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(54) METHOD FOR ASSEMBLING A DISPENSING SYSTEM FOR DISPENSING A FLUID MEDIUM

(57) The invention provides a method for assembling
a dispensing system (1) for dispensing a fluid medium
under pressure, the method including: providing a valve
cup (10) including a valve (50) and a bag (100), the valve
(50) configured to attach to an opening of the bag (100),
wherein the valve cup (10) is either formed from a first
plastic or includes a lining (70) formed from the first plas-
tic; inserting the valve (50) into the opening of the bag
(100) and fluidly sealing the bag (100) to the valve (50);
providing a container (30), the container (30) including
an opening (32) and suitable for storing a fluid medium
under pressure and formed, at least in part, from a second
plastic; inserting the bag (100) into the container (30) and
positioning the valve cup (10) at the opening (32) of the
container (30); pressurising the internal volume of the
container (30); and welding the valve cup (10) to the con-
tainer (30) to thereby provide a seal between the valve
cup (10) and the opening (32) of the container (30).
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Description

[0001] The invention relates to a method for assem-
bling a dispensing system for dispensing a fluid medium
stored under pressure, the dispensing system exhibiting
an improvement in sealing performance and attachment
between a valve cup and a container.

Background

[0002] Systems for dispensing a fluid medium stored
under pressure are generally well-known. Many systems
dispense aerosols, such as deodorant or paint, generally
as a fine spray. However, any fluid medium may be stored
and dispensed, e.g., shampoo, etc.
[0003] Typical systems include a container, a valve,
and a valve cup, wherein the valve cup supports the valve
usually at a central part thereof and also closes off an
opening of the container. The inner volume of the con-
tainer is usually pressurised and maintained in such a
state by the valve and the seals between the valve cup
and valve, and valve cup and container opening. When
the valve is actuated, the pressure difference between
the inner volume of the container and the outside envi-
ronment causes the fluid medium to be expelled from the
container. Some systems employ a two-stage container
having an inner and outer container, one of which con-
tains the propellant gas, whereas others may employ a
single container with the fluid medium also acting as the
propellant.
[0004] Traditionally, the containers are made from a
metal, usually aluminium. Recently, there has been an
increasing trend to use plastics, namely polyethylene
terephthalate (PET), as the containers for these dispens-
ing systems for various advantages such as cost and
ease of manufacturing, among others. The systems
should be stable and be able to withstand the internal
pressures of the container while also providing an ade-
quate seal.
[0005] Conventional systems employing PET contain-
ers also typically use a metal, e.g., aluminium, for the
valve cups which ensures a suitable sealing engagement
between the valve cup and valve. The valve cup may be
clinched to a lip of the opening of the container. While
the attachment between the valve cup and container is
often sufficient at most normal operating temperatures,
higher temperatures can cause the PET container to de-
form to a large degree such that the connection between
the aluminium valve cup and container opening is no
longer fluid tight. This is highly disadvantageous as the
propellant gas and/or the fluid medium can escape from
the container.
[0006] DE 37 37 265 A1 proposes a solution to this
problem by additionally forming the valve cup from a plas-
tic, such as PET. In this case, the valve cup can be weld-
ed, e.g., friction welded, to the container because the
valve cup and container are made of the same or similar
materials. At high temperatures, the weld is sufficient to

maintain the seal between the valve cup and the contain-
er.
[0007] European safety requirements specify that aer-
osol systems should not be exposed to temperatures
above 50°C. However, in practice, such dispensing sys-
tems may be subject to much higher temperatures. In
the case of DE 37 37 265 A1, the disclosed device does
not provide sufficient sealing performance at tempera-
tures exceeding 50°C because the plastic valve cup may
also deform at these temperatures to the extent that the
seal between the valve cup and valve is lost.
[0008] A method for assembling a dispensing system
for dispensing a fluid medium and exhibiting sufficient
sealing performance at temperatures greater than 50°C
is therefore required. Herein, temperatures greater than
50°C should be understood as reasonable temperatures
that the dispensing system might be exposed to, e.g., up
to 100°C.

Summary

[0009] The problem is solved by a method for assem-
bling a dispensing system for dispensing a fluid medium
stored under pressure, the method including:

- providing a valve cup including a valve and a bag,
the valve configured to attach to an opening of the
bag, wherein the valve cup is either formed from a
first plastic or includes a lining formed from the first
plastic;

- inserting the valve into the opening of the bag and
fluidly sealing the bag to the valve;

- providing a container, the container including an
opening and suitable for storing a fluid medium under
pressure and formed, at least in part, from a second
plastic;

- inserting the bag into the container and positioning
the valve cup at the opening of the container;

- pressurising the internal volume of the container; and
- welding the valve cup to the container to thereby

provide a seal between the valve cup and the open-
ing of the container.

[0010] In the above method, a bag is attached to a
valve which forms part of a valve cup. The valve cup and
bag are subsequently inserted in the container and po-
sitioned adjacent to the opening of the container. In this
state, the inner volume of the container may be pressu-
rised using a propellant gas, preferably by undercup gas-
sing. That is, the volume between the bag and container
may be pressurised. Assembling the dispensing system
in this way allows for the pressurised container to be at-
tached to the valve cup in a state ready to receive a fluid
medium. The pressures may typically be lower than as
used in conventional containers.
[0011] Because the valve cup and the container are
formed from plastic, plastic welding can be used to join
the two, thereby providing a seal between the valve cup

