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Description

FIELD OF THE INVENTION

[0001] The present invention concerns a closing device by means of which to
introduce a first component inside a container or flacon comprising a second
component, typically a liquid, and a flacon comprising said closing device. In
particular the closing device according to the present invention is the type
provided with a tank suitable to preserve, in an isolated environment, the first
component, generally a substance soluble in the second component, such as a
powder, tablet or similar, hygroscopic or water-soluble, to be mixed, dissolved,
solubilized or in any case dispersed in the second component in order to prepare
a composition to be taken by the user. The closing device also comprises a
mobile thruster which opens the tank, freeing the first component into the second
component. The closing device, and associated flacon, is typically but not
exclusively applied in the field of food supplements, for example vitamins, freeze-
dried bacteria with a probiotic and prebiotic effect or other, for domestic use, in
the field of sport, in the pharmaceutical sector and in that of medical devices.

BACKGROUND OF THE INVENTION

[0002] Closing devices for flacons are known, suitable to preserve a first
component, for example a hygroscopic powder, and to voluntarily free it into a
second component, in which it is soluble or dispersible, contained in the flacon,
generally a liquid, usually used to prepare and take compositions, such as food
supplements, drugs, medical devices, in the medical and/or sports fields.

[0003] Known closing devices provide at least a closing portion or stopper,
which is screwed in or coupled under pressure on the neck of the flacon. The
stopper is associated with a preservation tank for the first component and also
comprises a mobile perforator which allows the user to perforate the tank in
through manner and free the first component that falls into the second
component, generally dissolving therein for the preparation of the composition to
be taken.

[0004] An example of a known closing device is described in the international
application WO-A-00/53507 (WO'507).

[0005] In application WO'507, the user activates the perforator to cut the tank
and make the first component pass inside the flacon, where it can mix or

disperse in the second component, to prepare the composition to be taken, for
example as a food supplement. In the solution described in WO'507, once the
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composition to be taken has been prepared, the user activates a selective
opening mechanism integrated into the stopper, which frees a through drinking
path from the flacon through the closing portion, allowing the prepared
composition to pass. Therefore, in WO'507, the user does not remove the
stopper from the flacon in order to drink the composition prepared, on the
contrary, he uses the stopper as a spout through which he drinks the
composition. However, this entails a considerable mechanical complication of the
solution adopted to produce the stopper, with a consequent increase in
production costs.

[0006] In application WQO'507, the tank containing the first component is a blister
or alveolus or capsule consisting of a sheet of aluminum coupled with an
external layer of polymer, typically polyethylene, which defines a conformation
with a planar wall from which a hollow protuberance extends in which the first
component is disposed. The blister normally guarantees the hydraulic seal and
therefore the fact that the first component is not subjected to degradation due to
humidity.

[0007] The blister is disposed with the hollow protuberance facing toward the
inside of the flacon and with the planar wall facing upward, glued to an internal
annular surface of the closing portion above.

[0008] Moreover, the blister is maintained in this position due to the effect of the
pinching of a peripheral part thereof between one edge of the neck of the flacon
and the internal annular surface itself.

[0009] Therefore, in the solution described in WO'507, it is only the closing
pressure that determines the hydraulic seal of the flacon, to prevent the second
component, typically a liquid, from leaking out.

[0010] However, it is not possible to guarantee that the pressure will remain
unchanged over time, especially due to possible impacts and/or friction of the
device and the flacon against other similar ones, for example during transport or
packaging, or due to possible heat dilations of the stopper with respect to the
neck of the flacon.

[0011] Consequently, known closing devices are not completely reliable as far
as the hydraulic seal of the flacon is concerned.

[0012] Another disadvantage of known devices is that, to prevent the mobile
perforator from being actuated accidentally, a safety element is provided, made
separately, and assembled in snap-in fashion on an external segment of the
mobile perforator, so as to make the latter substantially a complete whole with
the stopper.

[0013] In this solution, since it is necessary to guarantee a certain solidity of the



10

15

20

25

30

35

40

DK/EP 2616354 T3

snap-in coupling, the safety element is difficult to remove, particularly by elderly
or ill people who may be users of this type of devices.

[0014] Furthermore, the fact that the safety element is made separately entails
an increase in the production costs.

[0015] Purpose of the present invention is to obtain a closing device containing
a first component for a flacon containing a second component, which is simple
and economical to make and which allows to overcome the above disadvantages
of known devices.

[0016] The Applicant has devised, tested and embodied the present invention to
overcome the shortcomings of the state of the art and to obtain these and other
purposes and advantages.

SUMMARY OF THE INVENTION

[0017] The present invention is set forth and characterized in the independent
claims, while the dependent claims describe other characteristics of the invention
or variants to the main inventive idea.

[0018] In accordance with the above purpose, a device for closing a flacon, or
similar or comparable container, is suitable to contain a first component to be
introduced into the flacon in addition to a second component contained in the
flacon, to prepare a composition to be taken for example, but not restrictively, as
a food supplement.

[0019] The first component is typically a substance, for example a food or
pharmaceutical substance or a medical device, sensitive to humidity, soluble in
the second component, such as a hygroscopic or water-soluble powder or tablet
or other. The second component is generally a liquid suitable to be taken by a
user.

