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Description

[0001] The current invention relates to a dispensing
system for a squeezable container. The currentinvention
also relates to a squeezable container having a dispens-
ing system. The invention relates to a spout for a dis-
pensing system. Further the invention relates to a method
of manufacturing a spout, dispensing system and/or a
squeezable container having the dispensing system.
[0002] A fluid can be held in the squeezable container.
Squeezable containers have been used for a long time.
They are easy to use and can be manufactured at low
costs. Squeezable containers have a couple of disad-
vantages. If the discharge opening is open, air can enter
and the content of the container can deteriorate. Dispens-
ing dosed amounts can be difficult. Product can clock the
discharge end, if not cleaned. Product can leak from the
container if not properly closed. After dispensing fluid
from the system, less fluid is held in the container. With
less fluid being held in the container, sputtering during
dispensing can occur.

[0003] It would be desirable to provide an improved
dispensing system for a squeezable container. It would
be desirable to improve application of the dispensed fluid,
e.g. by allowing the user to readily view, target, and con-
trol the dispensing of the fluent material from the pack-
age. It would be desirable to improve the appearance of
the dispensing system to provide an intuitive application
by the user. It would be desirable improving dispensing
of the fluid, e.g. by increasing the control of dispensing
for the user. It would further be desirable to improve seal-
ing of the content, in particular during transit. Further an
improved dispensing system should be able to be com-
bined with many, if notmost or all, squeezable containers.
Further, it would be desirable if such an improved system
could accommodate efficient, high-quality, high-speed,
large volume manufacturing techniques with a reduced
productrejectrate to produce products having consistent
operating characteristics unit-to-unit with high reliability.
[0004] It is a goal of the invention to improve the dis-
pensing system, such as dispensing systems known from
EP 2035287, in atleast one way. EP 2 035 287 discloses
a dispensing valve comprising flexible resilient material.
In the following several embodiments and features of em-
bodiments will be described. Any of the embodiments or
described features can be combined into a single em-
bodiment, unless specifically is indicated that combining
is not possible. Any combination of the features can result
in an improved dispensing system of the invention.
[0005] Embodiments ofthe dispensing system accord-
ing to the invention can be manufactured at low costs. In
particular the dispensing system allows dispensing of flu-
id without discretization of the dispensed amount as is
normal for pumps. Most embodiments of the invention
will have a spout opening at the dispensing end including
a valve function, thereby reducing the volume of fluid that
remains after dispensing being exposed to air / leftovers.
[0006] In accordance with aspects of the invention the
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dispensing end / spout opening is arranged such that, in
use, it can be moved with respect to the housing of the
dispensing system and with respect to the container on
which it is mounted. In this patent application movement
of the dispending end and/or spout opening relates to a
global movement of the dispensing end / spout opening
with respect to the housing, not including movement of
(a part of) the spout opening as a result of opening or
closing the spout opening.

[0007] In accordance with an aspect of the invention,
the dispensing end / spout opening can at least make a
pivoting movement. In use the dispensing end of the
spout is putin contact with a surface onto which the fluid
is applied. During dispensing the user can move the dis-
pensing end over the application surface in an application
direction, thereby applying a stroke of fluid onto the ap-
plication surface. The dispensing end can pivot in a di-
rection contrary to the application direction. By allowing
the spout opening to move in pivoting direction with re-
spect to the housing, the spout opening can follow the
contours of the surface onto which the fluid is applied.
This will improve the application of the fluid and, e.g.
when applying the fluid to the body of the user, will im-
prove the feeling. When the spout opening can move,
dosing of dispensed amount is made easy for the user.
By allowing a pivoting movement the spout opening can
move during use to compensate for changing distances
between container and application surface. The pivoting
of the spout opening allows the user to apply a force
during application of the fluid to a surface, while the piv-
oting compensates for a changing distance. The pivoting
prevents disturbing the dispensing of the fluid onto the
surface. Further the tilting or hinging of the spout opening
allows the user to apply the fluid coming from the spout
opening onto a surface, e.g. the skin or onto hair or onto
wood, with the spout opening giving in. The fluid can be
applied by stroking the spout and spout opening over the
surface of application. This improves the application of
the fluid onto a surface, alsoimproving the dosing thereof.
[0008] In accordance with an aspect of the invention,
dispensing end biasing means bias the dispensing end,
and in this embodiment bias the spout opening, to a de-
fault position, preferably extending in a distal direction
away from the housing. The dispensing end default po-
sition biasing means are preferably formed by the spout,
e.g. elasticity and resiliency of the material, in combina-
tion with the mounting of the spout in the housing. By
biasing the position of the spout opening to a default po-
sition, the spout opening will return to its default position,
creating a predictable behavior of the spout opening,
which results in intuitive use of the spout opening by the
user.

[0009] In accordance with an aspect of the invention
the movement the dispensing end / spout opening can
make, can comprise a movement in the direction of the
dispensing end, that is a distal direction from the housing
of the dispensing system. By allowing the spout opening
to move in direction generally parallel to the dispensing
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direction (or distal direction) during use, the user can see
that the pressure he exerts on the fluid in the squeezable
container effects the spout opening, which results in an
intuitive use of the dispensing system according to the
invention. The allowed distal movement in use provides
the user with feedback that his squeezing of the container
results in action on the spout.

[0010] In embodiments the pivoting and distal move-
ment are combined. In embodiments the pivoting and/or
the distal movement is combined with dispensing end
position biasing means.

[0011] The dispensing end / spout opening is prefera-
bly positioned such that it extends from the spout base
and/or housing. The dispensing end / spout opening is
positioned at a distance of at least 0.5cm from other parts
of the dispensing system except for its connection via
the spout to the housing, the dispensing end extending
at least 0,5cm.

[0012] A dispensing system can be mounted on the
squeezable container. In an embodiment the dispensing
system or the container have connection means for en-
gaging and connecting the dispensing system to contain-
er. In an embodiment the dispensing system and con-
tainer are integrally formed and the discharge opening
of the container is the inlet opening of the dispensing
system. Embodiments of the invention can be fixed to
existing containers. The dispensing systems according
to the invention can be an add-on. The dispensing sys-
tems can be manufactured in different sizes and having
different connection means for connecting them to the
container.

[0013] Thesqueezable fluid containers can have many
different embodiments. They are easy to use and can be
manufactured at low costs. The squeezable container
can be a tube. A fluid can be held in the squeezable
container. The squeezable container allows a user to ex-
ert aforce on an exterior surface of the container resulting
in moving fluid from the container through a discharge
opening of the container. The squeezable container can
have a discharge opening. In embodiments the bottle or
container typically has resiliently flexible sidewalls which
can be squeezed to pressurize the container interior.
[0014] The fluid in the container can have many differ-
ent compositions. The fluid can be a cosmetic fluid or a
medical fluid. The fluid can be a glue. The fluid could be
edible, such as mayonnaise or ketchup. The fluid can be
a solution, an emulsion or a cream.

[0015] In embodiments the housing can have a cavity.
The cavity is open at an upstream end and allows receiv-
ing the discharge end of the squeezable container. Any
of the connections between the dispensing system and
container are preferably airtight, without leaks. The hous-
ing is preferably generally cylindrical. In embodiments
the outside shape of the housing and the outer surface
of the container will be shaped to correspond such that
a smooth connection of the outer surfaces is made.
[0016] In embodiments the dispensing system can
have a spout having a spout opening. The spout com-

10

15

20

25

30

35

40

45

50

55

prises the dispensing end. Preferably spout opening is
positioned in the dispensing end of the dispensing sys-
tem. Fluid will be dispended from the spout opening to
be applied by the user to a surface. The spout will have
a hollow part in which fluid from the container can be
present. Fluid can exit the hollow part through the spout
opening.

[0017] Inafirststate the spout opening is open to allow
dispensing of the fluid there through. The spout opening
is biased to a second state in which the valve is in a more
closed state and can withstand the weight of the product
when the container is completely inverted, so that the
productwill notleak out unless the containeris squeezed.
If in the second state the spout opening is completely
closed, the dispensing system in combination with the
container can be referred to as an airless container. For
biasing the spout opening to the second state biasing
means are presentin the dispensing system. The biasing
means can have many different embodiments.

[0018] Embodiments of the invention comprise a first
state in which product is easily discharged from the dis-
pensing system and a second state in which discharging
is prevented. The second state is not necessary airless.
A small opening, big enough to allow air to enter, but
small enough to block dispensing of fluid, can remain in
the second state.

