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(54) CAPSULE WITH INJECTOR INSERT
(67)  The invention relates to a capsule (1) for use in

a beverage preparation device,

the capsule containing nutritional ingredients for produc-
ing a nutritional liquid upon interaction with liquid fed into
the capsule,

the capsule (1) comprising a capsule body (2), an injector
insert (3) and a top membrane (4),

the capsule body (2) comprising an essentially
cup-shaped ingredients compartment (5) and a laterally
extending support seat (6) for supporting the injector in-
sert (3),

the injector insert (3) being an integrally formed part ar-
ranged essentially transversally within the capsule body

(2) and comprising one receiving compartment (7) for
receiving one injection means (20a) for liquid and for gas
of the beverage preparation device and outlet means (8)
for communicating the receiving compartment (7) with
the ingredients compartment (5) of the capsule,

the injector insert (3) comprising a flat body portion (16)
delimited by a groove (40), such that the receiving com-
partment (7) is configured as a separated and delimited
compartment in the injector insert (3), separated from the
flat body portion (16) and the groove (40), the receiving
compartment (7) further comprising the outlet means (8)
communicating with the ingredients compartment (5) of
the capsule.

FIG. 1
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Description
Field of the invention

[0001] The presentinvention relates to the field of cap-
sules for beverage preparation in a beverage preparation
device by mixing liquid with a nutritional substance held
in the capsule. In particular, the invention relates to the
field of preparation of nutritional liquids such as infant
formula.

Background and object of the invention

[0002] Capsules for the preparation of nutritional lig-
uids such as infant formula are already available on the
market. Such capsules usually hold a predefined amount
of nutritional ingredients for preparing a single-serve por-
tion of nutritional liquid such as infant formula upon re-
constituting with liquid such as water. These capsules
are usually designed for being used in conjunction with
a beverage preparation device designed to inject liquid
into the capsule and subsequently inject pressurized air
in order to empty the capsule. Accordingly, a ready-to-
feed single serve portion of nutritional liquid is provided.
[0003] EP 2427 067 B1 for example relates to a cap-
sule comprising a separate filter insert having a liquid
inlet, a gas inlet and a fluid outlet for injecting liquid and
gas into a compartment of the capsule containing nutri-
tional ingredients. The liquid inlet is positioned such as
to supply liquid through a filter membrane of the filter
insert so that contaminant in the provided liquid may be
removed. The gas inlet that enables filling of the ingre-
dient compartment with pressurized air so as to empty
the capsule after injection of water thereto is arranged to
bypass the filter membrane.

[0004] A drawback of this capsule is the provision of a
large amount of parts within the capsule that leads to a
complex manufacturing process.

[0005] CN 106388596 A relates to a capsule for pre-
paring a nutritional product comprising a fluid insert in
the shape of a hollow column that extends inside the
capsule and that is disposed essentially perpendicularly
to a closing top lid of the capsule. The hollow column is
provided with a water inlet and a water outlet whereby
the water inlet is sealed by the top lid. The water inlet is
also designed for having gas injected into the capsule
after injection of the water.

[0006] This capsule suffers the drawback that the ver-
tically arranged hollow column for providing liquid and air
to the capsule does not enable optimized dissolution of
the ingredients within the capsule and complete emptying
of the capsule cannot be guaranteed. Furthermore, the
provided structure leads to an increased pressure con-
centration at the center of the lid during preparation of
the nutritional liquid which may lead to deflection and/or
leakage of the lid of the capsule.

[0007] The present invention addresses the draw-
backs of the prior art and aims at providing an enhanced
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capsule that enables a facilitated manufacturing process
and which provides means for guaranteeing an optimized
dissolution and emptying of the capsule without deflec-
tion and/or leakage of its parts. Moreover, the capsule of
the invention allows a guaranteed hygiene and cleanli-
ness of the injector needle for providing liquid and/or air
to the capsule, as it will follow from the attached Descrip-
tion.

[0008] Thisobjectis achieved by means of the features
of the independent claims. The dependent claims devel-
op further the central idea of the present invention.