[0020] The closing device according to the present invention comprises at least
a tank suitable to contain the first component, a mobile thruster by means of
which to open the tank, a closing portion stably associated with the tank and
provided with closing means, for example a screw, pressure, jointing, snap-in or
other, able to cooperate with the neck of the flacon to determine a releasable
clamping with the flacon.

[0021] The closing portion is suitable, in one condition of use, to slidingly house
inside it at least one part, for example rod-shaped, or cross-shaped or other
shape, of the mobile thruster and has an aperture to allow the mobile thruster to
pass to the tank.
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[0022] The mobile thruster is selectively mobile, sliding in the closing portion
when the user thrusts upon it, between a first raised position of non-interference
with the tank and a second lowered position in which it causes the tank to open
so that the first component can pass inside the flacon. The closing portion has an
annular surface facing, in use, toward the inside of the flacon, which surrounds
the aperture and extends radially from the aperture to the closing means. The
tank is stably associated with the annular surface.

[0023] In some forms of embodiment, the closing portion has an external
cylindrical wall which extends downward from the annular surface and is
provided with closing means to cooperate with the container, and an internal
cylindrical wall which extends upward from the annular surface and which
provides an aperture, suitable for the sliding passage of the mobile thruster.

[0024] According to one feature of the present invention, the mobile thruster is
made by molding in a single piece with the closing portion, defining a profile of
preferential breaking connecting the mobile thruster and the closing portion,
along a desired line of weakening of the material.

[0025] This allows to obtain the closing device substantially in two pieces, that
is, the closing portion made in a single piece with the thruster, and the tank for
the first component which is associated with it, with a consequent simple
execution and industrialization.

[0026] In some forms of embodiment, the mobile thruster is normally made in its
first raised position, with respect to the closing portion.

[0027] In this way, the user exerts a pressure on the mobile thruster until the
profile of preferential breaking is broken, and thus moves the mobile thruster
from the first position to the second position, to open the tank.

[0028] Furthermore, according to the present invention, the closing device
comprises a safety element made in a piece both with respect to the mobile
thruster and also with respect to the closing portion, to prevent an accidental
reciprocal movement of the mobile thruster with respect to the closing portion. In
this way therefore, the mobile thruster is prevented from inadvertently causing
the tank to open, preventing unwanted leakages of the first component from the
tank. The safety element also functions as a guarantee and control against
tampering. In some forms of embodiment, the closing portion also comprises an
annular rib which extends, in normal use, toward the inside of the flacon from the
annular surface.

[0029] The annular rib is made in an intermediate position between the aperture
and the closing means.

[0030] In this way, on an external side, an annular interstice is defined,
delimiting a first crown of the annular surface in which to house a part of the neck
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of the flacon for the closing cooperation with the closing means, and on an
internal side, a second crown of the annular surface, for the stable positioning of
the tank.

[0031] In particular, an upper annular band of the neck, advantageously mating
with the shape of the annular rib, cooperates with the annular rib, determining a
slight lateral flexion thereof, to obtain the seal.

[0032] With the present invention therefore a double hydraulic seal is obtained,
that is, a more external hydraulic seal determined by the annular rib that extends
directly from the annular surface above the closing portion and defines the
external annular interstice where the upper annular band of the neck of the
flacon cooperates in abutment, and a more internal hydraulic seal as the result of
the stable constraint, for example by means of gluing or heat-welding, of the tank
to the annular surface of the closing portion, but in a more internal position with
respect to the annular rib.

[0033] In some forms of embodiment of the present invention, the first crown
allows the isolated housing of one edge and the upper annular band of the neck
of the flacon in the annular interstice.

[0034] In some forms of embodiment according to the present invention, the
second crown is conformed to allow to dispose, by gluing or heat-welding, the
tank on top of the crown, so that the tank is in both a condition of interference
with the travel of the mobile thruster, and is also, during use, facing toward the
inside of the flacon.

[0035] In this way, the tank is sealed and kept in its operating position, for
example by gluing or heat-welding, on the annular surface of the closing portion,
and is released and separated physically from the closing cooperation zone
between the closing means of the closing portion and the neck of the flacon.

[0036] Therefore, with the solution according to the present invention, the
hydraulic seal of the flacon and the stable positioning of the tank are completely
autonomous from each other and also with respect to the closing pressure
between closing device and flacon.

[0037] This solution thus allows to guarantee the hydraulic seal over time,
without any risk of accidental impacts during transport and/or heat deformations
of the parts being able to influence the initial conditions.

[0038] Furthermore, by releasing the positioning of the tank from the closing
pressure between device and flacon and from the hydraulic seal of the flacon
itself, it is possible to produce, market, store and other the device autonomously
with respect to the flacon, giving the advantage of lower production costs and
greater possible commercial applications of the product.
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[0039] According to a variant, the annular rib is tapered, that is, it has a
development or section that progressively narrows toward the center, developing
toward the annular surface. In this way, the annular rib may be subjected, during
closure, to a slight elastic deformation in the step of cooperating with the neck of
the flacon, reducing the surface in contact with the neck, so that it is therefore
possible to increase the contact pressure at different points between annular rib
and flacon, which substantially affects the neck of the flacon along one
circumference, consequently improving the stability of the mechanical constraint.