1 2 



EP 3 683 169 A1

3

5

10

15

20

25

30

35

40

45

50

55

and the container. This seal is particularly advantageous
when deformation of the valve cup and/or container oc-
curs due to exposure to temperatures greater than 50°C
because the weld, and thus seal, is maintained.
[0012] In another embodiment of the method above,
the valve cup is formed from the first plastic material, and
the first plastic material is a semi-crystalline polyester.
[0013] The valve cup is a component that supports the
valve and is placed so as to cover the opening of a con-
tainer suitable for containing a fluid medium to be dis-
pensed. Semi-crystalline polyesters have a greater de-
gree of crystallinity compared to more amorphous poly-
esters. As a result, semi-crystalline polyesters typically
do not deform when exposed to temperatures greater
than 50°C, at least as compared with amorphous poly-
esters. In this way, structural rigidity of the valve cup can
be improved at higher temperatures meaning that the
seal between the valve held by the valve cup and the
valve cup is maintained.
[0014] A further embodiment of any of the methods
above includes the first plastic material having a degree
of crystallinity greater than 35%, preferably greater than
38%, when measured using differential scanning calor-
imetry.
[0015] The degree of crystallinity is one property that
provides the plastic material with its rigidity at higher tem-
peratures. Typically, plastics may have some percentage
of amorphous regions and some percentage of crystal-
lised regions. When exposed to high temperatures, the
amorphous regions undergo a transition from a hard and
brittle state to a more rubbery and soft state. Thus, it can
be considered that the amorphous regions lead to defor-
mation of the plastic at greater temperatures. Providing
a material with a higher degree of crystallinity may reduce
the degree of deformation of the plastic material at higher
temperatures.
[0016] As a further note, the degree of crystallinity is
generally measured with respect to a certain method -
here it is given as differential scanning calorimetry (DSC).
Generally, various methods may give slightly different
results because the degree of crystallinity is essentially
an average value. When using other methods, an appro-
priate scaling should be taken into consideration with re-
spect to the value obtained by DSC.
[0017] In a further embodiment of any of the methods
above, the first plastic material is selected from the group
consisting of: crystallised PET, PBT, PEN, PEN/PET co-
polymers, or a blend of any of the foregoing; and the
second plastic material is a polyester, preferably PET.
[0018] Crystallised PET (CPET), PBT, PEN, and
PEN/PET copolymers are or can be semi-crystalline pol-
yesters. These materials are particularly advantageous
for their other properties in packaging and not just the
rigidity at elevated temperatures.
[0019] However, any polyester that can be semi-crys-
talline and does not deform to a suitable degree at large
temperatures may also be used as the semi-crystalline
material. Moreover, any blend of CPET, PBT, PEN, and

PEN/PET may be used as the first plastic material. In a
preferred embodiment, PBT is used as the first plastic
material.
[0020] Forming the container from a second plastic,
such as PET, can be highly beneficial. In this way, the
container can retain the advantages of PET as used in
packaging, while also being able to be coupled/welded
to the valve cup formed of the first plastic. This means
that the seal between the valve cup and container can
be maintained, even if the container deforms.
[0021] In one embodiment of any of the methods
above, the container is entirely formed from the second
plastic material. Forming the container in this way means
that the container retains the beneficial properties of the
second plastic. Polyesters, and in particular PET, have
many advantageous qualities in packaging applications.
They can be easy to manipulate and thus forming valve
cups and containers may be relatively easier and quicker.
In some cases, the polyesters may also be relatively
cheap. Some polyesters can also be recycled thus re-
ducing the overall overhead cost. Finally, some polyes-
ters can also be sterilised which is particularly advanta-
geous for medical applications.
[0022] In another, alternative embodiment of the meth-
ods above, the second plastic material is a semi-crystal-
line polyester.
[0023] In an alternative to the methods above, at least
a part of the container may be formed from the semi-
crystalline material. Preferably, this part is adjacent or in
contact with the opening of the container. This part may
be a lip portion, a neck portion, and/or the entire contain-
er. In this way, when the container experiences elevated
temperatures, the part adjacent or in contact with the
opening does not deform. In other words, at elevated
temperatures, the opening maintains its shape. In this
way, any seal with the valve cup can be maintained.
[0024] A further embodiment of the methods above
provides the container made from the second plastic ma-
terial has a degree of crystallinity greater than 35%, pref-
erably greater than 38%, when measured using differen-
tial scanning calorimetry.
[0025] Another embodiment of the methods above has
the second plastic material selected from the group con-
sisting of: crystallised PET, PBT, PEN, PEN/PET copol-
ymers, or a blend of any of the foregoing; and the first
plastic material is a polyester, preferably PET. Prefera-
bly, the second plastic material is PBT.
[0026] As above, reliable sealing may be achieved by
ensuring that the container is suitably sealed to the valve
cup. Plastic valve cups may be advantageous for various
reasons such as cost and ease of manufacturing. How-
ever, some plastic valve cups may be prone to deforma-
tion at higher temperatures. Using a plastic valve cup
permits welding to the plastic container. Therefore, even
if the valve cup deforms, the container is fixed to the valve
cup in such a way that the seal therebetween is not bro-
ken. In other words, the seal between the valve cup and
container is maintained.
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[0027] In some configurations, the rigid part of the con-
tainer may provide a sufficient rigid basis for any defor-
mation of the valve cup to be directed radially towards
the valve supported by the valve cup. In other words, the
radial forces acting against the rigid part of the container
may cause a compressive force on a part of the valve at
the centre of the valve cup. This means that the valve
may be reliably held and sealed by the valve cup even if
the valve cup is formed of a deformable plastic.
[0028] In an alternative embodiment of the methods
above, the valve cup is formed from a metal or rigid ma-
terial, and the valve cup includes the polyester lining pro-
vided at at least a portion of the valve cup that faces the
container when assembled, wherein the polyester lining
is either held by the valve cup or is coated onto the valve
cup.
[0029] In an alternative valve cup, the valve cup may
be formed of two materials; a metal or rigid material body,
and a polyester lining. The metal or rigid material may
be formed from any suitable material that does not deform
or warp at temperatures greater than 50°C. That is, the
rigidity of the valve cup is provided by the metal or rigid
material, which thereby ensures that the valve is reliably
held and sealed by the valve cup. The polyester lining
preferably covers at least a part of the metal or rigid ma-
terial valve cup. Preferably, this part faces the container
when the valve cup is fixed to the container. In this way,
the valve cup may be welded to a plastic container, thus
enabling a seal between the valve cup and the container.
[0030] The polyester lining is coated or held by the
valve cup and may be fixed by adhesive to the valve cup.
The polyester lining may be coated directly onto a surface
of the valve cup, thus providing a chemical bond between
the metal or rigid material and the polyester lining. This
may be advantageous should the polyester lining expe-
rience distortion when heated. Alternatively, the polyes-
ter lining may be held by a specific configuration of the
valve cup, e.g., the valve cup may be shaped so as to
be able to crimp or clinch the polyester lining. This pro-
vides a mechanical configuration which may be advan-
tageous when coating is not possible because of the ma-
terials chosen, or when the chemical bonds do not suffi-
ciently withstand deformation of the polyester lining. The
polyester lining may be provided on an underside of the
valve cup. The polyester lining may also be formed from
any of the semi-crystalline polyesters.
[0031] In a further embodiment of the method above,
welding the valve cup to the container includes welding
the valve cup to the container by any one of: friction weld-
ing, ultrasonic welding, and laser welding.
[0032] These welding techniques are particularly ad-
vantageous as they can be used to weld plastic to plastic,
and do not cause any propellant gas to adversely react,
e.g., these techniques do not provide a source of ignition.
[0033] Another embodiment of any of the methods in-
volves pressurising the volume of the container between
the inside of the container and the outside of the bag to
between 1 to 3 bar, preferably between 1 .5 to 2.5 bar,

