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Description

[0001] This invention relates to a valved container as-
sembly, and in particular to a valved container assembly
having a self opening valve.

BACKGROUND

[0002] GB2400040 (Bespak plc) describes a closure
member for a container, such as a vial, that seeks to
facilitate the delivery of a metered dose of medicament,
for example, in a nasal dispenser. In particular,
GB2400040 describes a container or vial for a fluid, the
container comprising a casing defining an interior for stor-
age of the fluid and a closure member. The closure mem-
ber comprises a body and at least one resilient projection
to seal in a storage condition an outlet of the casing,
wherein upon an increase in the pressure of the interior
of the container the at least one resilient projection is
deflected to accommodate outflow of fluid through the
outlet. In one described embodiment, the closure mem-
ber has a sealing portion that seals the closure member
to the container about the circumference of the closure
member, and pressure in the interior of the container is
increased by displacing the closure member into the con-
tainer. In another described embodiment, the container
is part of a dispensing apparatus. In this embodiment,
however, the sealing portion is separate to the closure
member and forms a bung that is displaceable in the
interior of the container to increase the pressure therein.
[0003] Itis anobjectofthe presentinvention to provide
an alternative valved container assembly for dispensing
a fluid.

BRIEF SUMMARY OF THE DISCLOSURE

[0004] The presentinvention is defined in the append-
ed claims.
[0005] In accordance with a first aspect of the present

invention there is provided a valved container assembly
comprising:

a container for containing a fluid, the container ex-
tending in an axial direction and having an open front
end;

a valve disposed in the container, the valved con-
tainer assembly being configured so that forward ax-
ial movement of the valve relative to the container is
inhibited; and

a plunger element disposed axially rearward of the
valve, the plunger element being axially moveable
in the container and defining a first volume in the
container between the plunger element and the
valve, where the plunger element is configured to
increase the pressure of a fluid in the first volume
upon forward axial movement relative to the valve;
wherein the valve comprises:
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a permanent seal fluidly sealing the valve to the
interior of the container about the entire perim-
eter of the valve; and

a channel bypassing the permanent seal, the
channel having a first opening in fluid commu-
nication with the atmosphere outside of the
valved container assembly and a second open-
ing selectively sealed from the first volume by a
resilient seal;

wherein the resilient seal is moveable between
a sealing configuration and an open configura-
tion to selectively seal the channel from the first
volume, wherein in the sealing configuration the
resilient seal fluidly seals the valve to the con-
tainer so astofluidly isolate said second opening
of the channel from the first volume, and in the
open configuration the second opening of the
channel is in fluid communication with the first
volume; and

wherein the resilient seal is moveable from the
sealing configuration to the open configuration
upon fluid pressure in the first volume exceeding
a first pressure threshold.

[0006] Inoneembodiment, the resilient seal preferably
comprises one or more flexible elements, wherein, pref-
erably, said one or more flexible elements partly extends
circumferentially around said valve and the remainder of
the valve forms a seal with the container circumferentially
around said one or more flexible elements. Alternatively
preferably, said one or more flexible elements extends
entirely circumferentially around said valve.

[0007] The resilient seal may comprise at least two
flexible elements, wherein the at least two flexible ele-
ments may be axially aligned with one another.

[0008] In one embodiment, the channel preferably
comprises at least one axial channel part and at least
one additional channel part arranged substantially per-
pendicularly to said at least one axial channel and in fluid
communication therewith.

[0009] Preferably, the permanent seal comprises at
least one flange projecting outwardly from said valve
about the entire perimeter of the valve. The permanent
seal preferably comprises at least two flanges projecting
outwardly from said valve about the entire perimeter of
the valve, wherein the at least two flanges are arranged
in axial alignment with one another.

[0010] Said plunger element preferably comprises a
plunger stopper and a plunger rod connected to the
plunger stopper for axially moving the plunger stopper in
the container.

[0011] Said valve may comprise elastomeric material.
[0012] Said permanent seal may comprise a weld be-
tween the valve and the container. In one preferable em-
bodiment, said weld is a radio frequency (RF) weld. In
an alternative preferable embodiment, said weld is a heat
weld.

[0013] In one embodiment, said permanent seal in-
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cludes an adhesive join between the valve and the con-
tainer.

[0014] In another preferable embodiment, forward ax-
ial movement of the valve relative to the container is in-
hibited by one or more formations projecting radially in-
wardly from an interior surface of the container at an axial
location that is axially forwards of the permanent seal.
Thevalved container assembly may further comprise one
or more formations projecting radially inwardly from an
interior surface of the container at an axial location that
is axially rearwards of the permanent seal.

[0015] In accordance with a second aspect of the
present invention, there is provided a nasal dispenser
comprising the valved container assembly of the first as-
pect of the present invention.

