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The present invention relates to a packagi ng for storing food substance.
Mor e partwouberdiy993t he i nvention relates to a |ight-wei ghtt/EPoMtIAGI®Es and
conprising at |east two conponents of different rigidity, and especially a
capsul e for preparation of a beverage in a food preparati on nmachine. 30
Background of the invention Solid and liquid food
substances are usually stored in food-grade liquid-tight containers
typically nade of plastic materials. The container may be a functional
package 35 such as a single-use capsule for preparing a beverage or a
cartridge for feeding a beverage production machine with sol uble coffee
pomger or coffee m xes. The package nay be a beverage cup for sinply

hol di ng a beverage or may al so be food container for shortenings WO

2012/ 019993PCT/ EP2011/ 063613 and the like. Al these food and beverage
packages are designed to store or sinply hold the ingredients or beverage
inaliquid-tight environnent. Mst of the existing packages are

over - di mensi oned and/ or use too nuch packaging material. In particular,
their rigidity-to-weight ratio is not optimzed. Therefore, their inprint
on environnent can be drastically reduced by 5optimzing this ratio.
Mori@over, certain food substances can |lose their particular characteristics
due to | oss of gases or aromm, e.g. carbonated drinks or coffee powder, or
need to be kept dry and inaccessible to oxygen and noisture to nmaintain
freshness, e.g. coffee or mlk powder. Accordingly, packaging containers
with gas barrier properties can be desirable for 10enabling a | ong shelf
life of the encl osed food substance. It is known fromthe
prior art to forma nono- or nmultilayered packagi ng contai ner for providing
a ﬁ%gid and liquid-tight, eventually gas-tight, container body. Such a
contai ner body can then be hernetically sealed for exanple by neans of a
dedi cat ed cover

20
Field of the invention
25
The present invention relates to a packaging for storing food substance.
More particularly, the invention relates to a light-weight container and comprising at least two
components of different rigidity, and especially a capsule for preparation of a beverage in a
food preparation machine.
30

Background of the invention

Solid and liquid food substances are usually stored in food-grade liquid-tight

containers typically made of plastic materials. The container may be a functional package

35 such as a single-use capsule for preparing a beverage or a cartridge for feeding a beverage
production machine with soluble coffee powder or coffee mixes. The package may be a

beverage cup for simply holding a beverage or may also be food container for shortenings



15nmenber . It exists also entirely flexible packagi ng which
of fer possible alternatives to rigid packagi ng. One drawback of a flexible
cont ai nerwp0t2mp998t requi res an external support for helcainrgoiioaisisis i n
particular hot liquids and/or |iquids under pressure. For instance, a

fl exi bl e bevera capsule requires to bhe placed.in capsul e._hol der

Suppor AT e Al LEER3POF 28 Bridrids beeHated i dioRe e sBTG bt ReLiFl e ¢ car
apart dmgrédiests oubeeragdim Plicpidstighe eabirdringpnt.dost of the edgtiag lpackages are over-

In genegal, .these containers are forned by .thernof.orm . bl .ow noul di ng or
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mat er i adticismst spttmiabd.dr jEodfpps, diit iempeint po eyatdmpeat ean aaditasticRlyTrebagesr byf or
obt ai ni ng a. rigi dracont ai ner body. For 25 obtaining gas-barrier properties,
a sdcorff W”Tga 1§ty plastic material such as of for exanple

et hyl ene- vi nyl - al ddb@lovemn pettgingood EMiStdncep by dodedt@einpartietiEr charaowristicsal
such as, al.um ni ym may be present. : wever, th bove
out 11 nalErtse o BaiEy v aller 84 tarbeprios ke Rugleg Raulieh: 3ldPE R PrasS
sever aldrynadt@adcessibhtcasxyiges anel mbistakyto majhtaive frgbhneds, ghy. rffetactnitk ng
30 costs and paoor.recyclin roperties. . . reover. it is
cnown 8" BFbIcaa i RRekegd S7ME SR Wy PR PRERE RTORETISR PR Her AP Pabel s
hautDng ebzblagra loag shef lifp obiherenclesed food substance. Ther eby, in-nould

| abel ling (M), which is a | abel noul ding technique used in bl ow noul ded,
i njection noul ded and thernofornmed contai ners, have in general an inner