by undercup gassing.
[0034] Although the pressure of 1 to 3 bar is not par-
ticularly high, the pressurisation is performed without any
fluid medium to be dispensed disposed in the bag. In this
way, when the dispensing system is welded and sealed,
any addition of the fluid medium to the dispensing system
via the valve thereof increases the pressure within the
container. This may then provide the necessary pressure
for dispensing the fluid medium. Performing the pressur-
isation in this way means that the welding process is sub-
stantially easier because the pressures involved are low-
er.
[0035] A further embodiment of any of the methods
above involves the valve cup including an inverted U-
shaped receiving portion and the container including a
lip portion, wherein prior to welding the valve cup to the
container, the method further includes snap fitting the
inverted U-shaped receiving portion to the lip portion.
[0036] The inverted U-shaped receiving portion can be
provided on an outer surface or diameter of the valve cup
and is preferably shaped and sized to receive a lip portion
of the container. In this manner, the valve cup can be
reliably positioned with respect to the container and can
be suitably attached via, for example, welding. The in-
verted U-shaped receiving portion may be provided with
at least one protrusion to aid in fixing, at least temporarily,
the valve cup to the container to thereby facilitate the
welding without concern of the valve cup being displaced.
[0037] Another embodiment of the method above fur-
ther comprises, before inserting the bag into the contain-
er, folding the bag so as to decrease the footprint of the
bag to less than the diameter of the opening of the con-
tainer. Preferably, the folding includes twisting the bag
around a central axis of the valve or folding the bag into
a concertina pattern.

Brief Description of the Drawings

[0038]

Fig. 1 shows an assembled dispensing system that
may be assembled in accordance with the
present invention;

Fig. 2a shows a cross-section of the valve cup of Fig.
1;

Fig. 2b shows a top-down view of valve cup in Fig. 2a;
Fig. 3 shows an exploded view of the valve cup and

container of Fig. 1;
Fig. 4 shows an exemplary valve cup; and
Fig. 5 shows a method for assembling a dispensing

system in accordance with the present inven-
tion.

Detailed Description

First Example

[0039] Fig. 1 shows a dispensing system 1. The dis-
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pensing system 1 includes a valve cup 10 according to
a first example that may be used with the method accord-
ing to the invention, a container 30, and a valve 50. Typ-
ically, the inner region of the container 30 is pressurised
to a pressure greater than atmospheric pressure. When
a fluid medium is stored within the container, this pres-
sure may be 7 bar, although the pressure is not limited
to this and may take any desired value limited only by
regional or governmental restrictions. The valve 50 is
generally held in a fixed position by the valve cup 10 such
that, when a force is applied to the valve 50 from a user,
the valve 50 can be actuated to an open position. In this
position, the pressure difference causes the fluid medium
to be distributed from the container 30 via the valve 50.
[0040] The valve 50 is shown in detail in Fig. 1, but it
should be appreciated that any suitable known valve can
be substituted for valve 50. In Fig. 1, the valve 50 may
include a main body 52 which is preferably cylindrical
and includes a hollow inner portion. A plunger 53 may
also be provided and communicates with the hollow inner
portion of the main body 52. In some examples, the plung-
er 53 may be disposed totally within the main body 52,
but preferably has a dispensing tip 54 protruding away
from the main body 52.
[0041] The dispensing tip 54 may have any cross-sec-
tional shape but is preferably cylindrical. The dispensing
tip 54 may also include an upper channel 55 that defines
a hollow inner portion of the dispensing tip 54. A through
hole 56 may be provided at a lower portion of the dis-
pensing tip 54. In Fig. 1, the through hole 56 extends
perpendicularly to the axis of the upper channel 55, but
the through hole 56 is not limited to this configuration.
The main body 52 of the valve 50 may also include a
lower channel 57 that extends from a lower part of the
main body 52. In one configuration, as seen in Fig. 1, the
upper and lower channels 55, 57, and the plunger 53 and
main body 52 share the same common central axis.
[0042] The plunger 53 may be provided so as to slide
in the direction of the common central axis. The plunger
53 may be biased to a closed position by a spring (not
shown) disposed in the hollow portion of the main body
52 and communicating with receiving parts, such as per-
pendicular flanges, of the plunger 53. Fig. 1 shows a pos-
sible closed position whereby the lower channel 57 is
prevented from fluidly communicating with the upper
channel 55 and through hole 56 by a seal member 60,
described in more detail below. To actuate the valve 50,
a user may apply a downward force in the axial direction
of the main body 52, thereby causing the plunger 53 to
traverse downwards (with respect to Fig. 1) such that the
through hole 56 communicates with the hollow part of
the main body 52. In this way, the upper and lower chan-
nels 55, 57 may be in fluid communication in this open
position. Based on the pressure difference, the fluid me-
dium can be evacuated from the container 30 through
the lower channel 57, the hollow portion of the main body
52, the through hole 56, and finally the upper channel
55. A cap or other directional device may be provided to