Summary of the invention

[0009] According to afirst aspect, the invention relates
to a capsule (1) for use in a beverage preparation device,
the capsule containing nutritional ingredients for produc-
ing a nutritional liquid upon interaction with liquid fed into
the capsule: the capsule comprises a capsule body, an
injector insert and a top membrane, the capsule body
comprising an essentially cup-shaped ingredients com-
partment and a laterally extending support seat for sup-
porting the injector insert, the injector insert being an in-
tegrally formed part arranged essentially transversally
within the capsule body and comprising one receiving
compartment for receiving one injection means for liquid
and for gas of the beverage preparation device and outlet
means for communicating the receiving compartment
with the ingredients compartment of the capsule. The
injector insert comprises a flat body portion delimited by
a groove, such that the receiving compartment is config-
ured as a separated and delimited compartment in the
injector insert, separated from the flat body portion and
the groove, the receiving compartment further compris-
ing the outlet means communicating with the ingredients
compartment of the capsule.

[0010] Preferably, the injector insert in the capsule of
the invention is void of filter means such as an antimicro-
bial filter.

[0011] Typically, in the capsule according to the inven-
tion, the support seat is arranged off-set to the cup-
shaped ingredients compartment of the capsule body
when seen in top view. The support seat preferably ex-
tends essentially parallel to the top membrane of the cap-
sule.

[0012] Inthecapsule oftheinvention, the injectorinsert
is preferably integrally formed of a single material, e.g.
by means of injection molding.

[0013] According to a preferred embodiment, the in-
jectorinsertin the capsule of the invention typically further
comprises support means extending from the lower side
of the injector insert to additionally support it within the
capsule.

[0014] Preferably, the support means is situated par-
allel and adjacent to the inner side of the capsule body
when the insert is placed in the capsule body.

[0015] In the capsule according to the invention, the
insert typically comprises on its lower side one or a plu-



3 EP 3 659 945 A1 4

rality of reinforcing ribs or nerves.

[0016] Preferably, in the capsule of the invention, the
receiving compartment is closed-off by the top mem-
brane of the capsule.

[0017] Accordingtoa preferred embodiment, the outlet
means of the injector insert in the capsule of the invention
are arranged off-set to a central axis of the ingredients
compartment. In the capsule of the invention, typically,
the outlet means are at least partially arranged to provide
a swirling movement of liquid provided to the ingredients
compartment.

[0018] Furthermore, in a preferred embodiment, the
top membrane in the capsule of the invention is a pierca-
ble thin membrane covering the receiving compartment
of the injector insert.

[0019] Inasecond aspect, the invention further relates
to a beverage production system, comprising the cited
capsule and a beverage preparation device comprising
one means for supplying a liquid and a gas to the capsule.

Brief description of the drawings

[0020] Furtherfeatures, advantages and objects of the
present invention will become apparent for a skilled per-
son when reading the following detailed description of
embodiments of the present invention, when taken in
conjunction with the figures of the enclosed drawings.

Fig. 1 shows a capsule with an injector insert in per-
spective top view according to the presentinvention;

Fig. 2 shows the capsule of Fig. 1 in sectional side
view;

Figs. 3a-b show a preferred embodiment of the in-
jectorinsert of the capsule according to the invention
in perspective top view and bottom view, respective-

ly;

Fig. 4 shows the capsule of Fig. 1 according to the
invention together with an injection plate of a bever-
age preparation device in perspective top view;

Fig. 5 shows the capsule and the injection plate of
Fig. 4 in sectional side view;

Figs. 6a-b show a preferred embodiment of the in-
jectorinsert of the capsule according to the invention
in perspective top view and bottom view, respective-
ly, different to those views in Figures 3a-b.

Detailed description of the figures

[0021] Figures 1 and 2 relate to a preferred embodi-
ment of a capsule 1 according to the invention. Figures
3a and 3b relate to a more detailed view of an injector
insert 3 as will be described here below.