[0040] In this way, in the assembled condition, an elastic effect is generated
against the internal surface of the neck of the flacon, so as to guarantee the
hydraulic seal of the coupling effected.

[0041] In some forms of embodiment, the closing device comprises an annular
packing associated with the closing portion.

[0042] In some variant solutions, the annular packing is disposed between the
annular surface of the closing portion and the upper annular band of the neck.

[0043] In other variant solutions, the annular packing is disposed between the
tank and an upper annular band of the neck.

[0044] According to some forms of embodiment of the present invention, the
closing portion has inside it guide ribs cooperating with the mobile thruster in its
passage from the first position to the second position.

[0045] In variant solutions, the mobile thruster is provided with sliding teeth able
to cooperate with the guide ribs.

[0046] In some variant forms of embodiment, the guide ribs have an axial
development mainly along a helical trajectory.

[0047] In some forms of embodiment, the safety element is connected to the
mobile thruster and to the closing portion by means of relative pre-cut segments
that facilitate the removal of the safety element before the device is used.

[0048] Each pre-cut segment, by its conformation, thus facilitates the removal of
the safety element for example by elderly people or the sick.

[0049] In other forms of embodiment, an anti-tampering element is provided,
associated both with the closing portion of the flacon and also to the flacon in
order to selectively prevent any decoupling. In some forms of embodiment, the
anti-tampering element is an annular strip that connects the closing device to the
flacon. It has a structure that surrounds the flacon and is solid with it and with the
closing device, in practice preventing any decoupling. Said strip has segments of
preferential breaking which, once forced, allow to remove the strip and to
decouple the closing device.
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[0050] According to another variant, the mobile thruster has a first gripping end
and a second pointed end to actuate the breakage of the tank in the passage
between the first and the second position. In some forms of embodiment the
second pointed end has a substantially star-shaped section, which entails that
the cutting profile of the tank is clean, uniform and sufficiently large, optimal for
the exit of the first component.

[0051] According to some forms of embodiment, the mobile thruster is formed
by walls that intersect orthogonally. In variant forms of embodiment, the mobile
thruster has inclined segments.

[0052] According to some forms of embodiment, the closing device comprises
clamping means configured to determine the mechanical clamping of the mobile
thruster in the second position.

[0053] In some forms of embodiment, the tank is made of metal and a polymer,
suitable to guarantee an effective barrier against humidity and oxygen, to
preserve the properties of the first component contained therein, and its
weldability to the closing portion.

[0054] One metal that can be used for this barrier effect can be for example
aluminum.

[0055] The polymer is advantageous in particular to allow the heat-welding or
gluing of the tank to the annular surface of the closing device. One suitable
polymer can be polyethylene, for example LLDPE, LDPE, MDPE or HDPE or
mixtures thereof. Or another solution may provide to use polypropylene, for
example biaxially oriented polypropylene.

[0056] In some forms of embodiment, the tank is obtained from a sheet of metal
coupled with a polymer, or a mixture of polymers for example of the type
mentioned above, mono- or multilayer.

[0057] The solution with a metal sheet allows to confer desired mechanical and
structural properties on the tank.

[0058] Another variant form of embodiment provides to use a film formed by one
or more polymers, for example as mentioned above, in a mixture, mono-layer or
possibly multilayer, on which a thin layer of metal, typically aluminum, is
deposited, for example using the metal vapor deposition technique.

[0059] According to some forms of embodiment, the tank comprises a planar
wall and a hollow protuberance for containing the first component. In some
variants, the planar wall faces toward the mobile thruster and the protuberance
faces toward the inside of the flacon, whereas in other variants the planar wall
faces toward the inside of the flacon and the protuberance faces toward the
mobile thruster.
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[0060] The present invention also concerns a container, or flacon, comprising a
closing device as described above.

[0061] In some forms of embodiment, the closing device and the associated
flacon are made of plastic or elastic-plastic material compatible with use in the
field of food, pharmaceutics or medicine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0062] These and other characteristics of the present invention will become
apparent from the following description of a preferential form of embodiment,
given as a non-restrictive example with reference to the attached drawings
wherein:

« fig. 1 shows a lateral, partly sectioned view of a device according to the
present invention applied to a flacon;

« fig. 2 shows a lateral, partly sectioned view of the device in fig. 1 alone;

« fig. 3 is a three-dimensional view of the device according to the present
invention in a first operating condition;

« fig. 4 is a three-dimensional view of the device according to the present
invention in a second operating condition;

« fig. 5 shows a lateral, partly sectioned view of a variant of the present
invention applied to a flacon in a first operating condition;

« fig. 6 shows a section of a variant of the present invention applied to a
flacon in a second operating condition;

« fig. 7 shows an enlarged detail of part of one form of embodiment of the
present invention;

« fig. 8 is a partly sectioned three-dimensional view of the device according
to the present invention in a first operating condition;

« fig. 9 is a partly sectioned three-dimensional view of the device according
to the present invention in a second operating condition;

« fig. 10 shows an enlarged detail, partly in section, of a variant of one part
of the present invention.