communicate with the dispensing tip 54 to direct the flow
of the fluid medium when exiting the upper channel 55
as is known in the art.
[0043] Optionally, a bag 100 (see Fig. 5) may be at-
tached to the valve 50. The valve 50 may have recesses
58 or any other means to allow for attachment of the bag
100 to the valve 50. Preferably, the bag 100 has an open-
ing that fits around the lower channel 57 of the valve 50.
In this way, the inner volume of the bag 100 may be in
fluid communication with the lower channel 57 and hence
also the upper channel 55 when the valve 50 is actuated.
In this preferred configuration, the fluid medium may be
housed in the bag 100 and the inner volume of the con-
tainer 30 between the walls of the container 30 and the
bag 100 may be pressurised with propellant gas. In the
alternative, the fluid medium may also act as the propel-
lant gas in the absence of the bag 100.
[0044] The valve 50 is supported by the valve cup 10.
In the example of Fig. 1, the valve 50 is centrally mounted
in the valve cup 10; that is, the valve cup 10 and valve
50 share the same central axis. The valve cup 10 may
have a central opening 11 for such a purpose, as seen
in Fig. 2a. However, it should be appreciated that any
mounting configuration of the valve 50 can be employed.
[0045] Figs. 2a and 2b further highlight the exemplary
mounting configuration for mounting the valve 50 to the
valve cup 10. The central opening 11 may be defined by
an inclined portion 13 of the valve cup 10. The inclined
portion 13 may define an outer diameter d1 at its thickest
point and slope towards the central opening 11, the cen-
tral opening 11 having a diameter smaller than d1. The
diameter d1 is preferably larger that the diameter of the
main body 52 of the valve 50. In one example configu-
ration, the diameter d1 may be 14 mm, but the diameter
d1 is not limited to this value. It should also be appreciated
that the inclined portions 13 do not have to be inclined,
but should at least project towards the central opening
11. The inclined portion 13 may also have a number of
first inner projections 12 disposed at the sides facing cen-
tral opening 11. While Fig. 2b shows eight first inner pro-
jections 12, the present invention is not limited to this
number. These first inner projections 12 may communi-
cate with the outer diameter of the dispensing tip 54 of
the valve 50 in order to firmly support the dispensing tip
54 as seen in Fig. 1.
[0046] The valve main body 52 may be supported by
second inner projections 14 that, in Fig. 2a, are disposed
below the inclined portions 13. In this way, the valve 50
may be threaded through the valve cup 10 from a lower
side thereof (i.e., starting from the direction where the
container 30 is positioned in Fig. 1) until the top of the
main body 52 abuts either the lower side of the inclined
portions 13 or the seal member 60 positioned at the lower
side of the inclined portions 13. Projections on the top of
the main body 52 as seen in Fig. 1 may also be provided
so as to accommodate the seal member 60. A groove 59
in the top part of the valve main body 52 may also be
provided to aid in aligning the seal member 60, allowing
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the seal member 60 to flex, and/or equalising the pres-
sure.
[0047] The seal member 60 is preferably sized so as
to surround the outer diameter of the dispensing tip 54
and cover the through hole 56 in the closed position, as
seen in Fig. 1. When the plunger 53 is pressed down-
wards by the user, the seal member 60 may be permitted
to flex by virtue of the groove 59, although this is not
essential.
[0048] When assembling the valve 50 and valve cup
10, the seal member 60 may be inserted into the lower
region of the valve cup 10 defined by the second inner
projections 14, or the seal member 60 may be positioned
on top of the valve main body 52. In any case, when the
valve 50 is threaded into the valve cup 10 such that the
dispensing tip 54 passes through the central opening 11,
the second inner projections 14 may hold the valve main
body 52 in place. In some examples, the second inner
projections 14 may include raised portions 15 that snap
fit into corresponding receiving portions provided in the
valve main body 52. Fig. 1 exemplifies this configuration
in more detail. This configuration enables the valve 50
to be rigidly held and sealed by the valve cup 10.
[0049] The structure of the valve cup 10 is not partic-
ularly limited. Figs. 1, 2a, and 2b show one exemplary
configuration, although the specific construction is not
limited to that shown. The valve cup 10 may include in-
verted U-shaped receiving portions 16 that are adapted
to receive a lip portion 38 of the container 30. The outer
side of the inverted U-shaped receiving portions 16 may
define the outer dimension or diameter d2 of the valve
cup 10. Preferably, the diameter d2 is greater than outer
diameter of an opening 32 of the container 30. In one
example configuration, the diameter d2 may be 34.1 mm,
but the diameter d2 is not limited to this value.
[0050] The inverted U-shaped receiving portions 16
may define a space wherein the inner surfaces of the
inverted U-shaped receiving portions 16 may contact the
lip portion 38 of the container 30 when the valve cup 10
is attached to the container 30. The innermost surface
of the inner surfaces may define a diameter d3 of the
valve cup 10 which may be equal to or less than the inner
diameter of the opening 32. In one example configura-
tion, the diameter d3 may be 24.8 mm, but the diameter
d3 is not limited to this value. In some configurations, the
outermost surface of the inner surfaces may be provided
with a projection 17 extending towards the innermost sur-
face. As seen in Fig. 1, the projection 17 may mate with
a lower part of the lip portion 38. Preferably, the projection
17 facilitates a snap-fit engagement of the valve cup 10
with the container 30 which may improve the ease of the
welding process between the valve cup 10 and container
30 by ensuring correct alignment.
[0051] The inverted U-shaped receiving portions 16
may have a height h1 than is greater than the height of
the lip portion 38 such that the lip portion 38 is completely
contained within the inverted U-shaped receiving por-
tions 16. This configuration is seen in Fig. 1. In one ex-

