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This ‘invention relates to a valve for an aerosol container with the aid of
which a wosesregzantity of the contents thereof can be di spRERERITPRI4

I nvention has particular 5 application to the dispensing of netered
doses of nedi canents, though it is applicable to the-dispensing of
aerosol s generally. In dispensing a solid in aerosol formit is
comon to use what is known as a fuspensi on aerosol. This involves
the use of a liquid propellant in which a solid 10 to be dispensed is
suspended. There is inevitably sone difference, however slight,

bet ween the respective spMALVE RORAEROSOL CONTAINER! ant and the solid
to be di spensed, which neans that, wth the passage of tinme and in

t he absence of other overriding interactions, the two conponents
tend to sdpis inventiont ietates to a valvetfer anrgerosohcantaingrtwith trerpithefwhiph ag to
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bot t om of applicablel AhBXIskAg of Bofostls BRABRAR. My be accentuated by the
addi ti onal "20 structuring of the nedi Canent “presentati on necessary to

enhance its physical stability, for exanple by controlled _
f1 occul at ilandispensing.a Golid ivlderdsdll formiitds icommbn to use whet isudians iagna nay

i he eff icle size.in di i on, | :
Lpm o oriaPERSER.ASTSBE o bisvae8 the e 8ER THERkRIPRRISRE R which 2 shis
wi | 110di r edol be idispersed ishsuspemdednt afhene isainevitablyusomei differesicen heweves
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t he besdispengednwhichanaans dhatgwithcthe pagsagerefitijae mngrintthe absense|ofi s

suf fici entothgr adveding interskoRss tHE RS a¢orAPohEntaC tetd tbhisepaRRECRERhE 2
particul ar_propl em erﬁ@pe 30 suipendego r{ﬁt erial 1s a nmed cament,
since it taiper, Witha Highte FOmRENEAE SoiNG, e top ar gobeavigr comranaugh
of t18 corgaing to thelbttonpoveritimeei t her too little or too much of the
medi canment . - Thi s probl em has been found to be particularly acute in
t he devel opment of 35 CFC-free aerosol formulations using propellant
1,1, 1, 2- t dnrsomepharmacesticall gerosols the particles of medicament are more dense

than the propellant and hence the particles tend to sediment out to the bottom of
the container. This phenomenon may be accentuated by the additional

20 structuring of the medicament presentation necessary to enhance its physical
stability, for example by controlled flocculation thereof. Controlled flocculation of
the suspension may increase the effective particle size in dispersion from less
than 10um to greater than 100um . A squafed dependency on particle radius
will directly increase the sedimentation rate in such circumstances.

25
Users of suspension aerosols are always instructed before use to shake the
container well. However, even a short interval between the conclusion of the
shaking and the act of dispensing a charge from the aeroso! is sufficient to allow
_ some sedimentation to occur. This represents a particular problem where the
30 suspended material is a medicament, since it can result in the patient receiving
a dose which, although of the correct volume, contains either too little or too
much of the medicament. '

This problem has been found to be particularly acute in the development of
35 CFC-free aerosol formulations using propellant 1,1,1,2-tetrafluoroethane, also
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known as HFAl134a, which is | ess dense than conventional CFC contalnlng !
propel | ant WO W22isome aer osol dr ug fornulations using this

when the container is orientated with the valve at the bottom t he
drug particles rapidly sedi ment onto and around the valve, and wth
vi bration caused by, for example, 5 transportation, find their way into
t he val ve body. The trapped drug is then2not fully dispensed, even
on shaki ng due to the confinenent of the valve body, and on

di scharge of valve actuation the trapped drug enters the netering chanber
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the npll r tend to be trapped and are not di spensed on
shaki ng. Furthernore, by deliberately placing the pick- up p0|nt
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20 the sampling chamber together with any drug particles that sediment out of the
suspension within the sampling chamber tend to be trapped and are not

dispensed on shaking. Furthermore, by deliberately placing the pick-up point

appreciably higher than the lowest point in the container, a significant quantity of

the contents of the container cannot be dispensed, which results in considerable
25 wastage

Itis an object to provide a valve which alleviates these problems.