[0019] In embodiments the spout opening can have a
separate valve or the spout opening itself forms a valve.
The valve has the first and second state. The valve can
be a flexible and/or resilient and/or self-sealing and/or
slit-type valve. Preferably the valve, or in case the spout
opening forms the valve, is positioned at the dispensing
end. In this manner the amount of fluid remaining 'out-
side’/exposed to open air after dispensing is reduced to
close to zero. The spout opening forms the cut-off for the
fluid.

[0020] In embodiments, when the container is
squeezed and the interior is subjected to a sufficient in-
creased pressure so that there is a predetermined min-
imum pressure differential, e.g. across the spout opening
and the spout opening can transit from the second state
to the first state. Instead of squeezing, discharging can
be forced by ’sucking’, that is providing a lower pressure
on the outside. Biasing means are provided to bias the
spout opening or valve to the second, more closed, state.
The spout opening or valve can also be designed to open
inwardly to vent air into the container when the pressure
within the container is less than the ambient external
pressure, and this accommodates the return of the resil-
ient container wall from an inwardly squeezed condition
to the normal, unstressed condition.

[0021] The housing of the dispensing system compris-
es a fluid receiving space. Preferably the volume of the
fluid receiving space is small, reducing the amount of
fluid present, which reduces the amount of ’left overs’
and increase the direct feel of squeezing the container
and application of the fluid. The fluid receiving space can
be coupled to the discharge end of the squeezable con-
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tainer, such that fluid from the container will fill the fluid
receiving space. Fluid from the fluid receiving space can
reach the spout and can be dispensed through the spout
opening. The fluid receiving space can be connected di-
rectly to the spout or the hollow spout stem, or can be
connected indirectly via a further valve. The further valve
or second valve is particularly useful in case of an airless
container. The second valve is positioned preferably in-
ternally and will be harder to temper with by the user.
The first valve, e.g. the spout opening, could be ham-
pered by the user, but the second internal valve will block
air entrance. In embodiments the fluid receiving space
is partially or completely within the spout.

[0022] Inembodiments the spout opening pivots along
an arc that extends in direction perpendicular to the dis-
pensing end direction. Inembodiments the spout opening
is arranged to pivot perpendicular to direction of applica-
tion of the fluid from the spout opening. In such embod-
iments the spout base can form the imaginary hinge of
the spout opening. Such pivoting can be obtained in sev-
eral not expensive ways.

[0023] In embodiments the spout opening can move
at least 0,2 cm, more preferably at least 0,4 cm, even
more preferably at least 0,6 cm, or at least 0,8 cm from
its default position during pivoting.

[0024] In embodiments the biasing force of the dis-
pensing end or spout opening position biasing means is
quite low. At most a 20, preferably at most a 10 N, force
is needed to move the spout opening from its default
position. The dispensing end position biasing means
[0025] In an embodiment the spout is arranged to flex.
The flexing of the spoutallows the spout opening to move.
Preferably the spoutis arranged such that the spout stem
with spout opening at the dispensing end can flex/pivot/tilt
with respect to a spout base, the base e.g. having a
flange. The connection between spout base and spout
stem can have extra flexibilities to allow pivoting of the
spout stem with dispensing end.

[0026] Preferably the spout extends from the housing
in the dispensing end direction. In embodiments the
spout opening is positioned at a distance of at least 0,5
cm, more preferably atleast 0,8 cm, even more preferably
at least 1 cm, from the housing.

[0027] Embodiments of the spout comprise a spout
having a spout stem connecting a spout base of the spout
with the spout opening, the spout base engaged by the
housing. The spout stem can be hollow. The spout stem
results in adistance between spout base and spout open-
ing, which distance can be used to allow the spout open-
ing to pivot. By extending the spout opening from the
housing, the user obtains extra control during dispensing,
which as a results happens at greater distance from the
container, which increases the possible manipulations
the user can use during application of the fluid. The spout
base can function as a hinge for the spout opening.
[0028] In embodiments the spout base is arranged to
receive fluid from the discharge end of the container. In
embodiments the spout base is received in the fluid re-
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ceiving space of the housing of the dispensing system.
[0029] The spout is preferably formed by a flexible
and/or resilient material. A silicon composition can be
used. A rubbery composition can be used.

[0030] In embodiments the spout, the spout stem,
and/or the spout base is/are flexible. In embodiments the
elasticity of the spout provides spout opening position
biasing means for positioning the spout opening in a de-
fault position, when the spoutis engaged by the housing
of the dispensing system.

[0031] In an embodiment the spout has a dispensing
tip, which has the spout opening. In further embodiments
the spout has the dispensing tip with proximal thereof
one or two acute side surfaces ending in the dispensing
tip. The spout can have a dispensing tip shaped as a
duckbill. The acute sides are shaped to provide a biasing
force for the spout opening towards the second state.
The duckbill is shaped to bias to the second state.
[0032] The spout opening, duckbill and/or acute side
can be positioned distal from a spout stem. The spout
stem can have a circular or polygonal or oval or (frus-
to-)conical cross-section. The cross sections can be the
interior and/or exterior surface of the spout stem.
[0033] In embodiments the spout opening is a line
opening, preferably formed by cutting the dispensing tip
of the spout. Cutting the integral body of the spout in the
dispending tip makes use of the flexible properties of the
molded spout, resulting in biasing means forcing the
formed spout opening to the closed position.

[0034] In embodiments the spout opening comprises
a hole, the hole allowing transfer of gas, such as air,
through the spout opening in the second state. In an em-
bodiment the spout opening can have a drilled hole in
the dispensing end. This further small opening can pro-
vide (additional) air inlet. This prevents complete airtight
closure of the spout opening in the second state. As a
result the second state allows on the one end to prevent
dispensing of the fluid, but allow entrance of air into the
housing and into the container. The air inflow allows the
squeezable container to return to its default volume.
[0035] In further embodiments the spout is provided
with an air inlet valve positioned in the spout stem or in
the spout flange. In an embodiment the spout flange ex-
tends radially and an air inlet valve is provided in the
radial part of the flange. In an embodiment the spout has
a radially extending flange that further comprises an an-
nular side surface. The annular side surface can be pro-
vided with the additional air inlet valve. This embodiment
has the advantage of forming a spout in a single opera-
tion, including the additional air inlet valve, that can be
mounted on the housing of the dispensing system. The
additional air inlet valve on the annular side surface of
theflangeis positioned at a distance from the spout open-
ing and spout stem. Air inflow will as a result not hinder
the fluid discharge as the two functions are positioned at
a distance from each other.

[0036] Preferably the spout comprises an integral flex-
ible body having: the spout opening; and/or the biasing
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means; and/or a hollow spout stem. Further the integral
flexible body can comprise a spout base. preferably the
spout base comprises a flange. The spout base can en-
gage the housing, which allows positioning the spout onto
the housing.

[0037] The dispensing tip is preferably shaped as a
surface, preferably a flat surface or strip. The spout open-
ing can be formed in the surface. Such surface forms a
robust end of the spout. The strip allows forming a spout
dispensing end of sufficient thickness, e.g. which helps
during formation of the spout during injection moulding.
Sufficient elastic material can be used to form the strip.
Such a thicker strip having the spout opening also allows
closing of the spout opening (second state) preventing
the outflow of thicker fluids such as fluids with a high
viscosity.

[0038] The spout opening can have many different
shapes. It can be formed by cutting the spout, preferably
cutting the dispending tip or strip. The spout opening can
be a line, preferably extending over at least 25% of the
dispensing end strip. In embodiment the spout opening
is shaped as a cross oras a Y. In embodiments a zigzag
spout opening is formed. This allows adapting the spout
opening to properties of the fluid contained in the squeez-
able container. Fluid can contain hard particles.

[0039] Inembodimentsthe size, in particular the cross-
section, of the hollow spout (internal volume of the spout
upstream from the spout opening)is made to correspond
with the size, in particular the cross-section, of the dis-
charge end of the squeezable container. Especially if the
spout channel is arranged as a cylindrical extension of
the discharge end of the squeezable container, fluid can
flow from the container through the spout without much
friction, increasing the direct control for the user. In em-
bodiments an adaptation ring or disc can be used to over-
come size differences between spout and discharge end.
[0040] In embodiments the spout comprises a flange,
preferably at the spout base end. The flange can extend
in a direction perpendicular to the dispensing direction.
The flange is positioned at a spout base at a distance
from the spout opening. The flange and the material prop-
erties of the spout body provide for the flexibility to allow
the spout opening and dispensing end to pivot with re-
spect to the spout base / housing. Further the flange can
form a surface of a diaphram for allowing the spout open-
ing to move in the dispensing direction. Such a flange
will provide the user with visible feedback and will im-
prove the intuitive use of the spout and dispensing sys-
tem.