[0022] The capsule 1 comprises a capsule body 2, an
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injector insert 3 and a top membrane 4 (not shown for
clarity in fig. 1) . The capsule 1 preferably consists of the
aforementioned parts only. In addition, the capsule 1 may
comprise an outlet membrane 14 (see fig. 2) arranged
atabottom portion of the capsule 1. The outlet membrane
14 is preferably arranged to cover protruding opening
elements 13 provided in the bottom portion of the capsule
1 and opens under pressure increase within the capsule,
preferably by means of interaction of the membrane 14
with the opening elements 13. The outlet membrane is
preferably connected to and/or sealed to a circumferen-
tial planar bottom portion 13a surrounding the opening
elements 13.

[0023] The capsule body 2 comprises an essentially
cup-shaped ingredients compartment 5 and a laterally
extending support seat 6 for supporting the injector insert
3. The support seat 6 extends to a single lateral side of
the capsule only.

[0024] The capsule body 2is preferably an integral part
made e.g. by means of injection molding. The capsule
body 2 is preferably made from plastic such as polyeth-
ylene or polypropylene. The above-mentioned opening
means 13 are preferably formed integrally in the bottom
portion of the body 2. The body 2 further comprises a
preferably centrally arranged outlet duct 15b for draining
the resulting nutritional liquid from the capsule. The outlet
duct 15b is preferably arranged opposite to an inlet face
15a of the capsule 1, which is preferably constituted by
the top membrane 4.

[0025] The laterally extending support seat 6 is inte-
grally formed with the capsule body 2 and the ingredients
compartment 5 of the capsule. The support seat 6 is pref-
erably arranged at an uppermost rim portion of the cap-
sule body 2 and is preferably formed as recess or cut-
out provided in the capsule body 2. The support seat 6
is arranged laterally off-setto the cup-shaped ingredients
compartment 5 and in particular laterally off-set to a cen-
tral axis Z thereof when seen in top view. The support
seat 6 is thus laterally extending away from the rest of
the capsule body 2 at a top portion thereof.

[0026] The support seat 6 is of essentially arc-shaped
or half-moon shaped form. The seat 6 comprises a pref-
erably planar bottom surface 6a and a sidewall portion
6b integrally formed with the body 2 of the capsule. The
planar bottom surface 6a preferably extends essentially
parallel to the top membrane 4. The sidewall portion 6b
is preferably a continuous planar wall portion which is of
rounded form in top view. The seat 6 preferably compris-
es at least one or more protruding engagement means
6¢ for engaging at least a portion of the injector insert 3
when provided to the support seat 6. The engagement
means 6¢ may be a connecting hook or nose formed in
the sidewall portion 6b of the seat 6. The injector insert
3 may be provided with at least one or a plurality of ded-
icated conformably shaped counterparts for being en-
gaged by the engagement means 6c¢.

[0027] The injectorinsert 3 is an integrally formed part
that is arranged essentially transversally within the cap-
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sule body 2. This means that the injector insert 3 extends
essentially parallel to the top membrane 4 of the capsule.
Further, the extension of the injector insert 3 in said trans-
versal direction is preferably larger than its vertical ex-
tension, i.e. in a direction parallel to axis Z of the capsule
1.

[0028] The injector insert 3 is preferably shaped such
as to be received and supported within the support seat
6 of the capsule 1. Thereby, the injector insert 3 may
comprise a substantially flat circular body portion 16; a
portion of which is at least housed in the support seat 6
and which is preferably conformably shaped thereto. An
outer circular wall portion 3b is preferably conformably
shaped to the inner wall portion 6b of the support seat.
The outer wall portion 3b may comprise at least one or
preferably a plurality of engagement means 3c to engage
with the correspondingly arranged engaging means 6¢
of the support seat 6.

[0029] The injector insert 3 preferably further compris-
es support means 17 such as a support ridge extending
from the lower side of the injector insert, as represented
in Figure 3b. The supportridge 17 is preferably conform-
ably shaped to the inner side wall of the body 2 in order
to additionally support the injector insert 3 within the cap-
sule 1. In particular, the support ridge 17 is situated in
parallel and adjacent to the inner side wall of the capsule
body 2 when the injector insert 3 is placed in the capsule
body.

