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Jnb&lafJQQ deYice }!,(th bree lb fft!c CQH,rgJ · 

This invention relates tu an inhafatlon device incorporating ~aovet m~ns 

for reptatlna the .... ~ of )Jf!tlt~t lnsplration. 

. Kru>wn l~baJation devicell suitable for the ndministmliou to the lu111 of 

any inhalation medicament include devices which administer th~ medicament in 

liquid furm, tn dry powder fonn ot. u a su~pcnsion of She solid mcd.iCAmcnl In a 

llqoified propenant. 

lD Devi<'~.S of the first menti<med type include nebulisii" devb:.s wherein a 

line rcsplral1lc misl·is formed.by action. of a comp.-esscd gas o" a sample., by 

~ration of a picr.uelectrlc Cl}'Stal or h)' otlter ultrasonic means; a~ devices or 

the type deBCribcd In e.g. lntemationat Patent AppUr.alioi1 WO 9JJJ4468. •ootc: 

the lfq11fd b sprayed through a sannll aperlure, 

~ Dev.ices of the .second mc11tlnned type whlch may pmv.ide the mediam1ent . 

. in unit dose or mu1tidosc fonn inc.hid~ the wen known SPINHAT ,ER, (R~gistered 

Trademark), whidl Is descrjbcd in UK Patent U22Z84, the 11JRBU~ 

(Registered Tra:dc1nar.k) w11id1 is de.scrihcd in United Stc"ltes- Patent 4,524,769, and 
' ' 

the device c.leserihed in European Potent Applkulion 407028. 

.22 Devic<:5 of tltc third mentioned type, whkh ge~era~ly contain 3 pressurised 

reservoir or liquified propelhmt containing u suspension of \_he solid medicament 

and a mcterina valve for dlspc.osing a suituMe dose, are sfso vecy wdJ known in 

the art end is not necessary to describe a•'Y portic11h..,. type h\:.u:. 
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However, •1 fl a gcnereJ problem wllh 1110 above devk.'CB . that tbc 

efl't1.ic~ o( ~minl~Wdion of an accurate= dose or rD;edlcament to the lung fl 

meverely Impaired in the. absena: ot ar1y 0011trol of the f1nw of air t~obgll the 

device. In gencta~ exce.sivc fl1halutfun velocity cau&e$ ~significant propnrtlcm of 

~ the dose to irnpinge on tl1e back of the throut, wJt.h a rtsu1tn.ot :Jhtlrt dose reacbins 

tho target arca·in the lu11g1. Thil is known to be. partJcutt.r problem or dcvkes 

uf lhc Jay pvwd~r &)'PC w'hfch nrc gnU1_u14 putJuramry uur to ttw..'11' environrnentaJly 

friendly attributes. 

One way· of oUeviating thl~ problt:Ju in a dry powder device. ii dcKribed in 

. 10 US l'ateut S,161,524 (GlaxQ) wherein the inhalation device ls provided with a 

serondary air· conduit u we.ti as the primHry air \."Unduit wbkh provkle.s tbe pad1 

far the inhalati.;\n medicament to the long. lt' the air ftow \'eloclly bccum~ tuo 

great thmugb tbe primary ~ir. conduit. then the eeconducy air cond;1it (>p(:l\5 

further thus decreasing th~ air velocity In the p1imary afr <:onduit. 

U However, this. arrangcmenc suffc.rs from the disadvantage that wJtilst the 

wlocity. af air in the primary conduit may be red 1i~ed, a large volume uf. qon· ctrug-

containing air is drawn in through the secol\dHry a.Ir conduit. wlth lh.e result lhat 

the brcAth of ttir neccs.sal')' to se"'tlre a propc1 dolie can he(·omt'I very long and 

drawn out. Furll1ermore, the arrat'S,t"!tnenl m;ty not b\! sui1~'blc for an the rype..o; <lf 

ZQ. lnhalatiun devicd descritxJ above. 

We lluve now invented an h1batalion device with brct'tll nt1c control 
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Thus, aceording 10 a. fit.ct tt5pc~t of the Invention we provlde a dnlcc (01 

the admlnistra1lon of an Inhalation mcdlca~nt, including a body defll\ing a 

through-Jl:o3ng air _pathway having a lu11Biludin11f axil\ an •ir inlet, en atr outl~l 
. . 

fo~mfng a mC)uthpiece, means for drspensiilg medk:umcnt iut.u _tbe y.nhwoy anll air 

1 flow re11•lating means, characterised In that the air Rvw re3ulat.in1 means iuclud~ 

· mOvllblc ob.~truclilli mean!t adapted to reduce the Cf'OSS-5ectional ar~a of the 

J)athway at n lOC4tlkm between tho air inlet &&ml the means for dispeming . 
medicament, and biussing means, whereby the ob5lu1ctlng m~m1 ii' biassed into a 

tlrs1 resting position in which the cross-sectional area of lite pathway is 01.ixi1.11um 

10 a.aid is adapmd to move &gitinst the bias of the biassill1 means to. a second positioo 

in which tbc: CIUS1-scctlm1at us~ of the pathway Is less than 111aximum ill responRe 

to a pl'CSSute fatJ at 1he mouthpiece ~used by inha1ntlon. 

By nobl(trucdug rn<".Itns,. we mean a1•y cle1nent Juade of a mitteria1 wrucl1 is 

~ wholly or partially irn_rervious to air and whach is suitable for restriclins the flow 

of air t11r-ough the pathway. The obstructing meaus r11ay be manufacrur('d from a 

metal, pJastic, rubber or ot'her suitatbry dense toaterial anJ may be of entirely .snlid 

COl\trucdon, Of it may be 1mllfc partially penueable to air h)' the provisiOl\ of 

channels. 

By ''biassing means" we mean any mean!l £01· providing A reslrAln.1 to 

movement against the bictS ·an the applicatio~ of pressure or 1mction .which also 

provides a restoring fore~ Jn the opposite 'ilrec~\nn on Ille re1ts.ase llf J.'ttcssur~ or 

auctiou. Suit.r.blc bia5!>ing ~'1Jl8 -indmle springs. \Vhe!re the spring may be 
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comrressed or 'tr6tched, for example. c<>n, torsiun or Jcaf. spring11: elaslumerlc 

bteriaJs which arc rcw.l'!libJy deformnble; and resilicmt curved .11mtcriel:; 

(inctl!ding those made or metal. rubber: or 11tastic) where tl1e curve may be 

· · reve.riibTy streightened. 

Tht: pressure l'all at the mouthpiece may dw;itably be amplified by 

p~ding an air inlet wldtlt i.11 oomnrlcted. Thus~ we prefer that the cross­

scctlonal er~a of the air inlet·Js I• theu the maximum cross sectional .area of the 

ptthway, We particularly prefer tlUlt the air Jnlct comprises on!! 01 more 

la . apenwea lhat have ll total cross-st:ctJona1 arc:a ur le§ than ·as%. esps=ciu1ly 10%. 

more espedally S9' of the 1naximwn cros.-sectionar area of dtc pathway. 

