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w= (57) Abstract: The present mvention comprises a cap (101) having a chamber and a packaging unit having this cap (101) attached to

& a container
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, A membrane (405) separates the chamber in the cap from a reservoir in the container, so that two different components
may be kept separate until ready to use. The cap (101) has a collapsible (102) button with a piercing element so that when the button
O (102) 1s pressed the membrane (405) 1s pierced and the contents of the chamber and reservoir may be mixed together.
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CAP WITH ADDITIVE CHAMBER AND ASSOCIATED PACKAGING UNIT

Background of the Disclosure

This invention relates fo a packaging unit containing two different compositions to be mixed
together before use, which includes a cap having a chamber for holding one composition, a
container hoiding another composition, and a membrane separating the fwo compaositions, where
the cap is configured to facilitate breaking or piercing the membrane {o allow the two compositions
o mix.

Biphase products are those in which the product is supplied as two separate components,
which allows the components to be kept separate untif the time of use, The need to keep the
components separate arises for a number of reasons, :but--usuéal'lyibefcause their interaction would
reduce the quality of one or the other, or because some interaction essential to product functioning
occurs over @ short timeframe and must not be initiated prematurely.

There are many designs of packaging which perform the function of keeping the

Common means by which the components are combined within the packaging are by the
breaking of a frangible membrane or peelable seal. Of the designs in commercial use, many are
activaied by the consumer pressing a button, which in furn breaks the frangible membrane. In other
examples, #s pressing causes orifices between the chambers of the packaging to be aligned. The
button s genevally configured as a piston operating within a barrel.

The packaging should keep the components of the two chambers not only physically
separate, but also prevent any volatile components from permeating through the membrane or seal
into the other compartment. Also, the components may need protection from the atmosphere
external to the packaging. It follows that the interference fit between the button and the barrel, and
the nature of the interface between the chambers should be as secure as possible, One

consequence of this is that the force needed to depress the button is often higher than acceptable

to the target user group for the product. This can be exacerbated by proeduct causing friction
between the parts.

In some designs using aluminum Toil as a frangible membrane, the product chamber within
the cap Is configured as a conventional blister, particularly if the component o be contamned within
is a tablet. However, such :déSrifg-ns require the additional step of blister packing prior o inserting the
blister into the cap, use a greater number of different materials, and the blister is without features to

1
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cause s colfapse. In some of these the foil face of the bilister is used to seal to the rim of the
container that comprises the second chamber. Being a hard surface and lacking a resilient design

feature this seal may not fully accommodate variations in the container rim or backing-off of the

ar only partially unscrewed, prior to full opening. Such action, and the pause whilst the components
of the product mix together, is counterintuilive for many users, and misuse may result in reduced
product performance.,

Moreover, the means of filling the product components into the packaging should be
considered. it is generaily preferable to avoid multiple steps in the filling and assembly of the cap
companents at the site of product manufacture, or that filling and assembly at a different location
with specialist equipment is necessary. In commercial units, the product chamber within the cap is

frequently a simple two piece construction in which one piece is filed and the other is pressed on to

US 20100784 38A describes a cap assembly with a storage chamber for a secondary
material, which is separated from a primary material below the cap by a seal. When the cap is
turned the seal is moved out of the way and the secondary material may mix with the primary
material.

US 2006219736A describes a device for placing in contact at least two products packaged
separately in two compartments. The first compartment is within a container and the second is at
least partiaily within a body attached to the container by an intermediate part. An actuating action
changes the position of the body relative to the container and places the two compartments in
communication with each other.

EP18230932A describes a device having a reservoir-containing capsule attached to a
means and reservoir are made of a single body.

LS 2010012660A describes a capsuie having a reservoir attachea to the top of a container,

until the obstructor is extracted.
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LS 2002053524A describes a cap for storing powder and releasing it into a bottle. The cap
has a cap top and an inner member that fits partially ino the cap top to form a cavity to hold

raised relative to the inner membrane so as to open the chamber.

Summary of the Invention

0
.....

The cap is adapted to be attached on top of a container, for example, to screw onto a bottie neck,
so that when the membrane is pierced contents in the chamber may mix with contents in the
container.

The cap may also comprise a flip top or an overcap. For example, a single piece may

comprise the coflapsible bution and a #iip top connected thereto by a hinge, or a separate overcap
may snap or screw onto the piece comprising the collapsible t::ut?tcjn.;.

