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Description

Field of the Invention

[0001] This invention relates generally to a method for
packaging a beverage powder tending to evolve a gas
in a beverage capsule. It also relates to a beverage cap-
sule so produced. In particular, this invention relates to
such capsules as adapted for coffee beverages.

Background

[0002] Coffee beans, before being used to prepare a
coffee beverage, must generally be roasted. This proc-
ess induces numerous chemical reactions and physical
changes within the coffee beans, which must be account-
ed for when packaging the roasted coffee.
[0003] The roasting process is what produces the char-
acteristic flavor of coffee by causing the green coffee
beans to expand and to change in color, aroma and den-
sity. The oils and aromatic volatiles contained and/or de-
veloped during roasting confer the aroma and flavor of
the coffee beverage produced therefrom, but are also
prone to degradation when exposed to the oxygen in the
surrounding air. It is thus important to protect the roasted
coffee from the surrounding air, to maintain optimal fresh-
ness and shelf life. The roasting process also causes the
production of gases within the coffee beans, primarily
carbon dioxide and carbon monoxide. These gases are
slowly evolved by the coffee subsequent to roasting in a
process called "degassing." Grinding the roasted coffee
beans will accelerate this process.
[0004] Recently, it has been common to base bever-
age production systems on the principle of portioned bev-
erages; that is, providing a pre-determined volume of a
beverage upon demand. This has been typically accom-
plished by providing a capsule, which contains a pre-
portioned amount of a beverage powder, most commonly
ground coffee. Hot water is then introduced into the cap-
sule to prepare the beverage, which is then dispensed
into a container for consumption. Before use, the capsule
can be hermetically sealed under vacuum or controlled
atmosphere such as mentioned in WO8602537 to reduce
oxidation by the contact of coffee with air. While this spec-
ification refers to a "capsule," it is understood those other
terms, such as "pod," "cartridge," or "packet" may be em-
ployed instead.
[0005] Such capsules may be configured so as to be
hermetically sealed up until use. It is evident that by such
hermetical sealing, it is meant that a gas transfer is not
made possible in any direction between the inside of the
capsule and the external atmosphere at least for many
months. This is desirable, as the capsule will prevent the
essential oils present in the coffee from degradation
caused by contact with oxygen in the air. This improves
the flavor and shelf life of the coffee within such a capsule.
It is also evident that due to its hermetical closure, the
capsule is configured for a single use.

[0006] However, as described above, coffee will
evolve gas after roasting. When the ground coffee is
packaged in a sealed container, the container will trap
any gases evolved by the coffee contained within, which
in some cases may cause the container to rupture under
the pressure generated by the evolved gas. The contain-
er must be constructed more robustly, requiring more
materials for its construction and increasing the cost of
its fabrication.
[0007] To avoid this, the coffee is held aside for a period
of time, allowing substantially all of the gases to be re-
leased from the coffee before it is packaged in containers.
This process is known in the art as "degassing." By de-
gassing the coffee beforehand, one may avoid the evo-
lution of gas within the sealed container and the accom-
panying accumulation of pressure.
[0008] However, the step of degassing beforehand
coffee causes a loss of aromatic compounds. This aroma
loss reduces the aroma intensity and modifies the aro-
matic profile of the final beverage obtained from the ex-
traction of the beverage capsule.
[0009] The degassing process is generally accom-
plished by the use of degassing silos or buffers, within
which the coffee is stored while it degasses. The silos
are generally provided with means for removing the
evolved gases, and may optionally be provided with
means for introducing an inert gas. This inert gas, gen-
erally nitrogen, excludes oxygen from the silos and pre-
vents degradation of the coffee.
[0010] One must store the degassing coffee within
these silos for as long as is necessary to evacuate a
sufficient amount of gas. For ground coffee, the degas-
sing time is usually between 30 and 60 minutes for a
partial degassing to 24 hours or more for a full degassing.
However during degassing, a large part of volatiles aro-
mas of the coffee are lost, diminishing the flavor and the
aroma of the coffee beverage.
[0011] Of course, degassing of the coffee cannot be
totally eliminated between the grinding and the sealing
of the capsule since the coffee must be transported from
the grinding area to the filling and sealing areas. This
"transport degassing" is dependent on the production line
capacity.
[0012] WO2008129350 refers to a machine for pack-
aging capsules in a vacuum and/or in a controlled atmos-
phere. After filling with coffee, the capsules are partially
closed by an hermetic film. Then, a vacuum is formed
inside the capsules and sealed by a thermo-sealing vac-
uum device. Optionally, an inert gas can be inserted in
the capsule after drawing a vacuum to fill the headspace
of the capsule with a controlled atmosphere. This inven-
tion does not deal with a better preservation of the aroma
of the packaged product. In particular, there is no indica-
tion that the degassing of the product is minimized before
the capsule is hermetically sealed and gas is kept ema-
nating into the cavity.
[0013] In US3077409, the invention seeks to eliminate
the holding (degassing) period for coffee before packing
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it. It so relates to a coffee package with a self-venting
reclosure can. The coffee is immediately filled into the
can, thus omitting the conventional holding cycle. The
filled can is then closed under vacuum. The can compris-
es a valve means permitting a portion of the gas within
the container to pass. However, the problem of preserv-
ing aroma is not tackled since the evolving gas is allowed
to escape out of the capsule.
[0014] US4069349 refers to a process for vacuum
packaging of roasted ground coffee in pouches. The
pouches are partially sealed, with a tortuous unsealed
passage, and then stored for a predetermined period of
time to permit the gases to evolve from the pouches and
then sealing the pouches to prevent further gaseous pas-
sage to and from the product. The degassing of the prod-
uct outside the pouch causes the loss of aromatic com-
pounds.
[0015] WO2011039711 relates to a method and ma-
chine for packing infusion product into capsules; the ma-
chine comprising a series of station for manipulating, fill-
ing, sealing and overwrapping the capsules and all en-
closed within a zone in controlled atmosphere (using ni-
trogen, for example) so as to preserve the chemical and
physical qualities of the product, for example, aroma in
the coffee. However, there is no reduction of degassing
of the product before sealing and overwrapping the cap-
sule; no vacuum is drawn in the package before sealing
and no degassing of the product is contemplated in the
package to an extent above the atmospheric pres-
sure.WO2010007633 refers to a machine for packaging
products, in particular capsules for machines for deliver-
ing infusion beverages. A vacuum bell provides vacuum
around each capsule to be welded. At the same time,
vacuum compensating means take care of inserting gas,
in particular nitrogen, inside each capsule in such a way
to compensate the presence of vacuum. Afterwards, the
welding means take care of welding the aluminium sheet
onto the edge of the respective capsule. Typically, the
product must be degassed before closure of the capsule
to prevent over-pressure due to the presence of the com-
pensating gas. Such degassing causes the loss of vola-
tile aromatic compounds.
[0016] It is accordingly an object of the invention to
provide a method for the packaging of a beverage powder
tending to evolve a gas in a capsule, in which the flavor
and aroma of the beverage powder are better preserved.
[0017] The invention is directed to a method for pack-
aging in a capsule a beverage powder tending to evolve
a gas, according to claim 1.
[0018] This is advantageous in that it permits the pack-
aging of a quantity of beverage powder in a capsule after
a limited degassing, a further degassing of the coffee
instead occurring within the sealed beverage capsule it-
self or respectively within the over-packaging sealing-up
the capsule.
[0019] According to a principle of the invention, the
vacuum created within the beverage capsule, or respec-
tively within the over-packaging, before the capsule or

