VALVE FOR AERCSOL CONTAI NER This invention relates to a val ve
for an awopasmbiigontainer with the aid of which a RLIERPISOB8T2 t he
contents thereof can be dispensed. The invention has particul ar 5
application to the dispensing of netered doses of nedi canents, though it is
applicable to the di spensing of aerosols generally. The
continui ng use of aerosol fornulationssconprising conventi onal

chl orof | uorocarbon propellants is being debated due to the suspected role

of 10 such propellants in atnospheric depletion of ozone. Accordingly,
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fromthe container. It has been found that sone conventi onal
devi ces ﬂlﬂi A3 I&tions com nsld@@éﬁxﬁ%ﬁht%"aﬁor”ﬁnce when
used in i@%ﬁgﬁ'hl\ﬁ% éf_é 1555?%“ 0A 22 P ti,on, of _suitable
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not chi n temi1s presse eased This may be
partly cdeplediopy the drug to be dispensed fromthe cont ai ner
sedi menting or precipitating out of the drug-propellant suspension or

o1 esenceCoRaIne oA AEFRSTPANHGUPRE PNl SnPHee ArarLSeEREpAPER G
during valve. THP¢aRkicompdses a valve stem through which the formulations is
dispensed. Generally the valve includes a rubber valve seal intended to allow
reciprocal movement of the valve stem while preventing leakage of propellant
from the container.

It has been found that some conventional devices for delivering aerosols suffer
impaired performance when used in connection with HFA-134a or HFA-227.
Selection of suitable materials for use in valves to contain aerosol formulations
based on these alternative propellants is complicated by interactions between
the valve component materials and the formulation components, including the
propellant. In conventional devices, particularly with some drug formulations the
valve stem tends to stick, pause, or drag during the actuation cycle with the
result that the user perceives a 'notchiness' as the valve stem is depressed and
released. This may be partly caused by the drug to be dispensed from the
container sedimenting or precipitating out of the drug-propellant suspension or
solution formulation and depositing on the internal valve components, the
presence of drug on the sliding interface creating increased friction during

operation.
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REPLACEMENT SHEET 2
"I nt er nat WOreelooRst ent  Appl i cation No. PCT/ US94/ 06900 descr i bes/ERgS/@337DS Ol
-val ve wherein the rubber valve seal is made of a conposition specially

sel ected to mnimse | eakage of the propellant through the
I nterface between the val ve seal and val ve stem upon firing.
Snoot hness of operation is also inproved with 5 sone fornul ati ons

conpared to devices involving conventional thernoset rubber
seal s. However, although such seal conpositions may inprove val ve

per f or mansterndtiorial Patamtt ApsiREEBh Nl POTIPS94/0868p0ddschibeshth Hatosdi
conponen robl.em of not chi ness.ma
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w00/ 16388eeberainthe rBliera b bRg! § Tdds BF amconition SPRGAY Selactedsi n,
PTFE ang ts minimnise leakage of the propeliast throwdh the interfacebetiveen tad valve t Ih f
. v em o
vaive st SR %g“sﬁ’%s%"?%ﬁ il SpGBttness of operafl B'aRbTher el
i nvent i osoMmefasmulatins,ceragaeed gl devices inwelving conventienaldbermoset ai ner for
di spensi pgblseSEEs NbRBVEF, ARhdUBAsReRCsddl c@ﬂﬂ&%@ds mggfitlnﬁrov@‘bﬁ%' I ant

contai ned therein, the yalve cofmprising a valve, ng an
aper t ur e PEHOEBANCRY et pisvenp HH@%@,OféfﬁP%'t\iH] %;'@ valueopmponRens,

di spensi agd thé(roblepa ot Abtchiidis ivaly\ersisem bei ng sl i deably noveabl e through
the seal such that in a first position the valve is closed to

prevent the substance to be di spensed from entering the
di spensi lids pasekiget togpradvide a valveowith fropraviednsibethraseefiaparation whieth | ow t he

subst anc ' h ke di spensi ng passage. 25 The val ve
Bubahes Hahithi of Vaettis

stem conpris g':] ol ymer and is free from any
silicone material. The fluorine-containing polymer is conprised within the

maxi mum Aceardihg t&onéiiPeteaf tHeopiereht Aveh@ieh there is pr,ovidgdA@ 99[\/@ foo ggno

a1 om md ST SRR THAINE o IRRRANIG A RSPEBFICELNA SWBE@PEP (1 A UAUEH r t her

aspect  propellant abntdireqd tieerein, thawalhvie complising a salvedodiedefiringainosol

cont ai neGeIPL £ 588 Rounted at the dPerfurdS af§ 2004108 Ldl Hiving a distensing
passage, the valve stem being slideably moveable through the seal such that in
a first position the valve is closed to prevent the substance to be dispensed from
entering the dispensing passage, and in a second position the valve is open to
allow the substance to be dispensed through the dispensing passage,
characterised in that the valve stem is made from a material comprising
lubricant. '