According to the present invention there is provided a valve for an aerosol
30 container for dispensing a suspension of a substance in a liquid propellant
contained herein, the valve comprising a valve body having at least one orifice
to allow a quantity of the suspension to pass from the container into the vaive,
characterised in that the valve further comprises a ring disposed around the
valve body, the ring being positioned below the at least one orifice to reduce the
35 volume of suspension that can be accommodated within the container below the
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| east onewad bpggs When the container is orientat ed wi t h t he pCI/ERO7TAT224he
bott om the ring having at |east one portion of reduced axi al

t hi ckness to provide a trough around the val ve body bel ow t he at

| east one orifice. 5 By providing a ring below the at | east one
orifice to reduce the vol une of spensi on that can be accommodat ed
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allow a qu t{%nﬁgrthe suspension to pass fromthe container into
the sanpling”c By providing a valve body having a plurality
of orifices to allow the suspension to pass fromthe container i nto

the ggnpli Pgeiﬁhéﬁl?ethe bafses it BERfEtefing RV %n%hsmg fé REtering’ eHEMbERE a
sanpl i ng chanber é?%@a Iovm t e susgaen5| on c

sanpl i ng cRAMBUR ST PARRAGS {NGR WRIC:S, AUATIEY q%uspens;%n
shaken andcan pdissfom ehasamﬂl’ ng chaniberite tise eheterihg \ehahiber; and svalversiem

having a- dispensing passage through which a dose of suspension can be
dispensed from the metering chamber, the valve stem being slideably moveable

20 within the valve body such that in a first position the dispensing passage is
isolated from the metering chamber and the metering chamber is in
communication with the sampling chamber via the transfer passage, and in a
second position the dispensing passage is in communication with the meteﬁng
chamber and the transfer passage is isolated from the metering chamber the

25 valve body having a plurality of orifices to allow a quantity of the suspension to
pass from the container into the sampling chamber.

By providing a valve body having a plurality of orifices to allow the suspension to
pass from the container into the sampling chamber, the suspension may flow

30 freely through the sampling chamber so allowing the suspension contained
within the sampling chamber and the container to mix when the container is
shaken and so disperse any drug particle sediment within the sampling
chamber.
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Suitably the orifices are slots extending in a substantiallx axi al - '

directi onWO98/29321 pref erably the slots extend substanti al | yPEREPEHIR22E
axial length of the sanpling chanmber. 5 By providing slots the
| ength of the sanpling chanber the suspension may flow freely

t hrough the entire sanpling chanber, so allow ng maxi mum di spersion of
drug particle sedinment within the sanpligg chanber. Preferably
there are nore than two slots. 10 . Suitably the ring further
conprises a seat to | ocate a gasket between the cont ai ner and val ve

for seali nguitallycthe corifices are slots Bxtending dnna substantially t &xdal idiection.
I te th
gocher PRl ASaE i yERIGR, b dis oo Bl fing)

Suitably t ehambe § further conprises a pI ural lty of vanes separated by slots
at its periphery and extending subst antially upvvardl y when the

contajner LS ori, nt at e t he va

o oviBing B aevidng st feipnglh, bl the Sampling chamby the susBensiag may flow
suspensi orrfreelyrthctmgmtﬁd emumrsammmglehamb_es, sonellowingus bxlrimnsd!f T ispersidreof t he
cont ai ner . t tion of the suspension
hel ps to 2@’953%&?&?%‘@918%‘?3’&5‘55 aﬁ}ﬁ@f’@ éﬁ%ﬁgﬂ? on and around Fhe ring.
Suitably the substance to be dispersed is a nedicanment suspended in '

l'i quefied Pref%abﬂj'ﬁﬁ%%e o’ hanvs dibee, medi canent is fluticasone

propi gnat e nvention w1 now be. described further with
ref ef@nce to the- acconpanyi ng drawi ngs in which:

Suitably the ring further comprises a seat to locate a gasket between the
container and valve for sealing the container.

By providing a seat on the ring to locate the gasket, the gasket is reduced in
15 size, and the area of gasket exposed to the contents of the container is also
reduced.

| Suitably the ring further comprises a plurality of vanes separated by slots at its
periphery and extending substantially upwardly when the container is orientated
20 with the valve at the bottom.

By providing vanes separated by slots at the periphery of the ring the

suspension is made to flow around the vanes and through the slots when the

container is shaken, and the resulting swirling motion of the suspension helps to
25 disperse any drug particle sediment on and around the ring.

