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(57) Abstract

A fast-fill, fast-drain, metered dose dispensing valve for use with an aerosol container in which the lower valve seal
(16) of the metering chamber (4) is positioned outside the metering chamber to ensure reliable performance and constant

dosage volume within the metering chamber.
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AEROSOI:. VALVE

This invention relates to a dispensing valve for use
with an aerosol container and in particular to a
dispensing valve capable of dispensing metered doses of
the contents of an aerosol container.

The use of aerosol devices to administer drug or
other therapeutically active compounds by inhalation
therapy is common, particularly for treatment of lung
complaints such as asthma. Aerosol dispensing containers
are charged with a self-propelling liquid composition
containing the medicament dispersed or dissolved therein
and provided with a valve capable of discharging metered
amounts of the composition.

Known aerosol dispensers having metering valves
designed for inverted operation generally have a metering
chamber and dipcup which retain a fresh charge immediately
after a charge previously held in the metering chamber has
been dispensed. This feature is incorporated in the valve
to avoid the need to prime before use. However, there are
a number of disadvantages with this type of arrangement
particularly if the contents are held in the metering
chamber for prolonged periods of time.

Prolonged intimate contact of many aerosol
formulations intended for oral or nasal administration
with the valve rubbers of metering chambers can result in
leaching of components from the rubber mix, which may

produce an unacceptable taste or in extreme cases cause
the product within the metering chamber to become

unstable.
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Iﬁ some known valves there is often loss of contents
from thermetering chamber on prolonged standing. This may
'bevcaused by a number of factors including imperfect valve

seals and fluctuations in the temperature and/or vapour

_ pressure.

British Patent Nos. 2004526B and 2086845B disclose
metering dispensing valves for inverted operation which do
not employ a dipcup arrangement and tﬁe metering chamber
ié drained when the aerosol container is positioned with
the valve uppermost. The metering chamber has an opening
communicating with the interior of the aerosol container

associated with a valve seal which is selectively blocked

"and exposed by a portion of the valve stem as it is moved

from its operative to inoperative positions.
In one arrangement the valve stem has a valve member
of larger cross-section thereon, the valve member being

arranged to enter the opening and make a'séaling fit with

the associated valve seal during movement of the stem from

its inoperative tb its operativé position, to remain in a
sealing fit when the stem reaches its operative position
but torbe.completeiy disengaged from the opening when the
stem is in the inoperative position and the said opening
having an érea such that when the valve stem is in the
operative position and the valve member is disengaged from

the opening material can freely enter or leave the

metering chamber under the effect of gravity without the

flow of material being significantly impeded and a return
spring surrounding the valve member within the metering

chamber and arranged to resist movement of the valve sten

¥
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to its operative position. The valve seal comprises an
annulus positioned within the chamber engaging the
periphery of the opening held in place by the return
spring.

The above arrangement of the valve seal has several
potential disadvantages.

Many seals based upon rubber and polymeric materials
become swollen and soften upon contact with aerosol
propellants. A swollen seal reduces the capacity of the
metering chamber and also may reduce the aperture in the
seal preventing free drainage of the contents within the
metering chamber when the valve member is disengaged.

The action of the return spring on the seal,
particularly if the seal has become softened or swollen,
may cause distortion of the seal causing it to tightly
grip the valve member increasing friction the valve and
impairing the easy operation of the valve.

The invention provides an improved metering
dispensing valve in which these disadvantages are at least
substantially overcome.

According to the present invention, there is provided
a valve for dispensing metered doses from an aerosol
container when the container is held in an inverted
position, the said valve comprising a valve body with an
internal metering chamber which is fixed with respect to
the valve body; a valve stem having a valve member
thereon, and outlet passage through which a charge can be
dispensed from the metering chamber and a transfer port

through which the charge can pass from the metering
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chamber to the outlet passage when the stem is disposed in

an operative position; a first valve seal with which the

valve stem is a sliding and sealing fit, the transfer port -

being so disposed that when the stem is in the inoperative
position the charge to be dispensed cannot pass through it
from the metering chamber; the metering chamber having an
opening essociated with e second valve seal through which
material to be dispensed can pass when the stem is in the

inoperative position, the valve member being constructed

rahd arranged to enter the opening and make a sealing fit

with the second valve seal during movement of the stem

from its inoperative to its operative position, to remain

in a sealing fit when the stem reaches its operative

portion but to allow free communication through the
opening when the stem is in the inoperative portion, the
said opening having an area such that when the valve stem
is in the inoperative position the said material can
freely enter or leave the metering chamber under the
effect of gravity ﬁithout the flow of material Being
significantly impeded, and a return spring surrounding the
valve membei within the metering chamber and arranged to

resist movement of the valve stem to its operative

position in which the second valve seal is positioned

'externaliy of the metering chamber.