According to another aspect of the present invention there is provided a vaive
stem made from a material comprising lubricant. According to a further aspect
of the present invention there is provided an aerosol container comprising a
valve as described herein.

Incorporating lubricant into the material of the valve stem ensures that the
lubricant is comprised within the maximum area of the stem/seal contact
surface, so providing improved lubrication and smoothness of operation for the
life of the valve. The term 'lubricant' means any material which reduces friction
between the valve stem and seal.
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Incorporating lubricant into the material of the valve stem ensures that

t he WO 99M9Biscant is conprised within the nmaxi num area BET{EF8/838321 seal
-cont act - surface, so providing inproved |ubrication and snoot hness of
operation for the life of the valve. The term 'l ubricant nmeans any

mat eri al which reduces friction 5 bet ween the val ve stem and seal.

REPLACEMVENT SHEET 3 3
Sui tably, the lubricant conprises a fluorine-containing polyner such as
pol yt etraf | uor oet hane (PTFE), ethyl enetetrafl uoroethyl ene (ETFE),

Bl yvi ny L B TS A g T or cachias?).
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coef fi ci Gneferabliythe tubnicartcompnises polytetrflucroethane(RTRE). cdMotes t he

bl f : | L ds [ f th
or DL e pileraniflnd HEESRABIAAR APARAALUBARAR (PIFRIIDVI ng one of the
conprises up to 10% PTFE. Preferably, the valve stem conprises 5

t]?f 10;%? Pﬁ:??-x-:_ héébeleln foundttd_?tBEEp_ @lﬁﬂuh?lyliédifatﬂ'té?m t_dgcé I@fnﬁfﬁnwbe tuﬂs? S0 b
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wei ght of°\%’/ﬁ83ﬁ%i%}ti°ﬁ" OQ-rFéJ%%OFEt g%%?‘ﬁﬁ' |canily(%e8u§;§s ﬁf%eﬂﬁaﬁm oxi ¢,
an i npor ofidtug depoésitiontorothef valvaaterapso demiovirg bne afitispeasisag of valve
medi cameghglpgéo In one aspect, the valve stemis free from any

fal,

silicone such as silcone oil, either as a conponent
t hereof or coating thereon. Suitably, the valve is a netering

val ve Cp@mt'h?iy?gbé‘vﬁﬁbeétéﬁg%@gﬁgéé Hggtngo% by WaltHt ¥F FOPFS apReferdBygh whi ch

e he e e e BoBI SR oIV B WRBRS( AT Rsi ran | tn ©
di spensing passage is isolated fromthe netering chamber and the netering
Champer PTFE'cSR BE PlaShE niSlidld BntiRa§ BY BEFErréLavd Tn ARG FndiRY® 29
constituting of the order of 5% by weight of the material of the valve stem. PTFE
is also non-toxic, an important consideration for aerosol devices for dispensing

medicaments.

In one aspect, the valve stem is free from any silicone material, such as silcone
oil, either as a component thereof or coating thereon.

Suitably, the valve is a metering valve comprising a metering chamber, a
transfer passage through which a quantity of substance to be dispensed can
pass from the container into the metering chamber, wherein in the first position
the dispensing passage is isolated from the metering chamber and the metering
chamber is in communication with the container via the transfer passage, and in
the second position the dispensing passage is in communication with the
metering chamber and the transfer passage is isolated from the metering
chamber.