respectively the over-packaging is sealed, compensates
for the pressure generated by the gases evolved from
the coffee. The accumulation of evolved gas is thus pre-
vented from building to a pressure that might compromise
the integrity of the capsule or respectively of the over-
packaging.
[0020] Since the coffee is not significantly degassed
before sealed into the beverage capsule, the volatile aro-
ma and flavor compounds of the beverage produced
therefrom are preserved and maintained in the capsule
or respectively, in the over-packaging.
[0021] In a practical way, when the beverage powder
is a ground coffee, the method comprises a step of grind-
ing coffee beans before the step of sealing, the duration
of a degassing step between grinding the coffee beans
and sealing the cavity, or respectively, sealing the over-
packaging is less than 25 minutes, preferably less than
20 minutes, and most preferably comprised between 5
and 15 minutes.
[0022] Thus the degassing time is reduced, and in any
event, is shorter than the duration requested in prior pack-
aging method used to encapsulate ground coffee in a
hermetically close capsule.
[0023] According to the invention, the pressure reduc-
tion below atmospheric pressure applied into the cavity,
or respectively, into the over-packaging, in the step of
applying a vacuum, is comprised between 100 and 800
mbar, and preferably between 250 and 700 mbar, most
preferably between 300 and 600 mbar.
[0024] These values are well adapted to compensate
the increase of pressure in the capsule body due to the
gas evolved by the beverage powder after sealing of the
capsule body.
[0025] The atmospheric pressure is the value of the
pressure at the location where the step of applying a vac-
uum occurs.
[0026] After the keeping step, the internal pressure is
comprised between 1050 mbar and 1800 mbar, prefer-
ably between 1050 and 1600 mbar, most preferably be-
tween 1050 and 1350 mbar.
[0027] The internal pressure is stabilized to a value
comprised between 1050 mbar and 1800 mbar, prefer-
ably between 1050 and 1600 mbar, most preferably be-
tween 1050 and 1350 mbar, about 72 hours after said
sealing step.
[0028] This internal pressure is acceptable in term of
manufacturing a sealed-up capsule and is compatible
with a 12 month shelf-life for the beverage capsules.
[0029] The description also concerns a beverage cap-
sule comprising a capsule body defining a cavity and
being adapted to be hermetically sealed up with a quan-
tity of beverage powder provided within said cavity, fab-
ricated by the method of packaging as described above.
[0030] The beverage capsule so fabricated will em-
body the advantages of the method as detailed above.
[0031] According to an advantageous embodiment of
the invention, the cavity is provided with a predetermined
quantity of roast and ground coffee.

3 4 



EP 2 870 070 B1

4

5

10

15

20

25

30

35

40

45

50

55

[0032] Preferably, the cavity is provided with a quantity
of roast and ground coffee comprised between 4 and 16
grams, preferably between 5 and 13 grams. At the equi-
librium (after full degassing), the cavity of the capsule
has also preferably a volume between 8 to 30 ml, pref-
erably 10 to 20 ml, most preferably 12-16 ml.

Brief Description of the Drawings

[0033] Other particularities and advantages of the in-
vention will also emerge from the following description.
[0034] In the accompanying drawings, given by way of
non-limiting examples:

- Figure 1 is a series of orthogonal section views de-
picting an attachment means, a cutting means, a
vacuum-application means, and a sealing means
adapted to perform a method of packaging according
to an embodiment of the invention;

- Figure 2 is a series of orthogonal views of attachment
apparatuses in four different configurations;

- Figure 3 is a flowchart depicting an embodiment of
the method of packaging as integrated into a process
for the fabrication of beverage capsules; and

- Figure 4 is a schematic view of a method for pack-
aging a capsule in a sealing over-packaging accord-
ing to an alternative embodiment of the invention.