Suitably the substance to be dispersed is a medicament suspended in liquefied
HFA134a. Preferably the medicament is fluticasone propionate.

30 The invention will now be described further with reference to the accompanying
drawings in which:

Figure 1 is a section through a metering valve according to a first embodiment of
the invention;
35



Figure 1 is a section through a netering valve according to a first

enbodi nment of the invention; 35 WD 98/ 29321
PCT/.EP97/.07224 5

Figure 2 isw®D9sa9s2ion through a netering val ve according to aPCHEPINDT224
enbodi nrent of the invention; and Figure 3 is a partly cut away
perspective view of aring for use with a valve 5 according to the

i nventi on. The val ve according to a first enbodi nent of the

i nvention as shown in Figure 1 cogprlses a valve body 1 sealed in a
ferrule 2 by neans of crinping, the ferrule itself being set on the
neck of a container (not shown) wth the i nterposition of a 10 gasket 3
ina well-k r NfFaRE
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e.g. ani noptq;gl codeine hdihydenierphing, iwgoﬂawlhenhhtanyl bs nistphine? BRylddinat e or

theophyl 11 ng,r8pgrdtid28Y. itfa¥rf! Shikieidids, e.g. cromoglycate, ketotifen or
neodocromil; antiinfectives e.g. cephalosporins, penicillins, streptomycin,

20 sulphonamides, tetracyclines and pentamidine; antihistamines, e.g.
methapyrilene; anti-inflammatories e.g. fluticasone propionate, beclomethasone
dipropionate, flunisolide, budesonide, or triamcinolone acetonide; antitussives,
e.g. noscapine; bronchodilators, e.g. salmeterol, salbutamol, ephedrine,
adrenaline, fenoterol, formoterol, isoprenaline, metaproterenol, phenylephrine,

25 phenylpropanolamine, pirbuterol, reproterol, rimiterol, terbutaline, isoetharine,
tulobuterol orciprenaline, or(-)-4-amino-3,5-dichloro-o-[[[6-[2-(2-pyridinyl)ethoxy]-
hexyllamino]methyl] benzenemethanol; diuretics, e.g. amiloride; anticholinergics
e.g. ipratropium, atropine or oxitropium; hormones, e,g, cortisone,
hydrocortlsone or prednisolone; xanthines e.g. aminophyliine, choline

30 theophyllmate lysine theophyllinate or theophyliine and therapeutic proteins and
peptides, e.g. insulin or glucagon. It will be clearto a person skilled in the art
that, where appropriate, the medicaments may be used in the form of salts (e.g.
as alkali metal or amine salts or as acid addition salts) or as esters (e.g. lower
alkyl esters) or as solvates (e.g. hydrates) to optimise the activity and/or stability

35 of the medicament. Preferred medicaments are salbutamol, salbutamol



peptides, e.g. insulin or glucagon. It wll be clear to a person skilled in
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sul phate, salmeterol, salneterol xinafoate, fluticasone propionate,

becl onet hasone di propl onate and terbutaline sulphate. It is to be

under st ood sulphate, salmetennk salmetarel xinatatedfluticasene prepiopatesi st purel y of
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; 'hfggzﬁ | gmgﬁb}’pgﬁ \gfg?é % sgaﬂnﬂg{q cﬁaﬁpe\“’g \ﬁﬁﬁﬁ%l?&%%ts as a8hoeéﬁh§ 'dF 4 l%?uﬁﬁ" Ve
wi thin an BRFABg Gaxihe wards Supper cmda‘rlowaﬁ'aareltcsasb@ﬁ ithg centainer whesyit is\in of
the stem aa%s@oﬁeﬁﬁuahwm e Héél&bﬁhb%rﬂém@ﬁ&ﬁﬂ%hﬂelat &% Iower end'6ftherprer

b ﬁ?éh@ﬂ O CBp BRI FOTSARGNdS: By (R ATONtation &1 AR ValvR A5 STAMY o FigHs: |
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met eri ng clemied withireandanen axialrorstoagitudiaal canal 10 opanungmqoﬁ\e outemensaof 12.
The valve ${&Gtem i uﬁd&ﬁ%ﬁﬁﬂ%aﬁég%ﬁﬁ@radfﬂ? stemis in the

i noperative positive shown, provides a comTu I cat on ‘bet ween t he
meter1|5ng chanber 4 and sanpling chanber 5, which itself conmunicates
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20 by a sleeve 14 which defines the metering chamber 4 between Iower stem seal