Suitably the substance to be dispensed is a medicament suspended in liquefied
HFA-134a or HFA-227.
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the second position the dispensing passage is in communication with the 30
met er i ngWneaimars and the transfer passage is isolated frompciErebss7zng
-chanber . Sui tably the substance to be dispensed is a nedi canent
suspended in |iquefied HFA- 134a or HFA-227. 35

4 Medi caments suitable for this purpose are, for exanple for the
treat nent of respiratory disor%ers such as asthma, bronchitis,
chroni c obstructive pul nonary | seases and chest infections.
Addi ti onal nedi canents nmay be selected from any other suitable

drug usefméd.bamém@ha&a% fbhﬁilﬁ\@iﬁrﬁ&% % CfBr Egﬂmgfq Hr‘?ﬁg rflte%‘i'men? of 352

suspensmn eé) oprlate nedi ca fro

exanpl e, &S84 disorders suchyas asthrgan Wﬁﬂﬁpﬁhf@‘c @bgUHQHY%BU'm@mﬁHnyI or
mor phi ne;diseasemand chpst mféstivhs. Additichd! Métﬁ@éﬁweﬁf@l l9é dblettefrim

cephal os i stber suitable difigdbeertilin hnalR85R heny.arid Wil Ripb% Rissetited
t et r acycldsnasuspengiont aAsppropaateamedmahelﬁsnaay thﬂé)be selected frathhiapyri | ene

ti-infl f th
bt o o O s o AR GRS, saptamine, RAGARG! 011
ant i t ussifo@phire; ganmagb@rﬁméathns;modiltlaaem sintiallgrgics legt erosnoglycate,
sal but a”ﬂdetotﬁéh%rdé&oc‘i‘&rrﬁnéhtuﬂ ct Eoé‘g;‘&%PQ%ﬁ%gBhﬁéozgenxbﬁl cenal i ne,

met apr ot er’[ee%? 8 mae% ri ne n . reproterol,
15 ri SUERiInYCine nanai esst?émphmﬁs ang peptaraidine;antinistaminese,
or ( -) 4- are.gometisapyrilene anti-inflammatories, e. ﬁbﬂutxcasone propconate

DerenendBrEETkEons dtkrbile fLBRSYkS, SRR FRtbhe.er gi s e. o

i prat roplmtomdebpnmseweexeg oyiscapine; bronchodﬂatcmne,g salrgetetol; t i sone,
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t her apeutM@ %W%ﬁeéﬁ?m@ ahanwgphrla@sph@mdprqmamum pg’gub%rgbrreprqtemll | be

cl ear to rimiterol, terbuR8lise)s6&thiakifd, tulobitraldrei P@ﬁalnd@‘@r@)—ﬁ%mﬁ i the
al i

medi canme

or am ne%@?'%‘:}/gr leﬁaél @yrggaylggtbﬁxgﬂh%ﬁfamm ]m&Wﬁ %’z&‘@ ﬁ?@ . Ing;[/\glr

al Fyl testctuum)lcs,re as asmlomibean(leh@mé”rgd:séé @ Siprateopinin, rﬂtﬁfpme or ox1t|;dd Nem; -

n r
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nmedi canment | st ur el ents.
30 PM%?%E@ aﬁctaﬁbﬁﬂhﬁ’f@ wl’ﬁ'@ﬂéﬁa the mﬁﬁt@@mnts may e usem

i nvent i ofin thé fornpef b@ltsiw 8! adetkdliunkh lorWniiRe salts'?ieadid dditiGiv samganyi ng
or as esters (e.g. lower alkyl esters) or as solvates (e.g. hydrates) to optimise
the activity and/or stability of the medicament. Preferred medicaments are
salbutamol, salbutamol sulphate, salmeterol, saimeterol xinafoate, fluticasone
propionate, beclomethasone dipropionate and terbutaline sulphate. Itis to be
understood that the suspension or solution of medicament may consist purely of
one or more active ingredients.

Preferably the medicament is salmeterol xinafoate, fluticasone propionate or a
combination thereof .

