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Spray dispenser

&

The present invention relates to a spray dispenser,
particularly (but not exclusively) for use in dispensing

sterile fluids.

GB2391862 discloses a dispenser which is effective for
dispensing sterile liguids. The dispenser comprises a
collapsible inner vessel from which liquid is dispensed using
a trigger-actuated pumping arrangement and a dip tube which
extends to the bottom of the inner vessel, the inner vessel
being located in a rigid outer bottle. As liquid is dispensed
from the collapsible veséel, the vessel collapses because no
ingress of air is permitted into the vessel through the
dispensing arrangement. Alr is permitted to enter the space
between the inner vessel and outer bottle. Such dispensers may
be sterilized by filling the dispenser with fluid, sealing the
digpenser in an aip-tight bag (and optionally sealing this .
air-tight bag within a second and opticnally a third air tight
bag) and then irradiating the dispenser to sterilise the
dispenser and its contents. In certain circumsténc@s,
irradiation may cause unwanted side effects. For example,
irradiation causes unwanted generation of gas in the
container. Such generation of gas may cause unwanted bulging
nf the container due to a pressure bulld-up in the container
and the copbtainer being wade of sub~ztandard materials. For
example, the bottom of the outer container may bulge outwards,
producing a bottle with a rounded bottom which cannot stand.
Alternatively, leakage may be observed from one of several
potentially weak points; unwanted leakage may be observed

through the dispensing valve,

The present invention seeks to mitigate one or more of the
problems nmentioned above and/or to provide an improved spray

dispenser.
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In accordance with a first aspect of the present invention,
there is provided a spray dispenser comprising a container for
holding a liquid to be dispensed and a dispensing assembly for
extracting liguid from saild container, the dispensing asseumbly
comprising a pregsure-relief valve for release of excessive
pressure in the container and a filter arranged to permit
egress of gas from the container through the filter and
through the pressure-relief valve, the filter inhibiting
ggress of liguid from the container through the filter, the
pressure-relief valve being closed in the absence of excessgive
pressure to inhibit ingress of air and contaminants into the
contalner wherein: the filter is in a gas flow path between
the interior of the container and the pressure-relief valve,
or the pregsure-relief valve is in a gas flow path between the

interior of the container and the filtexr.

The spray dispenser of the present invention provides a
digpenser particularly suitable for the dispensing of stervile
liguids because it permits release of excessive presgsure (such
ag may occur when the liguid contained in the container is
irradiated to sterilise the container and its contents), the
valve c¢losing when sald pressure has been relieved, thus
inhibiting ingress of contaminants into the container.
Furthermore, the filter inhibits egresgs of liguid from the
container, therefore decreasing the likelihocod of any spillage
in the event that an overpressure occurs in the container. It
is preferred that the pressure-relief valve is closed in the
absence of excessive pressure to inhibit ingress of air and
contaminants into the container. This is of particular benefit
if it is undesirable to allow ailr into the container, for
example, 1f the container couprises a collapsible liquid-

containing portion.
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Filters which are typically used in the spray dispenser of the
pregsent invention also typically inhibit ingress of
contaminants into the container through the pressure relief

valve,

For the aveoidance of confusion, it ig hereby stated that the
presgure-relief valve is not a dispensing valve (i.e. a valve

through which liguid is, in uge, dispensed). The spray
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dispenser of the present invention will typically be provided
with a dispensing valve in addition to the pressure-relief

valve.

The filter typically prevents passage therethrough of ligquid
at the pressures which typically build-up within a container.

These pressures are discussed below.
The filter may be permeable to gas and impermeable to liguids.

Those skilled in the art will realise that the filter will be
impermeable to the liguid held within a container at the
pressures generated when such filled containers are subjected
to sterilising irradiation. Typical pressures are thoss
generated when 1 litre of isopropyl alcohol contained within a
container designed to contain 1 litre of liguid is subiected
to 25kGy of gamma radiation emitted by a cobalt source, The
headspace abowve 1 litre of licuid is estimeted to he

approximately 20-30ml.