Without prejudice to the generality of the concept. the following 

combioutiona of inte_1ers are preferred~ 

J..S (a) the obstna<:ting ~eans comprisc.'I one or more parddons adapted lo slide 

across the pathi.wy along an axis perpc11djcular to th~ longit11dln."'ll a'-1& uf the 

pathway thereby obsin1ctlng the put.hway. Wt: prefer i11 t11i:; cusc lbut the biassrng 

means comprises a spdng; or 

(b) the obstructing means comfri5.es an annular segment of mt:111bra11e whiclt 

iQ connecls two portion~ of t1'.1e body. We parlfc~ularty prefer that th~ obstruclins 

means compri~ a segment of membnmc made of ch.tlilmncrie muteriR1 11tnd the 

biassing mea.1\s (OlUpr.iscs the resil;tunce of th~ clctstomeric materittl 10 .stretching 

Jn a direction perpendicular to tile lonaitudfital nxil'i of the pathway ur that that th•~ 

obstructing mean:> cotnpr.isc5 an am1u1ar ttt:gmeut oC me:-nibnme ·made of inel~lt.lic 
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material and the biR5'iR8 weans ptmri<Jes a bla~ against movement or the two 

portions af the body towtUds each other along the longjtudinaJ axis of the 

pathway. ln this latter ease. we prefer that ti~ biassing -means cumprtses a sprina; 

or 

5. (c) the ohs•ructiag means comprises a rilid grille or perCoraccd sl\eet fomted 

in a plunc perpendicular tu the .longitudjnal ax.i5 or the pat11way 011 the air inlet 

side of wtdcb reals a flap whJch in its .re.sting position Is deflected towatds the air 

in1et and in its terond position b urged Jliiimt the grille or perforated sheet& We 

pauicuiarly prefer that the flap i& rigid and is hinged about an uis J>":rpendicu1ar 

lil to the IOn~tudinal uis or the j18thway and the biassing-means compdscs a sprillj 

at the hing~ of the Jlap: or that tl1c: flap is ma_de of a resilient elastomeriC D\(tterial 

and the biassins means consis'f! of curvciture Introduced into th~ flap, said 

CUIVature- beina directed towardt; the air inlet; or 

( d) the obtitructJng and biassing means tugetl:aer ~omprlse two or more 

~ coopcratin& flaps made of ra.ment ela"omeric tnaieriaJ which in the fin1t po1llion 

are deflected towards the air inlet and whicll iu tbe tecond position are urged 

tt.)gedier thu1 n:dudng the Cl'O!;d·5ectionaJ area of the pathway. 

The a1t flow 1egulating means de-.scribe.d above are adapted to ·regulate 

42 the mwdmum velocity of airllow lluuugh _tbe dr.vlce: Huwever, it is frequently 

de1:lrable t~l provide meutas. not only for rcgulac.log tltc: mwdm-urn velocity of air 

flow but also to regulate ·minimum air flow as \\'CU. 
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Thus, J1ccordin1 to a sec:oud asp~l of the lttveotian, there Is provided a. 

devfoci. for tho administration or an inhalation medicament, according to Che 

inveution, wherein the ali- flow re1ulati11& mea11s further incJudes. &ecotttJ m~.lblc 

ob&trucdag mea.u .-dapted to reduce tho cross-scctfo11al ateH of the pathway at. a 

~ location betwl!en the air Inlet and tlle means for dis~nsi11g ~lcament. and 

scwnd biassina mea11s. whereby th6 •eoond obstJ:ucdng means Is biasl()d into a 
. . 

first mting poidtiott h1 which the cross-sectional area of tbe pathway Is miniruutn 

and k adapted to move apJnsC the bias of Che bla.qialj mcana ro a !CCOruS position 

ln which the cross-sectional _area of the JJ8thway m m<>re than minimum in 

1Q l'C5pot\.4le to a· pres.urc 6l1t at the mouthpiece cauaed by inhalatiaq, 

~c prefer that the a~nd·mavabtc obstructing means Is adapted to · 
reduce the ctou-scctional area of the pathway a1 a location betwee11 the first. 

We prefer thtil the second binssina n1caus corn11rl1es a ~pru1g biassed 

along the lo~tUdinal a-.Os o( the devioo and the .sec.c1nd obstructing mean.Ci 

coq1prises a shutter mounted on the .spring. 

We pref~r that the fust obslrnctlng meaus and biassing rneans. oomprise 

12 the elemen~ described above as (a) to (u). Wf.! p~a·tfoularry prefer that the fitAt 

obstructing means ltns. the constructiun described in (c) above. 

We 11refer tbal lit~ cmss-sccUonal v.1ee.of th~ 11afhway wh~n tlie st~und 

obstructing means is in the first po.silit111 u subsf:rntiaJly _ze-ro. 

liiirnr~r 
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As an -.lternudvc nnd preferred construclion, whk:h has the bcnC"fit or an 

coouotny ot space, the Rrs.t a11d second ob.'\tn.1clii1g means may be ~oinbb1~d into a 

f.inglc c:k:lnent '\\thlclt may move between J position.11. 

T.hus, according tu a tllird aspect of the Jnvention, we provide a dcvic:e for 

the admfnJstra.tion of an in.halatioo medicament, including a _body defining a 

through·&tJing aJr pathway ha\ting a longitudinal axis, an .air inle~ ""air outlet 

forming a mouthpiece, n1emi.I for dl&tY.nslni l\ledicamcnt into the pathway and air 

flow reauJadng means, characteritK".d in that tlte air fk'tW regulating meu ns includci 

lil a movable obs.ttucting means adapled to reduce lhc cross-~ectio1.a1 area of tile 

pathway at u location between 1he air inJet and tlte means fot dispensing 

medicament, and bift$$ins means, ll·hcrehy l~1e ob5tructi11g n1eans is biassed into a 

fiJ'st restin& position in whk.h the cros&-sect.innal im.~a or tbc po.thway j:; minimurn 

· and is adap<ed to move against the bias or the bias.sin" meatlS to a seccud positicm 

U in which the cn.lss-sectiunat area or the pathway {& naaximum in response to a · 

pra:nir~ f.all at Ille moud11>ie<."C cauSt'.d by inhalation and t; o.d~ptec.1 to mu-~r. . 

further 10.0 third position in which the (ro.,;s:~sectional area of the parhwo:ty is lelis 

tb8J1 maxintUi:ll in rf'..Spouse. to a grt:~IU p1~ssure fal1 Rt 'JU~ moulhftit:~C:: Cc'lU.SC<l by 

inhalation. 

The follQWiDg con1bi11ation nf integers are rrefo.m!d: 

(A) tbe ohstrucdttg means is pr<>ViJcd with an outer sroove wl1ich ia retained 

in the housing by means of a ftRogt' witltin the housing uml•n<J whjch it (71s loosely; 

or 

lOZZ9969 l l 0 
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(B) the obstructing ~ans is provi~ed with an outer OaJJic =-nd which is 

retained in the lwusing by means of a groove within tbc housing within which ft 

fits loosely; or 

(C) the obslructing means comprises a V"5haped vane, bia.1sed at tt hinge 

~ . . formed at the apex of the V, which rotatCJ1 about on axis perpendlcursr to that of 

the pathW-"7; or 

(D) tbt! pathwby is divided by a parlitton provided with 11 first uperture at1d 

the Obstntelh\Q Dle&lts comprt~s a d\U(t~r provided Wilh & r.CCOQ\I Hf>'lnurc 

sliJably engaged with the paititit>n, which 1hutt.c;r il'l·maclc: to slide agubist lhe 

1D pactllion qah11.t the bias of the bia:s.~ing lllO.'Ul& by a pi,too in gmcous 

communication with the mouthpie,!e. 

Jn the case of (A) to (D) abuvc, we prercr that the biassing means 

comprises a tpring. 

In the case of (C) abov~ we prefer rhat the Nas.~inc means cotnpri.:fcs a 

sprlna ttt the hinge. 

The following combinati<ln of integers is ul~o p1~fc-rrcd: 

ZU (B) the blm1sing means and ob.i;,t1ucting mean!l togethe1· c.-ompri5~ e perforated 

nTnl'BI 

diaphragm mo.de. ~f tt..~ilic::nt ela.sto~nerjc m;clerial formed in a pkmc perpendicular 

to the 1ongi1t1dina1 axis of the pathway. We ~~rrkularly pr~fer iha\ the d~pluagrn 

.\$ pr<l\ided with one or more protrusions nn its upper and lC\we1· surfoces and ia 

lowtcd l.Jetween two pH.rdticms fon:r.ed h1 a plane perpendicular lo lhe longirudi~al 

lOZZ99691 lO 
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axis of the pathwa1, the partitions being pruvided with apertures wilh which some 

Or 8JI Of Said tUotrusiO!JS C()Qpcrat~ to restrl~l or prevc:nt the pw;~ge of ~ir 

.through the apertures. We pzder th~ p.rotrusion(s) lo be of conical shupe or to 

be n{ ~ sh~pe cnnsisting or II cone mounted on a cyli11dcJ.". We prcfe.r the 

~ aperturc(s) With which lhe ptotrusio1(s) croperate to be circular. We: pre.fer 1hat 

the uprer und lower surfaces of the dlBt>hraam are each provided witl1 a .lin&le 

protrusion. 