35l ayer conpati bl dt s kdovwrhé&opl thet priornaat &r foain avim arlo- pantultdéyeredphbtisaging bond
to the formed pl astic structure. . 012/ 019993PCT/ EP2011/ 06361
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rmlgengpéaﬁtic resin is poured or injected into the nould in order to form
théi pa ka{E) ?{g cont ai ner. Thereby, the adhesive of the label is activated
due to the heat rdsexkistsrapd erdirely fiexible parkaging efhidnodffar eessiblemlentivesisy  t he

| abel is.adhered t h ont ai.n 2i.e. .the |abel cones_ noul d o 1 he
cont ai fEITRRraMa! Bnb BB fenie, Sy tNE s 109 1 SRGEE Sy FRENER Pubiyte
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pr @per ttheesapsiilean ebder taavaictherwaialtd tezi apars pdeurttageleothegpresstiuteoofdduciantta ner
mai n bodé?qnd an inner wall of a bottomthereof is provided with in-nould

| abel s u‘ie'rrpr ovi ng the oxygen gas barrier properties of the packaging
cont ai ner. In general, these containers are formed by thermoforming, blow moulding or

injection moulding of multilayered plastic material. Usually, the plastic material consists of a
polypropylene, polyethylene, and/or PET layer for obtaining a rigid container body. For
25  obtaining gas-barrier properties, a secondary layer of plastic material such as of for example
ethylene-vinyl-alcohol-copolymer (EVOH), polyamide or metallic material such as aluminium
may be present.
However, the above outlined mono- or multilayered design of packaging
containers suffers several drawbacks such as its relatively high weight, high manufacturing
30  costs and poor recycling properties.
Moreover, it is known to provide a main body of a packaging container with
in-mould labels having oxygen barrier properties.
Thereby, in-mould labelling (IML), which is a label moulding technique used
in blow moulded, injection moulded and thermoformed containers, have in general an inner
35 layer compatible with the plastic material which partially melts to bond to the formed plastic

structure.



Furthernore, GB 1348370 di scloses a container conprising a structure or
frame, nmade of a rigid or sem rigid material, which is used as a support
for appl ywogor/aefsser 15material, |ike for instance a fiPCmEPRo1af63om3 noul d

| abel i ng technique so as to obtain a container FR 2700493 A

is a French patent, applicatiqn that K also discloses contajner. that is made
by (njecting a ridnPEe et A Pl i dieielErRrdein RiF beBua hite b e
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i nstance capsules for use in beverage 5 preparation nmachi nes which are
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t h80comjectad fluf caaramowntfuipl tbi7BGC, or even about 80°C to 85°C, and the pressure of the
injected fluid inside the capsule can reach 6 to 8 bars, or even 8 to 12 bars. In some
particular cases, the pressure inside the capsule during the extraction process can reach

pressures higher than 12 bars, for instance comprised between 10 and 20 bars.

It is therefore particularly important that the structure of the capsule be
35 without defect, especially concerning the shape of the capsule, as it must be precisely
inserted and positioned inside the extraction chamber of the beverage preparation machine.

If the capsule presents structural defects or deformations, there is a risk that the capsule is



It was found by the applicant that with the in-nould | abelled containers
and 20 manufacturing nmethods for maeking in-nould | abell ed containers known
in the arwo 2ote1gg98achnent zone between the | abel and tIreTmPgI1d/063613ICt Ur €
of the container can present defects. More particularly,
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defects.
More particularly, it was found that in some cases, during manufacturing,
once the label is positioned in the mould, and at the time the plastic material constitutive of
25  the container structure is injected, some flowing material can displace portions of the label in
its upper part, which lead to defects in the container structure, or even to some portions of
the label not properly attached to the rigid structure.
More particularly, the thermoplastic material injected in the higher part of the
injection mould that corresponds to the horizontal circular edge described above can flow too
30 rapidly and displace the label in this region. As a result of the label displacement, creases or
wrinkles will appear across the surface of the label, in the higher portion of the container.
Such wrinkles are highly undesirable for aesthetic, but also functional reasons in case the
container is to be used in functional relation with a device, as it is the case for instance in
food preparation machines, like beverage preparation machines.
35 This is of course highly undesirable and it is therefore a primary object of the
present invention to obviate such defects and disadvantages in the in-mould injected

containers of the art.



15surface of the upper circular frame's vertical portion, thus form ng an
envel ope that defines container side walls. According to
an essentwaloohae®adt eri stic of the invention, the rati oPofi/Ephéckssssses of
the container top edge portions is such that x >y, and the ratio of the
cross-sections of the container top edge portions is such that xa > yb.
20l n a preferred enbodi nent of the invention, the container is a capsule
for use in a food preparati orSummbannef tharidveritonl ower side is a solid wall
t hat conprises a through hole inits centre, as a di spensing opening for
t he capsul e. In this case, the |ower side of the capsule
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| east partially
thicknesses of the container top edge portions is such that x >y, and the ratio of the cross-

sections of the container top edge portions is such that xa > yb.