Description of the Invention

[0035] The following description will be given with ref-
erence to the above-mentioned figures.
[0036] Figure 1 is a sequence of section views depict-
ing the sealing of a beverage capsule according to the
invention. Figure 1 depicts the attachment and cutting
steps in views A through D, and the vacuum application
and sealing steps in views E through H. Portions of the
apparatus are omitted from each of these views for pur-
poses of clarity.
[0037] View A depicts an attachment means 100 and
a cutting means 101 disposed in a first position, prior to
the start of an attachment step. The attachment means
100 and the cutting means 101 are generally tubular and
coaxial about the first longitudinal axis 102.
[0038] A capsule body 103 is positioned within the
base plate 104, which is provided with a capsule seat
105 in which the capsule body 103 is positioned. The
base plate 104 is preferably configured to be mobile, fa-
cilitating a high rate of production of beverage capsules.
This mobile configuration may comprise such means as
a conveyor belt system or rotating turret, for example. In
the preferred embodiment, the capsule body 103 is po-
sitioned beneath the attachment means 100 and cutting
means 101 so as to be coaxial with them about the first
longitudinal axis 102.
[0039] The capsule body 103 defines a cavity 106, in
which a predetermined quantity of roast and ground cof-
fee powder 107 is provided. The capsule body 103 is

substantially cup-shaped, and is provided with an open
end 108 communicating with said cavity 106. The cap-
sule body 103 is further provided with a flange 109, dis-
posed about the circumference of the capsule body 103
at the open end 108.
[0040] The capsule body 103 is preferably fabricated
from a formable material such as aluminum, plastic,
starch, cardboard, or combination thereof. Where the
capsule body itself is not gas-impermeable, a gas barrier
layer may be incorporated therein to prevent the entry of
oxygen. The gas barrier may comprise a coating, film, or
layer of a gas-impermeable material such as aluminum,
ethylene vinyl alcohol, polyamide, oxides of aluminum or
silicon, or combinations thereof.
[0041] For example, in one embodiment, the capsule
body 103 is formed of deep-drawn aluminum. In another
embodiment, the capsule body 103 is formed of deep-
drawn polypropylene and aluminum. In a third embodi-
ment, the capsule body 103 is thermoformed from a com-
bination of polypropylene, ethylene vinyl alcohol, and pol-
yethylene terephthalate.
[0042] In a preferred embodiment, the flange 109 and
the capsule seat 105 are configured so that the capsule
body 103 protrudes through the base plate 104, with the
flange 109 resting directly on the base plate 104 and
substantially the entire beverage capsule 103 being dis-
posed beneath the base plate 104. In one alternate con-
figuration, the capsule seat may be configured as a cup,
in which the capsule body is seated.
[0043] A portion of membrane material 110 is disposed
between the cutting means 101 and the base plate 104.
Said membrane material 110 is preferably provided in
the form of a continuous sheet or web, which may be fed
into the apparatus by techniques adapted from those
known in the art of materials handling. The membrane
material 110 is preferably flexible, permitting moderate
elastic deformation. The membrane material 110 may
have a thickness between 10 and 250 microns, prefera-
bly between 30 and 100 microns.
[0044] In a preferred embodiment, the membrane ma-
terial 110 comprises at least a base layer fabricated of
aluminum, polyester (e.g. PET or PLA), polyolefin(s),
polyamide, starch, paper, or any combination thereof.
The base layer is preferentially formed of a laminate com-
prising two or more sub-layers of these materials. The
base layer may comprise a sub-layer which acts as a gas
barrier, if none of the other sub-layers are of a material
which is impermeable to gas. The gas barrier sub-layer
is fabricated from aluminum, ethylene vinyl alcohol,
polyamide, oxides of aluminum or silicon, or combina-
tions thereof. The membrane material 110 preferably al-
so comprises a sealant layer, e.g. polypropylene, dis-
posed to create a seal with the capsule body 103.
[0045] For example, in one embodiment the mem-
brane material 110 is an aluminum layer between 25 and
40 microns. In another embodiment, the membrane ma-
terial 110 comprises a base layer with two sub-layers: an
external sub-layer made of PET and an internal sub-layer
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made of aluminum. The aluminum sub-layer serves the
function of preventing undesirable transmission of light,
moisture, and oxygen. In another embodiment, the mem-
brane material 110 comprises three sub-layers: an ex-
ternal sub-layer of PET 5 to 50 microns thick, a middle
sub-layer of aluminum 5 to 20 microns thick, and an in-
ternal sub-layer of cast polypropylene 5 to 50 microns
thick.
[0046] View B depicts the apparatus in a second posi-
tion, during a cutting step. The cutting means 101 is ad-
vanced downward along the first longitudinal axis 102
into the membrane material 110. In a preferred embod-
iment, the cutting means 101 is sharpened along its pe-
ripheral edge 111 so as to cut the membrane material
110 when pressed into it. However, alternate configura-
tions, such as a hot-knife apparatus, may be preferable
for certain compositions of heat-sensitive membrane ma-
terial. The cutting means 101 is advanced through the
membrane material 110, cutting a membrane 112 of the
desired size and shape from the membrane material 110.
[0047] View C depicts the apparatus in a third position,
during an attachment step. At the lower end 113 of the
attachment means 100 are disposed a plurality of faces
disposed substantially perpendicular to the longitudinal
axis 102, which are pressed into the membrane 112. The
attachment means 100 is advanced so that the lower end
113 presses the membrane 112 into the flange 109 over
a plurality of regions corresponding to the aforemen-
tioned faces.
[0048] The attachment means 100 is configured to at-
tach the membrane 112 to the flange 109 over the regions
where the faces of the lower end 113 press said mem-
brane 112 into the flange 109 of the capsule body 103.
In the present embodiment, the attachment of the mem-
brane 112 to the flange 109 of the capsule body 103 is
achieved by heat-sealing; though in other embodiments
alternate techniques such as ultrasonic welding may be
preferred.
[0049] The attachment means 100 is therefore prefer-
ably furnished with appropriate means for attaching the
membrane 112 to the flange 109 during the attachment
step. For example, such means may comprise an elec-
trical resistance heater, hot air jet, or ultrasonic welding
horn. This will make the apparatus more compact and
space-efficient.
[0050] Said regions of the flange 109 corresponding
to the faces of the lower end 113 of the attachment means
100 will comprise a portion of the total surface of the
flange 109. The cavity 106 of the capsule body 103 there-
by remains in communication with the surrounding at-
mosphere, via the spaces between the flange 109 and
the membrane 112 where the membrane 112 remains
unattached to the flange 109.
[0051] View D depicts the apparatus in a fourth posi-
tion, after the completion of the attachment step. The
attachment means 100 and cutting means 101 are with-
drawn from the capsule body 103 and membrane 112.
The scrap membrane material 110 may be removed,