[0063] To facilitate comprehension, the same reference numbers have been
used, where possible, to identify identical common elements in the drawings. It is
understood that elements and characteristics of one form of embodiment can
conveniently be incorporated into other forms of embodiment without further
clarifications.
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DETAILED DESCRIPTION OF SOME FORMS OF EMBODIMENT

[0064] With reference to the attached drawings, a closing device 10 according
to the present invention is shown in its entirety, and is suitable to contain a first
component, typically a substance sensitive to humidity such as a hygroscopic or
water-soluble powder or tablet, for example based on food supplements,
vitamins, freeze-dried bacteria, or other prebiotic or probiotic food substances
which in this case is introduced in addition to a second component contained in
an associated flacon, or container, 12, for example a liquid such as water, fruit
juice, other water solutions, yogurt or in general other substances in which the
first component is soluble or dispersed, to prepare a composition to be drunk, for
example as a food supplement.

[0065] The flacon 12 is of the traditional type and has a lateral shell 12a and a
base 12b that delimit an internal compartment 12c¢ for containing the second
component. The lateral shell 12a has a neck 11 at the top that delimits an
aperture, which can easily be used to have access inside the flacon 12, for
example to introduce the second component therein during the production step,
or, during normal use by a user, to add the first component or, once the first
component has been mixed with or dispersed in the second component, so as to
drink the content of the flacon 12, for example directly from the neck 11, once the
closing device 10 has been removed.

[0066] The closing device 10 in particular is selectively connectable in a
releasable manner, by screwing as in the attached drawings, or by jointing or
other releasable connection mean, to the neck 11 of the flacon 12.

[0067] In particular, the closing device 10 comprises a closing portion or stopper
13 that develops around a central axis X, and a mobile thruster 15 able to be
actuated linearly.

[0068] The mobile thruster 15 is made by molding in a single body with the
closing portion or stopper 13.

[0069] The closing device 10 is associated with or also comprises a tank, in this
case a blister or alveolus or capsule 16, suitable to contain the first component
and protect it from humidity.

[0070] In some forms of embodiment, the blister may be formed for example by
a sheet of aluminum coupled with polyethylene.

[0071] The blister or alveolus may define a typical structure with a planar wall
16a from which a hollow protuberance 16b extends, convex in shape and which
contains the first component.
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[0072] The mobile thruster 15 is able to be actuated linearly to cause the tank
16 to open, so that the corresponding content passes inside the flacon 12. To
this end, in some variants the mobile thruster 15 completely cuts or perforates
the tank 16 in a through manner, whereas in other variants it only makes a
compression or thrust on the tank 16 which causes a portion of it to open, as
explained in more detail hereafter.

[0073] In some forms of embodiment, the closing stopper 13 comprises a first
outer cylindrical wall 17 that develops around the central axis X, with a diameter
correlated to the diameter of the neck 11 of the flacon 12, which functions as a
closing mean for connection to the flacon 12.

[0074] Moreover, according to some variants, the closing stopper 13 comprises
a second internal cylindrical wall 18, coaxial with the first wall 17, inside which
the mobile thruster 15 is suitable to slide. The second wall 18 has a smaller
diameter than that of the first wall 17, correlated to the transverse sizes of the
mobile thruster 15.

[0075] In some forms of embodiment, the second wall 18 delimits internally a
blind axial seating 14 in which, in a condition of use, the mobile thruster 15 is
able to slide and which opens, through a central aperture 21 for the passage of
the mobile thruster 15, toward the inside of the flacon 12. The diameter of the
blind axial seating 14 is sized according to the maximum transverse size of the
mobile thruster 15 intended to slide inside it. The mobile thruster 15 therefore
occupies, with its maximum transverse bulk, substantially the whole space of the
blind axial seating 14.

[0076] In some forms of embodiment, the closing stopper 13 also comprises an
annular surface 19 which connects and joins, in this case in a substantially radial
direction, or slightly inclined, the first wall 17 to the second wall 18.

[0077] In particular, the first wall 17 extends axially, in normal use downward,
from the annular surface 19, whereas the second cylindrical wall 18 extends
axially in the opposite direction, in normal use upward, from the annular surface
19.

[0078] The annular surface 19, during use, faces toward the inside of the flacon
12 and extends radially, or slightly inclined, from the central aperture 21 to the
first wall 17.

[0079] In some forms of embodiment, the tank 16 is associated with the annular
surface 19, advantageously by gluing or heat-welding. This constraint, by gluing
or heat-welding, allows an internal hydraulic seal of the flacon 12, as will be
explained in more detail hereafter.

[0080] In some forms of embodiment, the tank 16 is assembled "upside down",
that is, with the protuberance 16b facing downward. In particular, the planar wall
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16a of the tank 16 is directly constrained, for example by gluing or heat-welding,
to the annular surface 19, so that the protuberance 16b is facing toward the
inside of the flacon 12. In this case it is advantageous that the annular surface 19
is also substantially planar, extending radially from the center toward the
periphery, for the optimum positioning of the planar wall 16a of the tank 16.

[0081] In some forms of embodiment, the first wall 17 of the closing stopper 13
comprises an internal surface on which a threading 20 is made that functions as
a closing mean for the releasable connection with the neck 11 of the flacon 12. in
this form of embodiment, the neck 11 has a mating counter-threaded portion on
the outside, to cooperate with the threading 20.