20 In a preferred embodiment of the invention, the container is a capsule for
use in a food preparation machine, and its lower side is a solid wall that comprises a through
hole in its centre, as a dispensing opening for the capsule.

In this case, the lower side of the capsule is typically made of plain plastic
material, and is an integral part of the rest of the capsule injected rigid structure.

25 The lower side of the container can have the shape of a cone, a disk, a
truncated pyramid, a hemisphere, or any other similar shape. Preferably, the lower side of
the container has the shape of a dome, whose convexity is turned outwardly. This shape is
particularly advantageous to receive a specific dispensing structure as that described and
claimed by the applicant in the European patents n° EP 1472156 B1, EP 1574452 B1 and in

30  European patent applications n® EP 1604915 A1 and EP 1808382 A1.

Advantageously the in-mould label is of lower rigidity than the support
structure and designed to liquid-tightly seal said structure, at least along the side walls of the
container.

Furthermore, the support structure is preferably dimensioned and/or

35 designed to be easily compacted by compressing, twisting or pinching said container.

In some instances, it can be beneficial for the support structure that it

comprises predetermined weakened zones. This will allow a user to compress or scrap the



5 transparent or translucent, so as to allow a user to verify the contents.
This can also be particularly beneficial during manufacturing, so as to

al l ow a pwoper2/geBity control of the nmanufactured cont @Cm@EP201flO63610st ance
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ingredient. and wth an riate quantity.of the.said ingredient. In a
or of or < el Stichurto S RE! PRob BT Rl RarsParafhdetdi Eah dls 1o

t he ci rcomipact ioppat. Theamegkesod asné wilCfaogitate tiee opppressioteofdfie cant@ineorftar ner .
This seali ngqof a tto%rr%rrbrane can be done typically after filling of the
cont ai N&F9%i A PIYEHINSAHIITSY contents. The seal i ng can be done with any
appropri ate net hodidmaatagasudiyr theshanesd hebél seaal besgmade ubt rlesshnpartia®al i ng,

gl uing, _or a comnbi natian thereof. In_one possible enbodi t of the present
vantsReeRE TR R B oAl il sy BESBHE e BPRA s B BEP AL T he
cont ai mpartidutdrbr bealeficiabdbrng manafacturaig, sbasitotbdowa propéugeality coetral of thet ai ner
I's divided.into at di stinct co%art

| east. t. nts., . . , In
this cqMUradyd 59”?'&‘8%?”6%%39&5? hECKPTE er%W‘%PE&?H?&E RIgRerLIHpd) Wi
Wi t hi n thdreorcamhingretient, cAraniitr an spprbpridatudritiey ofdne egip orgriedigntconpart ments are
superi nposed one qnto p«; 8th r...20l.n.qne addi tional %§i bi.lit th§
i viding vell 15 pnereeladentaormendy Hiaflioh s BRI E sttt o
hollés. tiscircuiarpippercfeainelisoi adi toglosaltthe gper bielews sdidfoontamneaniiliesdatingof d tamder
pressur r n qun ered.coff in the | [
Cormar (T 30y 2af be CPRE haB ey 21 e BR R SR W R s cRe Lo 8¥ente: T wi 1
al | ow pealisg cag bardaespritts soy lapkeriaté eethed suayeas fasinstaaceiherat edakhg/odi ng
wal | wi| |l ow di vidi ng QW. of i d and 25i nproving the wetting of
t he co##ttaégﬁ'S% %'#”9b9'(‘j“s”§'r 8}$?%$%'8¥\{éqnotﬂé'le\l§vf't h the principle described and
clainmed in the apdhicenpbssibte emboimeptahthEap exstent inEhtiof84Bd4 cBitainer
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i n- rmulo%oltﬁg%ltheirs connected to axial and/or transversal 35support pillars
of the s%ructure‘, t hereby sealing the at | east one hollow portion of the
support In one additional possibility, the dividing wall is pierced with at least one but

preferably a plurality of holes. Such a pierced dividing wall can be used for example to hold
under pressure a mass of roast and ground powdered coffee in the lower compartment
created inside the container chamber. Such a construction will allow preparing an espresso-
like coffee beverage, as the pierced dividing wall will allow dividing the flow of fluid and
25  improving the wetting of the coffee powder by said fluid, along with the principle described

and claimed in the applicant’s former European patent n ° EP 1784344 B1.