Those skilled in the art will readily be able to determine
whether a filter is lmpermeable to ligquid by observing whether

liguid permeates through a filter.

Those skilled in the art will realise that the ligquid is not

an essential (but rather an optional) part of the spray

dispenser of the present invention.

Tt is praferred that the filter is in a gas flow path between
the interior of the container and the pressure-relilef valve.
Alternatively, the pressure-relief valve may be in a gas flow

path between the interior of the container and the filter.

The filter preferably inhibits ingress of particulate into the
container. The filter may comprise pores which permit passage
therethrough of vapour, but inhibit passage therethrough of

particulate, It is preferred that the filter inhibits passage
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therethrough of particles having a mean dimension of greater
than 50microns, more preferably greater than Smicrons and
further more preferably 0.5 microns. The pores may have a mean
greatest dimension of less than 10microns, preferably less
than Smicrons, more preferably less than lmicron and further
more preferably less than 0,3microns. Alternatively, the

filter may be substantially free of pores.

The filter may comprise a membrane. The membrang may be
hydrophobic, and may comprise a hydrophobic material such as
polytetrafluoroethylene. Alternatively, the membrane may be

olaophobic.
The filter may be located within a filter housing.

The container may comprise a f£luld containment portion which
may be collapsible (for example, the container may comprise a
collapsible bag, typically wade from plastics material). The
container may comprise a container seal-forming surface. The
gpray dispenser may comprise a sealing member for forming a
seal against the container seal-forming surface to inhibit
ingress of air into the container. The sealing member may be

provided as part of the dispensing assembly.

The container may be sufficlently rigid that it does not

collapse when liguid is extracted therefrom.
The sealing member may be annular.

The container seal-forming surface may be provided by a

‘collar. If the container comprises a collapsible fluid

containment portion, it is preferved that the cellar is more

rigid than the fluid containment portion,

The pressure-relief valve may comprise any suitable one-way

valve. The pressure-relief valve may comprise a spring valve,

a diaphragm valve, a butterfly valve, a swing valve, a ball
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check valve or a duckbill valve. The duckbill valve 1g
preferred because it may show good performance. The operatior
of the pressure-relief valve should preferably not he
adversely atfected by gamma radiation, such as is typilcally
used to sterilise the contents of a container. The
characteristics of the pressure-relief valve may be selected
so that, after releasing excess pressure within the container,
the valve closes appropriately to inhibit ingress of air into
the contalner. This is particularly pref@rréd, for example, if

the container 1s collapsible.

As mentioned above, a container is typilcally subjected to a
25kGy sterilising dose. For example, 1f the pressure-relief
valve comprises a duckbill valve, the duckbill valve should be
made from a waterial whose performance is not affected by the
sterilisation process to the extent that the duckbill valve
does not function appropriately. For example, duckbill valves
may be made frow elastomers whose properties are not
significantly affected by irradiation. Details of such
elastomers will be readily apparent to those skilled in the
art., For example, detalls of such elastomers may be found in
“The effects of sterilization methods on plastlcs and
zlastomers: the definitive user’'s guide and databook”, edited

by L.K.Massey, published by William Andrew, 2004.

The spray dispenser may be provided with a closure wmeans, such
as a cap, for inhibiting access to the container. One or both
of the pressure~relief valve and filter may be associated with
the cleosure means. The dispensing assembly may comprise the

closure means. For example, the closure means may be provided

with both the pressure-relief valve and the filter

The spray dispenser preferably comprlises a housing for
enclosing the container, The housing may support the

container; this is particularly preferred 1f the container
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comprises a collapsible fluid containing portion. The closure
means, if present, may be removably attachable to the housing.
This is particularly preferable 1f the closure means is
provided as part of the dispensing assemwbly. For example, the
closure means may be provided with a configuration which
interacts with a corresponding configuration provided on the
housing so as to permit attachment of the closure means to the

housing.