[0082] In some forms of embodiment, the first wall 17 comprises an external
gripping surface, in this case knurled to facilitate gripping the device 10.

[0083] In some forms of embodiment, an annular rib 22, also known as "tige" in
French, extends from the annular surface 19 toward the inside of the flacon 12,
in an intermediate position between the central aperture 21 and the first
cylindrical wall 17. In some forms of embodiment, the annular rib 22 is
substantially orthogonal to the annular surface 19. In other forms of embodiment,
as illustrated in more detail hereafter, the annular rib 22 is inclined with respect
to the annular surface 19, that is, it has a desired degree of truncated conicity
which, taking into account the relative flexibility with respect to the material of the
flacon 12, allows coupling and seal.

[0084] In some forms of embodiment, the annular rib 22 divides the annular
surface 19 on an external side, in cooperation with the first wall 17, into an
annular interstice 24, delimiting a first crown or external annular strip 23, and on
an internal side, in cooperation with the central aperture 21, a second crown or
internal annular strip 25.

[0085] In some forms of embodiment, the first crown 23 is thus defined between
the annular rib 22 and the first cylindrical wall 17, and allows to house an upper
annular band 11a (fig. 1) of the neck 11 of the flacon 12 in the annular interstice .
As can be seen in figs. 1 and 2, the annular rib 22 is in direct abutment against
the upper annular band 11a of the neck 11. In this way, the upper annular band
11 a of the neck 11 goes into close contact with the annular rib 22, allowing to
obtain a desired external hydraulic seal of the flacon 12. Moreover, inserting the
the upper annular band 11 a of the neck 11 into the annular interstice 24 allows
the threading 20 to cooperate with the external counter-threaded surface of the
neck 11, to determine the closing of the flacon 12.

[0086] The second crown 25 extends from the annular rib 22 to the central
aperture 21 and has an amplitude such as to allow to position the tank 16 stably
thereon, for example by gluing or heat-welding, in particular the planar wall 16a.
In this way, the tank 16 substantially closes the central aperture 21.
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[0087] In some forms of embodiment of the present invention, the external
hydraulic seal of the flacon is obtained with the annular rib 22 that extends
directly from the annular surface 19 above the closing portion 13 and defines the
external annular interstice 24 where it cooperates with the upper annular band
11a of the neck 11 of the flacon 12, whereas the internal hydraulic seal is
obtained thanks to the constraint, by gluing or heat-welding, of the tank 16 to the
annular surface 19 of the closing portion 13, but in a more internal position with
respect to the annular rib 22. There is therefore no need for additional packings.

[0088] As mentioned above, in some forms of embodiment, the annular rib 22 is
tapered, that is, it has a section that progressively narrows, or in any case has a
desired degree of truncated conicity, toward the center of the flacon 12 in its
development toward the lying plane of the annular surface 19 (in the attached
drawings from bottom to top), so as to cooperate with the neck 11 of the flacon
12 and define a hydraulic seal of the coupling between the device 10 and the
flacon 12.

[0089] Advantageously, the taper of the annular rib 22 defines a determinate
angle a of inclination between about 3° and about 10° with respect to a reference
plane R parallel to the central axis X of the closing device 10. The coupling of the
neck 11 with the tapered rib 22 determines a slight lateral flexion of the latter,
and the seal is obtained.

[0090] In some forms of embodiment, the mobile thruster 15 is formed by a part
26, e.g. a rod 26, disposed sliding inside the central aperture 21 and provided
with a first end 26a outside the closing stopper 13 and a second pointed end 26b
inside the closing stopper 13. In some forms of embodiment where the mobile
thruster 15 functions as a perforator of the tank 16, at least the second end 26b
of the rod 26 has a substantially star-shaped or cross-shaped cross section, to
effectively cut the material that makes up the tank 16, in this case a star with four
points, orthogonal to each other.

[0091] In particular, the rod 26 is made in a single body with the closing stopper
13 and is connected to the latter by means of a profile of preferential breaking
27. The profile of preferential breaking 27, in a condition of non-use, keeps the
mobile thruster 15 solid with the closing stopper 13 whereas, when the profile of
preferential breaking 27 is broken by the pressure of the user, the mobile thruster
15 is free to slide with respect to the closing stopper 13 along the axial seating
14. In some forms of embodiment, the profile of preferential breaking 27 is made
along the upper part of the second wall 18, to connect the latter with the rod 26
(figs. 1 and 2).

[0092] The rod 26 thus defines a first position of the mobile thruster 15, in which
it is kept raised from the profile of preferential breaking 27 and does not interfere
with the tank 16. In some forms of embodiment, at least part of the rod 26 and
the profile of preferential breaking 27 define, in said first raised position, the
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bottom of the blind axial seating 14 in which, during normal use, the mobile
thruster 15 slides.

[0093] An axial thrust on the first end 26a of the rod 26 determines the breakage
of the profile of preferential breaking 27 and causes the mobile thruster 15 to
slide toward the flacon 12, inside the axial seating 14.

