fm the cJdmimstrntion elf na~nl 111c<Jkamems by 

inhalation. The necessary adi1pta1ion to1 this mmk 0(1-1e1minism111on wilJ b~~ rc::Hiilv 
. . ; 

appa1cnt to thus~ skilled in the.· au. 
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. A preferred cmb~iment of the present ir1vcntia°n wili ilO~ be described. by · 

way of example. with. re~erence tO. t:he tollowi_ng d"rc1wings, iri· which: .. 

Figure f is a longiri1dinaLview in partial sectfo.r{of:a device.according.to: the·· 

present invenrion _in the ·fir$~/re.4it ~irion (d~persi~n ~hamber not _illusinited); .. ·. · . ·. 

Figure 2 .is: a l~ngirudinal ~iew in. partial scccion· of the device of Fig~r~ _1 ·in 
. . . . . . . . . . 

. . . ' 

the second/metering. posicion; · 

Figure 3 is~ longiti1~inal section showing in detail" tllc shutter~ res~rvoit and 

through-going pathway_ of a de\llce ac~ording fo .~he inventirin in the fi_rsr/rest 

position; . 

10 Figure 4 i.§ a lnngitudinnl secricin- of th~· device .of Figure 3 in the 

second/metering position: 

. Figure: S is a panial section. of_.the shutter ~nd rcscrvo'ir of the d~vice ·or 
figure 3 along the.line V-V; and · . 

Figure .6 is a parcial section Qf th.e shutter ~lid_ reseJ"Voir«:>f the device of . . . . . . . . . . 

1s Figure 4 along the Jjne VI-VI. ·. 

. A device ac~ording tri the invention ·includes a 'housing· ( 1 )·having a through~ 
going pathWay (2) · connecling an ~ir inlet (3) with an air outlet in. the form· or 

mouthpiece (4) having a mouthpiece cove~ (nor shown).· A. dispe_r~ion: chaniber (5)· 

having tangeniiai air in·teis (6~ 6a.) is ·Jocated i~ ·the rhrou~h~going p<U,hway _between 

70 air inlei -(3) and m_outhpiece (4). . ... 

A:generally cylim;!rical mt:dicamem reservoir (7) coriraining -an ·annular 

compacted body of po~dcrcd inhnbnit1n ·medieament (8) is-rotatably mounted -on the· 

housing ( t) adjacdnt 10 th~;·_ihr(.lligh•goirig pach~ay (2)~upstr~i1m· from: die dispersion· 

.. chamber.(5)~ · .... 

~ A shutter (9) comt~risirig it met~l-pJade ( 10) · is·.mountcd· on a ·carrie.r (11) · 

which i!\ ildaflted io move ·axially .within the ,ho~sing "befyre~n. a. first/re~t posit io~ti . 

fFigure· I] in whieh the compacted body (8) is isolnted frrim the rhro.ugii..:gb:ing · 

pathway· (2), and .a· scco~d/mctei-ing pos·ition [Figure 2] in which. the ·con1'ru1c1e<1J>ony 

(8) is in communicat.i"ml With 1hc: thfough-tioing pathway·(2)-~ .The·e~Cl-or.~arrier (1.J) 
. . . . . . . . . .· . .. . . 

)0 ·remote ·frorji the Shutter _(9) i~ J>rc;vicl~d ·with ~Jug fl2)." adapt~(tto inl~rHc:I with ~. 
cam ( 13) provi_ded On .the inside: of a dtivc sleeve. ( 1·4) l'Otatabl}' mounted <>O _the·. 

housing ( 1). The carrier ( 11) IS_ biassed_ against the cam ( 1 ~) by a hnlf c'-smiJevcr { 15) 

providt::d nn: the ca~rier ( 11) which bears il~Ains1 an t:xierior wall ol the:- tlispcrsio11 
. . 

teizsssstteA 
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chamber($). 111e end of the carrier (11) remote from °rhe shutter (9)°1s also 
provided with a. disc (16) having a diameter ge.nerc1lly correspourling to that or .the 

. . 

interior.of the housing (1)~ Disc··(16) thus separates rhe cam (13). and reservoir drive 

mechanism_(described·beJow) frorn.·t~e through-going· path~ay (2) thus· redudng' the 
. . . 