[0041] The flange can be flexible. In other embodi-
ments the flange is arranged in a guide to allow move-
ment of the flange with respect to the housing.

[0042] The flange can be formed as an integral part of
the flexible spout body. This allows forming a spout hav-
ing several functions in a single or possibly two or three
step, operation, e.g. by injection molding.

[0043] In an embodiment the flange is engaged by the
housing, wherein the flange is arranged as a diaphram
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arranged to allow the spout opening to move in adirection
of the dispensing end. The diaphram operation allows
the flange to take on a cone like shape. This will also
create extra spacing on the inside of the spout and/or
dispensing system. The extra space can be filled with
fluid. When e.g. the fluid container with dispensing sys-
tem is stored or transported, high forces can be exerted
on the container. By allowing the extra space to fill with
fluid, part of the pressure on the spout opening is taken
away.

[0044] The axial movement of the spout opening, in
particular as a result of the diaphram operation of the
flange, also allows the spout opening to move towards
an overcap, if the overcap is positioned over the spout.
The overcap can have a blocking device to engage the
spout / spout opening. The blocking device can be ar-
ranged to (help) close the spout opening. If a force is
exerted on the squeezable container and the overcap is
positioned over the spout, the axial movement/diaphram
operation will result in the spout opening being pushed
hard onto the blocking device of the overcap, further aid-
ing closure of the spout opening, preventing unwanted
release of fluid.

[0045] The flange can form part of spout opening po-
sition biasing means to bias the spout opening to a default
position. Preferably the default position is the flange be-
ing perpendicular to the dispensing direction.

[0046] An circumferential edge of the flange can be
engaged by the housing of the dispensing system. This
allows making use of the flexible properties of the flange
and creating the diaphram operation.

[0047] Inanembodimentthe flange forms an outer sur-
face of the dispensing system, preferably covering a part
of the housing, preferably covering the fluid receiving
space.

[0048] In an embodiment the dispensing system com-
prises an overcap. The overcap can cover part of the
dispensing system, preferably cover the spout. The over-
cap can be a separate part or can be part of the dispens-
ing system, e.g. connected to the housing. The connec-
tion can comprise a hinge, e.g. a bending hinge. To allow
dispensing, the overcap is removed and the spout is un-
covered.

[0049] To aid the blocking of fluid leaving the dispens-
ing system, the overcap can comprises (and/or the spout
can have) a blocking device. The blocking device aids in
bringing the spout opening to the second closed state.
To that end the overcap is shaped and formed to engage
the spout. The engagement can be such that the spout
opening is closed off. When the overcap is on the dis-
pensing system, fluid dispensing is undesired. The over-
cap support preventing fluid dispensing by blocking the
spout opening.

[0050] In an embodiment the dispensing system com-
prises a disc, preferably having one or more openings.
The disc and flange cooperate. The disc is received in
the housing and is positioned directly upstream from the
flange. For the fluid to reach the spout, the fluid passes
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through the opening(s) of the disc and the flange moves
in the dispensing direction to open the opening. In a de-
fault position the flange blocks the fluid. The disc and
flange can form a second internal valve of the dispensing
system, second to the spout opening.

[0051] Inembodiments the blocking device of the over-
capis dimensioned such that the flange is held in a block-
ing position with respect to the opening(s) of the disc.
[0052] The blocking device can be formed by one or
two push cams that engage sides of the spout, pushing
the side together, thereby blocking the spout opening
from opening.

[0053] Inembodimentsthe squeezable container com-
prises an inner container, such as a pouch, for the fluid.
The pouch is adapted to be shaped in accordance with
the quantity of fluid left in the container. This allows hav-
ing an outer surface of the container that keeps its (close
to) original shape, while the inner container is adapted
to the left over volume. This is particularly preferred in
case of an airless container.

[0054] Inembodiments the container comprises ainlet
valve. The inlet valve allows the entry of air to take the
volume of the dispensed fluid.

[0055] According to aspects of the invention the dis-
pensing system is provided with or without a container.
In embodiments the dispensing system is an integral part
of the container. In embodiments the dispensing system
is sealed to the container.

[0056] Accordingto afurther aspect a method for man-
ufacturing a dispensing system for, in some embodi-
ments in combination with, a squeezable containeris pro-
vided.

[0057] Methods for forming the dispensing system
comprise a forming operation, such as injection molding,
of the dispensing system.

[0058] Part of the method is forming an integral flexible
spout body having the spout opening that can be opened
in afirst state to allow dispensing of the fluid there through
and biasing means for biasing the spout opening in a
second, more closed, state.

[0059] Preferably the flange is formed in a single op-
eration on the integral flexible spout body.

[0060] In embodiments the spout is formed having a
dispensing end, preferably a dispensing strip. Subse-
quently the spout opening is formed in the dispensing
end. In some embodiment the spout opening is formed
by cutting the dispensing end. Cutting is an example of
a non-material removing technique for creating the spout
opening.

[0061] Further the method comprises providing a hole
in the spout, preferably in the dispensing end, preferably
at the spout opening. The hole is preferably formed by a
material-removing technique such as drilling. In other
embodiments the hole is formed during injection molding.
The hole allows entry of air through the spout opening
into the squeezable container. Preferably the hole is ar-
ranged as air inlet in the second state of the spout open-
ing. The hole can be circular or oval in cross-section.
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[0062] Any of the features described, any of the ad-
vantages described herein can be combined in a single
embodiment, unless explicitly indicated that such can not
be done. The dispensing system or closure system of
this invention is suitable for use with a variety of conven-
tional or special containers having various designs, the
details of which, although not illustrated or described,
would be apparent to those having skill in the art and an
understanding of such containers. It will also be under-
stood by those of ordinary skill that novel and non-obvi-
ous inventive aspects are embodied in the described ex-
emplary dispensing system, but also in the not-explicitly
described possible combinations of features disclosed
herein.

[0063] The invention will be described in more detail
with reference to preferred embodiments shown in the
figures. However the invention is in no way limited to the
disclosed or shown embodiments. Identical or similar fea-
tures are indicated with the same reference numeral.

SHORT DESCRIPTION OF THE FIGURES

[0064] In the drawings:

show cross sectional views of a first
embodiment of a dispensing system
1 and container 9 according to the
invention;

show perspective views of embodi-
ments of adispending end of a spout
according to the invention;

shows a view of a further embodi-
ment of a blocking device of the
overcap;

show views of further embodiments
of the spout and overcap;

Figures 1a&1b

Figures 2a-21

Figure 3

Figures 4a-4f

Figure 5 shows a view of an embodiment of
spout and overcap;

Figure 6A-C show further embodiments of a
spout according to the invention;

Figure 7 shows an embodiment of a contain-

er with a dispensing system accord-
ing to the invention;

show an embodiment of container
and dispensing system with over-
cap;

show another embodiment of con-
tainer and dispensing system with
overcap;

shows a further embodiment of a
dispensing system according to the
invention;

shows a dispensing system having
an embodimentofan airinlet system
according to other aspects of the dis-
closed inventions herein; and
shows an embodiment having an
additional air inlet valve;

Figures 8A-8C

Figures 9A-9C

Figure 10

Figure 11

Figure 12
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Figures 13a-13b  show an embodiment having an ad-

ditional air inlet valve.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0065] While this invention can be used in embodi-
ments in many different forms, this specification and the
accompanying drawings disclose only some specific
forms as examples of the invention. The invention is not
intended to be limited to the embodiments so described,
however. The scope of the invention is pointed out in the
appended claims. For ease of description, many of the
figures illustrating the invention show a dispensing sys-
tem in the typical orientation that it would have at the top
of a container when the container is stored upright on its
base, and terms such as upper, lower, horizontal, etc.,
are used with reference to this position. It will be under-
stood, however, that the dispensing system of this inven-
tion may be manufactured, stored, transported, used,
and sold in an orientation other than the position de-
scribed.

[0066] A first embodiment in accordance with the in-
vention is shown in Figure 1. A dispensing system 1 is
mounted on a squeezable fluid container 9.

[0067] The fluid container walls can be squeezed re-
sulting in the fluid being forced out of the discharge end
30 of the container 9. The illustrated discharge end 30
comprises an opening 33 near the end of a neck part 31.
The neck part 31 has an annular ring 32. The neck part
31 is a cylindrical extension on a collar part 35. The collar
35 and/or neck part 31 can be separate parts connected,
e.g. sealed, to the fluid container 9.