The present invention is also directed to a method for manufacturing a
container, preferably a capsule for use in a food preparation machine, as described above,
30  the method comprising the steps of:
- positioning an in-mould label into a mould,
- injecting a plastic material into the mould such that it forms a support
structure having at least one hollow portion closed by the label.
Preferably, the in-mould label is connected to axial and/or transversal
35  support pillars of the structure, thereby sealing the at least one hollow portion of the support

structure. Also preferably, the in-mould label and the support structure are positioned relative



structure. Also preferably, the in-nould | abel and the support structure
are positioned relative WD 2012/019993PCT/ EP2011/063613 to each other such
t hat the wo-2nuligbdBabel essentially forns at | east a | arerdar2aildescamnl | of

t he cont ai ner. Finally, the invention is directed to
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any of cohirgrainms 1 to 10 which encloses at | east one ingredient to be

di ssol ved and/or extracted by a fluid injected in said capsule, and

(i1) a machine for the preparation of said food product, which is adapted
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Brief description of the drawings

15 Additional features and advantages of the present invention are described in,
and will be apparent from, the description of the presently preferred embodiments which are
set out below with reference to the drawings in which:

Figure 1 is an enlarged partial perspective view of the circular upper frame
of a capsule according to the invention;

20 Figure 2 is a perspective view of a capsule according to the invention.

Detailed description of the invention

Although this should not be considered limiting for the scope of the present
25  patent specification, it will be considered for the rest of the description that the container of
the invention is a capsule for use in a beverage preparation machine. However, this invention
cam also apply to other types of containers comprising at least one portion which is rigid or
semi-rigid, and which is covered by a flexible material assembled by in-mould labelling, such
as jars, cups, etc.
30 In figure 1 is illustrated a portion of the circular upper frame 1 of the rigid
structure 2 for a capsule 3 according to the invention.

As shown in figure 1, the upper frame 1 has an L-shaped cross-section,
with a first circular portion 4 disposed vertically to which a vertical pillar 5 of the structure 2 is
linked, as illustrated in figure 2.

35 Said vertical portion 4 is linked at its upper side to a second horizontal

circular portion 6 forming a peripheral edge.
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horizontal portion 6 of the frame 1, having a smallest cross section yb.

Due to this “step-by-step” filling process of the mould cavity in the region of
the upper frame 1, the problem of molten plastic material flowing too rapidly in the horizontal
region and disengagement of the label 8 from its initial position in the mould — disengaged

30  position indicated in dotted lines and reference 8’ in figure 1 —, is solved, and as result, the
problem of plastic material being positioned behind the label — indicated by dotted lines and
reference “PM” in figure 1 — is solved as well. As explained above, such a portion of plastic
material being positioned behind the label is particularly undesirable as it causes wrinkles or
creases in the surface of the label, and then, in the surface of the capsule’s side walls, which

35 leads to leakage or damage during the capsule usage.

As shown in figure 2, in normal manufacturing conditions according to the

present invention, the label 8 is attached to the lower side 7, to the pillar 5 and to the outer
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support structure are bent or broken when compressing, twisting or pinching the capsule by a
dedicated device or a human operator for example.
Accordingly, the size of the capsule after usage thereof can be significantly
reduced into a compressed format thereby enhancing the recycling properties thereof.
35 The in-mould label connected to the support structure may be at least
partially transparent or translucent. Hence, the content of the capsule may be inspected from

outside. Accordingly, a stable light-weight capsule made of plastic material can be provided
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After the label is bonded to the support structure, the in-mould label appears
as an integral part of the capsule and thus, usually no steps, recesses or ridges are visible at

30 the overlapping portions of the support structure and the in-mould label. Accordingly, the
shelf appeal of the capsule is enhanced.

Preferably, the mould to be used is formed such that the support structure
being formed by the injected plastic material is positioned relative to the in-mould label such
that it abuts only on a portion of the in-mould label. More preferably, at least the lateral sides

35 of the capsule are essentially formed by the in-mould label. Accordingly, a large portion of
the lateral and/or bottom wall of the capsule is constituted by the in-mould label. Thereby, the

rather flexible in-mould label is supported particularly by the pillars of the support structure.