In rhe ClAie or (A), (8) and {B) above., \\'C prercr lhot the ob1trucling 

. IQ n'e1tns is of substantially "irculnr section along an axii perpendicular ta the 

longftudioat axis of the pathway. In ·ahe case of (C) nnd (D) above, we prefer that 

the OMtructfng nlt!ans is Of lubstentlaJly sq~are 01' recta('gurar SCCffo11 afong 811 

a:rl.\ pc;1pcndir.ular lo tl1e longitudinal axic of the pathway. 

y We prefer that the ua.-scctional area. of flle palh\lloay when tlie 

. ub,.trutt.ing mean~ is in the fin>t position. it substantially zero. 

The cJcvi~e body defildng ·the.' 1hrougl1 going-pa1hway wJU be made of a 

rigid material. for example plastic or metal, ~11J is prereral~l)' uf isubstuntiaUy 

2Q cfrCulHr Of SQOare Cl'OSS-5ClCllon, althuugh the sJtapt: u( the section may at Jeast in 

no"1 

' 
pa1t be determined by ·the nat\lre of lhe obitructing mt?ans. 

1'he inhalation tlevice.acoording to u,e invention is pa1·tl,·:u(~rJy sultalllc:: for 

de.aired eir no~ iri the: nmgc 20-250 l/mhr, esp~iatly Jo~:t~?O IJ'min, pat·ticukuly. 40-

This Sheet Ifas B 
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80 J/mjn. Pressure. reduction that may he created bet'11r'Ce&\ the air inlet aud the 

mouthpiece Jo a devjce 8(..U>rding to the invenllon, will typically be ht che ra.u1e 

0.1-20 nibar. 

~ It will be •ppa~nt thsit the Bit flow reaulating means may be provf<lcd 81 

an intearaJ pa11 of the houshig or the iubaJation device or. as "' separately · · · 

ma11ufact11red portion uf the de"ice whJch may be affixed to the Jemainder of iha 

inhalallon dc,ifce by mean$ of a weld, a male'.'femole tyf>e connecdon, a scr~­

tllread or a mechartical equival~nr. T11e affi"l:adC?n ~llay he permanent, or it mny 

~ provide for the ·two portions to be attached and detacheJ as dc1ired. for e1'ample, 

to facilitate deaning of the de\-·ice. w~ prefor.that d1C' air now re&uluUng roeans Is 

adnpted to be reversibly attached· to and detached fro1n tbe remtfinder of the: 

dc\."ke. 

Jl . As. a fQurth aspect or the invention, we pr~ide ttn air Oow 1eit11atln,g 

meRns. as desaibed above adapted for use i11.eonjunctinn with a devi~ for tbe 

adminlstratk'll\ or an lllhahttion medicament. 
I 

Inhtafoti<ln devic.es 'for u.<te in H<.:l:Ocdan~'~ witb the- in,•cntion include any · 
. . 

2.Q devii;c (.onvcutionally used r~r di&pcnslng powdered me<lica~enl for inbs.laliun. 

Suitable devices include single dose diy powder inhalct"S e.g. the Sf'INHALIJR · 

(Registered .Tradc::mark)° inhaler end tile DISl<.HALER (Registered Trat.lcmarl<) 

inhaler and 1nulfi .. d~-.;;e powder i11hul1o.":I! e.g. the!. T( IRBUHALER (R~gistered · 

· Tnidenmrk) juhaler.and the device dc?:tcribed tn· Europ¢an Palelll 

ll1ili1i1itIDUr 
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Applicalion 401028. 

We prefer that the device is a dC1t'ke for the inhalaUo.n of a dry powde1eJ 

medicament or a medtcame.nt in aqueous snlution. We p~u1icularly prefer that lh& 

~ - devia: is a devi<'..e for- the inhalation uf a dry powdered medicnme111. 

Devices for iuhalatJon of a medl~nt acco.r<lirtg to the lnv~ntion are 

ac.lvantageous in that they •re more effec(jvc w cffkien1. give a greater 

therapelitlr, benefit. ere safer, are easier or cheapr.r to maaufa.cture or as..iccmble 

.W t'han tboac of the prior 14rt. Thtty arc also advanrageous in that, in use. the flow 

of a:jr to the patient i1 rnnre desirably or at(Uratcly ttlntro11ed, tlJe patient is able 

to.obtain a laJJCr or more Consistdnt dose of medicamenC OJ' they have utl\er more 

desfrabte prnpertfes than known inhalation ·devices. 

~ Preferred emb<xJin1cnts or the p.rc2'Cllt invcntlcm wJll now be described, by 

way· or e.umple, with reference to the accompanying drawings in which Lhe 

movement of air is shown by arrows. 

· FJgure J(a), shows a 1ongh'1dinal sr.ctiun through au iJJust_ralive inhnladon 

device similar to the SPINHALF.R (Regls,ered Trndemark) im.:or11\uating air fi,1w 

~ regulating means, according to the tltird asp ... ..ct of the invention, in .d~e Tf".11.tiag 

position. 

In subsequent fJ8urc=s the detaUs of the inhalation device are omitted tor 

convenience. 
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Figure l(b) shows a lot~bldiniil secti'->R throu&h the devfoc; of figure 1(11) 

with the air Dow regulating means in the second po1i>iH011 In which the crON­

scctional area of the air pathway is max.lmum. 

Fipr~ 1(c) shows a lo11gitudintd s~cdon through the dt=vlce of figum l(b) 

~ with the air ftow rcgutatinf means. iu a third po&kion In which lbe trO!Js-sa:tional 

area of the pathway is Jesg than maxbnum: 

Fig\1re l(d) show~ a croM .. sectiou alo.,g line.1-1 of Figure l(a)# 

Flaure 2('1) shows a lonsifudJttsl se~1i<tn through a device nccordlllg ro the 

third aspect Qf the invcn1Jon showing the air flow reguhtth1g means in the reslin1 

10 po$if~J. 

Ficure 2(b) shows a longitudlual ~ction throup the device o.r figure 2(a) 

witb the air flaw regulntin1 means in a second potiilion in w.hkh f.he t.TPfi-~ctioual 

area of the air pathway ii mbintum, 

fjgure 2(c) shows a longi1udin.1l &ectkin th.rough the devic~ of flsure 2(11) 

Ji with tlte air ttow rcgulati~g means in a third 1>o~ftioi1 in which the cross-sectional 

area of the patbwny is 14!1ss tban mwdmum. 

Figu1·e 2(d) shows a plan view of ~lte devic.."C of figure 2(c) with the air­

flow regulating n1e11m in the third J>tl5itio11 taken from the direction of arrow A 

and In which the cros5-section Js circular. 

zg Figure 2(e) is similar lO Fiiure 2(ll) save that the cru&s·seclion is squ111e. 

. Fiaure 3(a) shows a lo11gih1dinal .scc:tinn tlaroual1 a device ec.curding to the 

third 8&pec.t of the invention with the air flow regultt&ing m¢nns i11 the resting 

positim1. 
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Figurc 3(b) •hows a longitudinal section throvah t.hc device ut' figure 3(a} 
. . 

wilh the air flow reaulntina means In a second pohitlon In whJch the cross .. 1cetional · 

atea Of the air pAtftwny ii maximum. 

Fiaure 3(c) shows a longitudinal section thrnush the device of fiprc 3{a) 

~ with the: air Dow reaulatlng means in a third position in which the «oss-secllonai 

ar•a oC the pathway Ja Jess lhtu1 ma:xJmum. 