[0068] The fluid container 9 can be a squeezable tube
having flexible walls. The fluid container 9 can have walls
which can be grasped by the user and squeezed or com-
pressed to increase the internal pressure within the con-
tainer so as to force the product out of the container and
through the dispensing system. Such a flexible container
wall typically has sufficient, inherent resiliency so that
when the squeezing forces are removed, the container
wall returns to its normal, unstressed shape. Such a
squeezable-container is preferred in many applications,
but may not be necessary or preferred in other applica-
tions. For example, in some applications it may be desir-
able to employ a generally rigid container, and to pres-
surize the containerinterior at selected times with a piston
or other pressurizing system, or to reduce the exterior
ambient pressure so as to suck the material out through
the open closure.

[0069] Although the container 9 does not form a part
of the broadest aspects of the present invention, it will
be appreciated that at least the housing 4 (or a further
intermediate component) of the dispensing system 1 of
the present invention optionally may be provided as a
unitary portion, or extension, of the top of the container
9. However, in the preferred embodiment as illustrated,
the dispensing system 1 is a separate article or unit,
which can be either one-piece or multiple pieces, and
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which is adapted to be removably, or non-removably, in-
stalled on a previously manufactured container 9 that has
adischarge end 30 for discharging fluid from the contain-
er interior. Also in embodiments the container and dis-
pensing system are integrally formed. In particular a
shoulderless squeezable container is used to integrally
form a container with dispensing system.

[0070] In embodiments the container 9 comprises an
inner container or pouch. Still the user will be able to
squeeze the container to exert force of the fluid to be
dispensed, but the squeezable container will after use
return to its default position, while the pouch will take on
a small volume, equal to the remaining amount of fluid
in the container.

[0071] The dispensing system 1 can be used to dis-
pense many materials, including, but not limited to, rel-
atively low or high viscosity liquids, creams, gels, sus-
pensions, mixtures, lotions, etc. (such as a material con-
stituting a food product, a beverage product, a personal
care product, an industrial or household cleaning prod-
uct, or other compositions of matter (e.g., compositions
for use in activities involving manufacturing, commercial
or household maintenance, construction, agriculture,
medical treatment, military operations, etc.)).

[0072] On the discharge end 30 dispensing system 1
is mounted. In an embodiment connection means on the
housing 4 engage the annular ring 32 of the neck part
31. In other embodiments the neck part 31 is provided
with threaded profiles and aninternal surface of the hous-
ing 4 is also provided with a threaded profile to engage
one and other. In the shown embodiment the housing 4
clamps onto the neck part 31 and/or on collar 35. In yet
other embodiments the dispensing system and/or the dis-
charge end of the squeezable container have a bayonet
fitting or another click system to make an airtight connec-
tion between the two.

[0073] In the illustrated embodiment, the housing 4 is
shaped as a cylindrical body having a cavity in which the
neck part 31 can be received. In an embodiment the cav-
ity of housing 4 can receive fluid from the discharge end
30. The cavity is a fluid receiving space. In the shown
embodiment, although the neck part 31 is the first re-
ceived part, also fluid will be in the cavity albeit inside the
neck part 31 of the discharge end 30. In other embodi-
ments the fluid receiving space of the housing 4 can com-
prises a channel or a fluid connection space.

[0074] Although a direct connection of the housing 4
tothe discharge end 30 is preferred, indirect connections,
e.g. using a transition piece or sealing ring are also pos-
sible.

[0075] Fluidistransferred to and received in the hollow
spout 3, which forms a further fluid receiving space of
the dispensing system 1.

[0076] Housing 4 is part of the dispensing system 1.
The dispensing system 1 also comprises the spout 3.
[0077] Spout 3 also forms the dispensing end 40 from
which the fluid is released and applied to a surface by
the user.
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[0078] Spout 3 can have a spout opening from which
fluid is dispensed. The spout opening can be opened, a
first state, to allow fluid to exit the spout opening. By de-
fault, as a result of biasing means, the spout opening is
in a second state in which the outflow of fluid is prevent.
The second state can be a completely closed state, re-
sulting in an airless container system or can be a state
in which fluid outflow is prevented, but air inflow is still
possible. The air inflow in the second state is beneficial
to allow the squeezable container to return to its default
condition or can be beneficial for air to settle in the con-
tainer with the fluid, especially air flowing to the proximal
(or bottom) end of the container.

[0079] The spout opening can have a separate valve
having the first and second state. The separate valve
could be positioned at a distance from the dispensing
end 40. However it is preferred that the spout opening
and its valve function are embodied in the integral body
of the spout 3. Preferably a duckbill embodiment is used.
[0080] The spout 3 can be a flexible body. Preferably
the spout 3 has an integral flexible body comprising spout
opening and biasing means for biasing the spout opening
to a second, generally closed, state.

[0081] Spout3, as canbe seen from the cross-section-
al views of Figure 1, comprises a dispensing end 40 hav-
ing a dispensing strip as the most distal part. The dis-
pensing strip has the spout opening (not visible/shown
in Figure 1). Figure 1 shows the dispensing end in the
second state: outflow of fluid is mostly prevented. In use,
thatis due to applying a squeezing force on the container,
fluid can flow through the spout opening from the spout
3. The spout opening can take on a, different, first state,
in which the opposite sides of a cut line in the dispensing
end move away from each other, thereby creating an
outflow opening for the fluid.

[0082] The user can direct the dispensing end at the
surface on to which he wants to apply the fluid from the
squeezable container 9. The dispensing strip provides
an intuitive design that allows any user to quickly under-
stand that fluid will become available from that strip if
pressure is applied.

[0083] Proximal from the dispensing strip a hollow
spout stem 41 is formed, which at its proximal end has
a base formed by a flange 42. The hollow spout stem
can receive fluid and will allow fluid to flow towards the
dispensing end 40 when being dispensed. The hollow
spout stem represents a small volume in which a volume
of fluid is held ready to be dispensed. In the embodiment
the hollow stem is cylindrical: little flow resistance will
occur when the fluid is being dispensed. Also no cavities
are present into which fluid can enter and in which fluid
can be held. In this manner deterioration of the fluid due
to e.g. drying out in the spout stem 41 is prevented.
[0084] Figure 1 shows the spout stem 41 extending in
a direction parallel to the dispensing direction. The spout
opening on dispensing end 40 is held at a predetermined
distance from the rest of the housing 4 of the dispensing
system 1. This is advantageous for applying the fluid as
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the extra predetermined distance allows the usertoreach
the application surface more easily. A tip like spout 3
allows the user to apply the fluid directly onto the desired
surface.

[0085] Spoutstem 41, part of the integral flexible body
of the spout 9, is also flexible. Although its cylindrical
shape will provide the spout stem with some rigidity in
the axial direction, the spout stem 41 via its connection
44 with flange 42 will be able to pivot. Connection 44 can
be a collar and can have a smaller thickness, allowing
the connection 44 to act as a hinging point. As a result
the spout stem 41, the spout opening and the dispensing
end 40 can move according arrow 45. When applying
the fluid onto a surface in an application direction 48 with
the dispensing end 40 contacting that surface, the spout
stem / spout opening can pivot in a direction 47 against
the direction of application 48. The fluid will be dispensed
in a similar action as the hairs of a paint brush. The piv-
oting will compensate changes in the distance between
the container/dispensing system and the surface onto
which the fluid is applied. If the surface onto which the
fluid is applied is the user’s skin, the user will experience
a gentle touch of the spout only, as the flexible spout
gives in.

[0086] In preferred embodiments the spout 3 is formed
from a deformable material. The spout 3 has a base 44
thatallows hinging the spout stem 41 and dispensing end
40 with respect to the housing 4.

[0087] Clearly also otherembodiments, e.g. not having
an integral flexible spout body are possible to allow the
spout opening to pivot. In embodiments a hinge is used.
In embodiments the spout stem can bend. In embodi-
ments multiple components are used to form the dispens-
ing end 40, spout stem 41 and/or spout flange 42. In
embodiments the spout 3 comprises the spout stem 41
and dispensing end 40 having the spout opening. A hinge
replaces connection 44.

[0088] Figure 1 shows the spout 3 in a default state:
dispensing end/spout opening position biasing means
will position the dispensing end 40/ the spout opening in
the shown position. Flexibility of the spout 3 allows the
dispensing end 40 to move in direction 45, in a direction
sideward of the dispensing direction, which is axially out-
ward in the shown embodiment. The dispensing direction
is shown by arrow 46.