[0016] Inaccordance with a third aspect of the present
invention, there is provided a method of using a valved
container assembly comprising the steps of:

i) providing a valved container according to the first
aspect of the present invention containing a fluid in
the first volume; and

ii) moving the plunger element axially forwardly rel-
ative to the valve to pressurise the fluid so that the
resilient seal moves to the open configuration and
permits the expulsion of the fluid through the valve
via the channel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Embodiments of the invention are further de-
scribed hereinafter with reference to the accompanying
drawings, in which:

Figures 1A to 1C are cross sectional views of a
valved container assembly in accordance with an
embodimentofthe presentinvention, invarious stag-
es of its operation, where Figure 1A shows the valved
container assembly prior to actuation, Figure 1B
shows the valved container assembly during deliv-
ery, and Figure 1C shows the valved container as-
sembly after delivery;

Figure 2A shows a partial cross sectional view of a
valved container assembly which has an alternative
valve in accordance with one embodiment of the
present invention, where the valve is in a sealing
configuration;

Figure 2B shows the valved container assembly of
Figure 2A where the valve is in an open configura-
tion; and

Figure 3 shows a partial cross sectional view of a
valved container assembly in accordance with an
alternative embodiment of the present invention.

DETAILED DESCRIPTION

[0018] Figures 1A to 1C show the various stages of
operation of a valved container assembly 10 in accord-
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ance with one embodiment of the present invention. The
valved container assembly 10 comprises a container 12
that is preferably cylindrical, a valve 14 disposed in the
container 12 and a plunger element 32 disposed in the
container 12. The container 12 extends along a longitu-
dinal axis between an open front end 12a and an open
rear end 12b. Hereinafter, references to "forward" or
"front" or the like are in reference to the open front end
12a of the container 12, likewise references to "rearward"
or "rear" or the like are in reference to the open rear end
12b of the container 12, and references to "axial" or the
like are considered to denote directions parallel to the
longitudinal axis of the container.

[0019] The valve 14 is disposed in the container 12 at
or near the open front end 12a and comprises a perma-
nent seal 16 that forms a fluid tight seal with the interior
of the container 12 around the entire periphery of the
valve 14. The permanent seal 16 may be formed by a
permanent fixation between the valve 14 and the con-
tainer such as aradio frequency (RF) weld or heat weld,
or by an alternative fixing means such as a suitable ad-
hesive. In an alternative embodiment, the valve 14 may
be elastomeric and the permanentseal 16 may be formed
by the elastomeric nature of the valve 14, with the per-
manent seal 16 bearing against the container 12. In this
alternative embodiment, the valve 14 must be retained
axially within the container 12 so that it does not move
axially forwardly, and certainly does not exit the container
12 through the open front end 12a. For example, as
shown in Figure 3, the valve 14 may be prevented from
moving axially forwardly relative to the container 12 so
that the permanent seal 16 no longer seals between the
valve 14 and the container 12. In the embodiment shown
in Figure 3, ribs 13 projecting radially inwardly from the
interior surface of the container inhibit forward axial
movement of the valve 14 relative to the container 12.
One or more ribs 13 or alternative formations may be
employed to prevent forward axial movement ofthe valve
14 relative to the container 12. The ribs 13 or alternative
formations may extend partly or entirely around the inner
circumference of the container 12. In a further embodi-
ment, further ribs or alternative formations may be dis-
posed axially rearward of the permanent seal 16 so as
to inhibit axially rearward movement of the valve 14 rel-
ative to the container 12.

[0020] Axially rearward of the permanent seal 16, the
valve 14 has a resilient seal 22 that is formed of a pair
of axially aligned flexible elements 22a,22b that extend
radially from the valve 14 and extend around the entire
periphery of the valve 14. As is described in more detail
below, the resilient seal 22 is moveable between a seal-
ing configuration (as shown in figure 1A) and an open
configuration (as shown in Figure 1 B), where in the seal-
ing configuration, the resilient seal 22 fluidly seals the
valve 14 to the container 12, and in the open configura-
tion, the resilient seal 22 does not fluidly seal the valve
14 to the container 12.

[0021] Between the valve 14 and the plunger element
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32 is defined a first volume 24 that can contain a fluid
such as a fluidic medicament.

[0022] A channel 18 passes through the valve 14 and
has a first opening 20a which vents to the atmosphere
outside of the container 12 and two second openings 20b
that are each selectively sealed from the first volume 24
by the resilient seal 22. In the embodiment shown in Fig-
ures 1A to 1C, the channel 18 has a first axial channel
part 18a and a second channel part 18b arranged sub-
stantially perpendicularly to the first axial channel part
18a. The first opening 20a is associated with the first
axial channel part 18a and the two second openings 20b
are associated with the second channel part 18b. In the
specific embodiment depicted in Figures 1A to 1C, the
channel 18 is T-shaped in cross-section.