while the base plate 104 is advanced in direction 114 to
both place the current beverage capsule in position for
vacuum sealing and bring the next beverage capsule into
position for the attachment and cutting steps.
[0052] Preferably, the step for cutting the membrane
112 as depicted in View B and the step for attaching said
membrane 112 to the flange 109 as depicted in View C
are performed sequentially but in a continuous move-
ment of descent of the cutting and attachment means
101, 100. A slight vacuum is further applied through the
attachment means to maintain the membrane 112 in co-
axial position in axis 102 during the cutting and attach-
ment steps. This is advantageous, in that it minimizes
the time to fabricate a capsule and thus increases the
rate at which capsules are produced.
[0053] View E depicts the apparatus in a fifth position,
prior to the start of a sealing step. The vacuum-applica-
tion means 115 and the sealing means 116 are preferably
tubular and disposed coaxially about the second longi-
tudinal axis 117. The cutting and attachment means de-
picted in the previous steps are omitted here for clarity;
however, the cutting and attachment means are ideally
disposed adjacent or in close proximity to the vacuum-
application means 115 and sealing means 116, making
the apparatus more compact and space-efficient.
[0054] The base plate 104 is advanced in the direction
114 until the capsule body 103 and membrane 112 are
also coaxial with the vacuum-application means 115 and
the sealing means 116 about the second longitudinal axis
117. The capsule body 103 and membrane 112 are thus
positioned in a centered position directly below the vac-
uum-application means 115 and sealing means 116.
[0055] View F depicts the apparatus in a sixth position,
during a vacuum-application step. The vacuum-applica-
tion means 115 have been advanced so as to create an
airtight seal between the mouth 118 of the vacuum-ap-
plication means 115 and the flange 109 of the capsule
body 103. A vacuum 119 is applied to the capsule body
103 through the vacuum-application means 115, reduc-
ing the pressure in the cavity 106 of the capsule body
103 below atmospheric pressure. The gas within the cav-
ity 106 of the capsule body 103 is drawn out through the
plurality of spaces between the flange 109 and the mem-
brane 112, which are defined by the regions where said
membrane 112 remains unattached to said flange 109.
The gas can be air or any inert gas such as nitrogen,
CO2 or a combination thereof. In this way, the cavity 106
of the capsule body 107 is voided of gas without also
sucking any of the coffee powder 107 from the cavity
106. In this way, the aspiration of the coffee powder into
the apparatus or its entrainment between the flange 109
and membrane 112 is avoided.
[0056] The vacuum-application step is preferentially
configured so that the vacuum may be rapidly applied to
the capsule body 103 while avoiding sucking the coffee
powder 107 from the cavity 106. It is known that the rapid
application of a vacuum to a beverage capsule may
cause some of the coffee powder within to be sucked
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out, which may result in damage to the apparatus from
aspirated coffee powder. The coffee powder may also
become entrained between the sealing surfaces of the
beverage capsule, weakening the seal and diminishing
its aesthetic properties. The application of vacuum may
also cause the sealing means to move, further compro-
mising seal integrity.
[0057] Here, the attachment of the membrane 112 to
the flange 109 of the capsule body 103 over a plurality
of regions will prevents the aspiration and entrainment
of the coffee powder 107 between the flange 109 and
the membrane 112, as well as prevent the displacement
of the membrane relative to the capsule body during the
application of the vacuum 119. The integrity of the bev-
erage capsule seal and the reliability of the sealing ap-
paratus are thus preserved even when the vacuum is
applied very rapidly, permitting higher-quality beverage
capsules to be produced at a faster rate.
[0058] The vacuum-application step is also preferen-
tially configured to enable the conditions within the cap-
sule to be monitored as the vacuum 119 is applied. Spe-
cifically, the vacuum-application means permits the rapid
application of the vacuum 119 to a single capsule body
103, rather than the slower application of a vacuum to a
group of capsule bodies in a vacuum chamber. Thus, by
use of data collection and/or control-loop methods known
in the art, one may continually adapt the parameters of
the vacuum-sealing process to optimize the sealing of
each capsule while still maintaining an overall high rate
of production.
[0059] View G depicts the apparatus in a seventh po-
sition, during a sealing step. The mouth 118 of the vac-
uum-application means 115 is kept in contact with the
flange 109 of the capsule body 103, such that the vacuum
within the cavity 106 of the capsule body 103 is main-
tained. The sealing means 116 is advanced into contact
with the membrane 112, pressing into it along the sealing
edge 120 disposed at an end of said sealing means 116.
The membrane 112 is pressed into the flange 109 by the
sealing means 116, thereby bonding the remaining un-
attached regions of the membrane 112 to the surface of
the flange 109 and hermetically sealing the membrane
112 to the capsule body 103. While the remaining unat-
tached regions of the membrane are bonded, the bond
of the attached regions created during the attachment
step may be renewed. The air-tight hermetic seal created
between the flange 109 and the membrane 112 will there-
by preserve the vacuum in the cavity 106 of the capsule
body 103, protecting the coffee powder 107 from expo-
sure to air and subsequent loss of flavor and aroma.
[0060] View H depicts the sealed beverage capsule
after the completion of the sealing step. The sealing
means 116 is withdrawn to allow the bond to solidify.
Then the vacuum is stopped in the vacuum means ex-
posing the capsule body 103 and membrane 112 to at-
mospheric pressure and causing the membrane 112 to
take a concave form as depicted. Finally, the vacuum-
application means 115 is withdrawn. The vacuum which