[0089] The dispensing end or spout opening position
biasing means bias the spout opening to the illustrated
position, in which the spout extends generally in direction
parallel to the dispensing direction. From this default po-
sition the spout opening or dispensing end can tilt. From
this default position the spout opening or dispensing end
can move axially.

[0090] In the shown embodiment the integral flexible
spout body is arranged to function as a dispensing end
position biasing means for the spout opening. Further
the integral flexible spout body also provides the biasing
means biasing the spout opening to the second state.
The spout according to the invention can be molded in a
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single operation and with limited extra operations, e.g.
cutting the spout opening in the spout and/or drilling the
additional hole as air inlet, the spout body will provide for
several advantageous functions.

[0091] In other embodiments the spout stem 41 can
have a default direction somewhat acute to the dispens-
ing direction. Although the spout stem 41 is shown as a
central part of the spout 3, it can be positioned off-center.
[0092] The length of the stem (starting at the base up
until the dispensing end) is at least 0,5 or at least 0,8 cm,
preferably at least 1,2 cm, more preferably at least 1,5
cm. The stem length will position the dispensing strip 15
at a distance from the rigid housing 4.

[0093] Despite the fact that housing 4 in Figure 1 is
shaped to cover the relatively large discharge end 30 of
the container 9, thereby forming a relatively large shoul-
der, the extending spout with dispensing end allows the
user to apply the fluid to the desired surface, despite the
presence of this relative large shoulder.

[0094] The outer spout diameter can be between 4 and
25 mm, preferably 5 and 20 mm, more preferably be-
tween 6 and 11 mm.

[0095] The circumferential edge 43 of the flange 42 is
engaged by the housing 4. Housing 4 can have a receiv-
ing slit for the flange edge 43. The flange 42 can, in the
shown embodiment, act as a diaphram mounted on the
housing 4. Its inner part, with spout stem 41 and spout
dispensing end 40 can move upward and downward ac-
cording to arrow 46, while the circumferential edge 43 is
being held in position with respect to the housing 4. As
a result the spout opening can move in an axial or distal
direction, parallel to the direction of dispensing.

[0096] Inembodiments adisc, having at leastan open-
ing in a central part, can be positioned under the flange,
preventing further movement against the dispensing di-
rection 49. The disc can be held by the housing. The disc
can be part of the housing. In its default position, biased
by dispensing end position biasing means, the flange 42
will engage on the surface of the disc. In such an em-
bodiment the spout can move from the position as shown
in figure 1 in the dispensing direction and back to the
shown default position.

[0097] As aresult of a squeezing force on the squeez-
able container, fluid is pushed through the neck part 31
reaching the hollow spout stem 41. The fluid will push
onto the flange part 42, moving it outward in the dispens-
ing direction 49. The flange 42 will from a generally per-
pendicular to the dispensing direction 49 default position
move to a frustoconical position, in which the spout stem
41 and spout dispensing end 40 with spout opening move
in the dispensing direction 49 with respect to the housing.
[0098] Such a frusto-conical shape will be noticeable
for the user as the spout 3 and spout flange 42 form
exterior parts of the dispensing system 1. When the user
applies force, the moving of the flange to the fi-usto-con-
ical shape provides the user with instant feedback that
he is doing the right thing.

[0099] Further the frusto-conical shape of the flange
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will increase the internal volume of the dispensing sys-
tem, allowing more fluid to be present in the dispensing
system. In case the squeezable container 9 with dispens-
ing system 1is being transported, not yet used, unwanted
forces can be applied to the container wall 9, which could
result in spilling. The frusto-conical shape of the flange
42 allows to increase the volume without unwanted dis-
pensing of the fluid.

[0100] Itis presently contemplated that many applica-
tions employing the dispensing system 1 will convenient-
ly be realized by molding atleast some of the components
of the dispensing system 1 from suitable thermoplastic
material or materials. In the preferred embodiment illus-
trated, some of the components of the closure could be
molded from a suitable thermoplastic material, such as,
but not limited to, polypropylene. The closure compo-
nents may be separately molded-and may be molded
from different materials. The materials may have the
same or different colors and textures.

[0101] Inthe preferred form of the invention, an option-
al overcap 5 is provided as a cover of the dispensing
system 1. If the overcap 5 is mounted on the dispensing
system part of the dispensing system is covered and in
particular spout 3 is covered. The overcap 5 can be re-
moved to expose the spout 3 for dispensing. The overcap
5is movable between (1) a closed position over the spout
3 and onto the housing 4 and (2) an open or removed
position. The overcap 5 may be a separate component
which is completely removable from the housing 4, or the
overcap 5 may be tethered to the housing 4 with a strap,
or the overcap 5 may be hinged to the housing 4 so as
to accommodate pivoting movement from the closed po-
sition to an open position.

[0102] As can be seen in Fig. 1, housing 4 includes a
peripheral collar 51 on an exterior surface thereof. The
overcap 5 has cam 52 on an interior surface. The collar
51 and cam 52 can engage.

[0103] Preferably an overcap engagement system is
used that allows positioning the overcap 5 in a defined
relation onto the housing 4. This allows providing the
spout 3 and/or the overcap 5 with spout engaging means,
preferably spout opening blocking device 55.

[0104] Inthe shownembodimentovercap 5is provided
with spout opening blocking device 55. The blocking de-
vice 55 engage the spout 3 near the dispensing end 40.
Blocking device 55 can comprise one or more cams. The
blocking device 55 are arranged to bias the spout opening
in the second state or even a more closed or fully closed
state of the spout opening preventing the outflow of fluid
therefrom.

[0105] In combination with the spout being arranged
to allow the spout opening to move in the dispensing
direction 49, a further advantage is obtained. If a force
is exerted on the squeezable container 9 when the over-
cap 5 is mounted on the housing 4, the spout opening
on the dispensing end 40 will move in the axial direction
49, being pushed even hard onto the cams of the blocking
device 55. As a result the cams will close of the spout
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opening even more, preventing the unwanted outflow of
fluid from the dispensing opening.

[0106] Figure 3 shows another embodiment of block-
ing device 55 in more detail. Spout 3 is completely sur-
rounded by walls 6 extending from overcap 5. Cams 56
extends inwardly from walls 6. Cams 56 engage the acute
surface 16 of spout 3. The cams will provide an additional
bias towards the second state in which leakage of the
fluid from the spout opening is prevented.

[0107] In certain embodiments, e.g. in combination
with embodiment 2B, the cams 56 are configured such
that even the opening 38 is closed, resulting in an airtight
closure even of spouts that are embodied as non-airless
spouts.

[0108] In embodiments cams can be provided on an
exterior surface of the spout, e.g. on the acute surfaces
16, near the dispensing end and aligned with the opening
38. These cams cooperate with the overcap 5 and to-
gether with the overcap form the blocking device 55. The
cams and the overcap cooperate to close the opening
38 when the overcap is mounted over the spout 3.
[0109] Further Figure 3 shows a disc 20 having open-
ings 15. The disc 30 is positioned underneath the spout
3 and underneath spout flange 42. The disc 30 is, in this
embodiment, positioned between the discharge end 30
of container 9 and spout 3. Openings 15 and flange 42
cooperate to form a valve. Only when flange 42 is moved
in the dispensing direction 49, fluid can flow through
opening 15 to reach spout stem 41.

[0110] The blocking device 55 not only support the
closing of the spout opening 39, but also prevent move-
ment of the spout opening with respect to the housing.
In particular the blocking device 55 prevent a pivoting
movement of the spout opening 39 with respect to the
housing. Further, in combination with the disc 20, any
axial movement, parallel to the dispensing direction 49,
is prevented if the overcap 5 is positioned onto the hous-
ing engaging the spout 3. The blocking device 55 will
push the spout 3 onto the disc 20, thereby sealing of the
openings 14. In this embodiment a double valve is cre-
ated and both valves (spout opening 39 and opening 14)
are closed off under the influence of the blocking device
55 of the overcap 5.

[0111] Now reference will be made to Figure 2 showing
exemplary embodiments A-L of a dispensing end 40 of
spout 3.

[0112] The dispensing strip 15 has the spout opening
39. Embodiments A-G of Figure 2 show a spout 3 with a
stem 41 that provides near the distal end thereof acute
surfaces 16. The acute surfaces 16 as well as parts of
the cylindrical spout stem walls 17 converge into the dis-
pensing end 40 formed by dispensing strip 15. The acute
surfaces 16 and stem walls cooperate to operate as bi-
asing means for the spout opening 39.