[0023] When the resilient seal 22 is in the sealing con-
figuration, the first volume 24 is fluidly sealed within the
container by the valve 14. Conversely, when the resilient
seal 22 is in the open configuration the first volume 24 is
in fluid communication with the atmosphere via the chan-
nel 18. Thus, since the resilient seal 22 is moveable be-
tween the sealing configuration and the open configura-
tion, so too is the valve 14 as a whole, since it selectively
fluidly isolates and fluidly connects the first volume 24 to
the atmosphere via the channel 18 depending on the
configuration of the resilient seal 22.

[0024] The resilient seal 22 is moved from the sealing
configuration to the open configuration when a force in-
cident on the resilient seal 22 exceeds at predetermined
threshold. Such a force will arise when the fluid pressure
of a fluid acting on the resilient seal 22 exceeds a pre-
determined threshold. For example, if the first volume
was filled with a fluid (such as afluidic medicament), then
the resilient seal 22 would move from the sealing config-
uration to the open configuration when the pressure of
the fluid exceeded the predetermined threshold. When
the pressure exceeds the predetermined threshold, the
flexible elements 22a,22b of the resilient seal 22 flex or
deflect so as to move away from the container 12 and
open afluid pathway allowing fluid to bypass the resilient
seal 22. Alternative components may form the resilient
seal 22 in place of the flexible elements 22a,22b that
deform, deflect, flex or otherwise move to open a fluid
pathway between the valve 14 and the container 12 upon
application of a predetermined force. In the embodiment
shown in Figure 1B, the flexible elements 22a,22b are
shown to be flexed or deflected in a forward direction,
such as one might expect to result from the pressure of
a fluid in the first volume exceeding the predetermined
pressure threshold.

[0025] In both sealing and open configurations, the
permanent seal 16 remains in place and maintains a seal
between the valve 14 and the container 12 axially for-
wards of the resilient seal 22. Thus, a fluid connection is
only formed between the first volume 24 and the atmos-
phere when the resilient seal 22 is in the open configu-
ration. Even when the resilient seal 22 is in the open
configuration, fluid must flow along several axes in order
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to bypass the permanent seal 16 through the channel
18. This arrangement therefore provides a labyrinth path-
way between the first volume 24 and the atmosphere, as
opposed to a straight channel. A benefit of the labyrinth
arrangement is that the likelihood of fluid flow from the
first volume to the atmosphere is substantially reduced
in the event that the resilient seal 22 is inadvertently
moved to the open configuration for a short period of
time. One advantage of having the resilient seal 22 acting
between the valve 14 and the container 12 is that this
provides a low friction arrangement (particularly when
the internal surface of the container 12 is siliconised,
which itoften is) making the resilient seal 22 more reliable
at opening when desired, since friction will have less in-
fluence of the predetermined pressure threshold.
[0026] Figure 1A shows the valved container assembly
10 prior to actuation. The first volume 24 contains a fluid
and the resilient seal 22 is in its sealing configuration. To
actuate the device to dispense the fluid from the container
12, the user applies a axially forward force to the plunger
element 32 to increase the pressure of the fluid above
the predetermined threshold. Because the valve 14 is
axially fixed in the container 12, it remains axially station-
ary and is acted upon by the force applied to the plunger
element 32 due to the incompressible nature of fluid. The
resilient seal 22 is therefore acted upon by the fluid which
is above the predetermined threshold, and the resilient
seal moves from the sealing configuration to the open
configuration.

[0027] When in the open configuration, further axially
forward movement of the plunger element 32 relative to
the fixed valve 14 causes the fluid to flow from the first
volume out through the first opening 20a of the channel
18 as depicted by arrows 50 in Figure 1B.

[0028] Continued axially forward movement of the
plunger element 32 relative to the fixed valve 14 causes
all of the fluid in the first volume 24 to be expelled through
the channel 18, and the first volume is reduced to sub-
stantially zero, as shown in Figure 1C. At this point, the
dispensing operation is complete.

[0029] The plunger element 32 may be accessed
through the open rear end 12b of the container 12 and
may additionally include a plunger rod or the like to facil-
itate its axial movement within the container 12.