was applied to the capsule body 103 in an earlier step is
preserved therein by the seal between the flange 109
and the membrane 112. The base plate 104 is then
moved off in direction 114, removing the capsule to be
packaged and distributed and bringing the next capsule
into position for vacuum sealing.
[0061] Immediately after the completion of the vacu-
um-sealing step, the membrane 112 will be deflected in-
wardly into the capsule body 103, a result of the vacuum
within the beverage capsule and exposure to the atmos-
pheric pressure.
[0062] As a result of chemical processes triggered by
the roasting process, the coffee powder 107 within the
beverage capsule degasses, the gases which are
evolved are kept within the cavity 106 of the beverage
capsule by the membrane 112, the capsule body 103,
and the hermetic seal between the two. This accumula-
tion of evolved gases will cause the pressure within the
beverage capsule to increase until equilibrium pressure
is reached. At equilibrium, there will be a positive pres-
sure within the beverage capsule, i.e. a pressure above
the atmospheric pressure, causing the membrane 112
to be deflected outwardly.
[0063] The vacuum which is sealed into the beverage
capsule thus partially offsets the pressure generated by
the gases evolved from the coffee powder 107. The de-
gree to which the vacuum offsets the evolved gases may
vary from embodiment to embodiment, depending on the
volume of the beverage capsule, the mass of coffee pro-
vided within, and the type and degree of roast of the cof-
fee powder itself. In any case, the vacuum within the bev-
erage capsule compensates for the degassing at least
to the extent that the evolved gas is prevented from com-
promising the structural integrity of the beverage capsule
and its hermetic properties.
[0064] In a preferred embodiment, the pressure reduc-
tion below atmospheric pressure is comprised between
100 and 800 mbar, preferably 250 to 700 mbar and more
preferably between 300 and 600 mbar. After the bever-
age capsule is sealed, the gases evolved by the coffee
powder during degassing will continue to accumulate in
the cavity 106 of the beverage capsule, causing the in-
ternal pressure of the beverage capsule to rise above
atmospheric pressure in approximately 5 hours. The in-
ternal pressure of the beverage capsule will preferably
reach equilibrium between 1050 and 1800 mbar, prefer-
ably between 1050 and 1600 mbar, and most preferably
between 1050 and 1350 mbar, in approximately 72 hours
after the sealing of the capsule.
[0065] Additionally, the method is preferably config-
ured so that all, or substantially all, of the degassing oc-
curs within the beverage capsule after it has been sealed.
While the pressure within the beverage capsule will be
negative at time of sealing, the evolved gases will rapidly
increase the pressure within the capsules. In a preferred
embodiment, the capsule will rise above atmospheric
pressure in less than 5 hours and stabilize in approxi-
mately 72 hours.
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[0066] Figure 2 is a series of orthogonal views depict-
ing a series of configurations for the attachment means.
As discussed above, the attachment means comprises
at its bottom end a plurality of faces, which are pressed
into the membrane to attach it to the flange of the capsule
body over a plurality of regions corresponding to said
faces.
[0067] Figure 2A depicts an attachment means provid-
ed with two faces 200 of a first kind. The faces 200 of a
first kind are separated by two channels 201 of a first
kind. When pressed into a membrane during the attach-
ment step as described above, the membrane will be
attached to a flange of a capsule body over the portion
of the surface of the flange corresponding to the faces
200 of a first kind, while remaining unattached and per-
mitting fluid communication between the cavity of the
capsule body and the surrounding atmosphere. Upon the
application of a vacuum, the air in the capsule body will
flow out through the unattached regions between the
membrane and flange defined by the channels 201 of a
first kind.
[0068] Figure 2B depicts an attachment means provid-
ed with four faces 202 of a second kind, separated by
four channels 203 of a second kind. Such an attachment
means will attach a membrane to a flange of a capsule
body over a plurality of regions corresponding to each of
the four faces 202 of a second kind, while leaving the
regions of the membrane corresponding to the four chan-
nels 203 of a second kind unattached.
[0069] Figure 2C depicts an attachment means provid-
ed with eight faces 204 of a third kind, separated by eight
channels 205 of a third kind. As above, the faces 204 of
a third kind will define the region over which a membrane
is attached to the flange of a capsule body, and the chan-
nels 205 of a third kind defining where it is unattached.
[0070] Figure 2D depicts an attachment means provid-
ed with eight faces 206 of a fourth kind, separated by
eight channels 207 of a fourth kind. Compared to the
attachment means depicted in Figure 2C, the faces 206
of a fourth kind are much smaller than the faces 204 of
a third kind, while the channels 207 of a fourth kind are
much larger than the channels 205 of a third kind. As a
result, the proportion of the flange of a capsule body to
which a membrane will be attached by the attachment
device in Figure 2D is much lower than would be achieved
by the attachment device of Figure 2C, with a correspond-
ing increase in the size of the regions of the flange to
which the membrane remains unattached.
[0071] The attachment devices may in this way be con-
figured to best suit the particular application in which the
attachment device is to be employed. In the foregoing
embodiments the attachment devices are altered by ad-
justing their number and size; however, in other embod-
iments it may be advantageous to modify other elements
of their form and geometry such as shape, thickness, or
placement about the lower end of the attachment means.
[0072] In this way, one may configure the attachment
means to reduce the time required to apply the vacuum