The dispensing assembly may comprise a pressure means for
creating a diffsrential pressure to dispense fluld from the
container. The dispensing assembly may comprise an actuabtor,

such as a trigger pumping arrangement.

The dispensing assembly may comprise a dispensing line, such

as an elongate tube.

The dispensing line, 1f present, may be in a gas-tight sealing
angagement with a dispensing line sealing means. The
digpensing line sealing means inhibits ingress of air into the
container. The dispensing line sealing means may be provided
by the above-mentioned sealing member. The dispensing line
sealing means may be provided as part of the dispensing

agsembly.

Alternatively, the dispensing line sealing means may be
provided by a separate component. For example, the dispensing
line sealing means may be in the form of an apertured plate,
the plate being provided with an aperture which receives the
dispensing line in sealing engagement. The apertured plate may
be asgociated with (and may be adjacent or proximate to) the

closure means (if present).

The dispensing assembly may comprise one or both of a
digspensing line and a pressure means for creating differential

pressure to dispense fluid.
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The digpensing assewmbly may be mountable onto, and optionally

disgmountable from, the container.

In accordance with a second aspect of the pregent invention,
there is provided a dispensging assembly for use in the spray
dispenser assembly of the first aspect of the invention. The
dispensing assembly of the second asgpect of the present
invention may comprise those features mentioned above in
relation to the spray dispenser of the first aspect of the

pregant invention.

In accordance with a third aspect of the present invention,
there is provided a dispensing assembly for use 1n a spray
dispenser to dispense liguid from a container, the dispensing
assembly compriging a pressure-relief valve for release of
excesglve pressgure in a container to which the dispensing
asgembly is fitted and a filter arrvanged to permit egrems of
gas from the container through thé filter and through the
pressure~relief valve, the filter inhibiting egress of liguid
from a container to which the digpensing assembly is fitted,
the pressure-relief valve being closed in the absence of
excesgive pressure in a container to which the dispensing
assembly is fitted so as to inhibit ingress of air and
contaminantsg into a container to which the dispensing assembly
is fitted, wherein the filter is in a gas flow path bhetween
the interior of the container to which the dispensing assembly
is fitted and the pressure-relief valve, or the pregsure-
relief valve is in a gas flow path between the interior of the
container to which the dispensing assembly ig fitted and the

filter,
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For the avoidance of confusion, it is hereby gtated that the
pressure-reliel valve is not a dispensing valve (i.e. a valve
through which liguid is, in use, dispensed). The dispensing
agsenmbly of the present invention will typically be provided
with a dispensing valve in addition to the pressure-relief
valve.

The filter typically used in the dispensing agsambly is
capable of inhibiting ingress of contaminants into a container

to which the dispensing assembly is fitted.

The dispensing assembly of the third aspect of the present

invention may comprise those features described above in
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relation to the spray dispenser of the first aspect of present
invention., Furthermore, the dispensing assembly of the third
aspect of the present invention may be sultable for use in the

spray dispenser of the flrst aspect of the present invention.

For example, the dispensing assembly of the third aspect of
the present invention may comprise a closure means for
inhibiting access to a container. The dispensing assembly may
comprise a dispensing aperture. The disp@nsing agssembly may
comprise a dispensing line in fluid communication with the
dispensing aperture. The dispensing assembly may comprise a
pressure means for creating differential pressure to dispense

ITigudld.

The present invention will be described by way of example only

with reference to the following figures of which:
Figure 1 is an exploded view of part of a known dispenser;

Figure 2 iz a side-on view of part of an example of a

dispenser in accordance with the present invention;

Figure 3 1s a perspective view of the part of the dispenser

shown in Figure 2;

Figure 4 is a view from below of the part of the dispenser

shown in Figures 2 and 3¢

Figure 5 is a guasi-sectional view of the part of the

dispenser of Figures 2 to 4; and

Figure 6 is a cross-sectional view of a portion of the
dispenser of Figures 2 to 5 showing the pressure-relief valve

and the filter.