[0030] An alternative embodiment of the invention is
shown in Figures 2A and 2B in which the valved container
assembly 10 comprises an alternative valve 14°. Apart
from the alternative valve 14’, the valved container as-
sembly 10 is otherwise identical to that described above
in relation to Figures 1A to 1C. Indeed, the ribs or alter-
native formations described above in relation to Figure
3 may also be employed on the embodiment described
in relation to Figures 2A and 2B. The alternative valve
14’ has a permanent seal 16 identical to that described
above in relation to Figures 1A to 1C, and comprises a
resilient seal 22. The resilient seal 22 depicted in Figures
2A and 2B is formed of a pair of flexible elements
22a’,22b’ each extending radially from the valve 14’ and
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arranged in axial alignment with one another. However,
different to the resilient seal 22 of Figures 1A to 1C, the
resilient seal 22’ of Figures 2A and 2B does not extend
entirely circumferentially around the valve 14’ but is oth-
erwise identical to resilient seal 22. Instead, the resilient
seal 22’ extends partly around the circumference of the
valve 14’ and a second permanent seal 28 formed of a
pair of flanges 28a,28b extending radially from the valve
14’ extend around the remainder of the circumference of
the valve 14’ The second permanent seal 28 maintains
apermanentseal betweenthevalve 14’ and the container
12 across the extent of the circumference that it extends.
[0031] The valve 14’ has a channel 18 that bypasses
the permanent seal 16 and is formed of a first axial chan-
nel part 18a and a second channel part 18b arranged
substantially perpendicularly to the first axial channel part
18a. A first opening 20a is associated with the first axial
channel part 18a and a single second opening 20b is
associated with the second channel part 18b. The chan-
nel 18 of Figures 2A and 2B is L-shaped in cross section,
in contrast to the channel 18 of Figures 1A to 1C which
is T-shaped in cross section. However, either channel
arrangement may be used in either embodiment. Alter-
natively, other channel arrangements may be employed
that bypass the permanent seal 16 from an outer radial
position via an inner radial position that is radially inwards
of the permanent seal 16.

[0032] In preferable embodiments, the valve 14,14’ is
made from a deformable elastomeric material thatis able
to achieve a fluid tight seal with the container 12.
[0033] Theresilientseal 22’ andthe second permanent
seal 28 are arranged relative to one another such that
when the resilient seal 22’ is in the sealing configuration
(as shown in Figure 2A) the combination of the resilient
seal 22’ and the second permanent seal 28 fluidly isolate
the second opening 20b of the channel 18 from the first
volume 24, and hence fluidly isolate the first volume 24
from the atmosphere. In the open configuration (as
shown in Figure 2B), the resilient seal 22’ permits a fluid
pathway that fluidly connects the first volume 24 to an
annulus circumferentially surrounding the valve 14’ be-
tween the axial positions of the permanent seal 16 and
the second permanent seal 28.

[0034] In an alternative embodiment, axial ribs or sim-
ilar formations (not shown) may be arranged on the valve
14’ on either side of the second opening 20b in each
circumferential direction so as to form an axial channel
that forms a circumferential boundary around the second
opening 20b and seals with the container 12. In this em-
bodiment, the axial channel would be bound at a forward
end by the permanent seal 16 and the axial channel
would be bound at a rear end by resilient seal 22°. Since
the second opening 20b is disposed within the bound
axial channel, the second permanent seal 28 would not
be necessary, however it is preferable that it still be
present to minimise the risk of inadvertent fluid flow from
the first volume 24 to the atmosphere.

[0035] The valved container assembly 10 of the
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present invention may be formed by fixing the valve 14
in place in the container 12 by one of the methods de-
scribed above. A fluid may then be introduced into the
container 12 and the plunger element 32 may then be
inserted to contain the fluid in the first volume 24 between
the plunger element 32 and the valve 14.

[0036] The first opening 20a of the valve may be pro-
vided with a spray head, nozzle or other suitable appli-
cator to distribute the fluid exiting therefrom.

[0037] Further valves 14,14’ may be included in the
container axially rearward of the first valve 14,14’ to per-
mit the separation and subsequent expulsion (which may
be sequential) of two or more substances from the con-
tainer.

[0038] In the valved container assembly 10 of the
present invention, the substance contained in the first
volume 24 is only in contact with a limited number of
materials, for example the valve 14 and the container 12.
With limited contact between the materials of the valved
container assembly 10 and the substance contained in
the first volume 24, it is easier to determine extractables
and leachables.

[0039] The container assembly 10 of the present in-
vention affords easy and cost effective manufacture and
does not necessarily require any specialist filling or as-
sembly apparatus.

[0040] Throughout the description and claims of this
specification, the words "comprise" and "contain" and
variations of them mean "including but not limited to",
and they are not intended to (and do not) exclude other
moieties, additives, components, integers or steps.
Throughout the description and claims of this specifica-
tion, the singular encompasses the plural unless the con-
text otherwise requires. In particular, where the indefinite
article is used, the specification is to be understood as
contemplating plurality as well as singularity, unless the
context requires otherwise.

[0041] Features, integers, characteristics, com-
pounds, chemical moieties or groups described in con-
junction with a particular aspect, embodiment or example
of the invention are to be understood to be applicable to
any other aspect, embodiment or example described
herein unless incompatible therewith. All of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), and/or all of the
steps of any method or process so disclosed, may be
combined in any combination, except combinations
where at least some of such features and/or steps are
mutually exclusive. The invention is not restricted to the
details of any foregoing embodiments. The invention ex-
tends to any novel one, or any novel combination, of the
features disclosed in this specification (including any ac-
companying claims, abstract and drawings), or to any
novel one, or any novel combination, of the steps of any
method or process so disclosed.