,. risk of Ingress _of_medicament int~ the drive mechanism. 

10 

Drive sleev"e ( t 4) ·is a Jso· pro~ir.leri with·~ reseivnir_ drive rriechanisrn. (noi 

. shown). which is. adapted. 10 .rotate the· m~ditame~t.:r~servoir: (7) thr~ugh a . 

predetermin~d angle relative·.to 1he housing ci). th~·angle of rotatiori be_ing limited 

by a StOi,. ( .17). provided on. ~he CXtCrior: of the ·housing. 

A helic~J _bl~de ·(is} "is fixedly mounted itJ th~ ~housing· berwec·n· the reservoir 

(7) and rhe mouthpiet~e (4)"; ~nch. t~.H~ the hl~de (18) abuts against the·ra~e of the· 

body of.compacted medica.rneitt· (8) contained in the reser-Yoir (7J~ Tht: -&~dy of··. 
. ... . . . . . . . . . . . . ~ . 

C.Qmpacted me~icam~nr (8) is further ·urged towards _blade_ (.18) by a compression 

spring (i9) ~hich acts ~gain~t. the:o.nter walJ·.of .me.di~niertt. re~crvoir-(5) and.the . 

1.( · in·ierior·of dnve, sleeve (l4) .. 

In use,.ririve s.leeve:(l.4).is.ro'.uried in die direction-.of arrow A in ·Figure t ·. 

· The initfall p~rt of. the ro~~ti~n cause~ the. c~m (13) to move carrier° ( l l) axiaily within. 

the housing (l) 16ward~ mouthp~ecc (4). T~e. shutter (9)~hus 1noves fro1tl the 
.. . . 

· first/rest position [Figtire J) to the s~co:rid/metering pmiiti~n [Figure 7.). O~cP. 1h~ 
. . . . . 

i.<J compacted body (7).is ii_1_:_con1mu.nication with the through_-going-parbw::if(i). further : 

r0taLioi1 operates. the res~rvoir -drive ·ine~ns :cnm snoYin) thu.s adva·ncing :the· teservofr · 
(7) and compa-~ied bqdy (8) thro1,.1gh. an--a~gle of 60~~ ·th~_·dcgre~··of rotation b~ing : · 

limil~d by ·Si op. ( 17) pro~id~Q o~ t~e OUtside of ,·he ho.usrng ( 1 ). ·. As the reservoir (7)' 

rotates .helical blade ( 18) abr~1des a pre.determint!ci qmrniiry or ·powdtre<I mecJi(~amern 

z.-: .front the face of con1pa~ted body (8). 

The dri.;:,e sleeve :(14) is then rotate~ _in th~ di_rec1.ion of arrow 0-irt·Fi~ure 2. 

Cam surface (i3) totates back 10· it~ 01igi11al· pclsii"ion <tllowing ·1he shuncr (9) 16 

return 10 ii.s first1rc5t pos2tiori· under- the bias or camHever (15). As 111; shutte; C9> 
. . . ' 

rel urns m .the first/rest position the :metal blotk ( 10)" severs the abraded dose of 
'Cl inedicnmeilt from. the cnmp~ctcd body (.8). tl~e dose heing.deposiu:d in ·holding 

chamber (20) in. the· 1hrc:mgh-goi~g r~athway { 2),. the. ~lm1~bc_r (20) being ·defined in 

pan by the.blade (18).and shuttc.~r (9>~ ·111c patient then remOve5 the 1nou;hpiec~ · 

covc.:r (um ~hown) ~nc.t mhaJc~ tit the mcm1hpkn:· H) dniwing a.if thtOUf.!h ~Ir inlet (3) 

·-=-..._ . 
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·and thr~ugh-going pathway (2).· Thr. dose of medicament draw.n inm disper~ion . 

chamber. (S) where il)s· entrained in the air 'flow and fnhal~d by·.the patient .. During 

inhalation the sbutter(9) prevents additional medicament :rrom .. being scoured from 

the compacted body{8l si~c~ it isolat~s tlle. com paned. body ('8) from· the through- · 
. . . . 