[0113] The acute surfaces 16 and stem walls 17 are
shaped similar to a duckbill valve. Accordingly a spout 3
is formed from an integral flexible body in which the spout
opening 39 is formed and which body provides biasing
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means for biasing the spout opening to a closed position.
[0114] The spout opening 39 will have at least two
states. Figures 1 and 2 show a state in which fluid is
prevented from being dispensed from the spout opening
39. This is the second state. The biasing means bias the
spout opening 39 toward this second state. In the second
state the spout opening does not need to be completely
(air tight) closed. If it is airtight closed, an airless closure
is obtained. The spout opening 39 can also take on a first
state in which the respective side surface adjacent the
spout opening move away from each other, resulting in
an opening through which fluid can flow. The first state
(inwhich the spout opening can have one or more opened
positions, e.g. different distances between the side sur-
faces of the spout opening) allows the dispensing of fluid.
The spout opening can transfer from its default second
state to the first state by applying a force on the squeez-
able container. The amount of opening of the spout open-
ing can be dependent on the applied force. The exerted
force is sufficient counter the biasing force biasing the
spout opening to the second state. The biasing force can
be low, e.g. less than 10N.

[0115] Embodiments A-C of Figure 2 show straight
spout openings 39 of different lengths. The spout open-
ings 39 are formed by cutting a line in the surface of the
dispensing strip 15.

[0116] Spout 3 can be formed from a plastic, e.g. by
injection molding. The spout opening 39 can be provided
by cutting the dispensing strip 15. Cutting is performed
without removing spout material. Although the dispens-
ing strip 15 is cut and the adjacent surfaces are no longer
connected, the shape (duckbill) of the spout 3 is such
that a biasing force is provided, biasing the spout opening
to a position in which the adjacent surfaces of the cut
spout opening are moved toward each other, preventing
leakage of fluid.

[0117] Embodiments A-L can be spouts that provide
an airless closure. Embodiment B shows an extra open-
ing in the dispensing strip 15. Not only a spout opening
39 is cut in the dispensing strip 15, but also an air vent
opening 38isformed, preferably by a method of removing
spout material, in the dispensing strip.

[0118] Figure 2B shows the hole 38 out of proportion
/ not to scale. The hole 38 is small enough to prevent the
outflow of (viscous) fluid, but allows the inflow of air into
the dispensing system and into the squeezable contain-
er. In embodiments multiple holes are formed. In embod-
imentthe hole is made on the spout, not on the dispensing
end.

[0119] In embodiments the hole is made on the spout
stem. In embodiments the hole is circular. In embodi-
ments the hole 38 is oval. In embodiments the hole 38
is at least 0,15 mm, more preferably at least 0,2mm, in
cross-section. In embodiments the hole 38 is at most 0,9
mm, preferably at most 0,8mm in cross-section. Combi-
nations of these ranges are possible.

[0120] In embodiment small cams are provided on the
spout, near the spout dispensing end, e.g. on the acute
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surfaces on both sides of the opening 38. These cams,
sized similar to the hole 38, can be engaged by a blocking
device 55 of the overcap 5. These cams, if engaged,
result in an increase force on the spout, closing of the
hole 38 for air, resulting in an airless closure.

[0121] In the second state the hole 38 provides an air
vent for air to enter the dispensing system. In the second
state the spout opening needs not to be completely
closed.

[0122] Spout stem 41 has a circular base 18. Several
otherforms as possible too. The cylindrical shape or other
shape supports rigidity of the stem 41 to stand upright
from the housing 4 as shown in Figure 1. This will bias
the dispensing strip 15 having the spout opening in a
default position with respect to the housing in which the
dispensing strip 15 is at predetermined distance from the
housing. The stem 41 will have more flexibility than the
acute surfaces 16, which will allow a pivoting movement
of the dispensing end 40 and spout opening 39 with re-
spect to the housing 4. The pivoting of the spout opening
also allows easy cleaning of the spout 3. Remaining fluid
can be wiped off.

[0123] Embodiment 2D shows a spout opening formed
as a cross. Embodiment 2E shows a undulating spout
opening. Embodiment F shows a star shaped spout
opening. In embodiment G the spout opening is provided
not only on the dispensing strip 15, but also in the stem
walls 17.

[0124] Embodiments H-L show further alternatives.
Here still the duckbill valve functionality is maintained as
well as forming the spout 3 as an integral flexible body
having both the spout opening 39 as well as biasing
means biasing the spout opening 39 toward the second
state. In embodiment H the dispensing end 40 is shaped
as a cross, whereas in embodiment | the dispensing end
40 is shaped as a star. A spout opening is cut across a
major part of the dispending end 40 in these embodi-
ments. Embodiment J shows a dispending end 40 having
several strips, including strip 61. In embodiment K a frus-
toconical dispensing tip 16" is formed having the dis-
pending end 40. The dispensing tip 16" still biases the
spout opening 39 toward the second state. In embodi-
ment L a spherical dispensing tip 16" is formed having
the spout opening 39. Clearly different spout openings
39 can be combined with different dispensing tips
16"/16" or dispensing ends 40.

[0125] Figures 4a-4f show two further embodiments of
the blocking device 55. Figure 4A and 4C show views of
a spout 3 having acute surfaces 16. Overcap 5 is not
shown in the Figures, but blocking device 55 is, which
similarly to figures 1 and 3 extends from an interior sur-
face of the overcap to engage the spout. Figure 4B is the
cross sectional view along A-A in Figure 4a. Blocking
device 55 in Figures 4a-4c has cams 81, which engage
the acute surfaces 16. Cams 81 are curved. If the spout
3 is moved in the axial direction, the spout is squeezed
increasingly by the cams, resulting in a higher closing
force. Cams 81 are arranged to maintain at least the sec-
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ond state of the spout opening and preferably can close
the spout opening 39 even more, e.g. to an airtight clo-
sure.

[0126] Figures 4D-4F show another embodiment. Fig-
ure 4E is the cross section along lI-1l in Figure 4D. Block-
ing device 55 now has straight walls 62 positioned at a
constant angle with respect to the overcap. The angle is
generally the same as the angle of the acute surfaces.
In this embodiment a major part of the acute surfaces 16
will be engaged by the walls 62, whereas in Figures 4A-
4C the contact will be closer to a point contact.

[0127] Figure 5 shows another embodiment of the
blocking device 55, here embodied by a nut 71, which
forms a pressure surface to engage the dispensing strip
15. Here the blocking device 55 is arranged to provide
additional closing of the spout opening, albeit that also
this blocking device biases the spout opening to the sec-
ond state.

[0128] The width of the cams 56, nut 71 or surfaces
81/62 can vary. Multiple adjacent cams/nuts/surfaces
can be used to provide better engagement.

[0129] Figure 6A shows a detail of the integral flexible
body of spout 3 of Figure 1. The integral body can have
the same thickness. However it is possible to manufac-
ture the spout 3 having different thickness. E.g. connec-
tion 44 can be less thick, providing extra flexibility at the
location. This would lower the force necessary to flex or
pivot the spout opening with respect to the housing.
[0130] Figure 6B and 6C (which shows a cross section
along lI-1ll in Figure 6B) show another embodiment of a
spout 3. Here connection 44 is replaced by a bellow 44’.
This increases the flexibility of the spout stem and in-
creases the pivoting possibilities of the spout opening 39.
[0131] Figure 7 shows an embodiment of the dispens-
ing system on a squeezable container 9. In the squeez-
able container 9 an internal container embodied by a
pouch 25 is received. The discharge end of the pouch
25 is connected to the dispensing system 1. Fluid is re-
ceived in pouch 25. The exterior surface of the squeez-
able container is made from a memory material that will
take on its original form after being squeezed. Container
9 has a valve 28 that allows the inflow of air into the space
between pouch 25 and container wall 26.

[0132] In the shown embodiment the dispensing sys-
tem 1 comprises the overcap 5 and spout 3. The housing
4 is in this embodiment an integral part of the container
9. The housing 4 and discharge end of the container are
the same. In the shown embodiment there is no spout
flange.

[0133] Housing 4 is relative small (not wide). The over-
cap 5 is shaped to conform with the shoulder of the con-
tainer. The overcap 5 can have closing means for the
spout 3'. Dispensing system 1 comprises a double spout
3 and spout 3'. This provides a double valve system.
[0134] Figures 8a-8c show aovercap 5 thatis connect-
ed to the housing 4 of dispensing system 1 via a hinge
37. The overcap can be opened, Figure 8a. The overcap
canbe closed, Figure 8b. A blocking device 55is provided
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on the inside of overcap 55. In this embodiment housing
4, overcap 5 and hinge 37 can be manufactured integral-
ly.