The invention will now be described further with reference to the accompanying
drawing in which Figure 1 is a section through a metering valve according to the
invention.
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drawing in which Figure 1 is a section through a nmetering val ve according

to the _WO9/0031pyvention. 35 PCT/EP98/03872

5 - A val ve according to the invention is shown in Figure 1 and
conprises a val ve body 1 sealed in a ferrule 2 by neans of
crinping, the ferrule itself being set on t he neck of a contai ner
(not shown) with interposition of a gasket 3 in a well- known
manner. The container is filled with a suspension of sal meterol xinafoate
5 ain liquid propellant HFAl134a. The val ve body 1 is fornmed
at its lower part with a netering chanber 4, and its upper part

i th h I h f
Soring 6 A YalySkeraRG o thd yehtBn3g shoWh BT QuEE HoAM ronkes belenen ¢
is in 1(ody hsealedanizfermtlé @byimdanshef crimping, thél&mmatltselbbemgc‘setaime at

the | owery, ngcﬂf%té‘éorftamer éno%Qt%Wﬁ‘jr]ﬂ@H lmr{ianﬁBﬁ ro‘?%"&&@lf%tsf QS‘{%’ val ve

orlentatlon
body 1 i &ngwypmasanes The eentainen is fi Iladpfat?fn agsuspensiahoksalsreterol xinafoate

out si de t,ﬁqquﬂ y,%pbhéﬁyghphg%r stemseal 9 and ferrule 2. The stempart 8
S formed with an inner axial or Iongitudinal canal 10 opening at

the outer end of 15 the stemand in communication with a radi al passage
11. The valbe bogper xspformedratot& lemrrpérm&h@ mleeémigabhamrmaind 'ts can

pacs e+ Bl papyity = PN R RRF S B0 ALBPSE b elRing T 7R "

seal . Thepsngf. |'§herth'dSr"uppeﬂ and HﬁBémm\msédzﬁ)r[tberqOm&inecmm itwinch is
| ded t

Compr 1 sed 1% RARMSRORAAR HERBEK of the containdritid LSR8 dethe IEREFERTNrthe

bet ween CRBtA/ACKWhishcaTERRPOndsHtodhaIoriantation szﬂu‘uvalr«rg as shown iadiga o as

expl ai ned. bipkpie thBREﬁ/@baa haig dﬁq@oﬁd‘ ﬁ%l\iéf stre%lv%%reeyomrﬂcﬁ éilends

o 19, RISE R thmg%[oﬁ%%tmﬁ%gvé‘?wu&m EAHI T
ot her wi séommaed with an inner iaxtal @xdenbifudisal camal U0 opering Witthe dutdlpeed oft em
seal 12 kﬁe g?é"qtén%'R%S"'"r"lngmbca@hﬁﬁmse?dbﬂﬂa%sﬁégp'113 formed in the val ve

body 1 between e said a sleeve 14 which
deflnes the netering chanber 4 between |lower stemseal 9 and upper

st em sealThblpddigoribM of %ié?ﬁ‘77h§ﬁ§ cﬂaﬁ%ﬁé@gﬁcﬂﬁwéﬂ?ﬂ &h ﬁ%sguaaswgt WeenSt em

Isinth |nogerat|ve pasition rOVI L conmmuni cati on

the net effiRYd Iﬂ?@@?n'ﬂgdﬂér’smrﬁg%ﬁ%ﬂb@ 35 Wml%!gaigﬁsté‘lefmﬂﬂﬁﬁ[biﬂfat es
W th t hethatiepyening elifficientiyctotprovile aiseal’ Theeterhis ead@#dny t he side of the

valve  posTaRSRMX320 ™ (Hoechst), which is moulded in a conventional manner.
Significantly, HOSTAFORM comprises 5% PTFE, which has the effect of
reducing the friction between the valve stem and stem seals 9 and 12 during
actuation, as explained below. PTFE also has the effect of reducing any build up
of drug deposition on the surface of the valve stem, the presence of which on
the sliding interface between the valve stem and seal could otherwise cause
increased friction during actuation. Upper stem seal 12 is held in position
against a step 13 formed in the valve body 1 between the said lower and upper
parts by a sleeve 14 which defines the metering chamber 4 between lower stem
seal 9 and upper stem seal 12. The valve stem 7 has a passage 15 which,
when the stem is in the inoperative position shown, provides a communication
between the metering chamber 4 and sampling chamber 5, which itself
communicates with the interior of the container via orifice 16 formed in the side
of the valve body 1. '
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REPLACEMENT SHEET 6
Val ve st eWOP9/08315i ased downwardly to the inoperative positi BAT/EPIF/eI8IA n

'spring 6- and is provided with a shoulder 17 which abuts agai nst

| ower stemseal 9. In the i noperative position as shown in Figure
1 shoul der 17 abuts against |ower stem seal 9 and radial passage
11 opens bel ow | ower stem seal 9 so thatgthe 5 netering chanber 4 is
i solated from canal 10 and suspension inside cannot escape.