. 

$ .·going pathway. (2). 

10 

. ·. : . ~ 
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CLAIMS 

l. . A medk.am~nt inhabuinn device includine a housing (1) having~ rhrough­

going patbWay (2) connecting an air inlet (3) with an air outlet (4), a medicament 

reservoir (7). a"daptcd to "receive a compacted body of powde.red mcdicameJU_ (8). and 

• 1- metering means for dispens'ing a predetermined dose Of medicament from Th~ 

. reservoir (7)_ into the rhrough"'going pathway (2)~ the metering means including 

· me•ns (18) for abntding the compac:ret1 body (R): r.har~r.t~ris~d in. that the dr.vic:~' i~ 
_provided ~th a shutter (9) mnvabl~ h~twccn. a first position in which the· compacted' . 

body (8) is isolated .from the thi'ough-going pathway (2) and a ·second positirm ·in 

10 . whicli the compacted body (8} is in ·com~~nicatio~. with the. through-going pathway. 

(2) such 1hat a dose or menic~mP.nt can b~ dispem;ed rrc>m 1he reservoir ·C7r into the:: 
. . . . . . . . .. 

through-g~ing pathW-cly (2)~ 

2. A device.according to Claim l, wherein. th~ mcd_ica.mc-n·.r.r~$~rintr•(7)• 
. . . . . . . . . . . 

. 15 3. ·A d~~icc a~c~rding :10 ·clairn ·t. or 2. wh~~eil) the shi.ltter (9) is _.biassed into . 
. . . . .. ' .. 

the first position in which the compact~d body (8) is isolated ·rrom the tlfrough-going.: 
pathway (2}~ · 

. . . . 

4. · A deVice a<.~ording to any om: of th~ precccliug cla_iri1s,. wherein the shun er 

(9). moves fro~ tlie first r)osition io the_ second posit.ion prior to the meterin~ or a 

. 20 . pre9etermined dose of tnedicamcncf rom the· reso.rvoii ("'J). .. : .. · ·. 

5. A.dC.-vic~ CJ~cor<ling" t() Claim 4·, V.:herein.'thc shutter .(9) return~ U.l the first 

position once the p~ec.J~tcrmim:d dose- ofmedicnmeut has heen :~nctcrcd frc>m the 

re-servo.1r ( 7). · 

6. A device according to any one of -the precediug claims. whcrC:iri".Lhc· ·shutter 

is (9) Is mounted on a carrier. (I J) adapted to move'. axi~Jly within the imusfag (I) .. 

7. A device acc~tdi11g lO iu1y one of tile preceding. daims. wi1cr_cin move.men"t 'or 
the· shutter·(9)- is ~ffected by a cam _(13) .. 

8. A devi~e according to Claim 7. whe.tein -the cam ( 13) is _located 1n a dnve 
. ·. . .. . . .,. 

. ~leeve (14) r?tatab~y mounted on the_ hous.ing··c l). 

'IC> 9. . A" d_evicc: acco1ding. tll 'am: l"O~ of the;- prc.-(·~cling t'btims. whcu:fo the sh\JUCr 

. . . .. 

. (9) is adapted to sever th~ metcrnd dose: oi n1t;dicmncm ·rrom tht" r~servo~r <,_7) u_pon_. .• . 

moving from the secon<t m the firM p<>sition. 
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10. . A device according (0 Claim 9, whe~·cin the ·Shutter .(9) comprises a met~i .· . blade (10). 

. . ·. . . ~~-
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