to the capsule body while still minimizing the aspiration
and entrainment of the coffee powder or other edible
granules contained within the capsule body. The sealing
of the beverage capsules may thus be optimized to
achieve a maximum output at a minimum cost.
[0073] Figure 3 is a flowchart depicting the method of
packaging as integrated into a process for the fabrication
of beverage capsules, said operation comprising a series
of elements. The first step of the operation is Capsule
Body Destacking 300. The empty capsule bodies are
generally stored stacked atop each other when stored
before use, and so must be separated before they can
be further processed. In the step for Capsule Body
Destacking 300, the capsule bodies are separated from
each other and placed in the proper orientation to con-
tinue in the process.
[0074] Simultaneously, the Coffee Preparation Proc-
ess 301 furnishes a supply of coffee powder for packag-
ing within the beverage capsules. In the Coffee Prepa-
ration Process 301, coffee beans are roasted to the de-
sired degree of roasting and then ground to the desired
degree of fineness.
[0075] As discussed above, the gases generated with-
in the coffee beans during roasting are evolved from the
coffee. Some degassing will occur between the roasting
of the coffee and the sealing of the beverage capsule. It
is preferable, however, to configure the process for fab-
rication of beverage capsules to minimize degassing out-
side of the capsule, so that the degassing essentially
occurs after the beverage capsule has been sealed. In
an embodiment, the duration between the grinding of the
coffee and the sealing of the capsule is less than ten
minutes.
[0076] By limiting degassing before sealing, the aroma
and flavor in the capsule are best preserved. After several
days, equilibrium is reached between the emanated gas-
es and the retained gases in the coffee. This equilibrium
depends on the ratio of the coffee weight to the total vol-
ume in the capsule, the pressure reduction applied during
the vacuum step and the resistance of the capsule to the
equilibrium pressure.
[0077] Furthermore, since the coffee is not degassed
before the sealing process, the infrastructure required to
degas the coffee beforehand is no longer necessary. This
renders the beverage capsule sealing operation more
compact, economical, and flexible.
[0078] During Product Filling & Densifying 302, a por-
tion of the coffee powder provided by the Coffee Prepa-
ration Process 301 is placed within the capsule body and
densified, so that the coffee is settled within the capsule
body and the amount of gas therein is so minimized. In
an alternate embodiment, the beverage powder may be
compacted into a tablet during the Coffee Preparation
Process 301 step, which is then positioned in the capsule
body during the step of Product Filling & Densifying 302.
[0079] Ideally, each element of the operation is linked
by a step for Transport 303, where the capsule body is
transferred between the devices for carrying out each
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element of the operation. In addition, it is understood that
the elements for carrying out each of the elements of the
process may be located in proximity to each other, or
even integrated into each other, so that the time required
for transporting the beverage capsule between elements
is minimized. The process is thereby rendered more
space-efficient and economical.
[0080] After this is Membrane Attachment and Cutting
305, as depicted in Views A-D of Figure 1. In this step,
the membrane is attached to the flange of the capsule
body at a plurality of regions of the flange, leaving a plu-
rality of unsealed regions on said flange as well. The
membrane is also cut to a size which will cover the flange
and open end of the capsule body.
[0081] Following Membrane Attachment & Cutting 305
is Vacuum Application & Sealing 306, depicted in Figure
1, Views E-H. A vacuum is applied to the capsule body,
removing the air from within through the plurality of un-
sealed regions of the flange. The membrane is then
sealed over the entirety of the surface of the flange, pre-
serving the vacuum within the capsule.
[0082] In beverage capsules containing roasted,
ground coffee as shown here, it is particularly advanta-
geous that the vacuum within the capsule is a reduction
of pressure high enough to offset the pressure generated
by the gases evolved by the coffee as it degasses in the
capsule. A normally configured beverage capsule will so
resist the pressure accumulated within the sealed cap-
sule as a result of the evolved gases.
[0083] Finally, the capsule is transferred to Distribution
308, where it may be packaged in a box, sleeve, bag, or
the like and distributed for sale.
[0084] Figure 4 depicts a method for packaging a cap-
sule 400 containing beverage powder tending to evolve
a gas, in an over-packaging. The method comprises pro-
viding a quantity of beverage powder capable of evolving
a gas within a cavity 406 of a capsule body 403. The
capsule body 403 is substantially cup-shaped and is pro-
vided with an open end 408 communicating with said
cavity and a bottom end 401. The bottom end may be
apertured. For example, a plurality of small apertures can
be present in the wall of the bottom end 401 to facilitate
(without need for a puncturing member) the feeding of
water and/or discharge of beverage during extraction.
The apertures are small enough to allow liquid transfer
but maintain powder in the cavity.
[0085] The capsule 400 may further comprise a flange
409 onto which is sealed a lid such as a flexible mem-
brane 412 (Step II). The membrane material is preferably
provided in the form of a continuous sheet or web. In an
alternative, the lid can be a rigid or semi-rigid wall mem-
ber connected to the flange by welding, e.g., heat or ul-
trasonic welding, and/or press-fitting in the cavity. The
lid may be formed of a material hermetical to gas and
sealed hermetically on the flange. However, it may also
be non-hermetic to gas and liquid. For example, the lid
may be apertured. A plurality of small apertures can be
present in the lid to facilitate (without need for a punctur-

ing member) the feeding of water and/or discharge of
beverage during extraction. The apertures are small
enough to allow liquid transfer but maintain powder in
the cavity.
[0086] In this embodiment, the capsule 400 is sealed
in an over-packaging 500 (Step III). The over-packaging
may be a flexible or rigid package. For example, it can
be a flow wrap package sealed onto a seam 501. A vac-
uum is drawn before and during sealing of the over-pack-
aging in the interior of the over-packaging. Since the cap-
sule 400 is permeable to gas, a vacuum is formed in the
cavity as well. A pressure equilibrium is rapidly obtained
so that the pressure in the cavity is the same as the pres-
sure between the capsule 400 and the over-packaging
500.
[0087] As in the previous embodiment, the gases gen-
erated within the coffee beans during roasting are
evolved from the coffee. Some degassing will occur be-
tween the roasting and the sealing of the over-packaging.
It is preferably, however, to configure the process for fab-
rication of the packed beverage capsule to minimize de-
gassing before sealing, so that the degassing essentially
occurs after the beverage capsule has been sealed in
the over-packaging (Step IV). As a result of the gas em-
anating in the capsule and traversing the capsule, the
pressure in the over-packaging becomes above the at-
mospheric pressure. In this way the flavor of the coffee
is most effectively preserved. The over-packaging is es-
sentially impermeable to gas so that the evolved gases
after sealing is maintained in the over-packaging. After
several days, equilibrium is reached between the ema-
nated gases and the retained gases in the coffee. This
equilibrium depends on the ratio of the coffee weight to
the total volume in the over-packaging, the pressure re-
duction applied during the vacuum step and the resist-
ance of the over-packaging to the equilibrium pressure.
[0088] In the context as described in the above de-
scription, the hermetical closure to the gases refers to
the ability of the package, that is the capsule itself or the
over-packaging, to maintain an internal pressure above
1050 mbar for a period of at least one week.
[0089] Of course, the invention is not limited to the em-
bodiments described above and in the accompanying
drawings. Modifications remain possible, particularly as
to the construction of the various elements or by substi-
tution of technical equivalents, without thereby departing
from the scope of protection of the invention.
[0090] In particular, it should be understood that the
present invention may be adapted to fabricate beverage
capsules for the preparation of various kinds of alimen-
tary substances, for example broth, cocoa, coffee, infant
formula, milk, tea, tisane or any combination thereof. It
should also be understood that the edible granules com-
prising said alimentary substances may be provided in
various forms and sizes, such as flakes, grains, granules,
pellets, powders, or shreds and any combinations there-
of. While the particular embodiment of the preceding de-
scription is directed to a beverage capsule containing a
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quantity of roasted, powdered coffee, it should not be
construed as limiting the scope of the invention to bev-
erage capsules so configured.
[0091] The exact configuration and operation of the in-
vention as practiced may thus vary from the foregoing
description without departing from the inventive principle
described therein. Accordingly, the scope of this disclo-
sure is intended to be exemplary rather than limiting, and
the scope of this invention is defined by any claims that
stem at least in part from it.