9 and upper stem seal 12. The valve stem 7 has a passage 15 which, when the
stem is in the inoperative positive shown, provides a communication between
the metering chamber 4 and sampling chamber 5, which itself communicates
with the interior of the container via orifices 16 formed in the side of the valve

25 body 1. The orifices 16 comprise three slots arranged equi-angularly around the
valve body 1 and extending in an axial direction with respect thereto, each slot
having a width of approximately 1mm and a length slightly less than the {ength
of the sampling chamber 5 so that the suspension within the container can flow
freely through the entire sampling chamber 5. - '

30
Valve stem 7 is biased downwardly to the inoperative position by return spring 6
and is provided with a shoulder 17 which abuts against lower stem seal 9. In
the inoperative position as shown in Figure 1 shoulder 17 abuts against lower
stem seal 9 and radial passage 11 opens below lower stem seal 9 so that the



freely through the entire sanpling chanber 5. 30 Val ve stem 7 is

bt ased downvvardly to the inoperative position by return spring 6 and
is provi.ded with a shoul der 17 which abuts against |ower stemseal 9. In

t he i noperws0iogR9320si ti on as shown in Figure 1 shoul der 17 aRETERYHNTH
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metering chanber 4 is isolated fromcanaly10 and suspension inside cannot
escape. Aring 18 is disposed around the val ve body bel ow t he
slots, and is forned wwth 5 a nunber of portions of reduced axi al

thi ckness Qhélé?ﬁtgachéfnb‘éhapi’éjls“dlaté‘a from canaeem aRdeisyeisith iinside vt
direction so as to forma number of troughs 19 around the val ve
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Figure 3, there are six slots and six vanes, though not all are shown in view of

the cut away portion. However, it will be clear that more or fewer slots and vanes

could be used. The lower part of the ring is further provided with a seat 21 for

20 gasket 3 which helps to locate the gasket in the correct position during assembly -

and also allows the inner diameter of the gasket to be increased, thereby

reducing the mass of the gasket and the area of gasket exposed to the material

within the container. This can offer a- significant advantage where there are

. problems with impurities being leached out of the gasket into the material

- 25 contained.

To use the device, the container is shaken to homogenise the suspension within
the container. As the container is shaken, the suspension in the container flows
freely through the slots 16 in the sampling chamber 5, so ensuring that the
30 suspension in the sampling chamber is thoroughly mixed with the suspension in
the container. Not only does this ensure homogeneity of suspension within the
container and sampling chamber, but the flow of suspension also serves to
disperse any drug particle sediment that may have precipitated out of
suspension within the sampling chamber 5. Shaking of the container also
35 causes the suspension to flow around the vanes 20 and the resulting turbulence
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It can be seen that in the operative Orlentatlon of the container and valve as
shown, the "U" shaped configuration of the ring 18 around the valve body
20 provides a trough 19 which lies an appreciable distance below the slots 16. The
trough serves to accommodate any drug particle sediment that fails to be re-
~ dispersed into suspension, and thus ensures that the suspension entering the
sampling chamber 5 through the slots 16 is drawn from a region containing
homogenous suspension which is free of drug particle sediment.
25 :
The ring 18 further serves to reduce the volume of suspension that can be
accommodated within the container below the slots 16. This ensures that most
of the contents of the container may be dispensed, the only quantity of
suspension that need be wasted corresponding to the reduced volume
30 remaining below the slots after the suspension level has fallen below the level
from which it may enter the sampling chamber.

Tables 1 and 2 present end of life actuation weights in mg delivered from two
sets of five inhalers each. Both tables show data derived from inhalers
35 containing the equivalent of 160 actuations of a suspension of fiuticasone
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From Table 1 it can be seen that actuation weight starts to become fairly
inconsistent after actuation number 124 for valves without the ring, whereas
from Table 2 it can be seen that actuation weight remains fairly consistent up to
actuation number 137 and thereafter rapidly tails off for those valves according
to the invention incorporating the ring. It is therefore clear that the ring has a
significant effect on end of life actuation weight delivered.