The invention also comprises a packaging unit comprising the cap described above; for
example, a bottle or other container having the cap affixed to the neck -ofrapening of the container
by means of screw threads, or otherwise. The packaging unit has two compartments 1o hold
contents, one in the cap chamber and the other in the container, the two compartments are
separated by a membrane until the membrane is pierced by the piercing member.

Brief Description of the Drawings

FIG. 1is a perspective view of an aspect of the invention in which the flip top is in the open
position.

F{G. 2 is a msrszpemwe cross-section of an 8?$-pi8CtEh0Wfﬂg a ﬁ;aprfiéng seal.
button.

FIG. 4A is a side perspective of an aspect of the invention in which the flip top is in the open
position.

FIG. 4B is a bottom view of an aspect of the cap with sealing ring.

FIG. 5A is a vertical cross-section of an aspect of the invention.

FIG. 58 is a perspective cross-section of an aspect showing a cap ring seat.

FIG. BA is a side perspective of an aspect of the invention in which the flip top is in the open
posifion.
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FIG. 88 is a vertical cross-section of an aspect showing a cap ring seal.
FIG. 7 is a perspective view of an aspsect of the invention in which the cap is attached to 3
container and the button is in the collapsed position

Detailed Description of the invention

little force when depressed. A feature on the underside of the button, such as one or more spikes,
blades, punches or other piercing elements, is responsibie for breaking a frangible membrane
which seals the chamber opening at the boftom of the cap. An advantage of the collapsing button
is that there is no need to break a secure seal to push it in, and hence the minimum force required
to depress the button is not limited by the strength of such a seal.

The creases in the collapsible button may {ake a fwariety of 'fe;rms} and in some aspects they
may create undercuts which would nermally create difficulty in designing an injection mold. In some

button may be integral to the body of the cap, or may be assembled to it using equipment and
methods known in the art.

Generally, the creases in the collapsible button are thin in section, which might increase its

external forces. This supplements the barrier properties of the collapsible button, protecting it and
acting as a bearing surface when the cap is inverted for filing of the bution-chamber. In alternative
aspects, instead of _.a,fﬂi-ptﬁzp'ft'?h-er;e may be a top piece or overcap that is snapped, screwed or
otherwise affixed onto the cap. In one aspect, a flip top is hingedly attached to the cap. The cap
and flip top may comprise a single piece constructed of flexible polymer.

It some aspects, the cap .cﬁmpfi:ses:- two paris connected by a press fit. The first part
comprises the main body enclosing a chamber, having a collapsible button at a top end thereof and

an opening to the chamber at a bottom end thersof. The second part comprises a ring having a

targe central orifice that is biinded by a seal, for example aluminum {oil. in one aspect, the foll has a
coating on one face which protects the aluminum from the product and is heat-sealable to the
material of the ring. it may be inserted info the ring using methods and equipment commonly used
to insert induction sealable liners. The coated face is facingthe-ring;,.,‘-iBWhich{it is simultanecusly

4
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sealed by a conventional technigue, such as induction sealing or ultrasonic welding. In these
aspects, the second part is pressed into the first part, tightly sealing the foit between the two press

Any known material .maybe-;used.as a membrane o seal or 'sepa-ratai-theM@'compart:menifs
as long as it provides a sufficient barrier to prevent mixing or permeation of materials across the
membrane and does not require excessive force to break through. Typically, a very thin material is
used for the membrane, such as paper (for example, wax paper), metal foil, plastic film, or the like.
Aluminum foit is quite suitable, as it provides a far higher barrier to permeation than plastic film and
s easier to puncture than piastic. The membrane may be coated to reduce potential chemical
reactivity with the product andfor permeability to vapors.
the membrane are isolated from the product. This is significant when using coated aluminum foit
because aluminum s nclined to dissolve 1y some proqucts gurng storage, and interactions

between product and packaging are to be avoided, particularly when the product is to be ingested.
In the present invention, the'bﬂdy-of.-the cap fits to the bore of the container that comprises

the second chamber. This type of bore seal is well-known in the art, and may be supplemented by
further resilient seal features abutting the rim of the container which are known in the art. In
addition, the bore seal, being a compression ring, can further secure the parts of the cap together
and ensure the seal between them,

in the practice of this invention, itis contemplated that the end user wilt open the flip top {or

membrang and release the contents of the cap into the container. As there is no opening under the