[0030] In the embodiment shown in Figures 1, 2 and
3a-b, the injector insert 3 further comprises a receiving
compartment 7 designed to receive injection means 20a
for liquid and/or gas of the beverage preparation device
(see Figure 5). The receiving compartment 7 is preferably
in the form of a circular aperture, formed as a recess in
the body of the injector insert. When looking at the upper
part or side of the injector insert 3 (top side), there is a
flat body portion 16 surrounded by a circular groove 40
delimited by the outer wall portion 3b with the at least
one or a plurality of engagement means 3c. The flat por-
tion 16 is used to facilitate the vacuum handling on the
production assembly line thus allowing a perfect place-
ment of the insert 3 under the recess 6.

[0031] The receiving compartment 7 is preferably ar-
ranged to extend from a protruding portion 16a extending
substantially flat from the outer circular portion 3b, on
one of the sides of the injector insert 3. There is no com-
munication between the circular groove 40 and the re-
ceiving compartment 7 in the injector inlet 3. On the lower
side of the insert 3, there is the support ridge 17 and one
or a plurality of reinforcing ribs or nerves 41. The dimen-
sions of the receiving compartment 7 are such that they
allow the easy connection of injections means 20a for
liquid and/or gas of the beverage preparation device.
[0032] The injector insert 3 further comprises outlet
means 8 for enabling a fluid communication between the
receiving compartment 7 and the ingredients compart-
ment 5 of the capsule: by fluid we should understand
both liquid and gas communication. The outlet means 8
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is preferably formed by an opening or outlet duct ar-
ranged at the bottom of the receiving compartment 7.
The diameter of the outlet opening is preferably within
the range of 0.2 to 2mm, preferably between 0.5 and
1.5mm. The small size of this outlet means 8 allows cre-
ating a jet of liquid inside the ingredients compartment 5
of the capsule 1 for a good dissolution of the nutritional
substance inside of it. Through this same small outlet
means 8 air is then injected so that any remaining liquid
inside the capsule is delivered as well.

[0033] The outlet means 8 are preferably arranged off-
set to the central axis Z of the ingredients compartment
5 of the capsule 1, as it can be seen in Figure 2, for
example. The outlet means 8 may be formed by a bore
or opening comprising a central axis that is arranged es-
sentially parallel to the central axis Z of the ingredients
compartment.

[0034] The top membrane 4 of the capsule 1 is prefer-
ably a piercable thin membrane that is arranged to cover
the capsule body 2 and the injector insert 3 provided
thereto. The top membrane 4 is preferably connected to
and/or sealed to an upper rim portion 2a of the capsule
body 2. The membrane 4 may additionally be connected
to and/or sealed to the injector insert 3. Thereby, the top
membrane 4 closes-off the receiving compartment 7 of
the injector insert 3. The top membrane 4 together with
the support seat 6 thus holds the injector insert 3 in place
within the capsule 1.

[0035] Figure 5relates to the capsule according to Fig-
ures 1 to 4 when being engaged by a beverage prepa-
ration device according to the invention (not shown). The
beverage preparation device which is known as such
may comprise an injection plate 20 which is designed to
selectively contact a fluid inlet face 15a of the capsule 1.
Thereby, the injection plate 20 is preferably arranged in
parallel to the top membrane 4 of the capsule 1 when the
capsule 1is engaged by the beverage preparation device
(see Fig. 5).