[0042] The reader’s attention is directed to all papers
and documents which are filed concurrently with or pre-
vious to this specification in connection with this applica-
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tion and which are open to public inspection with this
specification.

Claims

1.

A valved container assembly (10) comprising:

a container (12) for containing a fluid, the con-
tainer extending in an axial direction and having
an open front end (12a);

a valve (14; 14’) disposed in the container, the
valved container assembly being configured so
thatforward axial movement of the valve relative
to the container is inhibited; and

a plunger element (32) disposed axially rear-
ward of the valve, the plunger element being ax-
ially moveable in the container and defining a
first volume (24) in the container between the
plunger element and the valve, where the plung-
er element is configured to increase the pres-
sure of a fluid in the first volume upon forward
axial movementrelative to the valve; character-
ised in that the valve comprises:

a permanent seal (16) fluidly sealing the
valve to the interior of the container about
the entire perimeter of the valve; and

a channel (18) bypassing the permanent
seal, the channel having a first opening
(20a)influid communication with the atmos-
phere outside of the valved container as-
sembly and a second opening (20b) selec-
tively sealed from the first volume by a re-
silient seal (22; 22’); wherein the resilient
seal is moveable between a sealing config-
uration and an open configuration to selec-
tively seal the channel fromthe first volume,
wherein in the sealing configuration the re-
silient seal fluidly seals the valve to the con-
tainer so as to fluidly isolate said second
opening ofthe channelfromthefirstvolume,
and in the open configuration the second
opening of the channel is in fluid communi-
cation with the first volume; and

wherein the resilient seal is moveable from
the sealing configuration to the open con-
figuration upon fluid pressure in the first vol-
ume exceeding a first pressure threshold.

A valved container assembly (10) according to any
preceding claim, wherein the resilient seal (22; 22’)
comprises one or more flexible elements (22a, 22b;
22a’, 22b’).

Avalved container assembly (10) according to claim
2, wherein said one or more flexible elements (22a,
22b; 22a’, 22b’) partly extends circumferentially
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10.

1.

12.

around said valve (14; 14’) and the remainder of the
valve forms a seal with the container (12) circumfer-
entially around said one or more flexible elements.

A valved container assembly (10) according to claim
2, wherein said one or more flexible elements (223,
22b; 22a’, 22b’) extends entirely circumferentially
around said valve (14)

wherein optionally the resilient seal (22; 22’) com-
prises at least two flexible elements (22a, 22b; 222’,
22b’); and

wherein optionally the at least two flexible elements
(22a, 22b; 22a’, 22b’) are axially aligned with one
another.

A valved container assembly (10) according to any
preceding claim, wherein the channel (18) compris-
es at least one axial channel part (18a) and at least
one additional channel part (18b) arranged substan-
tially perpendicularly to said at least one axial chan-
nel and in fluid communication therewith.

A valved container assembly (10) according to any
preceding claim, wherein the permanent seal (16)
comprises at least one flange (28a, 28b) projecting
outwardly from said valve about the entire perimeter
of the valve;

wherein optionally the permanent seal (16) compris-
es atleasttwo flanges (28a, 28b) projecting outward-
ly from said valve about the entire perimeter of the
valve, wherein the at least two flanges are arranged
in axial alignment with one another.

A valved container assembly (10) according to any
preceding claim, wherein said plunger element (32)
comprises a plunger stopper and a plunger rod con-
nected to the plunger stopper for axially moving the
plunger stopper in the container.

A valved container assembly (10) according to any
preceding claim, wherein said valve (14; 14’) com-
prises elastomeric material.

A valved container assembly (10) according to any
preceding claim, wherein said permanent seal (16)
comprises a weld between the valve (14; 14’) and
the container (12).

A valved container assembly (10) according to claim
9, wherein said weld is a radio frequency (RF) weld
or a heat weld.

A valved container assembly (10) according to any
of claims 1 to 8, wherein said permanent seal (16)
includes an adhesive join between the valve (14; 14°)
and the container (12).

A valved container assembly (10) according to any
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preceding claim, wherein forward axial movement of
the valve (14; 14’) relative to the container (12) is
inhibited by one or more formations (13) projecting
radially inwardly from an interior surface of the con-
tainer at an axial location that is axially forwards of
the permanent seal (16).

Avalved container assembly (10) according to claim
12, further comprising one or more formations (13)
projecting radially inwardly from an interior surface
of the container at an axial location that is axially
rearwards of the permanent seal (16).

A nasal dispenser comprising the valved container
assembly (10) of any of claims 1 to 13.