Fi£urc 4(a) DD\\'S a longitudinal section through a devkc: a.xordir}I to the 

· third upcct of. the lnve11tian with the air flow reguletJng meru11 In the Te1t.loa: 

po$ition • 

.lil Figure 4(b) shows ·a tuugltudfnal section throus1• the device of flg'Urc 4(a) 

wftb the air flow rc11ilatjng m4!ans in a second ptMiitlon in whiclt tlu~ cross-sedional 

a~a of the atr pathwy is maximum. 

Figure 4(c) shows a longitudJnal sectfon throuah .,he device _of fsgure 4(a) 

wit.h the air fJow regulating 1i.a~-ans in u third posl1lnn tn which the crosspsectional 

U area of the pathway Is less than mwdmum. 

Figure S(a) shows a longitudinal section thmugb ·a device acrordi1ia: lo tile . . 
thinJ asj>e.ct of the invc.ulion with the air floYi regulating means itt the resting 

position. 

Figure S(b) shows Ii lon1itudinul section thmugh the device of figure S(a) 

10 with the air nuw regulating In a second p<»ition in which the .::t~·sectiu11aJ area 

of tht ah pathway is anaximum. 

Figure 5(c) shows a longitu1.Unul $Cclion tbrovgh the device of figure S(a) 

whb tbe ai1 Oow regulating means in a third l"°sition in which tl1c croRs-sectiunal . 

area of the petb\vay is le:~ than maximum. 
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Fqcure 6(a) shows a bcimdinal section through a devi~ according t~ the 

second BS{lCCt Of the inventJOJl With llfl air flow regul~ting means l_llWing fint and 

$ecc>nd obstrucling meuns in the .resting pOtiitiun. 

Figure 6(b) shows a lonait~dlnal section through the device of figt.ire 6(tt) 

. ~ wherein the liecond omtruetins mC'1nS is in a •erom.1 position in which the croitS-

1ccdo1\i\l area o£ the air pathway 11 more than minimum. 

Flaure 6(c) 1hows a 1ongltudlnal section through lhc d~ice nf figure 6(b) 

wherein the first obstruct.ins ·lllC'ant is in a second pusition in which the cross-

. sectional area of the patllway Js less Iha~ maximum. 

JSl Figure 7(a) shows a langJtudinal settlnn througl1 a.davice- l\Ccordinll to the 

fifSt as~ct of the invention with the air tlow regldatlng means in the re.s.ting 

position. 

Fiaure 7(b) shoWs a Joogitudjnal 1ectiun thmuah th" device of f.igure 7(a) 

with the a.it tl<>w Tes;uliuing mcani5 In a second prnlftion in wbich lhe ·a.oss-sectionftJ 

.U area o.r the pathway is minimum. 

Figure 8 shows a longitudinal section 1l1rough a device aa..-urding to tit~ 

first as~c,"1 of the Invention with the air t1ow regulating means in the resling 

posifJon. 

Figure 9( a) shows a lungltudinal sectiun th1·1~ugl1 a device accordh\8 to the 

a2 first aspect uf the invendon wllh the air flow .regulating means in tire rc&ting 
. . 

poKition. 

Figure Q(b) shows a Jonsitud.inaJ st:Gtion thre..,\i&h the devk..e of ti&u1e 9(a) 

with the air flow 1~gulating m~ans be~cn· t11e fiut nnd second po31itious. 

This ·Sheet Has Been .R 
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Fisu•-c 10(a) shnM a lo11gitudinttl section tltruugh a devic~ according 10 

cite flnst upccl of the lnventiun wlt_h the air flaw regutati1l3 ~ean~ in the resting 

posJdon. 

Figure 10(b) abows a Jougitudinal section through the devk.'t of rapce . 

~ lO(a) 'With lb~ air flow reau1oting means between the first and second positions. 

Figure U(a) shows a longitudinal secdon through a device atccordif18 to 

· tbe firs1 aspect of 'he invention wltb 1ht air flow rcplalirtg means lo the resting. 

position. 

Figure U(b) shows a lungitoofnal section through tlle device or figure 

JD U(a) with the- air fJow reguJatiua mcaos between the fJnt aod second posltiom. 

Figure 12(a) shows a longitudinal sccdo1t through a device a~rdJng to 

the first aspect of the i~-entiun with the air flow regu1Hting means in the resliug 

po~itlon. 

Figure 12(b) sho\\'a a lon&ltudinul section thl"o\tgh the d.ev'ic:e Qf Ogucct 

~ 12(a) witb the ab' flow regulating me-ans bctw:cen tile first and ieoond prn1ltlons. 

Figute 13 shows the r""11ls of experimentoJ tests perromted on 

embodln1cnts of the invention. 

Referring now to figu.re l(a) io more detail, a di}' powJer inh:ilHtion 

device <:oJnpiises a 1cnerally cylii1dricat body deClning 4l lhtou1h-going pttlhwa)·, 

lQ cahl body comprising a mouth pkce· potli_on _l, a clm1ure po.llfoH 2 ancl 1tn "fr-m . ..,w 

"::-.. 

regularor portion a., a,"'dlure ponion 2 is pruvided, at its end which co1u1ects with 

mouthpiece portion !, with a peripheral flange 4 within which. th~ eud of 

rnoulhpiece portion l fits clo.~e!y. Air flow rtguhuor portion 3 is provided, at it:; 

end "'bich cmmcct:I witll cl(JSUI c po_rtion ~ witb a pe1 iphcral fiange j_ within ~·l~icb 
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the end of closure portio~ a fits closely. At its end rentute from afr now regulator 

portion 1. mouthr>iece 11ortio11 1 is ta11e.-ed to funn a liustO<.-onical moqthplece §. 

Within mouthpiece port.ion l a 1lmple bcariuc 1 h supported by ct0$11 membcri ,8. 

A spindle 2 Js seated in bearing 1· Spindle- 2 ii provided· with a cup .W which Js 

~ capable. of closely reCeiving 8 perforated C9fHllle Jl M11lafnlna IUedicament 10 .,e 

inhaled. which togelhcr Curm mca115 for dispensing medicament. Splndle 2 is also 

provid«l wid1 rotor vanes .12 which cause spindle 2 to rulat~ within bciuing 1 

when air ii draw11 throuah the devk~. as during f_nha1atlo11. Closure portion z ls 
provkled, at its end remate fron1 the moulhp~e portion L with a perfor:ued Srld 

lD u. 
Air flow rcauiator portion .l't having. an air inkt aperture li _lo llrst 

patdlloo U ii provided with a second putitio1t !D on th" mouthpiece side of •he 

tint partilion !S in between whicb tWo pbrtitions Is localed a perforated 

dlaphnigm ll· Perforated din.phragrn l1 is p1uvided wltll a prolru~ion•.W on t~ · 

.U Jnle.t &idc wbi(;-b cooperates With and cloacs air inlet ape11ure ~ In first po.nil.Ion 

lS in the resting Jldsition end a protrusion 12 on the ouUe:t side which is adapted 

to cooperate with and cJo.•~ an aperture 111 in $eto1\d partition 1' in response to a 

pressure d.rop at the mouthJliec~ cau~ed by inhalation. &co11cl pactilion .lil al.4Kl 

contains further aperturt:s l.l . 

. 1Q Referring now to figure l(b), In use, wl1eu the pressure at the mmJth1,icce 

·(not shown) is reduced on inhalation, the perforated di:)phragm 11 is dislm:ic:d a11d 

prottusian 18 moves away ftcim air inlet apenure tl ht fir5t p-drtitlon il tbus 

a11nwlng the flln\· of air through tln~ pathway via ~cforations in the diaphra,im U. 

I ozzgg5g 110 
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Rcfenma now to figure l(c), when the prcss~re at tile· mouthpiec~ is 

further reduced. protrusion ..1! on the air outlet side of pcrfo1aled diapI1nLgltl 11 r. 

urae~ against aperture lQ in suond partition 1§ thus reducing the crosa-secei"nal 

·area Of the palhway and restricting die flow of air. 

~ Figure l(d) shows n fJO"lble arranacment or perforations in diapbragm 

17. 