A valve according to a second embodiment of the invention as shown in Figure
2 is a variant of the valve shown in Figure 1 in which corresponding elements
have been given the same reference numerals as are used in Figure 1. The
main difference between the two embodiments is that the valve of Figure 2 uses
a different design of valve body 1 which has a single orifice 26 allowing
communication between sampling chamber 5 and the interior of the container.
The valve is operated in exactly the same manner as described with respect to
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vi br atd on _ . 1st actuation 2nd actuation 1 st
actuation ct uation Body with 233 246
217 Effect of vibration on dose delivered
Valve type Dose (ug) prior to vibration - Dose (ug) after vibration
1st actuation | 2nd actuation | 1st actuation | 2nd actuation
Body with 233 246 217 688
single orifice
Body with 288 285 275 317
three slots |
20 .
The data presented in Table 3 clearly shows that the characteristics of extreme
dose variability experienced with valves having a single sampling point (orifice),
which is due to the highly sedimentary nature of fluticasone propionate in
liquefied HFA134a, are considerably reduced with the three slot body.
25

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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d ai nB Claims Val ve for an aerosol container for dispensing a
suspensi on 0f a substance in a liquid propellant contained therein,
t he val ve conprising a valve body having 5 at least one orifice to
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valve is a ‘fﬁﬂtgﬂeﬁ& eyéaﬂ’:ﬁe %E'é%qc?g‘gp‘%'ﬁ%ﬁ%n‘g“g}' #%? gpﬁﬁﬁ%ﬁ%rﬁﬁ‘ét&i‘gﬁ%%%g
chanbl®, a valvesatethgntiom, the ring tavingtatvieast aneypention yofotedugedeaxiabn
can pass ”tﬁi&l&\'é@s%”}i}d\ﬁ&b _%h%'ﬁgﬁ afdund the éﬁ% Bﬁﬂﬁrmh i £leadt"Gné

val ve stem having a dl'spensing pdssage througf ose of
suspensi on ¥#Hfifee di spensed fromthe netering chanmber, the val ve
stem.bei ng slideably noveable within the valve body such that in a first 20

posttion thy Q08 Mecomifg 1o Skim 1, charastarised that the vVAe'ls & TnStaAng valos
15 comprising a metering chamber, a sampling chamber, a transfer passage
. through which a quantity of suspension can pass from the sampling chamber to
the metering chamber, and a valve stem having a dispensing passage through
which a dose of suspension can be dispensed from the metering chamber, the
valve stem being slideably moveable within the valve body such that in a first
20 position the dispensing passage is isolated from the metering chamber and the
metering chamber is in communication with the sampling chamber via the -
transfer passage, and in a second position the dispensing passage is in
communication with the metering chamber and the transfer passage is isolated
from the metering chamber, the valve body having a plurality of orifices to allow
25 a quantity of the suspension to pass from the container into the sampling
chamber. '

3. Valve according to claim 2, characterised in that the orifices are slots
extending in a substantially axial direction.

30 '
4. Valve according to claim 3, characterised in that the slots extend
substantially the entire axial length of the sampling chamber.

5. Valve according to any preceding claim, characterised in that there are more
35 than two slots.



metering chanber is in comunication with the sanpling chanber via the
transfer passage, and in a second position the di spensing passage is.in
comunikcation with the netering chanber and the transfer passage is =« = *
i sol ated wo098n2932tom the netering chanber, the val ve body hZX€TFFIZH07224
plurality of orifices to allow 25 a quanti ty of the suspension to pass
fromthe container into the sanpling chanber. 3. Valve
according to claim?2, characterised in that the orifi

extending in a substantially axial direct4on. mllmlmulﬂ;mw(}“ldl ng
to claim3, characterised in that the slots exten * tsubstBntially the
entire axial length of the sanpling chanber. 5. Valve according to
any preceding claim characterised in that there are nore 35 t han two

sl ots. 5, Valve aeotdihg 18 Zhy preceding claim, characterised in that the ring further
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further ~conprises a seat to Iocate a gasket for seali ng t he
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di spensi ng hoﬂ:em»penm on of a nedicament in |iquefied HFAl134a.
Aerosol container according to claimS8, wher ei n the nedicament is.
fluticasone propl onat e.

10 Aerosol container comprising a valve according to any preceding claim for

dzspensmg a suspension of a medicament in liquefied HFA134a.

8. Aerosol container according to claim 8, wherein the medicament is
fluticasone propionate.