A method of using a valved container assembly (10)
comprising the steps of:

i) providing a valved container according to any
of claims 1 to 13 containing a fluid in the first
volume; and

ii) moving the plunger element (32) axially for-
wardlyrelativetothe valve (14; 14’) to pressurise
the fluid so that the resilient seal (22; 22’) moves
to the open configuration and permits the expul-
sion of the fluid through the valve via the channel
(18).

Patentanspriiche

1.

Mit Ventil versehene Behaltnisanordnung (10) auf-
weisend:

ein Behaltnis (12) zum Beinhalten eines Fluids,
wobei das Behaltnis sich in einer axialen Rich-
tung erstreckt und eine offene Stirnseite (12a)
hat,

ein im Behaltnis angeordnetes Ventil (14; 14°),
wobei die mit Ventil versehene Behaltnisanord-
nung so gestaltet ist, dass eine axiale Vorwarts-
bewegung des Ventils relativ zum Behaltnis un-
terbunden ist, und

ein axial rickwartig vom Ventil angeordnetes
Kolbenelement (32), wobei das Kolbenelement
axial im Behaltnis bewegbar ist und ein erstes
Volumen (24) im Behaltnis zwischen dem Kol-
benelement und dem Ventil definiert, wo das
Kolbenelementgestaltetist, um den Druck eines
Fluids im ersten Volumen bei axialer Vorwarts-
bewegung relativ zum Ventil zu erhdhen,
dadurch gekennzeichnet, dass das Ventil Fol-
gendes aufweist;

eine permanente Dichtung (16), die das
Ventil zum Inneren des Behalthisses um
den gesamten Umfang des Ventils fluidma-
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Rig abdichtet, und

einen die permanente Dichtung umgehen-
den Kanal (18), wobei der Kanal eine mit
der Atmosphare auBerhalb der mit Ventil
versehenen Behaltnisanordnung in Fluid-
verbindung stehende erste Offnung (20a)
und eine vom ersten Volumen durch eine
nachgiebige Dichtung (22; 22’) selektiv ab-
gedichtete zweite Offnung (20b) hat,

wobei

die nachgiebige Dichtung zwischen einer ab-
dichtenden Anordnung und einer offenen An-
ordnung bewegbar ist, um den Kanal selektiv
vom ersten Volumen abzudichten, wobei in der
abdichtenden Anordnung die nachgiebige Dich-
tung das Ventil fluidmaRig zum Behaltnis ab-
dichtet, um die zweite Offnung des Kanals flu-
idmaRig vom ersten Volumen zu isolieren, und
in der offenen Anordnung die zweite Offnung
des Kanals in Fluidverbindung mit dem ersten
Volumen steht, und

wobei die nachgiebige Dichtung von der abdich-
tenden Anordnung zur offenen Anordnung be-
wegbar ist sobald der Fluiddruck im ersten Vo-
lumen einen ersten Druckschwellenwert Uber-
schreitet.

Mit Ventil versehene Behaltnisanordnung (10) nach
einem der vorhergehenden Anspriiche, wobei die
nachgiebige Dichtung (22; 22’) ein oder mehrere fle-
xible Elemente (22a, 22b; 22a’, 22b’) aufweist.

Mit Ventil versehene Behaltnisanordnung (10) nach
Anspruch 2, wobei das eine oder die mehreren fle-
xiblen Elemente (22a, 22b; 22a’, 22b’) sich teilweise
umfangsmanig um das Ventil (14; 14’) herum erstre-
cken undder Restdes Ventils eine Dichtung mitdem
Behaltnis (12) umfangsmaRig um das eine oder die
mehreren flexiblen Elemente herum bildet.

Mit Ventil versehene Behaltnisanordnung (10) nach
Anspruch 2, wobei das eine oder die mehreren fle-
xiblen Elemente (22a, 22b; 22a’, 22b’) sich vollstan-
dig umfangsmaRig um das Ventil (14) herum erstre-
cken,

wobei optional die nachgiebige Dichtung (22; 22’)
mindestens zwei flexible Elemente (22a, 22b; 222a’,
22b’) aufweist, und

wobei optional die mindestens zwei flexiblen Ele-
mente (22a, 22b; 22a’, 22b’) axial miteinander aus-
gerichtet sind.

Mit Ventil versehene Behaltnisanordnung (10) nach
einem der vorhergehenden Anspriiche, wobei der
Kanal (18) mindestens einen axialen Kanalteil (18a)
und mindestens einen zusatzlichen, im Wesentli-
chen senkrechtzum mindestens einen axialen Kanal
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angeordneten und in Fluidverbindung damit stehen-
den Kanalteil (18b) aufweist.