As variants of the embodiment six.win in r11ure 1, pcrforat~d dmphrap 

ll ma)' be provide4 with any number .of protrusions JI lo its suJftlce on the air 

Inlet lide which cooperE;tte with an equal number of apertures li in first partiliOn 

.10 J1., In an alternative arrangement, ih$re may exist an eMCeS& numoor of apertures 

14 over the number of protr"sioo.' J8. F..qmdJy, perf<,rated diaphn.gm 11 rnay be. 

pruvidcd with one or muro protrusions ~"to its surfac~ on the outlet side which · 

cooperate wJth an equal number of ape1~res .20 in ceco~ partitlritt 1" or .1he 

number or apertures 2Q m partition . .1ti may exceed the nuntber or p1otrusions 12 

U on perforated diaphragm .11-

.~ 

. . 
In figurea 2 to 12 which follow, the detatfR of e<.)nstruction of portiom .l 

and. 2 of the inhalation· de'Yice are omitted but nmy readily be ascenained by 

reference .to fl,gure l(a). 

Referr·icl& now to figure 2(a) the air now regulatnr (><lnlon J of ihe 

Inhalation de"ice, comprises an air inlet Z2 end cc.1tttaill$ R binged V-shaped vane 

2Z having two portions ~ and 21 whfcb I& able lo TOtate ~bout an rods 

perpendicular to the pathway at ~ bing.e ~ (shown Jn figures ~(d) nnd 2(e)) 

This Sheet Has Been Replaced· 
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•plnst the blQ of spriCliJ ~- In the ~st.1111 position, the ctriss-sectional area of 

the pathway is 1ubslc1ntfa1ly i.ero . 

. Referdne now to fiaure 2{b), when the pressure at the rnou1hpl«.e.(not 

shown) is reduced on inhalation~ wno 21 rotates about its ufa agoiT1st_the bias of 

~ 1prloi ~ thus increasJ11s the croswectiona1 area of Ute pa&hway and tdlowJug the 

flow of air. At a polnc at which die wnc.has half rotated. the flow or air is 

maximum. 
. 

Referring now tn figure 2(e). when the pressure ut the mouthpiece i1 

~er reduced, the wne l7. further rotates •tB it is unable to mt'.tte any further 

Jg a.t which poinl lhe t1ow ttf air is atgaln minimised •. · 

The two portions' 2J. .%! or vane 21 may be gas impermeable, Jn wllJch 

ca.~ the flow of aic at rest and ac minimum pressure ai the mou1hpiec:e will be 

encireJY prevented. or either or both portions may be perfara.tC<t. in which cue 

ll'>me f1ow of 1ttr wDI he allowed whe.n the tk>w regulator pordon ;! of the 

ll inhalation d(Vice is in the first or third positions. 

Referring now to figure 3(a), air flttw regulator portion l of 1he inhalation 

device _comprises an air inlet·~ and is pruvided :Wltl• es1 annulac Oange 2§ whicl' 

retains a disc ,22 ba~ing a .central cbflnnel .l.Q. and ·an C)pter gruo..,e U in wbich the 

22 . flange. 2~ ftlll loosely. ·The gruove 11 ID disc ~ is biased agait1Al the afr m1tlet Srde 
. . 

of flange 28 by mean& Of spring J2 which is suppr .. med by a prots·w;ion 13 an 

flange 28. 

B.eferdng aow to figur~ :l(b), when the prts.oeure at the mouthpiece (not 

Miown) i~ reduced on i11halation, the dbc .22 11J{Wes. against th~ bias 0£ spring ll . 

This Sheet Has Been R 1 
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tl:ms crr..atl11g a •pace betwe..en the tla111c 28 and the ITOl"IYC ll ''" tlle dlsc 12 · 

dlroup which air may flow. 

Referring now to figure l(c), when the preL~ure at the mouthpiece ii 

further reduced, the disc .22 moves furcher against the bins of spring J2 and the. 

~ •pace formed between the flange 21! and the gi-oove 3J on the disc 22 is elONed. 

Thus the cross-.scctiornd area of the path"·ay is decreased to 111~1 value In the 

1adng pos.ition (figure 3(a)) .. 

Referring now to figure 4(n)1 air flow ~gulalnr jto1Lion J llf the inhalation 

lD device compri~•.an air inlet ~·and co11tab11 a part.ition i4. provided with a fir't 

apcrt~ ~. Aperture U is, id the resting poi;itilln, clused·by a shutter~ . . 

provided ·with a setond aperture ll, wbich abutter ii slic.lably engaged with the 

partition. Movement of the shutter 11 ill co1urollr.d by a piston J8. retained in_ 

piston ho\ISing J2 which farm& part of me housing Of Dow regulatqr portion 1 am.i 

:~ Viblch ia bi~ apinst one or znota siprln1s !Q. The pi&1<m J8 ial in gaseous 

t(lmmunication with the air outlet. at the muutltpitce (not shown) by means of a 

channel !l. connec.ting the piston housing ~ and a parr of the ~ir flow regulator 

portin1\ J on the air outl~l side of the 5huttcr ~-

RcfeJ·ring now to figure 4(b), wben the JU~imre tit ~he ~oudiplece (not 

~ shown) js rc.duced on lnhalatiuo, the piston· ~ i.~ urged &&ainsl •he bias o! 

spring{1) ~and the shul.lcr 32 moves bringing second aperture ll ~nto 

communication with fir5f. ape.rture "-· 

Refetri11g now to fig1.1re 4(c), as the IJl~l'SUTe al the ·111outh11iece _i:s further 

rcdL1~ed, tbc pisron JB. is. urged runller against the bias of sprJng(s) ~and the 
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aperture ll in shutter ~ mo,,·e. out of OODllnuniCaUon With the aperture ll in 

partition lt thus restrlctina the flow ol air . 

. The relative dimonllons of aperture$· ll and J2 aod tJ1u distance Qf ttavel 

af piston l8 may be 1ueh that the pathway f1 completely cfose<I at rt.st \Vbell a 

1 pcuurc drop is produced at the moutl1piece, or that the eross-.scctionat area ~f 

the pathway under thcic eonditions is small • 

. Referring now to fi4ure S(a), ait Dow resuiRWr portion 1 of the h;ihalaiion 

device comprises an air lnfet 22 and " prcwided with a circumferential gmove i2 

Jg whfeh ictaJna a disc ~ havh&g a central cbannel ~and a.n outer n1.1nge ~ around 

. wbieh tbe grocwe il 641 loosc!y. The fla:ngt· 4S on disc il is_bJa"d aaafnst the 

inlet side of gr()O'Ye ~ in the ho1.111ing bJ meam of spring ~which is aupponcd by 

abuse~. Base·§.1 f.ll IUc.tstmted as a grille; ltowever it may alternHti\-ely 

can1itilute ., protrusion fnto 1be pad1way trum th~ wuJI of the af r fluw resulatar 

ll portion .3. at a point on Che outlcc side of the aroovc A2. or a cros111-plecc. or it nuty 

constltute some other n1ec]lanical equivalent· which will be epparent to a pc:rson 

skilled In the an. · 

Refening. now to ftgute .S(b), w}1~.n the preHurc at thr mouthpiece (not 

. shown) is redllccd on inhalation. the disc .4.l muve.s aialnst the bia.• of spring~ 

~ thua c=reatlng a space between the flange~ on the disc il and the: uroovc i2 

through which a.ir may Dow. 

Referring· now to figure S( <=), when the presS\1re at ·the 1no.uthpieee is 

further reduce~ the disc g IU(l\•es further against the bfas or spring ~ and the 

space foruJeJ botwccn the tlan,&c il on the disc ~ arid the groove ~ .is clos~J. 
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Thus the cross-scc::tional area of 1~ pathway Is decrease.cl •o thot value in the 

res.ting position (fisurc 5(a)). 