Figure 1 shows an exploded view of part of a known spray

dispenser, as described in GB2391862. For convenience, Lhe
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described. The known spray dispenser 1 comprises a flexible,
inner vessel 6 in the form of a bag of a plastics material,
formed with a convex bottom 7. The inner vessel 6 has a neck
region 5 in which the plastics material is welded to a collar
8, thus forming an annular weld 10 around the circumference of
the collar B. A bung 12 is ingerted into the collar 8, thus
forming a seal between bung and collar. A dip tube (shown as
dotted line 9 in Fig. 1) is inserted into the vessel 6 via an
aperture in bung 12, there being a seal formed between the dip
tube 9 and the bung 12 due to diameter of the dip tubke and the
resilient nature of the bung. The inner vessel 6 1s provided
with Liguid {(not shown) to be dispensed therefrom. The innex

vessel 6 ig supported by an outer container in the form of a

substantially rigid, generally cylindrical plastics bottle 2,

The plastics bottle 2 abuts an annular lip 14 provided on

collar 8, therefore providing support to the inner vessel 6.
The plastics bottle 2 is provided with an aperture 16 which
facilitates the passage of alr into the plastics bottle and

into the space surrounding the inner vessel 6,

The dip tube 9 is associated with a trigger assembly (not
ghown) . The trigger assenbly used in the prior art device
conforms in general to known trigger-actuated pressure pump
arrangements. Actuation of the trigger assembly creates a
differential in pressure which draws liquid along the dip tube
and digpenses iU as a spray., The arrangement of the bung and
trigger arrangenment ensures that any exhaust air or back
pressure does net result in ambilent air being drawn into the
collapzible contaliner. This inhiblits contaminatlion of the
contents of the vessel 6 by external contaminants. Because the
inner vessel 6 collapses as liquid is digpensed, little or no
back pregsure exists in the flexible inner vessel. Aperture 16

prevents a partial vacuum being created between the interior
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wall of plastics bottle 2 and the vessel 6 as the vessel 6

collapses.

An example of a dispenser in accordance with the present
invention will now be described with reference to Figures 2 to
6. The dispenser comprises a collapsible inner vessel (not
shown) similar to that described above in relation to the
pricr art and as described in GR2391862. The dispenser alsc
comprises a substantially rigid housing (not shown) in the
form of a bottle. The bottle is very similar to that described
above in relation to the prior art and as described in
GB2391862. Whilst the collapsible inner vessel and rigid
bottle of GB2391862 were manufactured separately, the
collapsible inner vessel and rigid bottle of the example of
the spray dispenser of the present invention are made using a
single co-extrusion, blow-moulding process. The co-extruded
arrangement of the collapsible inner vessel and rigid bottle
ig commercially available as part of the SteriShield Delivery
System (Shield Medicare Limited, Farnham, UK). The inner
vessel in the SteriShield system does not have a collar

geparate from the collar of the rigid bhottle.

The dispenser of the present invention comprises a dip tube
(101) which extends from the botitom of the collapsible
container (not shown) into a dispenser head (102). The dip
tube (101) passes through cap (106) via an aperture (not
shown) in a plate (103). The dip tube (101) is in sealing
engagement with the plate (103) at the aperture (not shown} sa
as to inhibit passage of air into the container of liquid.

The dip tube (101) is in fluid communication with dispenser
channel (118). Dispenser channel {118) is provided with a
ball valve (108}, the operation of which Qill he described
below., Dispenser channel (118} is in fluid communication with

dispenzer channel (119) which has a nozzle (100) at onae end.
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Nozzle (10%) comprises a nozzle aperture (L10) for the spray
dispensing of fluid and & spray control member (111). The
apray control member (111) is mounted relatlve to the nozzle
aperture (110) so that saild member is operable to control the
spray emitted from the dispenser, as is well-~known to those
skilled in the art. The spray dispenser furtherx cbmpxiseﬁ &
trigger (112) which is associated with a piston (113}, A
gspring (114) biases the piston and trigger into a forwaxrd

position.