Mit Ventil versehene Behaltnisanordnung (10) nach
einem der vorhergehenden Anspriiche, wobei die
permanente Dichtung (16) mindestens einen nach
auBen hinvom Ventil um den gesamten Umfang des
Ventils abstehenden Flansch (28a, 28b) aufweist,
wobei optional die permanente Dichtung (16) min-
destens zwei nach auRen hin vom Ventil um den
gesamten Umfang des Ventils abstehende Flan-
schen (28a, 28b) aufweist,

wobeidie mindestens zwei Flanschen in axialer Aus-
richtung miteinander angeordnet sind.

Mit Ventil versehene Behaltnisanordnung (10) nach
einem der vorhergehenden Anspriiche, wobei das
Kolbenelement (32) einen Kolbenanschlag und eine
mit dem Kolbenanschlag verbundene Kolbenstange
zur axialen Bewegung des Kolbenanschlags im Be-
héltnis aufweist.

Mit Ventil versehene Behaltnisanordnung (10) nach
einem der vorhergehenden Anspriiche, wobei das
Ventil (14; 14’) elastomeres Material aufweist.

Mit Ventil versehene Behaltnisanordnung (10) nach
einem der vorhergehenden Anspriiche, wobei die
permanente Dichtung (16) eine Schweillnaht zwi-
schen dem Ventil (14; 14’) und dem Behaltnis (12)
aufweist.

Mit Ventil versehene Behaltnisanordnung (10) nach
Anspruch 9, wobei die Schweillnaht eine durch Ra-
diofrequenz- (RF)-SchweilRen oder durch Warme-
schweillen hergestellte Schweilinaht ist.

Mit Ventil versehene Behaltnisanordnung (10) nach
einem der Anspriche 1 bis 8, wobei die permanente
Dichtung (16) eine Klebeverbindung zwischen dem
Ventil (14; 14’) und dem Behaltnis (12) umfasst.

Mit Ventil versehene Behaltnisanordnung (10) nach
einem der vorhergehenden Anspriiche, wobei eine
axiale Vorwartsbewegung des Ventils (14; 14’) rela-
tivzum Behaltnis (12) durch eine oder mehrere radial
einwérts von einer Innenflache des Behéltnisses an
einer axialen Stelle, die axial vor der permanenten
Dichtung (16) ist, abstehenden Ausbildungen (13)
unterbunden ist.

Mit Ventil versehene Behaltnisanordnung (10) nach
Anspruch 12, ferner aufweisend eine oder mehrere
radial einwarts von einer Innenflache des Behaltnis-
ses an einer axialen Stelle, die axial hinter der per-
manenten Dichtung (16) ist, abstehende Ausbildun-
gen (13).
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14. Nasalspender, aufweisend die mit Ventil versehene

Behaltnisanordnung (10) nach einem der Anspriche
1 bis 13.

15. Verfahren zum Benutzen einer mit Ventil versehene

Behaltnisanordnung (10), umfassend die folgenden
Schritte:

i) Bereitstellen eines ein Fluid im ersten Volu-
men enthaltenden, mit Ventil versehenen Be-
haltnisses nach einem der Anspriiche 1 bis 13
und

iiy Bewegen des Kolbenelements (32) axial nach
vorne relativ zum Ventil (14; 14’), um das Fluid
mit Druck zu beaufschlagen, so dass die nach-
giebige Dichtung (22; 22’) sich zur offenen An-
ordnung bewegt und den AusstoR des Fluids
durch das Ventil Uber den Kanal (18) erlaubt.

Revendications

Récipient a clapet (10) comprenant :

un récipient (12) pouvant contenir un fluide, le
récipient s’étendant en direction axiale, et pos-
sédant une extrémité antérieure ouverte (12a) ;
un clapet (14 ; 14°) placé dans le récipient, le
récipient a clapet étant configuré de fagon a in-
hiber le déplacement axial du clapet vers 'avant
par rapport au récipient ; et

un élément a piston (32) disposé axialement
vers larriére du clapet, 'élément a piston pou-
vant étre déplacé axialement dans le récipient
et définissant un premier volume (24) dans le
récipient, entre 'élément a piston et le clapet,
I’'élément a piston étant configuré pour augmen-
ter la pression d’un fluide dans le premier volu-
me lors du déplacement axial vers I'avant par
rapport au clapet ;

caractérisé en ce que le clapet comprend :

un joint permanent (16) isolant par le fluide
le clapet a l'intérieur du récipient sur le pé-
rimetre intégral du clapet ; et

un canal (18) contournant le joint perma-
nent, le canal possédant une premiere
ouverture (20a) en communicationfluidique
avec I'atmosphére hors du récipient a cla-
pet, et une deuxieme ouverture (20b) isolée
sélectivement du premier volume par un
joint élastique (22, 22’) ;

le joint élastique pouvant se déplacer entre
une configuration de fermeture hermétique
et une configuration ouverte de fagon a iso-
ler sélectivement le canal du premier volu-
me,

dans la configuration de fermeture hermé-
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tique le joint élastique isolant par le fluide le
clapet contre le récipient de fagon a isoler
par le fluide ladite deuxiéme ouverture du
canal du premier volume, et, dans la confi-
guration ouverte, la deuxi€éme ouverture du
canal étant en communication fluidique
avec le premier volume ; et

le joint élastique pouvant &étre déplacé de la
configuration de fermeture hermétique a la
configuration ouverte lorsque la pressiondu
fluide dans le premier volume dépasse un
premier seuil de pression.