[0135] Figures 9a-9¢c show an overcap 5 that is sepa-
rate from the housing 4. A snap-on or click connection
29 allows positioning the overcap 5 onto the housing 4.
[0136] Figure 10 provides a view of a housing 4 pro-
vided with a configuration tab 90 that is arranged to allow
connecting the overcap 5 in a predetermined, preferably
one ortwo, positions with respect to each other. The over-
cap can have a receiving cavity for tab 90. This allows
positioning the blocking device 55 with respect to the
spout 3 in an aligned manner.

[0137] Otherembodiments provide for a threaded con-
nection between overcap 5 and housing 4 or a bayonet
connection.

[0138] Figure 10 also shows a spout 3 extending from
top surface 89 of housing 4. Although this is a less pre-
ferred embodiment, the spout opening 39 can still pivot
or tilt with respect to the housing, since spout 3 and es-
pecially spout stem 41 are made from a flexible material.
[0139] Figure 11shows afurtherembodiment, wherein
the spout 3 has notches 58 on spout stem 41. The block-
ing device 55 of the overcap 5 has openings 59 corre-
sponding to the notches 58. If the overcap is snapped on
the container, the notches 58 and openings 59 are
aligned. When the overcap 5 is positioned onto the hous-
ing or when the overcap 5 is being removed, the notches
58 and openings 59 will be disaligned. The notches 58
will be pushed towards each other, resulting in a force
on the spout and on the spout opening 39 that will open
the spout opening 39. The opening will be for a brief mo-
ment. During this time period air can enter the spout
opening 39 and enter the container 9. During that period
the container 'grasps for air’, taking in air, e.g. as a result
of anunder pressure in the container due to the container
being biased to its default position by the container walls.
The notches 58 and openings 59 combination are an
example of a air inlet device for an airless dispensing
system to allow inflow of air despite the spout opening
being airless. Such an air inlet device can be also be
used in combination with a spout opening having a sec-
ond state in which the spout opening is not completely
closed. The air inlet device then allows to let air in even
in situation when the user covers the spout very quickly
after use. In such cases the air inlet device will open the
spout opening buefly. After the brief period, preferably
the block device 55 closes the spout opening to prevent
air inlet.

[0140] In further embodiments an extra air inlet valve
can be provided on the dispensing system, e.g. on the
housing 4 or on the spout flange 42, to allow the inflow
of air into the container, despite the spout opening being
embodied as an airless valve.

[0141] Figure 12 shows in cross section an embodi-
ment having a spout 3 having a flange 42, which at an
edge thereof has a first annular wall 110 and a further
flange 111, which also has an annular wall 112. Annular
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wall 112 is provided with a valve 113, formed during mold-
ing of the spout 3. It is a further integral part of the spout
3. In other embodiments a separate valve is positioned
in the opening 114. The opening 114 is aligned with an
opening 115 in the housing 3. Openings 114,115 coop-
erate to form an air inlet. The air inlet is positioned at a
distance from the dispensing end 40. This prevents the
formation of air bubbles in fluid close to the spout open-
ing.

[0142] Inembodimentsthe openings 114,115 could be
covered by a blocking device 55 mounted on the overcap
5,whenthe overcapis positioned over the housing, there-
by blocking the air inlet through openings 114,115 when
the overcap 5 is positioned on the housing 4.

[0143] Figure 12 is an example of a shoulderless con-
tainer with the dispensing system integrally formed to-
gether with the dispensing system. The container wall
116 is sealed to an outer surface 117 of housing 3. Over-
cap 5 comprises blocking device 55 that engages the
dispensing end of spout 3.

[0144] Figure 13ashows adispensing system 1 having
a spout 3 having an additional air inlet 120 positioned in
the flange 42. Figure 13b shows a detail of the air inlet
valve 120 in cross section. Valve 120 is formed integrally
with the spout 3.

[0145] In an embodiment the spout body 3 comprises
the valve 121 and in another embodiment the spout body
comprises an opening in which a separate valve member
is positioned. An air inlet valve separate from the spout
opening/dispensing end is beneficial if the spout opening
in the second state is an airless configuration. In such
configuration air entry into the spout opening is prevent-
ed, resulting in less sputtering of fluid during dispensing.
Air enters the fluid at a position removed from the dis-
pensing end 40

[0146] Anradial edge 122 of flange 42 is received in a
slit between housing parts 123,124.

[0147] Infurtherembodimentstheairinletis connected
to a tube that extends into the container towards the bot-
tom of the container. This will allow the air that flows into
the containerto be at the bottom. Fluid will remain present
near the discharge end / spout. During application, fluid
will exit the spout, while the air flows into the container
directly close to the bottom without disturbing the fluid
present directly upstream from the spout opening or dis-
charge end.

[0148] Clearly many embodiments are possible within
the scope of the invention. Many of the features disclosed
herein can be combined to obtain embodiments not ex-
plicitly disclosed herein. The invention is not limited to
the explicitly disclosed combinations.

[0149] Furtheraspects are disclosed in below clauses.
These clauses can be combined with any of the disclosed
features in the this application.

A. Dispensing system comprising a spout, a spout
opening in a spout dispensing end, biasing means
for generally closing the spout opening, a coupling
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device and a pouch. The coupling device couples
the spout with the pouch, e.g. onto the discharge end
of the pouch.

B. Dispensing system for a squeezable container
comprising a spout opening having a first open and
a second closed airless state, wherein the dispens-
ing system also comprises an air inlet device. This
dispensing system is arranged as an airless contain-
er system, with the benefits thereof, such as ease to
clean, not cluttering of fluid on the spout opening
etc., but air can still enter as a result of the air inlet
device. The air inlet device can be an opening 38 in
the spout dispensing end. However preferably the
airinlet device is not provided on the dispensing end,
e.g. onthe spout flange or on the housing. More pref-
erably a separate valve is used. Even more prefer-
ably the air inlet device is connected to a tube that
allows the air to enter closer to the bottom of the
container.

C. Dispensing system for a squeezabile fluid contain-
er arranged to receive fluid from a discharge end of
the squeezable fluid container and to dispense the
fluid from a dispensing end, the dispensing system
comprising (1) a housing having a base that can be
connected to the discharge end of the squeezable
fluid container, (2) as the dispensing end, a spout
having a spout opening, wherein in a first state fluid
can be dispensed through the spout opening and
wherein in a second state fluid discharge through
the spout opening is generally blocked and (3) bias-
ing means arranged to bias the spout to the second
state, wherein the spout opening in the dispensing
end comprises an air inlet hole as air inlet into the
container and wherein the spout and/or an overcap
provide a blocking device arranged to close the air
inlet hole when the overcap is positioned over the
dispensing end.

D. Dispensing system for a squeezable fluid contain-
er arranged to receive fluid from a discharge end of
the squeezable fluid container and to dispense the
fluid from a dispensing end, the dispensing system
comprising (1) a housing having a base that can be
connected to the discharge end of the squeezable
fluid container, (2) as the dispensing end, a spout
having a spout opening, wherein in a first state fluid
can be dispensed through the spout opening and
wherein in a second state fluid discharge through
the spout opening is generally blocked and (3) bias-
ing means arranged to bias the spout to the second
state, wherein the dispensing system further com-
prises an overcap to be positioned over the spout
and dispensing end, wherein the overcap/spout
have a blocking device that is arranged to engage
the spout and that is arranged to (at least briefly)
transfer the spout opening to the first state when the
overcap is positioned over the spout, to (temporarily)
allow the inflow of air into the container.

E. Dispensing system for a squeezable fluid contain-
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er arranged to receive fluid from a discharge end of
the squeezable fluid container and to dispense the
fluid from a dispensing end, the dispensing system
comprising (1) a housing having a base that can be
connected to the discharge end of the squeezable
fluid container, (2) as the dispensing end, a spout
having a spout opening, wherein in a first state fluid
can be dispensed through the spout opening and
wherein in a second state fluid discharge through
the spout opening is generally blocked and (3) bias-
ing means arranged to bias the spout to the second
state, wherein the spout opening in the dispensing
end comprises an air inlet hole as air inlet into the
container and wherein the spout and/or overcap pro-
vide a blocking device arranged to close the air inlet
hole when the overcap is positioned over the dis-
pensing end.

F. Method for forming a spout, a dispensing system
or a container having a dispensing system, the meth-
od comprising forming at least the spout for the dis-
pensing system by injection molding; forming a spout
opening in the spout.

[0150] Any combination of the above clauses can be
combined with any of the features disclosed in the ap-
pended claims.

[0151] Dispensing system according to any of the ap-
pended claims, wherein the dispensing system compris-
es assembled injection molding components.