Claims

1. A method for packaging in a beverage capsule a
beverage powder tending to evolve a gas, said cap-
sule comprising a capsule body (103, 403) defining
a cavity (106, 406) containing a quantity of beverage
powder being a predetermined quantity of roast and
ground coffee, said cavity being hermetically sealed
up or respectively, the capsule being hermetically
sealed up by an over-packaging (500), wherein said
method comprises the following steps:

- grinding coffee beans (301) to provide said
beverage powder evolving a gas;
- providing (303) a quantity of said beverage
powder evolving a gas within said cavity (106,
406) of said capsule body (103, 403);
- applying (306) a vacuum into said cavity (106)
of the capsule body (103), or respectively, into
said over-packaging (500) containing the cap-
sule (400), so that the internal pressure in the
cavity (106), or respectively, in said over-pack-
aging (500) is below atmospheric pressure;
- sealing (306) the capsule to hermetically close
said cavity (106), or respectively, sealing the
over-packaging (500) to hermetically close the
over-packaging (500) surrounding the capsule
(400) while maintaining the internal pressure in
the cavity (106), or respectively, in said over-
packaging (500) below atmospheric pressure;
and
- keeping said gas emanating into the hermeti-
cally closed cavity (106, 406) of the capsule so
that the internal pressure in the sealed-up cap-
sule, or respectively, in said over-packaging
(500), is above atmospheric pressure;

characterized in that the duration of the degassing
between grinding the coffee beans and sealing the
cavity, or respectively, sealing the over-packaging
is less than 20 minutes, and preferably comprised
between 5 and 15 minutes and in that the pressure
reduction below atmospheric pressure applied into
the cavity (106), or respectively, into the over-pack-
aging (500), in the step of applying a vacuum (306),
is comprised between 100 and 800 mbar, and pref-

erably between 250 and 700 mbar, most preferably
between 300 and 600 mbar.

2. A method according to claim 1, characterized in
that after said keeping step, the internal pressure is
comprised between 1050 mbar and 1800 mbar, pref-
erably between 1050 and 1600 mbar, most prefera-
bly between 1050 and 1350 mbar.

3. A method according to claim 2 characterized in that
said internal pressure is stabilized to a value com-
prised between 1050 mbar and 1800 mbar, prefer-
ably between 1050 and 1600 mbar, most preferably
between 1050 and 1350 mbar, about 72 hours after
said sealing step.

4. A method according to any one of claims 1 to 3, char-
acterized in that the capsule is sealed hermetically
by sealing a membrane (112) onto the capsule body
(103).

5. A method according to claim 4, characterized in
that the membrane (112) is sealed onto a flange
(109) of the capsule body (103) by heat welding or
ultrasonic sealing.

6. A method according to any one of claims 1 to 3, char-
acterized in that the capsule (400) is gas permeable
and is contained within said hermetically sealed
over-packaging (500).

Patentansprüche

1. Verfahren zum Verpacken in einer Getränkekapsel
eines Getränkepulvers, das dazu neigt, ein Gas zu
entwickeln, wobei die Kapsel einen Kapselkörper
(103, 403) umfasst, der einen Hohlraum (106, 406)
definiert, der eine Menge von Getränkepulver ent-
hält, wobei es sich um eine vorbestimmte Menge
von geröstetem und gemahlenem Kaffee handelt,
wobei der Hohlraum hermetisch abgedichtet ist oder
beziehungsweise die Kapsel durch eine Überverpa-
ckung (500) hermetisch abgedichtet ist, wobei das
Verfahren die folgenden Schritte umfasst:

- Mahlen von Kaffeebohnen (301), um das Ge-
tränkepulver, das ein Gas entwickelt, bereitzu-
stellen;
- Bereitstellen (303) einer Menge des Getränke-
pulvers, das ein Gas entwickelt, innerhalb des
Hohlraums (106, 406) des Kapselkörpers (103,
403);
- Anwenden (306) eines Vakuums in den Hohl-
raum (106) des Kapselkörpers (103) oder bzw.
in die Überverpackung (500), die die Kapsel
(400) enthält, so dass der Innendruck im Hohl-
raum (106) oder beziehungsweise in der Über-
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verpackung (500) unter dem atmosphärischen
Druck liegt;
- Abdichten (306) der Kapsel, um den Hohlraum
(106) hermetisch zu verschließen, oder bezie-
hungsweise Abdichten der Überverpackung
(500), um die Überverpackung (500), die die
Kapsel (400) umgibt, hermetisch zu verschlie-
ßen, während der Innendruck im Hohlraum
(106) oder beziehungsweise in der Überverpa-
ckung (500) unter dem atmosphärischen Druck
gehalten wird; und
- Rückhalten des Gases, das in den hermetisch
geschlossenen Hohlraum (106, 406) der Kapsel
ausströmt, aus der Kapsel, so dass der Innen-
druck in der abgedichteten Kapsel oder bezie-
hungsweise der Innendruck in der Überverpa-
ckung (500) über dem atmosphärischen Druck
liegt;