The metering valve of the invention has the second

valve seal positioned outside the metering chamber which

‘has a number of advantages over the use of a seal within

the metering chamber.

The volume of the seal has no effect upon the

PCT/GB88/00197
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capacity of the chamber and accordingly the dimensions of
the seal may be selected from a wide range of sizes.

The seal may conveniently be held securely in place
by a shroud fitted over the metering chamber thereby
reducing to a minimum the area of the seal which is
exposed to the contents of the aerosol and ensuring the
seal will not become displaced during movement of the
valve stem. The shroud may also perform an additional
function of retaining the seal of a pressure filling

valve.

The provision of a seal outside the metering chamber
avoids problems associated with direct contact by a valve
seal with the return spring.

Preferably the valve stem, metering chamber and
shroud are constructed of metal or plastics material
allowing the components to be made to close tolerances.

The valve of the invention does not allow either gas
or liquid to be trappéd in the metering chamber when the
stem is in its inoperative position.

Any gas that enters the valve is immediately released
and replaced with liquid when the can is inverted. The
valve is therefore self-priming and will produce an
improved shot weight consistency. When the aerosol is
inverted and shaken a free interchange of liquid will
occur between the metering chamber and the can contents.

- The need to fit a dipcup to ensure efficient removal
of the maximum amount of product from the can is obviated
thereby, reducing the overall height of the valve. The

result is a very short squat valve which fills the nose of
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the ferrule and leaves arnegligible amount of product in
the can at the end of its life.
In a preférred'embodiment of the invention, the
valvermember is completely disengaged from the second

valve seal when the valve stem is in its inoperative

position.

In accordance with a further embodiment of the

- invention the valve member extends through the second

valve seal both in the operative and inoperative positions
of the valve sten, the end of the valve member extending
through the second valve seal having a'passage extending

from the end and communicating with one or more ports

- which communicate with the metering chamber only when the

valve stem is in its inoperative position thereby allowing
material to freely enter or leave the metering chamber.

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

Figure 1 represents a vertical cross-section through
a valve in accordanée with the invention, and

Figure 2 represents a vertical cross-section through
a different valve in accordance with the invention.

Referring to Figure 1 the valve comprisés a ferrulé
or cap 2 intended to be crimped to the neck of an aerosol
container. The metering chamber 4 is of cohstant volume
and is fixed with respect to the cap 2. A valve stem 6
extends into the chamber 4 through a first valve seal 8 in
»slidihg sealing engagement with said valve seal. The
valve stem 6 has a valve member 10 having a shoulder 12

which makes sealing contact with the valve seal 8 when
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the valve stem 6 is in its inoperative position.

The base of the chamber 4 is provided with an opening
14 communicating with the aerosol container (not shown).

A second annular valve seal 16 is provided outside the
chamber engaging the periphery of the opening 14. The
seal 16 is held in place by a shroud 18 fitted over the
chamber 4 and provided with an opening 20 aligned with the
openings of the seal 16 and chamber. When the valve stem
is in its inoperative position (as shown in the drawings)
the contents of the aerosol container can pass freely
through the opening into the chamber and vice versa.

When the valve stem75 is moved downwards towards its
operative position the valve member 10 engages the second
valve seal 16 sealing the opening 14 of the chamber.
Further movement of the valve stem maintains the seal and
the valve stem will reach its operative position in which
the port will communicate with the chamber 4 allowing
discharge of the contents therein via passage 24 thereby
emptying the chamber of the predetermined volume of
contents. The valve stem 5 is biased towards its
inoperative position by return spring 26 positioned
within the chamber 4 and acting between the shoulder 1270f
the valve stem 6 and the base of the chamber.

The valve of the invention may conveniently
incorporate a pressure filling valve. The pressure
filling valve comprises a port 28 positioned in the side
of the chamber 4 towards the top of the chamber and a
cylindrical valve seal 30 extending around the outside of

the chamber and covering the port 28. The shroud 18 is
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provided with a circumferential flange 32 which prevents
displacement of the seal 30. The seal 30 is firmly
retained between the flange 32 and circumferential flange

34 of the chamber 4. When the aerosol container is

' filled, the valve stemrsrisidepressed to its operative

position and the composition is introduced under pressure

- through the passage 24 in the valve stem 6. The

composition flows through port 22 into the chamber 4 and

the pressure is sufficient to cause radial displacement of

the seal 30 allowing the composition to enter the aerosol

container. Vertical displacement of the seal 30 is
prevented allowing rapid filling of the container without
failure of the pressure f£illing valve due to vertical
displacement of the seal 30. _