[0036] The injection plate 20 of the device preferably
comprises the injection means 20a of the device, which
are designed for providing liquid and/or gas to the capsule
1. Theinjection means 20ais preferably a needle element
which protrudes from alower surface of the injection plate
20. The needle is designed to pierce the top membrane
4, thus opening the inlet face 15a of the capsule. The
injection means 20a in the machine will be configured to
inject water and also air through the corresponding in-
jection means connection 35 in the injection plate 20, so
the injection means 20a will connect or engage in this
connection 35 of the injection plate 20. The injection
means 20a will inject water first into the capsule, in order
to mix and prepare the nutritional substance arranged in
the capsule that will be delivered through the outlet duct
15b, and then these means 20a will inject air so as to
empty the content of substance prepared in the capsule,
so the injection will be sequential (first water, then air).
As the nutritional liquids prepared in the capsule of the
invention will be preferably for infant formulae, it is very
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important that it is ensured that all the content in the cap-
sule is delivered, so the air injected at the end ensures
the delivery of the remaining product in the capsule.
[0037] In a preferred embodiment, the beverage prep-
aration device will receive the capsule, e.g. in a dedicated
receiving means such as a drawer or the like. Subse-
quently, the injection plate 20 will be lowered onto the
top membrane 4 in order to open the top membrane 4
by means of the protruding injection means 20a connect-
ing the injection plate 20 through the injection means
connection 35. The injection plate 20 preferably compris-
es sealing means 20c that seal locally, i.e. in direct vicin-
ity, about the circumference of the injection means 20a.
As alternative or in addition, the injection plate 20 may
as well comprise sealing means that contact e.g. the up-
per rim portion 2a of the capsule in a fluid-tight manner.
[0038] After the injection means 20a are connected to
the capsule 1 and are thusreceived by the receiving com-
partment 7, the device preferably provides first liquid to
the receiving compartment 7 by means of the injection
means 20a. The liquid will then go through the outlet
means 8 of the compartment 7. The liquid will then inter-
actwith the ingredients held in the compartment5in order
to reconstitute a nutritional beverage. Upon rising pres-
sure within the compartment 5, the outlet membrane 14
will open or tear, e.g. by means of interaction with the
protruding opening elements 13 of the capsule. The nu-
tritional beverage may then be drained from the capsule
via the outlet duct 15b. After a preferably predetermined
amount of liquid such as water has been supplied to the
capsule, the liquid provision will be stopped. The same
injection means 20a connecting the plate 20 in the injec-
tion means connection 35 will then inject air, so that any
remaining liquid may thus be emptied from the capsule
1. As previously explained, first water will be injected to
prepare the nutritional beverage and then air will be in-
jected in order to empty the remaining beverage in the
capsule. After the beverage preparation process, the
capsule 1 may be removed from the beverage prepara-
tion device in order to insert a new capsule for consec-
utive beverage preparation.

[0039] The configuration ofthe injectorinsert 3is much
simpler as there is only one injection means 20a con-
necting with it, in the receiving compartment 7: the same
and only injections means 20a are configured to inject
water and also air, preferably sequentially. Itis extremely
important in the configuration of the invention that the
injection means 20a are clean and do not get contami-
nated when the nutritional beverage (typically milk)is pre-
pared, as the beverage is intended for infant and babies
consumption. When you inject water into the compart-
ment 7 and through the outlet means 8, no fluid can move
up through the outlet means 8 as they are of extremely
small size (this small size is intended for creating a jet of
water inside the capsule volume and thus a good mixing
of the product. There is no risk either of the injection
means 20a (typically a needle) being contaminated as
injection is made into the compartment 7 and no product
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from inside the capsule goes up through the outlet means
8 and into the compartment 7.

[0040] When there is only one injection means 20a the
injector insert 3 can be made quite simple, light and less
material is needed for configuring this element. The cir-
cular groove 40 surrounding the flat body portion 16 of
the insert 3 is made in order to lower the material needed
for the said element 3, so it is made lighter. The injection
plate 20 is also configured to position correctly the cap-
sule in the preparation machine, and it is also the inter-
face for the capsule and the machine, in order to have a
correct connection of the injection means 20a.