Liguid is dispensed from the dispenser essentially as
described above in relation to the prior art dispenser.
Pulling the trigger (112) causes liguid to be pumped from the
dispenser as a spray. On releasing the {rigger, the spring
114 urges the piston 113 into the forward position. This urges
liguid up the dip tube (101) ready to be dispensed on the next
spray stroke. The ball valve (108) operates so as to permit
fluld flow up through the dip tube (101) into the dispenser
head (102) for dispensing, but inhibits ingress of

contaminants into the container via the dip tube (101},

The arrangement of the dip tube (101) and sealing member (107)
is slightly different from that shown above in Figure 1 in
relation to the prior art. The sealing menber (107) comprises
an annular washer which, in use, engages with the annular,
uppermost surface of the neck of the bottle (not shown) to

produce a seal.

The arrangement and operation of the pressure-relief valve and
filter are now described. A venting aperture (104) is provided
in plate {(103). The venting aperture (104) is in gas flow
communication with the pressure-relief wvalve (115} and filter
(105}, with the filter being in a gas flow path between the
venting aperture (104) and the pressure-relief valve (115),

The filter (105) is located in a filterx housing (116) to
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facilitate ease of handling. The filter is a membrane of
hydrophoblc material {(Gore (R} membrane, W.L.Gore and
Associates, Newark, USA), with 0.2 micron pores therein. The
£ilter housing (116) is located in a space formed in the valve
housing (117). Such an arrangement Ffacllitates ease of
placement of the filter relative to the valve, The pressure
relief valve 115 is a duck-bill valve which is effectively
trapped in place by two paxts 117a, 117b of the valve housing
117. The operation of the pressure-relief valve 115 will now

be explained briefly. The pressure-relief valve 115 comprises

two elastically deformable lips 120, 121 which, in the default

state, are urged against one another into a closed state, thus
inhibiting ingress of air and contaminants lnto the container.
When there 13 an over-pressure in a contalner, the lips 120,
121 are urged apart so that a gas associated with the over-
praessure passes out of the vessel through a valve aperture
122, thus relleving the pressure. The one-way valve 115
therefore permits egress of gas associated with the over-

pressure and naturally closes in the absence of over-pressure,

therefore inhibiting ingress of alr and contaminants into the

container. The duckbill wvalve is made from an elastoner whiech

prevents backflow leakage when minimal backpressure ig
applied. FPurthermore, the elastomer is resilient to gamma
radiation which 1s used to sterilise the container and its
contents. The duckbill valve also hag the advantage that it
can be installed easily into a hole and sealed. Those skilled
in the art will reallise that the properties of the valve (e.q.
the pressure differential at which.the valve opens to release
pressure and the backpressure at which the valve closes) may
be readily optimised by changing the thickness of the
elastomer, the shape of the valve and the elastomer from which

the valve is made.
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The filter 10% provides further protection against ingress of
contaminants, and also allows passage therethrough of vapour
generated by an overpressure but the filter prevents egress of
liguid from the container through the filter. The filter is
advantageously sited in a flow path bestween the valve and the
contents of the vessel. Whilst it is possible to site the
valve in a flow path between the filter and the contents of
the vessel, this is not so desirable because the filter may be
prone to clogging, which may inhibit egress of vapour in the

avent of overpressure.

Those skilled in the art will realise that the present
invention is not limited to the type of dispenser mentionad
above (1.e., one which comprises a collapsible container sealed

to the dispensing mechanism) .

Those skilled in the art will also realise that the present
invention ig not limited to the particular type of valve shown
in the example above. For example, a spring-bilased pressure

relief valve or a reed valve may be used.

Tt will bhe apparent to thoss skilled in the art that an
actuator other than a trigger may be used. For example, a

button or the like may be used.