In figures 3 and S, ~-e prefer that tbe air flow regulator portion J. aiid di:;c: 

~ 22 or !1 ure of circular section. However. C'1e)' may aim be of an<Jther shaped 

section, for mmp1e, o( tectar•gular ot square Sl".ct.lon. 

Furthermore, it wm be appirent tu tl1c sknled pc:uun that disc ~ or ~ 

·may have any numhc:r ofchu.nnels which may.be armngcd as desired. 

AJternadveJyt aJthousJl this fs not preferred. they mny be entirely l'olid In which 

Jn cue the minimum now rate wm be zero. 

• 
Refetring now to figure 6{b), air now regulator portion) of 1hc 

inhe1atfon device, b~vina an air inlet aperture li in first purUtio11 U Is provided 

with a seco1tJ perfonsted panJtlon J.§ toward5 the ·outlet, in between which is 

.U · located a shutter ~ which u urged apius& air inki apenure 1§ by the hlas or 

spring ~ and a curved resilient flap ~ made of elastomeric mater.fol which rc•ls 
. ' . 

against s~oond partitiou A§ 011 the air ltllet side of ~econd partition .1!! and in 
. . 

wllich the: curvatur~ tlf the fl.hp SD is directed towtt~ds the eir inlet. 

R.efcrri11g now lO figtuc 6(b). in use. when rhe prcs$utc at tl1c mou1h1,iece· 

. 2:0. (not ahown) is reduced on inhalation, tbc •huller ~ moves away from C1te air inlet 

apart11re li. in first partition ll aguinst tbe bias of s~ !2. tlJus allowb~ air lo :he 

drawn through the device. 

Refeni11g now to figure 6(c), wben tile pre~~urP- at the mmnbpie'iC is 

further re(.luced. the flap~ ia urged again.~t partitinTI J§ \¥Jtl1 lesseuing uf il.11 
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cuivature thert=by reducing the aCJSS..sectioi~al area of the pa_thway and_ restricting 

the flow of air. Should the sucllon applied_ at tile mourlt11iece _he reduced,, U"' 

-.,uf\111turc uf the Rap la reslQrcd and the cross sectiunol arM t"hrough which tlae air 

may pa1& Is increased. In this -way the now of al!' throt11Jh the device is rcgu1ated. 

R"rerring now to fisureJ 7(a) and 7(b), air 00\\· regqlfftor portion a, of the 

illlmlatbn devk~ havtna an air inlet ~ 11 p.rovlded 'Njth n grfl&e or perforated 

partition ~ on the air Inlet side of which resli a_ curved _res;Dlcnt &it .10 made of 

~ elastomerlc material, the- cunature or wh~cb 01tp i! directed toward1 the air Inlet • 

. The opcu~lion or the device in resP.1nsc to a varying sh·ength suction appJi.W at 

the mouthpiece iii esstndaiJy a,, deSt.Tffled above for f11,JUres 6(b) and 6(c). 
. . -

In figure &, the curved re!iille~t tlup XI ':Jf figure 7 Is rc:placc:d by a 

1$. rotatable ri&ld Rap ll which is hinlled ar 1bc wicD of the hou.-ilng of the air flow 

tcgulatur portion J. such that •he a"ls of relation is perpendicular to the direction 

of uir tlow. At ri:-.&t. the rigid flap~ is biassed towards the air lllle1 by spring lZ 

l«ated at th~ "lrl:nge. As the presstu·e at the mou~.J1piece (not 1hown) is r~duc.e-d. 

rlgfJ flap l! ls urged against pe1 rou1ted parlition ~ tben~by reducing Ute a-oSlf-
. 

.20 acclional area of the air pathway and n:slricllug the flow of air. 

.,.,n l'Rt 

lo figure 9(a), the bouRiDg of tbe air now regu11tll)t porliun J Of the 

inhalaciun devk~, which we P'efe.T to be af 1l4uarc ~(jflTl. and wh~ch is provided 
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with .8rl air inlet .22, COlltaios twO cooperating flaps D., 54 Of resilient eJastomcdc 

mat..,rial whitb arc dellected towards tbe air inlet. 

Referrin.s to fil'lre 9(b). when the pressure at the m<>uthpieu (not 

_ •howo) Is reduced on JnbalatiQn, the flow or air tlarough the patl1wa1 causes flaps 

~ »and li to be urgee,I together, thus causing a re\luccion in the cross-U'.Clinual 

.area of the pathway. 'rJie fJow or air through th~ outlet is thus regulated .in a 

linii!Ht 1nanner to the ~.mbodiments shown in figures 7 and 8. 

Furthermore, a device ,;.,...11ar to the embodiment shown in figure 9 may 

be imagined Jn Which flaps ll, 8 are replBeed by a larger number of 0Rp.S in a 

1!l flustn-cunlcal arru.ugement in which ClUiC ihe cross-scctio11 Of the atr Row regu.IA h:ir 

portion 3. .is de1Jrably circulnr. 

Referring now to figure 10(a), air flow rcg1J1etot purlion 1 of tbe 

inJ1111atlon devic~ consists of two pactions ~ und .s6. the former or which js 

.U. provided with a constricted aJr inlet ,li, tho two portim1s uf the housing ht'.'Jng 

connected by an annular $egment of membnme nu\de o~ Lhio ehtstomt~rle: mareri~l 

ll held rigid by the pr\!sence of two or mnre. solid supports.a. 

Referring now to figure 10(b). as Ute pre1ii;urc at Cite mouthJliccc (not 

shOwn) i."t reducell on iii_11alation. a pres.sure di1Tcrcnce (tunplifi"ed by the 

2a constticlion at air inlet li) is created aerosfl the:: membt ane ~ t:eusing it to stretch 

against its bias into •he ai1 pathway. The air pathway is ob~truclt.d and its crass-

.ectionul area is in thPI way rf"..duccd. As the· pres..~ure drop at the mnuthpic:cc ls 

reduced, 1h~ mc:-mbrnnc SI relaxes towards its rest position end lhe cmss-sectional 

area of \be pathway through which tlte air may pa9s 18 increased t<Jwards ils 

l0229969110 
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mul1rtum wrue. · The stretching and relaxl.na of tl1e mc::mbrane .l1. 1s senRltfve to 

tbc auction ·ap11tled a• the mouthpiece, and dm5 rht~ flow of air thrnush Ole device 

it regulated. 

As a variant of the embudiment •hown in Rgurr. 10 we cnvisaae a funl1cr 

~ cmbodimt=nt in which. the elastomeric mernbtane It present nat a• an annuta1· 

scrmcnt. but. as two part se111l-annuJm- segmen~ J°"-ated diametdcally opposite 

. eacb other kml in which the supJ>Ufts 58 arc formed as an lntcsral part of the 

housing t11be. · 11ti11 variant on ll1e tentlt emboditnent can be CJClleded to opemte 

HI the &amt! manner as the tenth embodiment, altho11gh it may t1ave furtl1cr . 

JO ad\'Qntagc1 fnr exam.fJle In ea~ of lhanutaeture. 

Referring now to fig11re l1 (a), air flow rc.gul!ltot portion .3. of the 

Jnha1ation ~ce is or circular section 'md consists of twO portions ~ and $~ the 

fnm1er of which is pro.,ided with a con1'trfcttd nir inlet J.! me two portions of 1he 

. lS ~ousing being conn('cted by an ~nmilat segment of menlhrane mtl(ie o! ine.tastjc 

material n held rigid and eiden<led by the pres~nce or sprin& ·S2. 

Referring now to figure I l(h), ai the f"e"ure at f"he mouthpiece (not 

shown) is reduced on inl1~JatitJ11t a piessure diffe::i~nce h; crealed tt<:ross the 

membrane~ causinJJ it to crumple into the pathway. A"ii tile memhrane' Il is 

. 2Q indastic~ lhc two pt.'TtiODS Of tllC hou.~ing are drawn 101Jdhtr aga•nst the bias O[ 

sp-ing 59. The pathway is ot>&tructcd und jls croo-seciionttl nree is in this w.-y 

tedticed. As the prei;sure drop at the outlet ii; reduced, tile spring~ relaxes and 

the membrane fil. retu1 fl& towt\lds its l'e"!t posl1i1ln. Th" r.mss·M'ctiona1 Rrr:R of the 

patflwa)' through which air may pass .is tltus incrcas(!d towa1ds il!I maximum vulue. 
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In this way, and Jn a shnilar manner to the tenth embodiment. the no~ of ps 

Chrough the outlel i1 resulatcd. 