[0094] In this way a second position of the mobile thruster 15 is defined, in
which the second end 26b of the rod 26 protrudes from the central aperture 21
and, in this case, perforates or cuts the tank 16 in through manner, thus allowing
the first component contained therein to fall freely inside the flacon 12 and to mix
with the second component, or at least to be dispersed therein.

[0095] The device 10 also comprises a safety element, in this case a safety
tongue 29, made in a single piece both with respect to the rod 26 and also with
respect to the closing stopper 13, so as to prevent, at least temporarily, any
reciprocal movement thereof.

[0096] In particular, the safety tongue 29 is connected to the rod 26 and the
closing stopper 13 by means of respective pre-cut segments 30, easily
breakable.

[0097] Therefore, the movement of the rod 26 to move the mobile thruster 15
from the first position to the second position is allowed only after the safety
tongue 29 has been removed.

[0098] In some forms of embodiment, an anti-tampering element is provided
between the closing device 10 and the flacon 12, to prevent the uncoupling of
the two parts. In some forms of embodiment, the anti-tampering element is an
annular strip 31 that connects the closing device 10 to the flacon 12 (figs. 1, 2
and 3). It has a structure, for example made of thin plastic, which surrounds the
flacon 12, and is solid both with the latter and also with the closing device 10,
thus in practice preventing their uncoupling. The annular strip 31 has preferential
breaking segments which, once forced, allow to remove it and to uncouple, in
this case by unscrewing, the closing device 10 from the flacon 12.

[0099] The closing device 10 and the associated flacon 12 are used as follows.
Once the safety tongue 29 has been removed, the user thrusts the mobile
thruster 15 so that it interferes with the tank 16, in this case cutting it in through
manner, thus allowing the first component to fall freely into the internal
compartment 12c¢ of the flacon, to be mixed, or dispersed, for example by
manual shaking, in the second component, to prepare the composition to be
drunk.

[0100] The anti-tampering annular strip 31 is removed so that the stopper 13 is
completely removed.
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[0101] Once these operations have been performed, thanks to the releasable
connection between the closing stopper 13 and the neck 11 of the flacon 12, the
user completely removes the closing stopper 13, for example by unscrewing it or
in some other way, and can easily drink the composition prepared inside the
flacon 12 through the aperture delimited by the neck 11, for example drinking
directly from the neck 11.

[0102] It also comes within the field of the present invention to provide that on
the inner surface of the first cylindrical wall 17, instead of the threading 20, ribs,
ridges or other are provided, to define, for example, a snap-in attachment, a
releasable coupling or other, between the device 10 and flacon 12.

[0103] Figs. 5 - 9 show other forms of embodiment of the present invention, in
which the same reference numbers are used for identical parts.

[0104] In particular, in these forms of embodiment the annular rib 22 may not be
obtained; instead, an annular packing 32 is provided for the hydraulic seal,
advantageously made of elastomer material, between the neck 11 of the flacon
12 and the tank 16, in abutment against the annular surface 19. In this case, the
compression of the annular packing given by closing the closing stopper 13 on
the neck 11 of the flacon 12 guarantees the hydraulic seal.

[0105] Furthermore, as shown for example in figs. 5 - 9, in some forms of
embodiment the tank 16 is located upside down with respect to figs. 1 - 4, with
the planar wall 16a facing toward the inside of the flacon 12 and the
protuberance 16b containing the first component faces toward the mobile
thruster 15, in particular housed inside the axial seating 14. In this variant
solution, the thrusting action of the mobile thruster 15 determines the breakage
of the tank 16, preferably only the planar wall 16a, which opens with breakage
edges 16c¢ facing downward inside the flacon 12, allowing the first component to
fall.

[0106] In particular, a perimeter annular strip of the planar wall 16a of the tank
16 is associated in abutment when the closing stopper 13 is closed on the neck
11 of the flacon 12, against the annular surface 19 of the closing stopper 13, and
in these forms of embodiment it rests on and is indirectly supported by the upper
annular band 11 a of the neck 11 of the flacon 12. The annular packing 32 is
provided between the planar wall 16a of the tank 16 and the upper annular band
11a. The width or radial extension of the annular packing 32 can be sized and
selected depending on the width of the annular surface 19 of the closing stopper
13, preferably not exceeding said width.

[0107] In some forms of embodiment, the axial seating 14 of the closing stopper
13 has guide ribs or ridges 34 inside it, which develop mainly in an axial
direction, made on the inner surface of the axial seating 14 with a predefined
pitch from each other so as to define sliding channels 35.
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[0108] The guide ribs 34 cooperate with the mobile thruster 15 in the movement
of the latter downward, guiding and facilitating the movement thereof and its
interaction with the tank 16.

[0109] Advantageously, the mobile thruster 15 has sliding teeth 36 on its
perimeter, provided in this case above the profile of preferential breakage 27,
and able to cooperate with the guide ribs or ridges 34.

[0110] The sliding teeth 36 protrude from the outer surface of the mobile
thruster 15 and are made with a predefined pitch coordinated with the pitch at
which the guide ribs or ridges 34 are made. When the mobile thruster 15 is
actuated, the sliding teeth 36 are forced to slide in guided manner on the surface
of the guide ribs or ridges 34 along the corresponding sliding channels 35.