ample configuration, the height h1 may be 6.7 mm, but
the height h1 is not limited to this value. The valve cup
10 may also have a section that connects the outer part
of the inclined portions 13 to the inner part of the inverted
U-shaped receiving portions 16. This section may define
a second height h2 than is greater than the height h1
such that the section is positioned below the lip portion
38. In one example configuration, the height h2 may be
9.25 mm, but the height h2 is not limited to this value.
[0052] The section may also be provided with a number
of enforcing members or portions 18 that extend from the
inverted U-shaped receiving portions 16 to the outer side
of the inverted portions 13. This may aid in increasing
the structural rigidity of the valve cup 10 while also re-
ducing production costs and material consumption. Fig.
2b shows eight enforcing portions 18 but the number is
not limited to this and more or less enforcing portions 18
can be used depending on the desired structural require-
ments. The enforcing portions 18 can be made of the
same material as the valve cup 10 or a different material.
The enforcing portions 18 may be integrally formed with
the valve cup 10 or formed as separate components.
[0053] As mentioned above, the valve cup 10 is con-
figured to be attached to the container 30. In Fig. 3, the
container 30 comprises an opening 32 that is circular;
however, any shaped opening 32 may be used. The con-
tainer 30 may comprise a main body 34 that is connected
to the opening 32. In some preferred configurations, the
container 30 may include a neck portion 36 which con-
nects the opening 32 to the main body 34. The lip portion
38 may be provided as part of the neck portion 36 or as
a separate component. The general dimensions of the
container 30 are not limited in any particular manner,
aside from the relationships with respect to the dimen-
sions of the valve cup 10 as mentioned above.
[0054] In accordance with the present invention, the
valve cup 10 may be formed from a plastic material that
is a semi-crystalline polyester. In this manner, the struc-
tural rigidity of the valve cup 10 can be ensured beyond
the recommended 50°C owing to the higher degree of
crystallinity. In some cases, the degree of crystallinity
may be greater than 35%, and preferably greater than
38% when measured using differential scanning calor-
imetry (DSC). DSC is a well-established method for
measuring thermal properties of materials and is not ex-
plained further herein.
[0055] One material that can be used for the valve cup
10 of the present invention is crystallised PET (CPET).
PET can either be amorphous or semi-crystalline, de-
pending on how it is processed. Typically, PET can be
injection moulded using a suitable mould (e.g., a valve
cup). When a standard cycle time is used, the resulting
PET product is completely amorphous. A semi-crystal-
line plastic is one that displays crystalline structures but
also amorphous regions. When heated, the amorphous
regions can transition from a hard and brittle state to a
rubbery, soft, and elastic state; the temperature at which
this occurs is known as the glass transition temperature.
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In a semi-crystalline plastic, the rigidity of the plastic is
proportional to the degree of crystallinity, which essen-
tially defines the percentage of the plastic that exhibits
crystalline structures. Because the crystalline structures
do not undergo the transition from hard to rubbery states,
the crystalline structures keep their shape and thus can
maintain the rigidity of the semi-crystalline plastic even
when the amorphous regions do make the transition at
the glass transition temperature.
[0056] The approximate degree of crystallinity of PET
ranges from 30% to 40%, although other percentages
may be possible. CPET may be formed by heating virgin
PET and allowing the heated PET to cool slowly, more
slowly than prescribed by a standard cycle used in injec-
tion moulding, thus forming crystalline structures. Thus,
CPET has a high degree of crystallinity. In contrast, amor-
phous PET (APET) is cooled much more quickly prevent-
ing the crystalline structures from forming.
[0057] CPET may also have nucleating agents added
thereto in order to enhance the formation of crystalline
structures in the material. Alternatively, other additives
may be introduced to PET in order to increase the stiff-
ness and/or durability, e.g., glass particles or fibres.
[0058] Typically, PET films and bottles have a limited
degree of crystallinity and usually have small crystallites
leading to a clear and transparent material. This is per-
haps the most common form of PET. CPET requires more
careful control when forming and thus can be much more
costly to produce.
[0059] CPET is much less subject to deformation under
stress, especially at larger temperatures, than amor-
phous PET (APET). This is primarily because of the ri-
gidity of the crystalline structures therein. Because semi-
crystalline polyesters include both crystalline and amor-
phous regions, they can be characterised by a glass tran-
sition temperature. For PET, the glass transition temper-
ature is between 67°C for amorphous PET to 81°C for
semi-crystalline PET. Therefore, in the case of PET, a
higher glass transition temperature correlates with a larg-
er degree of crystallinity, and thus PET having a higher
glass transition temperature is desired for use as the
valve cup 10, preferably over 74°C.
[0060] In a preferential embodiment, polybutylene
terephthalate (PBT) is used as the plastic material of the
valve cup 10. PBT is always semi-crystalline in normal
commercial settings. Typically, the degree of crystallinity
is always greater than 30%, and is usually in the range
of 40% to 50%. Although the glass transition temperature
is approximately 66°C for PBT, PBT is generally more
rigid that amorphous PET owing to the higher degree of
crystallinity. This makes PBT an excellent choice of ma-
terial for use as the valve cup 10.
[0061] Yet another material that is suitable is polyeth-
ylene napthalate (PEN). PEN is very stable, particularly
at higher temperatures. PEN can also form a semi-crys-
talline structure and has a glass transition temperature
of approximately 125°C. Compared to PET, PEN has
higher oxygen and water vapour barrier, tensile strength