dadurch gekennzeichnet, dass die Dauer der Ent-
gasung zwischen dem Mahlen der Kaffeebohnen
und dem Abdichten des Hohlraums oder bezie-
hungsweise dem Abdichten der Überverpackung
weniger als 20 Minuten beträgt und vorzugsweise
zwischen 5 und 15 Minuten liegt, und dadurch, dass
die Reduzierung des Drucks unter den atmosphäri-
schen Druck, der in den Hohlraum (106) oder bezie-
hungsweise in die Überverpackung (500) im Schritt
des Anbringens eines Vakuums (306) angewendet
wird, zwischen 100 und 800 mbar und vorzugsweise
zwischen 250 und 700 mbar, am meisten bevorzugt
zwischen 300 und 600 mbar liegt.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass nach dem Schritt des Beibehaltens
der Innendruck zwischen 1050 mbar und 1800 mbar,
vorzugsweise zwischen 1050 und 1600 mbar, am
meisten bevorzugt zwischen 1050 und 1350 mbar
liegt.

3. Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass der Innendruck auf einen Wert sta-
bilisiert wird, der ungefähr 72 Stunden nach dem
Schritt des Abdichtens zwischen 1050 mbar und
1800 mbar, vorzugsweise zwischen 1050 und 1600
mbar, am meisten bevorzugt zwischen 1050 und
1350 mbar liegt.

4. Verfahren nach einem der Ansprüche 1 bis 3, da-
durch gekennzeichnet, dass die Kapsel herme-
tisch durch Abdichten einer Membran (112) auf den
Kapselkörper (103) abgedichtet wird.

5. Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass die Membran (112) auf einen
Flansch (109) des Kapselkörpers (103) durch Wär-
meschweißen oder Ultraschallversiegelung abge-
dichtet wird.

6. Verfahren nach einem der Ansprüche 1 bis 3, da-
durch gekennzeichnet, dass die Kapsel (400) gas-
durchlässig ist und innerhalb der hermetisch abge-
dichteten Überverpackung (500) enthalten ist.

Revendications

1. Procédé d’emballage, dans une capsule de boisson,
d’une poudre pour boisson ayant tendance à déga-
ger un gaz, ladite capsule comprenant un corps de
capsule (103, 403) définissant une cavité (106, 406)
contenant une quantité de poudre pour boisson,
étant une quantité prédéfinie de café torréfié et mou-
lu, ladite cavité étant hermétiquement scellée ou,
respectivement, la capsule étant hermétiquement
scellée par un suremballage (500), où ledit procédé
comprend les étapes suivantes :

- moudre des grains de café (301) afin de fournir
ladite poudre pour boisson dégageant un gaz ;
- fournir (303) une quantité de ladite poudre de
boisson dégageant un gaz à l’intérieur de ladite
cavité (106, 406) dudit corps de capsule (103,
403) ;
- appliquer (306) un vide dans ladite cavité (106)
du corps de capsule (103) ou respectivement
dans ledit suremballage (500) contenant la cap-
sule (400), de sorte que la pression interne dans
la cavité (106) ou, respectivement, dans ledit
suremballage (500) soit en dessous de la pres-
sion atmosphérique ;
- sceller (306) la capsule afin de fermer hermé-
tiquement ladite cavité (106) ou, respective-
ment, sceller ledit suremballage (500) afin de
fermer hermétiquement le suremballage (500)
entourant la capsule (400), tout en maintenant
la pression interne dans la cavité (106) ou, res-
pectivement, dans ledit suremballage (500) en
dessous de la pression atmosphérique ; et
- maintenir ledit gaz émanant dans la cavité her-
métiquement fermée (106, 406) de la capsule,
de sorte que la pression interne dans la capsule
scellée ou, respectivement, dans ledit surem-
ballage (500) soit au-dessus de la pression
atmosphérique ;

caractérisé en ce que la durée du dégazage entre
le broyage des grains de café et le scellage de la
cavité ou, respectivement, le scellage du surembal-
lage, est inférieure à 20 minutes et, de préférence,
comprise entre 5 et 15 minutes et en ce que la ré-
duction de pression en dessous de la pression at-
mosphérique appliquée dans la cavité (106) ou, res-
pectivement, dans le suremballage (500) dans l’éta-
pe d’application d’un vide (306), est comprise entre
100 et 800 mbar et de préférence entre 250 et 700
mbar, le plus préférablement entre 300 et 600 mbar.
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2. Procédé selon la revendication 1, caractérisé en ce
qu’après ladite étape de maintien, la pression inter-
ne est comprise entre 1050 mbar et 1800 mbar, de
préférence entre 1050 et 1600 mbar, le plus préfé-
rablement entre 1050 et 1350 mbar.

3. Procédé selon la revendication 2, caractérisé en ce
que ladite pression interne est stabilisée à une va-
leur comprise entre 1050 mbar et 1800 mbar, de
préférence entre 1050 et 1600 mbar, le plus préfé-
rablement entre 1050 et 1350 mbar, environ 72 heu-
res après ladite étape de scellage.

4. Procédé selon l’une quelconque des revendications
1 à 3, caractérisé en ce que la capsule est scellée
hermétiquement par le scellage d’une membrane
(112) sur le corps de capsule (103).

5. Procédé selon la revendication 4, caractérisé en ce
que la membrane (112) est scellée sur une bride
(109) du corps de capsule (103) par soudage ther-
mique ou scellage par ultrasons.

6. Procédé selon l’une quelconque des revendications
1 à 3, caractérisé en ce que la capsule (400) est
perméable aux gaz et est contenue à l’intérieur dudit
suremballage (500) scellé hermétiquement.
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