[0111] The position of the sliding teeth 36 in the first position of the mobile
thruster 15 is aligned substantially with the inlet or mouth of each of the
corresponding sliding channels 35, so that once the mobile thruster 15 is driven,
there is a univocal insertion of the sliding teeth 36 inside them.

[0112] In this case the guide ribs or ridges 34 are shaped as protruding
segments with a mainly helical development along the axial direction of
movement of the mobile thruster 15, forcing the latter to move axially along a
substantially helical trajectory, facilitating the sliding of the sliding teeth 36 on the
surface of the guide ribs or ridges 34 and determining a thrust with rotation on
the tank 16, which can further facilitate the opening thereof. Indeed, the
substantially helical movement of the mobile thruster 15 facilitates a wide
opening of the edges 16c¢ of the planar wall 16a once it has opened, preventing
even a minimum quantity of the first component from remaining trapped or
retained by the edges 16c¢.

[0113] In this case, the upper portion of the closing stopper 13 comprises, below
the first end 26a, a circumferential ridge 38 which, in cooperation with the first
end 26a, delimits a circular retaining groove 40 which is useful when the mobile
thruster 15 is moved into the second position. Indeed, the breakage of the
preferential breakage line 27 determines the creation, on the top of the axial
seating 14, of a portion 27a protruding radially, which cooperates with the groove
40, advantageously clamping the axial movement of the mobile thruster 15. The
mechanical cooperation between portion 27a and groove 40 not only determines
the clamping of the mobile thruster 15 in the second position, but also is so
narrow that it also determines a mechanical hydraulic seal effect, preventing the
liquid from undesirably coming out of the closing stopper 13 when the flacon 12
is shaken to mix the first component in the second component.

[0114] In the variants shown in figs. 5 - 9 the mobile thruster 15 does not cut or
perforate the tank 16 directly, but only exerts a thrust on the protuberance 16b.
The compression deriving from this thrust causes the planar wall 16a to break,
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which opens with the edges 16¢ facing downward, freeing the first component
contained in the tank 16 and making it pass inside the flacon 12.

[0115] In these variants, the mobile thruster 15 is made with the rod 26 hollow;
inside it there is a structure functioning as a thruster, with a cross-shaped cross
section intended to thrust the protuberance 16b, in this case defined by two walls
15a which intersect orthogonally and are made by molding in a single body with
the closing stopper 13, even though other forms may be provided or made, such
as cylindrical, truncated cone or other, given that they perform the function of
thrusting the tank 16.

[0116] Fig. 10 shows a variant form of embodiment of the mobile thruster 15, in
which the walls 15a have an inclined segment 15b at the lower part,
advantageously rounded or beveled, which reduces the cross section of the
mobile thruster 15. This variant, eliminating the interaction of the sharp edges of
the mobile thruster 15 with the protuberance 16b of the tank 16, prevents a
possible unwanted breakage thereof, when the mobile thruster 15 acts from
above on the tank 16, thus further increasing the hydraulic seal of the closing
stopper 13.
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PATENTKRAYV

1. Indretning til lukning af en beholder (12), der er egnet til at indeholde en
farste komponent, der skal indsaettes i beholderen (12) udover en anden kom-
ponent, der er indeholdt i beholderen (12), omfattende mindst en tank (16), der
er egnet til at indeholde den fgrste komponent, en bevaegelig steder (15), ved
hjeelp af hvilken tankens (16) abning kan bestemmes, et lukkeparti (13), der er
fast forbundet med tanken (16) og er forsynet med lukkeorganer (20), der kan
samvirke med en hals (11) pa beholderen (12) for at bestemme en udlgselig
fastspaending med beholderen (12), hvor lukkepartiet (13) er egnet til indvendigt
glidende at optage mindst en del (26) af den beveegelige stoder (15) og indbefat-
ter en abning (21) til passage af den bevaegelige stader (15) mod tanken (16),
hvor den beveegelige stader (15) er valgfrit bevaegelig mellem en forste haevet
position, hvor den ikke pavirker tanken (16), og en anden seenket position, hvor
den bestemmer tankens (16) abning for at muliggere passage af den forste
komponent inde i beholderen (12), hvor lukkepartiet (13) har en ringformet flade
(19), der, i brug, vender mod beholderens (12) indre, og som omgiver dbningen
(21), idet den forlgber radialt fra abningen (21) til lukkeorganerne (20), hvor tan-
ken (16) er fast forbundet med den ringformede flade (19), kendetegnet ved, at
den beveegelige stoder (15) fremstilles ved formning ud i et med lukkepatrtiet (13)
og definerer et foretrukket brudprofil (27), der forbinder den bevaegelige stoder
(15) og lukkepartiet (13), og ved, at den omfatter et sikkerhedselement (29), der
er fremstillet ud i et bade med den bevagelige stoder (15) og ogsd med lukke-
partiet (13) for at forhindre en utilsigtet modsatrettet bevaegelse af den bevaege-
lige stader (15) i forhold til lukkepartiet (13).