and flexural modulus. In addition, moulding and blowing
cycles for PEN are much shorter than for PET leading to
increased productivity. However, the cost of PEN is, at
present, much higher than PET.
[0062] It should also be appreciated than many other
polyesters may be used provided that they display ap-
propriate semi-crystalline properties. Blends of polyes-
ters may also be used. In one example, a PEN/PET co-
polymer may be used, wherein the percentage of PEN
is relatively low in comparison to the percentage of PET,
e.g., between 10-20% PEN for reasons of cost. Other
copolymers may be used such as PET/PBT copolymers,
or even PET/PBT/PEN copolymers. However, any of
PET, PBT, or PEN may also be blended with other pol-
yesters and/or other additives, such as nucleating
agents, to form semi-crystalline structures.
[0063] Moreover, when the valve cup 10 is formed from
a semi-crystalline polyester, the valve cup 10 can be
welded to the container 30 when the container is formed
of a second plastic material. The welding can be per-
formed using any suitable technique to weld two plastics
together, but is preferably one of friction welding, ultra-
sonic welding, or laser welding. In this case, the container
30 may be formed of PET with any appropriate degree
of crystallinity and subsequently welded to the valve cup
10. This ensures that the valve cup 10 (e.g., the inverted
U-shaped receiving portion 16) does not separate from
the container 30 (e.g., the lip portion 38) even when de-
formation of the container 30 at high temperatures oc-
curs.
[0064] In accordance with the first valve cup 10 to be
used in the method of the invention, using a semi-crys-
talline polyester as the material for the valve cup 10 en-
sures that the valve 50 is suitable held by the valve cup
10 at temperatures over 50°C because deformation or
distortion of the valve cup 10 does not occur. In addition,
using a semi-crystalline polyester as the material for the
valve cup 10 means that a plastic container 30 can be
welded to the valve cup 10 thus ensuring that the seal
between the container 30 and valve cup 10 is maintained
even if deformation of the container 30 occurs. Thus, the
advantageous properties of PET when used as the con-
tainer 30 can be retained without compromising sealing
performance at higher temperatures.
[0065] It should be appreciated, however, that the ma-
terial of the container 30 is not limited to PET but may be
any suitable polyester and may also be formed of any of
the semi-crystalline polyesters above.
[0066] As discussed above, the rigidity of the valve cup
10 can also be improved by using the enforcing members
18. The enforcing members 18 may be formed of the
same semi-crystalline polyester or may be formed of a
different material, e.g., metal.
[0067] It should be appreciated that various modifica-
tions to the specific structure of the valve cup 10, con-
tainer 30, and valve 50 may be made while still conform-
ing to the principles of the first example of the invention.
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Second Example

[0068] As a second example of a component to be used
with the method of the invention, a part of the container
30 may be formed from any of the semi-crystalline poly-
esters used for the valve cup 10 of the first example.
Specifically, a part adjacent or in contact with the opening
32 of the container 30 may preferably be formed from
the semi-crystalline polyester. In contrast, the valve cup
10 may be formed from any polyester, such as PET.
[0069] In the second example, the opening 32 of the
container 30 maintains its rigidity at temperatures ex-
ceeding 50°C by virtue of being formed from the semi-
crystalline polyester. The valve cup 10 may maintain the
seal with respect to the valve 50 due to the compressive
forces acting radially inward from the opening 32 of the
container 30 if the valve cup 10 begins to deform at higher
temperatures.
[0070] Alternatively, the valve cup 10 may be struc-
tured in such a manner as to channel any deformation
to areas away from the valve 50, i.e., away from inclined
portion 13. For example, with reference to Fig. 2a, the
difference in heights h1 and h2 may aid in channelling
any deformation to be concentrated in the sections con-
necting the inverted U-shaped receiving portion 16 and
the inclined portion 13. Other structural configurations
may also be considered. In some cases, the enforcing
members 18 may be configured to prevent any deforma-
tion of the valve cup 10 at locations surrounding the valve
50.
[0071] In the second example, the container 30 is pref-
erably formed from the semi-crystalline polyester only at
a portion adjacent or in contact with the opening 32. This
may include only the lip portion 38. Alternatively, the en-
tire neck portion 36 and lip portion 38 may be made from
the semi-crystalline polyester. In other configurations,
the entire container 30 may be formed from the semi-
crystalline polyester, although this may increase the
costs and/or difficulty of the manufacturing processes as-
sociated with forming the container 30.
[0072] As with the first example, using a semi-crystal-
line polyester as the material for at least a part of the
container 30 ensures that the valve cup 10 is suitably
held by the container 30 at temperatures over 50°C be-
cause deformation or distortion of the opening 32 of con-
tainer 30 does not occur. This can limit or appropriately
deflect any deformation of the valve cup 10 meaning that
the valve 50 is stably held. In addition, using a semi-
crystalline polyester as the material for a part proximate
to the opening 32 of the container 30 means that a pol-
yester valve cup 10 can be welded to the container 30
thus ensuring that the seal between the container 30 and
valve cup 10 is maintained even if deformation of the
valve cup 10 occurs. The advantageous properties of
using PET when used as the valve cup 10 and potentially
as part of the container 30 can be retained without com-
promising sealing performance at higher temperatures.
[0073] It should be appreciated, however, that the ma-

terial of the valve cup 10 is not limited to PET but may
be any suitable polyester and may also be formed of any
of the semi-crystalline polyesters above.