At a variant of the embodiment shown in r11ure 11, we envisage a furt'her 

embcldiment in which the two portions of the air Ouw regulator PQrtion J have 

~ · squtlre section eeparated by a .epeat of membrane made or tnela~tk muterial 

· wherein thl• seament wotah11 creases -~ that it is capable of mmpresslq 

concertina fashion with 'lmultaneous reduction Jn its cros8-sectloual area i11 tht: 

manner <>f an okl.fuhianed camera bellnws. 

10 Referring now to n,ure 12{a)t air flow regulator rnrtlnn J of the 

tnhalatioet dc1.ice,, ha'Vfng constricted air Inlet li concain.~ aladg Its tengdl two 

partitions Ml retained in .pockets §1 ia Ole housing uf the air tlow regmstar portion 

~with which they fortn. an alrtieht seal. Partition& Ware edapte~ to slide along 

an a;D& perpendieu1tt.T lo tho k111gitudinal mcls of the devlce,. and are in aa~eous 

.U · ~mmunica~ion wJth the outside of the housina throv1h airho1e5 §2. Springs !il 

bias ~rtitions ~ into their restin1 position within pockets fil, 

Referrina ttow to figure 12(b), u the p1e511ure at lhe mnutbpiece (not 

1hnwn) is re:.duced on tnhalatfon, a pressure ~ifference is creat~d betwttn the 

inside and uutsidc faces uf the pr•rtitions 40 causing them tCJ sHde In a direction 

20 perpendicular to the longitudinal axil of the device against the bias of 1pri11gs ©. 

The patbWuy h obstructed a.tul Its cross-sectional area i11 r~duccd. As·the 

prenure reduction at the outlet is 1·educ.-edt the springs .Q relax 1H1d tbe ·partitions 

60 return to their re.Ill [IOSillOttS Within pockef.S fil. The CfOSS•Secdonal area Of the 

lOZZSS6S l lO 
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pathway tlttoup which·'"~ Mir may pas!I Is tltU& lncreased towards its maximum 

value. tn thl5 way~ the now· 9f air through the dmcc •. rqulated. 

Altbou.ch it ii not preferredp it can be sun ·tbat a "'lrlant on the twelth 

embodimel:"t m~y be provlded wllich comprl$Ct only a sina:Je partition .§0, but 

~ whkh Will nevertheless ope1ste in a siwilar mt.1nner. 

It may be envisaged fn ll1c embodiments showt1 in figures l, S, 6, 7 arid 8 

In ordet to·tmprove compacmess of lhti device th~t perforated srld .!;! may·bc; 

omitted from the construction. rarticularly if tht: closure p<lnion 2 ond thn air fJnw 

.m rcau1atur porlit>n l arc moulded as one piece rather than two. 

Smbodiments. wcte tested e.11.perfmentall.J to investigate 1.he;r air flow 

characlcristicsa.s follows: 

~!tn.enlaJ.'[eat .1 

.U An inhalation device according fo the- i~·eution wos constructed. wbich 

comprised a conventional SPINHALBR (Regi,tercd Trademark) and an air flow 

regulatnr portion a,; iUuslmted in figure 6 io which the size of a11c1·ture 14 wa. .. 6.l 

mm. the inside diameter of tbe hou~ing or the oir flow regulator portiuo was 20.7 

111m, the e1a"lomeric flap SJ wai; drcu1ar 11nd mnnufec-tured of vuJcenl!led rubber 

m and the spring 42 consisted of a single &um ot fine steel wire. 

n·u~ device was tested ush11 a vacutun Fne.rator to sbnulate pa1ient 

inhalation. A maximum flow-rate was obtCJfned at 41 Vn1in, wlllch nuw rate U; 

known to b~ in the desirable llUllJC for effident btbfttatlon .of dry·powdercd 

.tnedicamerit. 

l0ZZ9969l l0 
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An air flow ic:sulator portion !or an illWcJation device according to the 

invendon waic constructed as illustrated in fiaure 1 fn which the insid~ diameter of 

the ait flow regulating ponlon 3,"WU 50 mm, the diameter of the apertur(S .li wat 

~ S mm, diaphragm J1 was cumtnN.'ted of sllicoJle rubber of tbicku~1 0.9S mm and 

protrusions B and 12 were manu.f'actuttd of a rip plast~ material (aceta1). 

Protnmians J.B. and J! \\'etc affixed to the diaphragm by means of a screw fixture 

on prouu.siOn D which passed through the diaphragm 17 Into a threaded tOCkel 

within protrU&ion J2. An alrtlJht cooperation betWCCB protrusion a and 
. . 

m aperture u in the resting poaitJon was ensufed by the provision of. a 3 mm thick 

foam rubber ~unound to aperture li· Diaphragm .12 contained a singl~ citcu1Hr 

perforation or diametel' S mm. 
• 

T.hree te.'ltit were performed with o1ber dimen.~Jon' as foHowa: . . 

~ Dia.meter of the aperture 2Q : 6 mm; 

Protru!ion 18 con~tcd of a cone of beigbt 10 mm and conkal angle- 40 ° sitting 

on _cylindcical ba~e of height 3 nun; 

Protrusion 12 oorurlsted of a cone of height 4 mm and conicul angle 4.S 0 titting on 

a eyllodticat base of beJsht 3 mm; 

ZQ OjsUlnce between partJtion _ .U and diapluagm 11· : 3 rr.m; 

Distance between partition IO and d::ip'hrag.m 11_ : 13 mm .. 

Oirn~nsions as with Test 2(.a) except for the following: 

Dii.oumce betw~en partitfo~ .U and diaphragm 1.7 : 1 nm~· 
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DistHnce between partition 16 and diaphrap.ll: 11 mm. 

PartJUon ~ was provided with a second aperture of diameter 5 mm. 

Tf§t 2(£)· 

Dimensions as with Test 2(b) except for the following: 

i Dfstnnce between part.Jtlon U and dlapbrasm 11 : 3 rnm; 

Dlstuce between partition li and di11phlagru l1: 13 mm. 

The cflaracterilltics of the •ir flow regulator portion of the device 'were 

.tested. by appUcaUon of a vacuum. A prome ~f floW rate delfvered aaamst 

lQ prcssutc drop across the: portion is.shown~ figure 13. 

The S-tbaped profiles of teats 2{a), 2(b) and 2(c) illuatJ'bte minimum and 

maximui11 flow. control characteristics or the device according to the inventitm.. 

Ii la to be expected that a penOn skilled in the art could wlth routine 

ll experimentadon optimise the parameter~ aho-.ie ta ob•aln flows In response to a 

pressure drop within a dt!sfred range. 
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1. A device for the administration ot an inbal.atlnn medicament. including 11 : 

body definlng a rbrou~-going air pathway haviae a lonaitudinal axis. an air inlet. 
. . 

an air outlet forming a mouthpiece, means for dfspenr.ina medfo.ament in10 the 

2. pathway and air flow r~sutadng 111ean1, characterised in that the air fknv 

regulating means includes a mov~ble obstructing me~ms adapted to reduce the 

cross. sccrlonal are.ii of "the paihway at a ~lion between the. air fnl~t" and the 

m~m fur w:cpen.1iri,i medicament, .and bio..C11Cf11J means, whereby the nhstr11ctin1 

means is biasstd into a flrst resting position in which c'M cross.sectional area of 

. .IQ the pathway is maximum and iJ adapted to move asainst 1he bias of the blassjn, 

mean1 to a second pusition f11 which the g-oss-~ctionaJ area ot the fl''thway is le.is 

tban rruucimum In response to a pressure faH bt the mouthpie_ce C31JS(.'d by 

tnhal11don. 