Where in the foregoing description, integers or elements are
mentioned which have known, obvious or foreseeable
e@uivalemts, then such equivalents are herein incorporated as
1f individually set forth. Reference should be made to the
claima for determining the true scope of the present
invention, which should be construed so as to encompass any
such eguivalents. It will also be appreciated by the reader
that integers or features of the invention that are described

ags preferable, advantageous, convenient or the like are
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optional and do not limit the scope of the independent

claims.
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Claims
A gpray dispenser comprising a container for holding a
liquid to be dispensed and a dispensing agsembly for
extracting liquid from said container, the dispensing
assembly comprising a pressure-relief valve for
release of excessive pressure in the container and a
filter arranged to permit egress of gas from the
container through the filter and through the pressure-
relief valve, the filter inhibiting egress of liquid
from the container through the filter, the pressure-
relief valve being a one-way valve which permits
egress of gas associated with excessive pressure in
the container, the pressure-relief valve being closed
in the absence of exceggive pressure to inhibit
ingress of ailr and contaminants into the container
wherein:
the filter is in a gas flow path between the interior
of the container and the pressure-relief valve, or
the pressure-relief valve is in a gas flow path

between the interior of the container and the filter.

A spray dispenser according to claim 1, wherein the
filter inhibits ingress of particulate into the

container.

. A spray dispenser according to claim 2, wherein the

filter comprises pores which permit passage
therethrough of gas, but inhibit passage therethrough

of particulate.

A spray dispenser according to any preceding claim,

wherein the filter is located within a filter housing.
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8.

9.

10.

11.

12.

16

. A spray dispenser according to any preceding claim,

wherein the container comprises a fluid containment

portion which is collapsible.

. A gpray dispenser according to claim 5, wherein the

container comprises a collar which is more rigid than

the fluid containment portion.

. A gpray dispenser according to any preceding claim,

wherein the container comprises a container seal-
forming surface and the spray dispenser comprises a
sealing member for forming a seal against the
container geal-forming surface to inhibit ingress of

air into the container.

A spray dispenser according to claim 7, wherein the

dispenser assembly comprises the sealing member.

A gpray dispenser according to claim 7 or claim 8,

wherein the sealing member is annular.

A spray dispenser according to any preceding claim,
wherein the pressure-relief valve comprises a
diaphragm valve, a spring valve, a butterfly valve, a

swing valve, a ball check valve or a duckbill valve.

A spray dispenser according to any preceding claim,
wherein the spray dispenser is provided with a closure

means for inhibiting access to the container.

A spray dispenser according to claim 11, wherein the

dispensing assembly comprises the closure means.
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13. A gpray dispenser according to claim 11 ox claim 12,
wherein the closure means is provided with both the
pressure-relief valve and the filter.

14. A spray dispenser according to any preceding claim

compriging a housing for enclosing the container.

15. A spray dispenser according to claim 14, wherein the

housing supports the container.

16. A spray dispenser according to either of claim 14
and claim 15 when dependent on one of claims 11 to 13,
the closure means being removably attachable to the

housing.

17. A spray dispenser according to any preceding claim,
the dispensing assembly comprising a pressure means
for creating a differential pressure to dispense fluid

from the container.

18. A spray digpenser according to any preceding claim,

the dispensing assembly comprising a dispensing line.

19. A spray dispenser according to claim 18, wherein the
dispensing line is in a gas-tight sealing engagement

with a dispensing line sealing means.

20. A spray dispenser according to claim 19, wherein the
digpensing line sealing means is in the form of an
apertured plate, the plate being provided with an
aperture which receives the dispensing line in sealing

engagement.



10

15

20

25

30

21.

22.

23.

24 .

25.

18

A spray dispenser according to claim 20 when
dependent on claim 12 or claim 13, wherein the
apertured plate is associated with the closure means.

A spray dispenser according to any preceding claim,
wherein the dispensing assembly is mountable onto, and

dismountable from, the container.

A gpray dispenser according to any preceding claim,

the filter comprising a hydrophobic membrane.