2. Indretning ifalge krav 1, kendetegnet ved, at lukkepartiet (13) ogséd omfat-
ter en ringformet ribbe (22), der forlober fra den ringformede flade (19) i en mel-
lemposition mellem abningen (21) og lukkeorganerne (20) for pa en ydre side at
definere et ringformet mellemrum (24), der afgraenser en forste krone (23) pa
den ringformede flade (19), hvori en del af beholderens (12) hals (11) er optaget,
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til samvirke pa lukkende made med lukkeorganerne (20), saledes at et ovre ring-
formet band (11a) af halsen (11) samvirker med den ringformede ribbe (22), og
pa en indre side en anden krone (25) pa den ringformede flade (19) til fast posi-

tionering af tanken (16).

3. Indretning ifalge krav 2, kendetegnet ved, at den anden krone (25) er ind-
rettet til at muliggere en placering af tanken (16) derpa ved limning eller varme-
svejsning, saledes at tanken (16) bade er i en tilstand, hvor den pavirker den be-
veegelige stoders (15) beveaegelse, og, i brug, ogsa vender mod beholderens (12)

indre.

4. Indretning ifalge krav 2 eller 3, kendetegnet ved, at den ringformede ribbe
(22) er tilspidset og udviser et afsnit med en aksial udvikling, der indsnaevres til-
tagende mod den ringformede flade (19).

5. Indretning ifglge krav 4, kendetegnet ved, at tilspidsningen af den ringfor-
mede ribbe (22) definerer en forudbestemt skratstillingsvinkel (a) mellem cirka 3°
og cirka 102 i forhold til et referenceplan (R), der er i det vaesentlige parallelt med
en central akse (X) af lukkepartiet (13).

6. Indretning ifglge et hvilket som helst foregaende krav, kendetegnet ved, at

den omfatter en ringformet pakning (32), der er forbundet med lukkepartiet (13).

7. Indretning ifolge krav 2 og 6, kendetegnet ved, at den ringformede pak-
ning (32) er placeret mellem lukkepartiets (13) ringformede flade (19) og halsens

(11) gvre ringformede band (11a).

8. Indretning ifolge krav 1 og 6, kendetegnet ved, at den ringformede pak-
ning (32) er placeret mellem tanken (16) og et ovre ringformet band (11a) pa
halsen (11).
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9. Indretning ifolge et hvilket som helst foregéende krav, kendetegnet ved, at
lukkepartiet (13) har indre styreribber (34), der samvirker med den bevaegelige

stader (15) i passagen fra den forste position til den anden position.

10. Indretning ifglge krav 9, kendetegnet ved, at den beveegelige stader (15)

er forsynet med glideteender (36), der kan samvirke med styreribberne (34).

11. Indretning ifelge krav 9 eller 10, kendetegnet ved, at styreribberne (34)

udvikles aksialt hovedsageligt langs en skrueformet bevaegelsesbane.

12. Indretning ifglge et hvilket som helst foregdende krav, kendetegnet ved, at
sikkerhedselementet (29) er forbundet med den bevaegelige steder (15) og med
lukkepartiet (13) ved hjeelp af tilhgrende forskarne segmenter (30), der er indret-
tet til at lette fjernelse af sikkerhedselementet (29).

13. Indretning ifglge et hvilket som helst foregdende krav, kendetegnet ved, at
den omfatter et manipulationsikringselement (31), der er forbundet bade med
lukkepartiet (13) og ogséd med beholderen (12) til valgfrit at forhindre frakobling
deraf.

14. Indretning ifelge et hvilket som helst foregdende krav, kendetegnet ved, at
delen (26) af den bevaegelige stoder (15) omfatter mindst en stang, der er mon-
teret glidende i lukkepartiet (13), og er forsynet med en forste drevende (26a) og
en anden spids ende (26b) til at bryde tanken (16).

15. Indretning ifglge et hvilket som helst foregdende krav, kendetegnet ved, at
den bevasgelige stoder (15) er dannet af vaegge (15a), der skaerer hinanden or-

togonalt.

16. Indretning ifglge et hvilket som helst foregdende krav, kendetegnet ved, at
den bevaegelige steder (15) har skratstillede segmenter (15b).
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17. Indretning ifglge et hvilket som helst foregdende krav, kendetegnet ved, at
den omfatter klemorganer (27a, 40), der er indrettet til at bestemme den mekani-

ske klemning af den bevaegelige stoder (15) i den anden position.

18. Indretning ifglge et hvilket som helst foregdende krav, kendetegnet ved, at
tanken (16) er fremstillet pa basis af et metal, der er forbundet med en polymer,

for at sikre en barriere mod fugt og oxygen, samt at lukkepartiet (13) kan svejses.

19. Indretning ifglge et hvilket som helst foregdende krav, kendetegnet ved, at
tanken (16) omfatter en plan veeg (16a) og et hult fremspring (16b) til at indehol-

de den fgrste komponent.

20. Indretning ifalge krav 19, kendetegnet ved, at den plane vaeg (16a) vender
mod den bevaegelige stoder (15), og det hule fremspring (16b) vender mod be-
holderens (12) indre.

21. Indretning ifglge krav 19, kendetegnet ved, at den plane vaeg (16a) vender
mod beholderens (12) indre, og det hule fremspring (16b) vender mod den be-

veegelige stader (15).

22. Beholder omfattende en lukkeindretning ifglge et hvilket som helst forega-

ende krav.
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