Third Example

[0074] As a third example of a component to be used
in the assembly method of the present invention, the pri-
mary material of the valve cup 10 may be a metal or other
rigid material. Preferably, the primary material is alumin-
ium. The structure of the valve cup 10 may be the same
as in the first example.
[0075] Fig. 4 shows an example of the valve cup 10 in
accordance with the third example. In Fig. 4, a polyester
lining 70 may be provided on a surface of the valve cup
10, preferably at a portion that contacts the container 30.
The polyester lining 70 may be formed only in a region
that contacts the container 30, e.g., on the inner surfaces
of the inverted U-shaped receiving portion 16, or may be
formed entirely on the lower surface of the valve cup 10.
Additionally, the polyester lining 70 may be coated on
the valve cup 10, or may be a separate component that
is subsequently attached thereto via adhesive and/or
held by the valve cup 10. In this regard, the valve cup 10
may be configured to clamp or hold a part of the polyester
lining 70.
[0076] The polyester lining 70 may be formed from any
polyester, but is preferably formed from PET. When the
valve cup 10 is formed of a metal, i.e., aluminium, or other
rigid material, the structural rigidity of the valve cup 10
at temperatures greater than 50°C is ensured by the
structural rigidity of the metal or rigid material. In other
words, the metal or rigid material does not deform at tem-
peratures greater than 50°C. This means that the valve
cup 10 may reliably hold and seal the valve 50.
[0077] Providing the polyester lining 70 on a part of the
valve cup 10 means that the polyester lining 70 can be
welded using any of the aforementioned techniques to a
polyester based container 30, e.g., the container 30 of
the first example. In this way, the valve cup 10 can be
reliably attached to the container 30 such that any defor-
mation of the container 30 at temperatures greater than
50°C does not cause the valve cup 10 and container 30
to separate, and thus the seal therebetween is main-
tained.
[0078] The advantageous effects described in both the
first and second examples can therefore be realised by
the third example; namely, that the seal between the
valve 50 and valve cup 10 and the seal between the valve
cup 10 and container 30 can be maintained at tempera-
tures greater than 50°C.
[0079] As seen in Fig. 4, the polyester lining 70 may
also be provided with projections 77 similar to the pro-
jections 17 of the first example. The projections 77 may
be formed additionally as part of the polyester lining 70,
i.e., varying thickness of the polyester lining 70, or they
may be formed as a natural consequence of following
the projections 17 when coating the valve cup 10.
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[0080] The polyester lining 70 does not have to be
formed from the semi-crystalline polyesters as discussed
in the first and second examples. However, in some cas-
es, to prevent deformation of the polyester lining 70 that
may lead to detachment from the valve cup 10, the pol-
yester lining 70 may be formed from the semi-crystalline
polyesters.

Method for assembling dispensing system

[0081] In accordance with an embodiment of the
present invention, a method of assembling the dispens-
ing system using valve cups 10 or container 30 as de-
scribed in any of the first through third examples is now
given.
[0082] Fig. 5 details a method of assembling the dis-
pensing system 1 according to the present invention. In-
itially, the valve 50 is coupled to the valve cup 10. An
exemplary method for performing this coupling has been
described with respect to the first example, and so will
not be repeated here. Essentially any method or coupling
may be performed depending upon the exact structure
of the valve 50 and the valve cup 10.
[0083] A first step of the invention, as shown in Fig,
5(a), involves coupling the bag 100 to the valve 50. More
specifically, an opening of the bag 100 is attached to a
lower part of the valve 50, e.g., lower channel 57, such
that the valve 50 can be in fluid communication with the
interior of the bag 100 when actuated. The valve 50 may
be provided with any means for facilitating this coupling,
such as the recesses 58 in Fig. 1. The bag 100 may be
secured by any suitable means such as adhesive, weld-
ing, or clamping. The combination of bag 100 and valve
50 in a fixed arrangement is generally referred to as a
Bag On Valve (BOV). The bag 100 is preferably liquid,
gas, or fluid impermeable.
[0084] Once the bag 100 is securely attached to the
valve 50, the bag 100 may be folded to reduce the foot-
print thereof. As shown in Fig. 5(b), the bag 100 may be
folded in such a way that the footprint is less than the
diameter of the valve cup 10. Preferably, the footprint is
less than the diameter of the opening 32 of a container
30 to which the valve cup 10 is to be assembled such
that the BOV may be inserted into the opening 32. In an
exemplary method, the BOV is folded such that the foot-
print has a diameter d4 less than 25 mm or 22 mm, al-
though other diameters are possible.
[0085] The folding may be performed in any manner
so as to reduce the footprint of the BOV and allow inser-
tion into the container 30. In one embodiment, the flat
bag 100 is rolled around the axis of the valve 50 and
valve cup 10 such that the bag 100 is in a spiralled con-
figuration centred on the axis of the valve 50. In another
embodiment, the bag 100 may be folded in a concertina.
In both cases, the BOV is preferably provided with a suit-
able footprint.
[0086] In contrast to known methods, the BOV may not
be provided with a containing sleeve or tape to retain the