Récipient a clapet (10) selon une quelconque des
revendications précédentes, le joint élastique (22,
22’) comprenant un ou plusieurs éléments flexibles
(22a, 22b, 22a’, 22b’).

Récipient a clapet (10) selon la revendication 2, le
ou plusieurs éléments flexibles (22a, 22b, 22a’, 22b’)
s’étendant partiellement de fagon circonférentielle
autour dudit clapet (14 ; 14°), et le restant du clapet
formant un joint avec le récipient (12) de fagon cir-
conférentielle autour d’un ou plusieurs éléments
flexibles.

Récipient a clapet (10) selon la revendication 2, ou
plusieurs éléments flexibles (22a, 22b, 22a’, 22b’)
s’étendant de fagon entiérement circonférentielle
autour dudit clapet (14)

le joint élastique (22, 22°) comprenant, en option au
moins deux éléments flexibles (22a, 22b ; 22a’,
22b’) ; et

les au moins deux éléments flexibles (22a, 22b ;
22a’, 22b’) étant, en option, alignés entre eux dans
le sens axial.

Récipient a clapet (10) selon une quelconque des
revendications précédentes, le canal (18) compre-
nant au moins un élément de canal axial (18a) et au
moins un élémentde canal additionnel (18b) agencé
de fagon substantiellement perpendiculaire audit au
moins un canal axial et en communication fluidique
avec celui-ci.

Récipient a clapet (10) selon une quelconque des
revendications précédentes, le joint permanent (16)
comprenant au moins une bride (28a, 28b) faisant
saillie vers I'extérieur depuis ledit clapet sur I'inté-
gralité du périmétre du clapet,

le joint permanent (16) comprenant, en option, au
moins deux brides (28a, 28b) faisant saillie vers 'ex-
térieur depuis ledit clapet sur 'intégralité du périme-
tre du clapet, les au moins deux brides étant dispo-
sées de fagon a étre alignées axialement 'une avec
I'autre.

Récipient a clapet (10) selon une quelconque des
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10.

1.

12.

13.

14.

15.

revendications précédentes, ledit élément a piston
(32) comprenant un bouchon-piston et une tige de
piston raccordée au bouchon-piston pour permettre
le déplacement axial du bouchon-piston dans le ré-
cipient.

Récipient a clapet (10) selon une quelconque des
revendications précédentes, ledit clapet (14 ; 14’)
comprenant un matériau élastomére.

Récipient a clapet (10) selon une quelconque des
revendications précédentes, ledit joint permanent
(16) comprenant une soudure entre le clapet (14 ;
14’) et le récipient (12).

Récipient a clapet (10) selon la revendication 9, la-
dite soudure étant une soudure a radiofréquence
(RF) ou une thermo-soudure.

Récipient a clapet (10) selon une quelconque des
revendications 1 a 8, le joint permanent (16) com-
prenant un joint collé entre le clapet (14 ; 14’) et le
récipient (12).

Récipient a clapet (10) selon une quelconque des
revendications précédentes, le déplacement axial
en avant du clapet (14 ; 14’) par rapport au récipient
(12) étantinhibé par une ou plusieurs formations (13)
saillantes radialementvers une surface intérieure du
récipient en un emplacement axial situé axialement
en avant par rapport au joint permanent (16).

Récipient a clapet (10) selon la revendication 12,
comprenant en outre une ou plusieurs formations
(13) saillantes radialement vers l'intérieur d’une sur-
face interne du récipient, en un emplacement axial
situé axialement en arriére par rapport au joint per-
manent (16).

Distributeur nasal comprenant le récipient a clapet
(10) selon une quelconque des revendications 1 a
13.

Méthode d’utilisation d’un récipient a clapet (10),
comprenant les étapes suivantes :

i) utilisation d’'un récipient a clapet selon une
quelconque des revendications 1 a 13, conte-
nant un fluide dans le premier volume ; et

i)y déplacement de I'élément a piston (32) axia-
lement en avant par rapport au clapet (14 ; 14°)
pour mettre le fluide sous pression de sorte que
le joint élastique (22, 22’) se déplace vers la con-
figuration ouverte, et permette I'expulsion du
fluide a travers le clapet par le biais du canal
(18).
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