2. A device according to claiin 1 wherein the emu-sectional area of the ah" 

~ inlet is le-.ss than the maximum ~osi&-scctlonal a1-ea of the pathway. 

3. A device according to claI1.11 l or claim 2 wherein the obstructing means 

comprises one or m'ire partitions· l\dapted to slide across the pathway ~long an 

axis perpend.icu!ar to the lcngitudtnal axis of the pathW2y thereby obstructing the 

pathway, 

.20 4. A de\J'ice a\-:tOtding to claim 1 or claim 2 in which the obstructing means 

comprises an annular s~gment or membrane whic.~h connec~ two portions of the 

body. 

5. A devi<;e accOl'ding to claim 4 in which rhe .memhra.ne is made uf 

~!astomeric ma1crial1 aml th~ biassing means com{'lri~s the resistrtnce of fhc 
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clastomerlc tnateriaJ to stretching in a directicn pc1pwdicular to th" longitudjntd 

a.xis of the pathway. 

6. A devfce accarcUng to claim 4 m whkb the; 01»1ructing meant <:00rprises 

· an annular segment of membrane mado of inelastic material and the bia.4.~i"g 
. . 

. 2 means provides a bias against movement or the two portions of the body towards 

each other atoIJg the Jnngitudinal His of the pathway. 

7. A dcvic£; according to claim 1 O( claim 2 In whfoh the obstn1cting mean1 

comp~.l&cs a rigid grille or perforated sheet formed in a plane petpel\dieular to the 

longitudinal axJs of the path~uy on the air mlet side of' which re1ts • flap which in 

J.2 Its rc'Uns position is deflected towards the air inlet and in its second posfiion Is 

ursm &gaif!St the FiHO or perforaterJ she.et. 

8. A deYi~ aecording to claim 7 in· which the· flap Is rigid and is hinged 

about an axis. perpendicular to the lonJjtudirial axis of _the pathway and the 

blassfns mea.ns comprises a sprtna at the binge of the flap. 

u '9. A d~ .actOrding to ~laim 7 in which the nup Is made· of a rcsntcnt 

elastomeric material and- the biassfng means consists of curvatuce lntrod11ced inta . . 
the flap said curvature being directed to.wards the air inlet. 

10. A u"vi~ according to claim 1 Of claim 2 in which the obs.tt1JCtiog and 

biast:ing means tagether comprl.qa two or more collperattng naps ~f resilient 

2Q .,1astontcric material which ;n. the first positiCJn are dcOccted towards the air Inlet 
. . . 

and which in tbe second positlon are urged together thus reducing the cross-
. ' . 

seetiohal area of the pathway. 

11. A device for the administration of an inhalation medicantt:ntJ including u 

body defining a tbrougb-going air pathway havhlg a_ lo11gitudinel axis, an air inlet, 

. \OZZ9%9 l l0 
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an air outlet forming a mouthpiece, meani for dispel'.'sing .rnedic&ment into the 

. pathway and air flow regulating means, c11aracterlsed in. abat the air Duw 

regulating mean& includes a mn.,iahle ohstructins mean• adapted to reduce the 

cross· sectional area of the pathwtty ai a location between the aii' inlet and the 

~ means for dispen&tng medicament, and biasdns means, whereby the obstructing 

means is biassed into a Snt resting position in which the cross-sectional area af 

. the pathway is minimum artd ii adapted to move apinst the bias of the biaalng 

means to a second po11ition in which the ~-sectlc.1nal area of the pathway ia 

maximmn In. response to a pressure fall at the mouthpiece caused by inhalation 

-Jg and is adapted to move further to a third position in wbich the cross-sectional 

~reA ot the parhwa1 hi less than maximum in reaponse to a greater pressure fall at 

. the mouthpiece ca~ by inhalation. 

12. A device according to claim 11 in whi~h the obsn'Ucdttg means Is provided 
- . 

with an outer gr("K'WC and whicft .Is retained In the housing by mea115of11 flange 

.U. within ·the housing around which it fits loo.~ly. 

13. A d(Yice according to claim U In which the obstructing metlll~ is provided 

with an outer flange and which is 1etainei:I in the housing by rneans of a sroove 

within the housir.g within which it fits loosely. 

14. A device ac<:ordhlg to ~im 11 in.which tbe bias~lng means and 

,2n obstruiotin~ means togethcI oomprisc a _perforated Jiaphrasm made of resilient 

cJastnmeric ma1erial formed Jn a plane perpendicular to the lonsitudinAl a:ds of 

tl1e pathway. 

1S. A device according to claim 14 in wbich the diaphragffi is provided with 

one or more pmtrusior1s on its upper and lOWt-r surfacts and is iocated between 
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two pai·~ formed in a plane pc:rpendtcular to th6 langftudinal 8Jds of the 
. . 

pathway, the partidons beins provided with apertures wlfh whtch some or all of 

the protrustons cooperate to restrict Ot prewnt the pas.~ge of arr thmugh (he 

apertures. 

~ 16. A device accordin.g to any one nr claim~ 11 to lS in which the obstrncti01 

means IA or subStantia.lly dreulat section along an ads perpendicular to the 

Jongitudfna.1 axfs ot' the patllway. 
. . 

17. . A device accurdiug to claim 11 in whlch the obstructing means compri-es 

a V-thaped vane, biassed at a binge fnnned at the apex of the V, w:r-lc'h rotates 

.lQ · ~bout an axfs perpendicular to 1hat or the pethvray. 

18. A device according to claim 11 in which the pathway b divided by a 

parti&lon provided with first aperture 3nd the obstructing mea~s compri..ses a 

abutter pmvfded witl1 a Se.cond aperture slidubly engagetl with tlae partitJon, which 

shu~r u made to slide against the partioon as~inst the bias of tlie biassing n1cnn8 

ll by 1l piston in gaseous conununlcatiort with the mouthpiece. 

19. A devic.e accordm$ to any one of claimH t, 2, 3, 6, 11, 1Z 1.3i 17 and 18 in 

which the bias1iing·means comprise!: a spring. 

20. ~ A device according to any one of clajrJ'H• 11 to 19 in which the cross-

&ectional area of the pathway When the Ob$tructing means ·is. in the first poSitiOt1, is 

2.Q . s·ubstantia11y ze~o. 

21. A device accordlng to any one of claims t to 10 wherein t'he air flow 

regulating means further includei. Sl!cond movable ubstrncring me.an~ adapted tn 

red1.1ce tlie c.ro:;:s-section<li area of the p~thway a~ u loc~tk,11 bt:rv.ier.:r1 th<: air inlet 

and the rncnn~ foi dhpcns:ng mel!kamenr, and second birissing 
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means, whereby the second obstructing means iJ biass~d into a first resting 

posftiou Jn wliich the crou-1ectional area of the pathway ii minimum and is 

adapted to mnve against the bius of .the biassing meana to a second posltfon In 

which the cro&s-cectionaJ area of the pathway a more tbar1 minimum m .re1ponse 

~ to a pressure fall at the inouehpiece caased by inhalation. 

22 A device a.coordlng to olaim 21 wherein the tecol\d bia&&ing means 

compriaes a spriDg bmssed along tJie loogitu<tina1 axit _of the dcviee a11d wlterela 

the second obstructing meat11 comprises a abutter mounted on the spring.. 

23. A device acc.ording to claJm 21 or 22 in which the c.ro•smfanat. area of 

MA · the pathway when the scwnd obstructing means ia in the first position, i& 

gubstantially zero. 

24. A device accordlna to any one of ciatms l to 2..1 in ·whfch the air flow 

regulating means is adapted to be rC"lersibly attached to and detached from the 

remnlndet or the ~vice. 

~ 25. An ai~ Oow regulating mearnt as def!ued in claim t, 11 ur 21, adapted for 

use In conjunction with a device for the administration of an lnhahttion 

medicament. 

. . 
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