BOV in the folded configuration. According to the present
invention, the folded BOV is inserted directly into the con-
tainer 30, as is shown in Fig. 5(c). In this step, the BOV
is slid through the opening 32 of the container 30 while
maintained in the folded state to improve the ease of
insertion.
[0087] Once partially inserted, the inner region of the
container 30 may be filled with gas, preferably a propel-
lant gas. Suitable propellant gasses are known in the art
and are not discussed further herein. The method used
is preferably undercup gassing, which essentially means
that the gas is passed under the valve cup 10 and into
the region between the bag 100 and the inner volume of
the container 30. In the present invention, the inner vol-
ume of the container 30 may be pressurised to a pressure
between 1 to 3 bar, preferably 1.5 to 2.5 bar.
[0088] As seen in Fig. 5(d), once the gassing is com-
plete, the BOV is inserted into the container 30 such that
valve cup 10 contacts the opening 32 of the container
30. In a preferred configuration, the valve cup 10 is pro-
vided with the inverter U-shaped receiving portion 16 and
the container 30 is provided with the lip portion 38. Thus,
the BOV may be inserted into the container 30 until the
lip portion 38 of the container 30 abuts the inverted U-
shaped receiving portion 16.
[0089] In a more preferably configuration, the inverted
U-shaped receiving portion 16 comprises the projections
17, 77 which are adapted to engage in a snap-fit manner
with the underside of the lip portion 38. In this way, when
the valve cup 10 is pressed onto the lip portion of the
container 30, the U-shaped receiving portion 16 may de-
form slightly to allow the projections 17, 77 to pass over
the lip portion 38 and subsequently return to their resting
state once the projections 17, 77 have passed over the
lip portion 38. Securing the valve cup 10 in this way aids
in ensuring that the welding process is performed with
improved accuracy as the valve cup 10 can be reliably
aligned with the container 30.
[0090] As seen in Fig. 5(e), a welding head 110 may
be positioned over the valve cup 10 in order to weld the
valve cup 10 to the container 30. As described in the first
through third examples, the valve cup 10 and container
30 may be formed, at least in part, from plastics. This
means that welding or plastic welding, such as friction
welding, ultrasonic welding, or laser welding, can be per-
formed so as to weld the valve cup 10 to the container
30. Any of the welding techniques can be used and these
techniques are generally known in the art and so are not
described in any further detail herein.
[0091] Once the welding is completed, the dispensing
system 1 is assembled. Further assembly steps may be
possible, such as adding a protection overcap 120 to
cover the exposed part of the valve 50 as in Fig. 5(f). The
assembled dispensing systems 1 may then be transport-
ed to various consumers to be filled with a variety of dif-
ferent products. To fill the dispensing systems 1, the fluid
medium to be dispensed is passed through the valve 50
into the bag 100, i.e., via upper channel 55, through hole
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56, and lower channel 57. The pressure in the container
30 increases as the bag 100 fills with the fluid medium.
Preferably, the pressure increases to around 6 to 8 bar,
preferably 6.5 to 7.5 bar. This increase in pressure aids
in dispensing the fluid medium when the valve 50 is ac-
tuated by a user.
[0092] It should be noted that some or all of the steps
of the method may be performed in a sealed environment.
This may aid in assembling the dispensing system 1
when the pressure is increased.
[0093] According to this method, the dispensing sys-
tems are assembled by welding the valve cup 10 to the
container 30 after experiencing undercup gassing. Con-
ventional methods generally rely on clinching the valve
cup to the container, whereas the present assembly
method utilises the welding of a specially modified valve
cup 10 to a container 30. The welding may also be per-
formed at lower pressures and without the presence of
the fluid medium to the dispensed. This can ensure a
more reliable weld and potentially prevent any contami-
nation of the fluid medium to be dispensed.
[0094] The present invention therefore provides a
method for assembling a dispensing system 1 for dis-
pensing a fluid medium, the dispensing system 1 includ-
ing a valve cup 10 or container 30 that is modified to be
rigid at temperatures exceeding 50°C, while also allowing
for welding between the valve cup 10 and container 30.
Primarily, this can be achieved by using either a semi-
crystalline polyester with a high degree of crystallinity, or
by making use of a polyester layer on a metal or rigid
material valve cup.

Claims

1. A method for assembling a dispensing system for
dispensing a fluid medium stored under pressure,
the method including:

providing a valve cup including a valve and a
bag, the valve configured to attach to an opening
of the bag, wherein the valve cup is either formed
from a first plastic or includes a lining formed
from the first plastic;
inserting the valve into the opening of the bag
and fluidly sealing the bag to the valve;
providing a container, the container including an
opening and suitable for storing a fluid medium
under pressure and formed, at least in part, from
a second plastic;
inserting the bag into the container and position-
ing the valve cup at the opening of the container;
pressurising the internal volume of the contain-
er; and
welding the valve cup to the container to thereby
provide a seal between the valve cup and the
opening of the container.

2. The method of claim 1, wherein the valve cup is
formed from the first plastic material, and the first
plastic material is a semi-crystalline polyester.

3. The method of any of the preceding claims, wherein
the first plastic material has a degree of crystallinity
greater than 35%, preferably greater than 38%,
when measured using differential scanning calorim-
etry.

4. The method of any of claims any of the preceding
claims, wherein the first plastic material is selected
from the group consisting of: crystallised PET, PBT,
PEN, PEN/PET copolymers, or a blend of any of the
foregoing; and the second plastic material is a poly-
ester, preferably PET.

5. The method of any of claims any of the preceding
claims, wherein the container is entirely formed from
the second plastic material.

6. The method of any of claims 1 to 3, wherein the sec-
ond plastic material is a semi-crystalline polyester.

7. The method of any of claims 1 to 3 and 6, in particular
claim 6, wherein the second plastic material has a
degree of crystallinity greater than 35%, preferably
greater than 38%, when measured using differential
scanning calorimetry.

8. The method of any of claims 1 to 3 and 6 to 7, wherein
the second plastic material is selected from the group
consisting of: crystallised PET, PBT, PEN, PEN/PET
copolymers, or a blend of any of the foregoing, and
the first plastic material is a polyester, preferably
PET.

9. The method of claim 1, wherein the valve cup is
formed from a metal or rigid material, and the valve
cup includes the polyester lining provided at at least
a portion of the valve cup that faces the container
when assembled, wherein the polyester lining is ei-
ther held by the valve cup or is coated onto the valve
cup.

10. The method of any of the preceding claims, wherein
welding the valve cup to the container includes weld-
ing the valve cup to the container by any one of:
friction welding, ultrasonic welding, and laser weld-
ing.

11. The method of any of the preceding claims, wherein
pressurising the container includes pressurising the
volume of the container between the inside of the
container and the outside of the bag to between 1 to
3 bar, preferably between 1 .5 to 2.5 bar, by under-
cup gassing.
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12. The method of any of the preceding claims, the valve
cup including an inverted U-shaped receiving portion
and the container including a lip portion, wherein pri-
or to welding the valve cup to the container, the meth-
od further includes snap fitting the inverted U-shaped
receiving portion to the lip portion.

13. The method of any of the preceding claims, further
comprising, before inserting the bag into the contain-
er, folding the bag so as to decrease the footprint of
the bag to less than the diameter of the opening of
the container.

14. The method of any of the preceding claims, in par-
ticular claim 13, wherein folding includes twisting the
bag around a central axis of the valve or folding the
bag into a concertina pattern.
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