A ring 18 having a "U' shaped cross section extending in a radial direction
i's Valvéis@m?qg b@ééweowmavaﬂywe theduoé@bﬂve Positionebyl Fettitn 8prihg 67 Or m

a trough 19 seen Fi ring is
forned as ané’é}?é?‘éfflEd s sﬂou{c&%@nyﬁ{&hgéstﬁga%@tﬂﬂwpgéfﬁmﬁg,a?@o APact i ng
ri m of f a daeamdperatwd pbsitioh@s shown in Figurei sheulier ¢7 iabuts against lowdre uEper
part of v | w t he
o 1 ce 1875808 ahd {ebfalndSeat L BReRE IR lower siom siglfsdtndene” [0
i ntegral l Wetauhg@dj\amber 4is isalated froty canal 18 and suspensipn insige: ¢anntdvi ce t he
cont ai ner % Lrst shaken to honpgeni se the suspension within the
eu

cont ai ner ser then depresses the valve stem 7 against the force
of the spring 6. Wien the valve stemis depressed both ends of the passage

A ruﬁ%ﬁB Refvihg @ "UT éHype‘al Q@s@fse%ﬂﬁﬁ rexﬁérﬁﬂh febk réalan giretfoh i®m t he
rret ering ¢ er, 20

t
Chanber . SRasedaAToNag e yRHE boay Befows priffy %q%%s i St TS B0 e
radi al paasews fHe valve bHduy. Astssemin Eiganddrthé ring is formabldsea sbpargiper stem

ceal 12, SRR Rl el Sy R, 9B i f Bt uBEL£0 Oocc

S
Rel easi ng pmedea fristien é’nﬁp&augguppelt pavrt@tf welve kodyd, thel irg seatiag pgeinst on
under thestep 13 beld WG ofifick N®. SHoWeYeP thé HhgP s Wal@nﬁﬁ@@lx%ﬁxﬁ% n

provi des conmupi cat | on be the metering chanb and sanpling
chanber 5asmwwrﬁ&vynowﬁeﬁma§t°%valve bogdyshe 1 quid passes under pressure
fromthe container through orifice 16, t hrough the passage 15 and

Lnder st ood & ek e 8eeEdug FBfPERe is et hairer tq Hampgepiseahar=Spenefus i on
only and within thee containexThandset therodepiesaes ding valvarstam dagainsad the force
| pr OVemeRf $he spring 6. 'WHeR!te valve stem is depressed both ends of the passage 15
come to lie on the side of upper stem seal 12 remote from the metering chamber
4. Thus a dose is metered within the metering chamber. Continued depression
of the valve stem will move the radial passage 11 into the metering chamber 4
while the upper stem seal 12 seals against the valve stem body. Thus, the
metered dose can exit through the radial passage 11 and the outlet canal 10.

Releasing the valve stem causes it to return to the illustrated position under the
force of the spring 6. The passage 15 then once again provides communication
between the metering chamber 4 and sampling chamber 5. Accordingly, at this
stage liquid passes under pressure from the container through orifice 16,
through the passage 15 and thence into the metering chamber 4 to fill it.

it will be understood that the present disclosure is for the purpose of illustration
only and the invention extends to modifications, variations and improvements
thereto.
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7 The application of which this description and clains form part

may be u¥QIUYILS basis for priority in respect of anpPCIURSS@asMt

“appl i cation:—~TFhe-clai ms of such subsequent application may be
directed t ny feature o -conbi nation of features described herein.
They may tl@' M” roduct, method or use 5 cl aims and may

i nclude, b ﬂwm’"fand Wi t hout }i mtation, one or nore of the
following claims: " s & 8
Cl ai nms 1. Val ve for an aerosol container for dispensing a
suspensi Qaiftis Sol ution 5 of a substance in a liquid propellant

contai ned therein, the valve conprising a val ve body (1) defining
an aperture, a seal (9) nounted at the aperture, and a val ve stem