[0041] The injector insert 3 of the invention is made in
such a way that it comprises a receiving compartment 7
which is isolated from the rest of the insert 3, thus being
configured as a separated compartment where the injec-
tion of fluid takes place, and goes into the inner volume
of the capsule 5 (ingredients compartment), through the
outlet means 8. The outlet means 8 provides a fluidic
restriction thus allowing the formation of a liquid jet that
will further enhance the dissolution of the product held in
the compartment 2. With such configuration, the risk of
contamination is avoided as the injection means 20a con-
nect directly into the receiving compartment 7 and the
prepared beverage cannot go up into the compartment
7 through the small outlet means 8. The liquid injected
in the compartment 7 induces a pressure level P1 which
is above the pressure P2 of the compartment 2. There-
fore, this resulting AP (P1-P2) is maintained up to the
end of the beverage preparation process: as the com-
partment 2 is opened through the membrane 14, a cross
contamination of the compartment 7 cannot happen
thanks to the fact that P1 > P2. The advantage of such
configuration is that both fluid (typically water) and air are
injected into the receiving compartment 7 by one injection
means 203, first injecting fluid and then air, sequentially.
Only one compartment is needed for receiving the injec-
tion means 20a and for injecting water and air. The in-
jection means 20a can be configured to inject sequen-
tially and/or simultaneously the fluid (water) and air. The
rest of the insert 3 is made with less material (lighter),
comprising a circular groove 40 which alleviates weight
from the part, as described.

[0042] Although the present invention has been de-
scribed with reference to preferred embodiments thereof,
many modifications and alternations may be made by a
person having ordinary skill in the art without departing
from the scope of this invention which is defined by the
appended claims.

Claims

1. A capsule (1) for use in a beverage preparation de-
vice, the capsule containing nutritional ingredients
for producing a nutritional liquid upon interaction with
liquid fed into the capsule,
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the capsule (1) comprising a capsule body (2),
an injector insert (3) and a top membrane (4),
the capsule body (2) comprising an essentially
cup-shaped ingredients compartment (5) and a
laterally extending support seat (6) for support-
ing the injector insert (3),

the injector insert (3) being an integrally formed
partarranged essentially transversally within the
capsule body (2) and comprising one receiving
compartment (7) for receiving one injection
means (20a) for liquid and for gas of the bever-
age preparation device and outlet means (8) for
communicating the receiving compartment (7)
with the ingredients compartment (5) of the cap-
sule,

wherein the injector insert (3) comprises a flat
body portion (16) delimited by a groove (40),
such that the receiving compartment (7) is con-
figured as a separated and delimited compart-
ment in the injector insert (3), separated from
the flat body portion (16) and the groove (40),
the receiving compartment (7) further compris-
ing the outlet means (8) communicating with the
ingredients compartment (5) of the capsule.

The capsule according to claim 1, wherein the injec-
tor insert (3) is void of filter means such as an anti-
microbial filter.

The capsule according to claim 1 or 2, wherein the
supportseat(6)is arranged off-set to the cup-shaped
ingredients compartment (5) of the capsule body (2)
when seen in top view.

The capsule according to any of claims 1to 3, where-
in the support seat (6) extends essentially parallel to
the top membrane (4) of the capsule.

The capsule according to any of the preceding
claims, wherein the injector insert (3) is integrally
formed of a single material, e.g. by means of injection
molding.

The capsule according to any of the preceding
claims, wherein the injector insert (3) further com-
prises support means (17) extending from the lower
side of the injector insert (3) to additionally support
it within the capsule.

The capsule of claim 6 wherein the support means
(17) is situated parallel and adjacent to the inner side
of the capsule body (2) when the insert (3) is placed
in the capsule body (2).

The capsule according to any of the preceding
claims, wherein the insert (3) comprises on its lower
side one or a plurality of reinforcing ribs or nerves
(41).
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9.

10.

1.

12.

13.

The capsule according to any of the preceding
claims, wherein the receiving compartment (7) is
closed-off by the top membrane (4) of the capsule.

The capsule according to any of the preceding
claims, wherein the outlet means (8) of the injector
insert (3) are arranged off-set to a central axis (Z) of
the ingredients compartment (5).

The capsule according to any of the preceding
claims, wherein the outlet means (8) are at least par-
tially arranged to provide a swirling movement of lig-
uid provided to the ingredients compartment (5).

The capsule according to any of the preceding
claims, wherein the top membrane (4) is a piercable
thin membrane covering the receiving compartment
(7) of the injector insert (3).

A beverage production system, comprising the cap-
sule (1) according to any of the preceding claims and
a beverage preparation device comprising one
means (20a) for supplying a liquid and a gas to the
capsule.
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