A piercing element integral with the top of the collapsible buiton is responsible for piercing
the 'frangi?bie membrane. This may take the form of a simple spike, punch, or blade, but it is
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important that it does not block the hole that it produces, so it should be designed to ensure that
once the frangible membrane is torn product can flow past the piercing element. For example, its
section may be cruciform or cy}iindricai; it may comprise more than cn:e;-es‘?!emem; it may be tapered
or jagged, or the creases in the coltapsible button may be contrived such that the piecing element
sweeps a linear, circular, arcuate, or other path as i penetrates the frangible membrane. Any form
or design of piercing element known in the art that will plerce the membrane and atiow the product
to flow past it may be used. In some aspects the collapsible feature of the button may cause it to
rotate as it is depressed, with the result that an eccentric piercing element will cut a path across the
frangible membrane.

in one aspedt, the piercing member comprises at least one first part for piercing the
membrane and at feast one second part for moving a portion of the pierced membrane to provide
an opening through which material may flow.

After the membrane is broken, it is desirable to shake the container as necessary to mix the
two components or compositions so that all the contents will be sufficiently mixed together. Those

depend on the contents and their intended use. In some aspects of the invention, the product is

accessed by removing the whole cap, for example by unscrewing it from the container. In some

may be altached to the container by any suitable method known in the art, such as being screwed
or snapped on, as long as there is a tight seal between the container and the cap to prevent the
contents from leaking or being contaminated. Any optional tamper evident element known in the
art may optionally be used.

aspects, the cap has a tamper evident feature, for example a tamper evident neck band. The cap

'{t_; will be appreciated that references herein to the collapse of the bution mean that the top
or cover wall of the button and the pé-ﬂe;'féﬁizng member advance toward 'ihe? frangible membrane while
the creases in the button {whether cancentric, helical or otherwise) are squeezed closer together,
advancing at least far enough for the plercing member to pierce the membrane and create an
opening therethrough. R will also be appreciated that distance the button moves from its initial fully
extended position to its fully collapsed position, and the position of the cover wall retative to the rest
of the cap in the fully coltapsed pésiiiom will depend on the exact design of the cap.

The following aspects of the invention are merely illustrative and are not intended {o limit the

scope of the invention. In these aspecls, the parls are made by molding, for example they may be

methods and materials may also be used in the practice of this invention,
Figure 1 iftustrates an aspect of a cap 184 according to the invention having a main bady
111, a collapsible button 102 and a Hip top 103 attached by a hinge 184. The collapsible features
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in the button are arranged as terraces at progressively changing angles, so that they collapse in
sequence. Inthis aspect, the wall 105 of the flip top is swept inward to facilitate opening without
the opening feature requiring any patticular orientation with respect to the equipment used to fit the
cap, and there is a tamper evident neck band 106. The collapsible button 102 may include a cover
wall 107 disposed in opposite relation to the chamber opening 108. In some instances, the cover
wall 107 may be substantiatly planar (see Figs. 1-3, 6A and 6B). In other instances, the cover wall
107 may have a substantially convex or concave profile {See“Figs. 4A, 5A and 5B). Further, the
cover wall 107 may define ane or more grooves 109 about the exterior surface thereof to aliow
improved gripping of the collapsible button 102,

Figure 2 illustrates the aspect of Fig. 1 in section. The cap 101 comprises a bore seal 201
having a shap bead 203 and a ring seal 202 which fits into the snap bead 203 to form a sealed
chamber inside the cap 101. The cap 101 can be screwed onto the neck of a container 204, As
shown in Figure 3, the underside of the coliapsible button 102 (e-.g,:_( an inner surface 110)
comprises a piercing member having four prong piercing efements; the tonger prongs 301 are
designed to pierce the membrane and the shorter prongs 302 are designad to foid the tom
membrane toward the container 204 so as to create a sulficient opening to facilitate mixing of
contents between the chamber and the reservoir of the container 204 to which it is attached.