(7) having a di Mzvsforgamaesess coh@inet for dispersing asuspenstomor solution

val ve i s Of SetReaed B 8N forkid bantaliEl iatEl. pe Raliel SmRBSlFe £ 0
ent er i ngvalve kpdydefining an gpertupe ssseal moohtedaattherapertuwrep andpvalvieon t he

| : | i h th
val ve i s spiifithavihdihldi éﬁ%ﬂ%#ﬁ%@éﬂh& Yanlv? ﬁg‘?ﬁ‘ﬁéﬁg §|13859®%53?’€5€9%?em (%

di ' , | :

c'ofrBre.”i lai}%gﬁglsﬁigg%?gééﬁh &hal ipp ﬁa’t ;Eéft'%'@ei \valye issclpseehtamfevent the

Si It L_Conteﬁﬂbswhicélto behdispenseb drdrh te;m?meg mgd%b@hlamgo%wt e,i@fdcmr@r i i gd
Wit hin - Xl.nmym area o e stenl seal contact.surface.

> 11" SEeond positionibraie B §Paf 1o slnebeT tiince i s SISRRISEG: n

pol ymer through the dispdrsing ppassage tleargcterisedanghat thegvalize stem is made

pol yt et rrﬁfo gr,ﬂgf wgobﬁ%@‘g ]lqbricant. et hyl enet et raf | uor oet hyl ene (ETFE),

per f 1 uor oal koxyal kane uori nat ed et hyl enepr opyl ene (FEP),
pol yvi nyl di enef | uori de (PVDF), chlorinated ethylene 20 '

tetrafl ugroet hyhgihfe according to dlaim 1, whef@ ' ign 2, wherein
the lubricant conpri se&%liTrll—%. aim 1w 4, |ﬂﬁ1@ﬁfh€}§?b£93ﬁr@6f§g§%ﬂto claim3

corrprisiﬂleFQ%PgRtCBP? @ weight of 25  PTFE

3. Valve according to claim 2, wherein the lubricant comprises PTFE.

4, Valve according to claim 3 comprising from 5 to 10% by weight of
PTFE.

5. Valve according to any of claims 1 to 4 wherein the valve stem is free

from silicone material.

6. Valve according to any of claims 1 to 5, wherein the valve is a
metering valve comprising a metering chamber, a transfer passage through
which a quantity of substance to be dispensed can pass from the container into
the metering chamber, wherein in the first position the dispensing passage is
isolated from the metering chamber and the metering chamber is in '
communication with the container via the transfer passage, and in the second
position the dispensing passage is in communication with the metering chamber
and the transfer passage is isolated from the metering chamber.

7. Valve according to claim 6, wherein, the substance to be dispensed is
a medicament suspended in liquefied HFA134a or HFA-227.
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5. Val ve accordaﬂﬂ {0 any of ‘clains 1 to 4, wherein the valve is a

met er i ng WO 99/00315val v ”’ 1, ering chanber (4), artr/RPSI3872
"passage (15) through ﬂﬁlﬂ#i@Lantity of substance to be dispensed
can pass fromthe container fnt®h tshe nmetering chanber (4), wherein
in the first position the dispensing passage (10) is isolated from
the nmetering chanber (4) and the neterigp chanber (4) is in

comuni cation with the container via the transfer passage (15), and in the
second position the di spensing passage (10) is in comrunication with the

met ering ghanber ﬂ)e acbrbiftfy fo AaRh 7, WiRFaRPhe( thatidaimé il 3bfiflefdrgMm the 35

netering cha

9 xina qgte ut!casné\fedyep'mmr reeombination thereofv.al ve according to any
of claims 1 to 5. 7. Aer osol container according to claim®6
conpri sing ther ey ution or . _suspension of nedicanent in a liquid
prgBeIIang Vawe e"‘mm“pnﬁgﬁb@gﬂcéﬁﬁﬂgﬁﬁ@?'accordlng to claim?7 |
wherein the nedi canent is sel ected fromthe group consisting of

bect oot ﬁisé'nQadR%?%pﬁ'ghéﬁé'ﬁé"f%a{*smn% el B tocdny B s T LieEna

any m xtures thereof. Aer osol container according to
either of clains 7 or 8, mhereln t he propellant is selected from
the group consisting of HFA134a, HFA-227 and any m xtures thereof.
15 10 Devi ce for dispensing nedi canment conprising an aerosol
cont ai ner according to any of clainms 7 to 9. 11. Use
of a device according to claim 10 for dispensing nedi canment for 20 t he
treatment of respiratory disorders. 12. Use of a device
according to either of clains 10 or 11 for dispensing medi canment
for the treatnent of asthma.
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