An alternative férm of preésure filing valve whichr '
may be eﬁployed in the valves of the invention is the

construction disclosed in British Patent No. 1,287,126

- which is incorporated herein by reference. In place of

the port 28 and seal 30 such a pressure filling valve

comprises one or more apertures (not shown) in the flange

34, preferably a plurality of radial slots. The apertures
or slots are normally sealed by the seal 8. During

pressure filling the valve stem 6 is depressed and the

‘composition is introduced through the passage 24 in the

valve stem 6 into the metering chamber. The composition

under pressure causes compression of the seal 8 allowing

- the composition to pass between the seal 8 and the flange

34, through the apertures in the flange 34 into the

container.

on

%)



.
o

WO 88/07010

10

9

Figure 2 represents a further valve in accordance
with the invention in which identical parts to those in
Figure 1 have the same reference numerals. The valve
differs from that in Figure 1 in that the valve member 10
extends through the lower seal 16 in both the inoperative
and operative positions of the.valve stem 6 thereby
ensuring correct alignment of the valve stem. The valve
member 10 has a passage 40 and one or more apertures 42
which facilitates free flow of material between the
metering chamber and container when the valve stem is in
its inoperative position. As the valve stem is depressed
the aperture 42 is closed by the seal 16 thereby sealing

the metering chamber.

PCT/GB88/00197




WO 88/07010 | PCT/GB88/00197

10

15

20

25

10

CLAIMS:

1. A valve for dispensing metered doses from an aerosol
container when the container is held in an inverted
position, the said valve comprising a valve body with an
internal métering éhamher which is fixed with respect to -
the valve body; a valve stem having a valve member
thereon, and outiet passage throughrwhich a charge can be
dispenséd from the metering chamber and a transfer port
throuéh.which the charge'can pass from the metering
chambér,torthe outlet passage when the stem is disposed in
an operative position; a first valve seal with which the
valve stem is a sliding and sealing fit, the transfer port
being so disposed that when the stem is in the inoperative
position the éharge to be dispensed cannot pass through it
from the.ﬁetering chamber; the metering chamber having an
opening associated with a second valve seal through which

material to be dispensed can pass when the stem is in the

inoperative position, the valve member being constructed

‘and arrangéd to enter the opening and make a sealing fit

with the second valve seal during movement of the stem
from its inoperative to its operativerposition, to remain
in a sealing fit when the stem reaches its operative
portion but to allow free communication through the
opening when the stem is in the inoperative portion, the
said opening having an area such that when the valve stem
is in the inoperative position the said material can
freely enter or leave the metering chamber under the

effect of gravity without the flow of material being

A
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significantly impeded, and a return spring surrounding the
valve member within the metering chamber and arranged to
resist movement of the valve stem to its operative
position characterised in that the second valve seal is

positioned externally of the metering chamber.

2. A valve as claimed in Claim 1 characterised in that
the valve additionally comprises shroud extending over a

portion of the chamber securing said second valve seal.

3. A valve as claimed in Claim 1 or Claim 2
characterised in that the -valve member is constructed and
arranged such that when the stem is in its inoperative

position the valve member is completely disengaged from

the second valve seal.

4. A valve as claimed in Claim 1 or Claim 2
characterised in that the valve member extends through

the second valve seal both in the operative énd
inoperative positions of the valve stem, the end of the
valve member extending through the second valve seal
having a passage extending from said end and communicating
with one or more parts which communicate with the metering
chamber only when the valve stem is in its inoperative

position.

5. A valve as claimed in any preceding claim
characterised in that the valve additionally comprises a

valve means allowing pressure filling through the valve
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stem.

6; - A valve as claimed in Claim 3 characterised in that

the pressure filling means comprises a port in the side of

the metering chamber and a cylindrical seal extending

around the outside of the chamber and in sealing

engagement with said port.

7. A valve as claimed in Claim 6 characterised in that

the shroud additionally comprises a circumferential flange

abuttingrsaid‘cylindrical seal.

8. A vaive'as claimed in Claim 5 characterised in that
the metering chamber comprises a housing having a
circumferential flange in contact with the first valve
seal, the circumferential flange having one or more
apertures such that when the valve stem is in its
operative position and a composition is introduced under
pressure through thervalve stem the composition under
pressure will compress the first valve seal uncovering
said aperture in the circumferential flange to cause flow

of material from the metering chamber through the

aperture into the container.

9. A valve as claimed in any preceding claim
characterised in that the valve stem, metering chamber and

shroud are composed of metal or plastics material.
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