Figure 4A iflustrates a collapsible button 102 having a helical thin wall 402, Retaining clips
401 and an eniarged top of the button 102 are also shown, which signal to the user that the button
102 is fully depressed by the retaining clips 401 holding it in that position. That is, the cover wall
107 may interact with the retaining clips 401 when the collapsible bution 102 s in a fully collapsed
position such that the collapsible button 102 is maintained in such a position. This aspect is more
complex to produce than the aspect of Figs. 1-3, because part of the mold needs to spiit in arder to
release the enlarged button 102 and retaining clips 401, Figure 4B illustrates a view of the
underside of the cap 104 showing a ring seal, comprising a ring 403 and membrane 405, and the
recesses 404 in the ring 403 which snap into the snap bead 203 illustrated in Figure 2.

Figures 5A and 5B iflustrate internal sections of the aspect of Figure 4A.

Figure 8A and 68 iliustrate an aspect of a cap 101 having a collapsible button 102 in &
racessed tapered helical form 601. The coliapsible button 102 in this aspect may be collapsed to a
greater extent than that shown in Figs. 4 and 5, but i is somewhat more compiex o manufacture,
as both parts of the mold need to be rotated. The collapsible putton 102 is made slightly conical to
facilitate removal from the moid. Fig. 68 illustrates an alternative configuration for the fiting of the
ring seal 602.
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Figure 7 itlustrates an aspect of the invention in which the cap 101 is attached to a container
204, the flip top 103 is open, and the button 102 is in the collapsed position and is engaged with the
retaining clips 401,

Many variations of the present invention not illusirated herein will ocour to those skilled in
the art. The presentinvention is not limited {o the aspects iftustrated and described herein, but

encompasses all the subject matier within the scope of the appended claims.
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What is claimed is:

1. A cap adapted to be attached to a container, said cap comprising:

a main body having a collapsible button defining an open-ended chamber;

a frangible membrane operably engaged with the main body so as to cover the open-
ended chamber; and

a piercing member extending from an inner surface of the collapsible button, the
piercing member being configured to advance toward and interact with the frangible
membrane when the collapsible button is collapsed, so as to pierce the frangible membrane:

wherein the main body comprises at least one retaining clip configured to retain the
collapsible button in a collapsed position.

2. The cap of claim 1 wherein the main body comprises screw threads so as to be

capable of attaching to a container having complementary screw threads.

3. The cap of claim 1 or claim 2 wherein the frangible membrane comprises a metal foil.
4 The cap of claim 3 wherein the metal foil comprises aluminum.
5. The cap of any one of claims 1-4 wherein the piercing member comprises a spike,

blade, punch, or combination thereof.

6. The cap of any one of claims 1-5 wherein the piercing member comprises at least
one first part for piercing the membrane and at least one second part for separating a portion
of the pierced membrane to provide an opening through which material is capable of flowing.

/. The cap of any one of claims 1-6 further comprising an overcap attached to the main
body and configured to cover the collapsible button.

8. The cap of claim 1 wherein the collapsible button comprises a helical wall and a
cover wall defining the inner surface, the helical wall and the cover wall cooperating to form

the open-ended chamber, the frangible membrane being disposed opposite the inner

surface of the cover wall.

9. The cap of claim 8 wherein the cover wall has a substantially planar profile or a

substantially convex profile.
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10. The cap of claim 1 further comprising a bore seal including the frangible membrane,
the bore seal being operably engaged with the main body and configured to position the

frangible membrane to cover the open-ended chamber.

11. The cap of claim 10 wherein the bore seal comprises a ring seal and a snap bead,

the ring seal and the snap bead cooperating with the frangible membrane to seal the open-

ended chamber.

12. A packaging unit comprising a cap according to any one of claims 1-11 and a
container having a reservoir therein, wherein the cap is securely attached to an open end of
the container to seal the reservoir and wherein the frangible membrane of the cap separates

the chamber from the reservolr.

13. A method of mixing compositions stored separately within a packaging unit, the

method comprising:
storing a first composition in a cap configured to be attached to a container, the cap

comprising a main body having a coliapsible button defining an open-ended chamber
wherein the main body comprises at least one retaining clip configured to retain the
collapsible button in a collapsed position, and the cap further comprising a frangible

membrane operably engaged with the main body so as to cover the open-ended chamber

and contain the first composition therewithin;
storing a second composition in a reservoir of the container; and

piercing the frangible membrane with a piercing member extending from an inner surface of
the collapsible button by collapsing the collapsible button so as to advance the piercing
member toward the frangible membrane for interaction therewith, such that the first

composition mixes with the second composition.

10
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