A digpensing assembly for use in the spray

dispenser assembly of any preceding claim.

A dispensing assembly for use in a spray dispenser
to dispense liquid from a container comprising a
collapsible fluid containment portion, thereby
collapsing the collapsible fluid containment portion,
the dispensing assembly comprising a pressure-relief
valve for release of excessive pressure in a container
to which the dispensing assembly is fitted and a
filter arranged to permit egress of gas from the
container through the filter and through the pressure-
relief valve, the filter inhibiting egress of liqguid
from a container to which the dispensing assembly is
fitted, the pressure-relief valve being a one-way
valve which permits egress of gas associated with
excegsive pressure in a container to which the
dispensing assembly is fitted, the pressure-relief
valve being closed in the absence of excessive
pressure in a container to which the dispensing
agssembly is fitted so as to inhibit ingress of air and
contaminants into a container to which the dispensing

agsembly is fitted, wherein
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26.

27.

28.

29.

30.

31.

19

the filter is in a gas flow path between the interior
of a container to which the dispensing assembly is
fitted and the pressure-relief valve, or

the pressure-relief valve is in a gas flow path
between the interior of a container to which the

digpensing assembly is fitted and the filter.

A digpensing assgembly according to claim 25, wherein
the filter inhibits ingress of particulate into the

container.

A dispensing asgembly according to claim 26, wherein
the filter comprises pores which permit passage
therethrough of gas, but inhibit passage therethrough

of particulate.

A dispensing assembly accoxrding to claims 25 to 27,

wherein the filter is located within a filter housing.

A disgpensing assembly according claims 25 to 28,
wherein the dispensing assembly comprises a sealing
member for forming a seal against a container seal-
forming surface to inhibit ingress of air into a

container to which the dispensing assembly is fitted.

A dispensing assembly according to claim 29, wherein

the sealing member is annular.

A dispensing assembly according to claims 25 to 30,
wherein the pressure-relief valve comprises a
diaphragm valve, a spring valve, a butterfly valve, a

swing valve, a ball check valve or a duckbill valve.
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34.

35.

36.

37.

38.

39.
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A dispensing assembly according to claims 25 to 31,
wherein the dispensing assembly comprises a closure
means for inhibiting access to a container to which

the dispensing assembly is fitted.

A dispensing assembly according to claim 32, wherein
the closure means is provided with both the pressure-

relief valve and the filter.

A digpensing assembly according to claims 25 to 33,
the dispensing assembly comprising a pressure means
for creating a differential pressure to dispense fluid
from a container to which the dispensing assembly is

fitted.

A digpensing assembly according to claims 25 to 34,

comprising a dispensing line.

A dispensing assembly according to claim 35, wherein
the dispensing line is in a gas-tight sealing

engagement with a dispensing line sealing means.

A dispensing assembly according to claim 36, wherein
the dispensing line sealing means is in the form of an
apertured plate, the plate being provided with an
aperture which receives the dispénsing line in sealing

engagement.
A dispensing assembly according to claim 37 when
dependent on claim 32 or claim 33, wherein the

apertured plate is associated with the closure means.

A dispenging assembly according to claims 25 to 38,
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wherelin the filter comprises a hydrophobic membrane.

40. A dispensing assembly according to c¢laims 25 to 39,
wherein the filter ils located in a filter housing, the
filter housing being located in a space formed in a
valve housing, the valve housing trapping the pressure

relief valve in place.

41. A spray dispenser comprising a container for holding
a liguid to be dispensed and a dispensing assembly
according to claims 25 to 40 for extracting liquid
from said container, wherein the container comprises a

collapsible fluid containment portion.

42. A spray digpenser according to claim 41 wherein the
collapsible fluid containment portion comprises a

collapsible bag.

43. A spray dispenser according to claim 41 or 42

comprising a housing for enclosing the container.

44. A sgpray digpenser according to claim 43 wherein the
housing is provided with an aperture to permit air to

enter the space between the container and the housing.