Claims

1. Dispensing system for a squeezable fluid container,
such as a tube, in particular a cosmetics tube, ar-
ranged to receive fluid from a discharge end of the
squeezable fluid container and to dispense the fluid
from a dispensing end, the dispensing system com-
prising:

- ahousing having a base that can be connected
to the discharge end of the squeezable fluid con-
tainer;

- as the dispensing end, a spout having a spout
opening, wherein in a first state fluid can be dis-
pensed through the spout opening and wherein
in a second state fluid discharge through the
spout opening is generally blocked;

- biasing means arranged to bias the spout to
the second state;

wherein the dispensing end is arranged to at least
pivot with respect to the housing.

2. Dispensing system according to claim 1,

- wherein the spout opening pivots along an arc
thatextends in direction perpendicularto the dis-
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pensing end direction; and/or

- wherein the spout is arranged to flex; and/or
- wherein the spout opening is arranged to pivot
perpendicular to direction of application of the
fluid from the spout opening; and/or

- wherein the spout opening pivots at least 0,2
cm, more preferably at least 0,4 cm, even more
preferably at least 0,6 cm, or at least 0,8 cm.

Dispensing system for a squeezable fluid container,
such as a tube, in particular a cosmetics tube, ar-
ranged to receive fluid from a discharge end of the
squeezable fluid container and to dispense the fluid
from a dispensing end, the dispensing system com-
prising:

- ahousing having a base that can be connected
to the discharge end of the squeezable fluid con-
tainer;

- as the dispensing end, a spout having a spout
opening, wherein in a first state fluid can be dis-
pensed through the spout opening and wherein
in a second state fluid discharge through the
spout opening is generally blocked;

- biasing means arranged to bias the spout to
the second state;

wherein a connection between spout and housing is
arranged to allow moving the spout opening at least
in a direction parallel to the dispensing end.

Dispensing system according to claim 3,

- wherein the spout comprises an integral flexi-
ble body having the spout opening and a spout
flange that is engaged by the housing forming a
diaphram; and/or

- wherein the spout opening can move at least
0,1 cm, more preferably at least 0,3 cm, even
more preferably at least 0,5 cm in a direction
parallel to the dispensing end.

Dispensing system for a squeezable fluid container,
such as a tube, in particular a cosmetics tube, ar-
ranged to receive fluid from a discharge end of the
squeezable fluid container and to dispense the fluid
from a dispensing end, the dispensing system com-
prising:

- ahousing having a base that can be connected
to the discharge end of the squeezable fluid con-
tainer;

- as the dispensing end, a spout having a spout
opening, wherein in a first state fluid can be dis-
pensed through the spout opening and wherein
in a second state fluid discharge through the
spout opening is generally blocked;

- biasing means arranged to bias the spout to
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the second state;

wherein, in use, the dispensing end can move with
respect to the housing and further dispensing end
position biasing means are provided to bias the dis-
pensing end to a default position with respect to the
housing.

Dispensing system according to claim 5, wherein the
dispensing end position biasing means comprise the
spout, preferably the elasticity of the spout and/or
wherein the dispensing end position biasing means
comprise engaging means engaging the spout and
housing.

Dispensing system according to any of the previous
claims, wherein the spout extends from the housing
in the dispensing end direction, and

- wherein the spout opening is positioned at a
distance of at least 0,5 cm, more preferably at
least 0,8 cm, even more preferably at least 1
cm, from the housing; and/or

- wherein the spout has a spout stem connecting
a spoutbase of the spout with the spout opening,
the spout base engaged by the housing, and/or
- wherein the spout, the spout stem, and/or the
spout base is/are flexible; and/or wherein, in an
embodiment:

- the spout has a dispensing tip, which has
the spout opening; and/or

- the spout has a dispensing tip with proxi-
mal thereof one or two acute side surfaces
ending in the dispensing tip; and/or

- the spout has a dispensing tip shaped as
a duckbill; and/or

-the spouthas aspoutstem, preferably hav-
ing a generally circular or polygonal or oval
cross-section, either interior or exterior in
any combination; and/or

- the spout opening is a line opening, pref-
erably formed by cutting the dispensing tip
of the spout; and/or

- the spout opening comprises a hole, the
hole allowing transfer of gas, such as air,
through the spout opening in the second
state; and/or

- the spout comprises a valve or hole not in
the dispensing end, e.g. in a spout flange
arranged for the inlet of air.

Dispensing system according to any of the previous
claims, wherein the spout comprises an integral flex-
ible body having:

- the spout opening; and/or
- the biasing means; and/or
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- a hollow spout stem, which hollow spout stem
can have cylindrical or fi-ustoconical interior
and/or exterior; and/or

- a spout base, wherein preferably the spout
base comprises a flange; and/or

- the spout comprises a flange, the flange being
engaged by the housing, wherein the flange is
arranged as a diaphram arranged to allow the
spout opening to move in a direction of the dis-
pensing end.

9. Dispensing system according to any one of the pre-
vious claims,

- the housing having a fluid receiving space in
the housing to receive fluid from the squeezable
fluid container and to transfer the fluid to the
spout; and/or

-wherein the housing has a generally cylindrical
outside shape; and/or

-wherein the fluid receiving space in the housing
has a generally oval shape in cross-section.

10. Dispensing system according to any one of the pre-
vious claims,

- wherein in the first state the spout opening is
opened and in the second state the spout open-
ing is less opened, preferably closed; and/or
-wherein a valve is positioned in the spout open-
ing having the first and second state; and/or

- wherein the biasing means are arranged to al-
low transition from a second to the first state to
permit flow through the spout opening in re-
sponse to a pressure differential across said
spout opening; and/or

- wherein the spout opening is closed when the
pressure on an interior of the container is sub-
stantially the same as the pressure on the exte-
rior of the valve.

11. Dispensing system according to any of the previous
claims, further comprising a squeezable container
having a discharge opening and wherein the dis-
pensing system is a dispensing closure, and

- wherein the housing and container are inte-
grally formed; and/or

- wherein the housing is separate from, but re-
leasably attachable by connection means to,
said container around the container discharge
opening; and/or

- wherein the container and/or the housing com-
prise connection means that have a threaded
segment (74), preferably on an inside surface
of a collar formed in the housing; and/or

- wherein the container and/or the housing com-
prise connection means that have a snap fit ar-
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rangement to engage or to be engaged by a por-
tion of the container.

12. Dispensing system according to any of the previous
claims, wherein the system further includes an over-
cap (36),

- wherein the overcap can be removable, e.g.
having a threaded segment to engage a thread-
ed segment on the housing of the dispensing
system; and/or

- wherein the overcap is connected over a hinge
connection to the housing; and/or

- wherein the overcap and spout cooperate to
at least support the spout in the second state
and wherein the overcap and spout preferably
cooperate to close the spout opening; and/or

- wherein the overcap comprises a blocking de-
vice for engaging and closing the spout opening,
wherein preferably the blocking device is ar-
ranged to close the spout opening more than in
the second state; wherein in an embodiment the
spout has one or more cams that are engaged
by the blocking device for closing the spout
opening more than in the second state; and/or
- wherein the overcap and spout cooperate to
block movement of the spout opening in the dis-
pensing end direction.

13. Squeezable container comprising a dispensing sys-
tem according to any of the previous claims,

- preferably comprising an overcap; and/or

- wherein the squeezable container comprises
a pouch; and/or

- wherein the dispensing system is airless;
and/or

- wherein the container comprises a valve for
allowing air to enter the container, preferably en-
tering a volume between an inner container and
an outer container.

14. Method for forming a dispensing system according
to any of the previous claims, comprising

- forming at least the spout for the dispensing
system by injection molding;

- forming the spout opening in the spout by cut-
ting an opening;

- assembling the spout and other components
to form the dispensing system.

15. Spoutfora dispensing system arranged to be mount-
ed on a squeezable container, the spout comprising
a spout opening for dispensing a fluid, wherein the
spout comprises an integrally formed flexible body
having:
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- the spout opening on a dispensing end;

- aspout base comprising a fluid receiving open-
ing; and

- a hollow spout stem connecting the dispensing
end to a spout base,

wherein the spout base has a flange arranged to
function as a diaphram when mounted on a housing
of the dispensing system.

Spoutaccording to claim 15, wherein the spout open-
ing has a first state in which fluid can be dispensed
and a second state wherein fluid dispensing is gen-
erally blocked, wherein preferably biasingmeans are
arranged to bias the spout opening to the second
state, wherein more preferably the biasing means
are integrally formed in the flexible spout.
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