10
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(1) arigid or sem-rigid structure (2) with a lower side (7), at |east
one, but preferably at |east two and even nore preferably at |east three
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said pillars being linked to a circular upper frame (1) which defines the
surroundi ngs of the container top sid:ig said circular upper frame having a
substantially L-shaped cross-secti on—vmmﬁﬂ a first circular portion (4)

di sposed vertically to which the pillars are |inked, said vertical portion
being linked at its upper side to a second 15 horizontal circular portion
(6) form ng a peripheral edge, said first vertical portion having a height
a and a thickness k, gsaicbntscenprdferattyatcapspler foromsdravarfgod predatatlonand a
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(9) for the capsule. 303,A caontainer, fer abl C ule, (3 cording to
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vertical portion having a height a and a thickness x, said second
horizontal portion having a width b and a thickness vy,
(i) a label (8) being attached to the lower side (7), to the pillars (5)
and to the outer surface of the upper circular frame’s vertical
20 portion (4), thus forming an envelope that defines container side
walls,

characterized in that the ratio of thicknesses of the container top edge portions (4, 6) is

such that x > y, and in that the ratio of the cross-sections of the container top edge
portions (4, 6) is such that xa > yb.
25
2. A container, preferably a capsule (3) according to claim 1, wherein the
lower side (7) is a solid wall that comprises a through hole in its center, as a dispensing

opening (9) for the capsule.

30 3. A container, preferably a capsule (3) according to any of the preceding
claims 1 and 2, wherein the lower side (7) of the capsule has the shape of a cone, a

disk, a truncated pyramid or a hemisphere.

4. A container, preferably a capsule (3) according to any of the preceding
35 claims, wherein the in-mould label (8) is of lower rigidity than the support structure (2)
and designed to liquid-tightly seal said structure, at least along the side walls of the

capsule.
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5. A container, preferably a capsule (3) according to any of the preceding
clainms, wherein the support structure (2) is dinensioned and/or designed to
be easi | ywoanpaap®d by conpressing, tw sting or pinchingCsairdoicapsud e. 5

6. A container, preferably a capsule (3) according to any of the preceding
clainms, wherein the support structure (2) conprises pr edet er m ned weakened
zones. gntalner
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uppér side of said capsul e. 15 9. A contai ner, preferably a
capsul e (3) according rec n mhlch 0

| east one wal | di Sépos ng ! %r p rgglg g eg%) S 8@”&8@35 o frg [}Pr%c%(ﬁ the
i nt ernal vaelame vdfersiaitite mmpsdlsaructsred(lzycaﬂedlsentpmecmterhmiweaﬁmndd gonasct
conpartnents. 20 10. A container, preferably a capsule (3)
according to claim9, wherein said at |east one wall is disposed
horizontally withih t mecmzpjeeﬂ ﬁretﬁéTalmbarqapsmlem3)tdtabroﬁdgetocamlyroemecmdtmg

co artrrent ar e ,super,i ose ne, on
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10, the method conprising the steps of: positioning an in-nould |abel into
a nould, injectim aAtadidiner, petferablgla dapsde t(Bleacrondird) towanly of tretpretedimg s a
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30 accor ™% A ol | abel
IS connectélmbumo%xsldalofaad/oapsuleansver sal support pillars of the structure,
th%eby sealing the at | east one hollow portion of the support structure.

9. A container, preferably a capsule (3) according to any of the preceding
claims, which comprises at least one wall disposed across the capsule internal
chamber, such that the internal volume of said capsule is divided into at least two
distinct compartments.

20
10. A container, preferably a capsule (3) according to claim 9, wherein

said at least one wall is disposed horizontally within the capsule chamber, such that the

corresponding compartments are superimposed one onto the other.

25 11. A method for manufacturing a container, preferably a capsule as
claimed in claims 1 to 10, the method comprising the steps of:
- positioning an in-mould label into a mould,
- injecting a plastic material into the mould such that it forms a support
structure having at least one hollow portion closed by the label.
30
12. A method according to claim 11, wherein the in-mould label is
connected to axial and/or transversal support pillars of the structure, thereby sealing

the at least one hollow portion of the support structure.
35 13. A method according to claim 11 or 12, wherein the in-mould label and

the support structure are positioned relative to each other such that the in-mould label

essentially forms at least a lateral side wall of the capsule.
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3513. A nethod according to claim11l or 12, wherein the in-nould | abel and
the support structure are positioned relative to each other such that the
i n-noul d wakwel2masmentially forms at | east a | ateral sidecraprkoiofeciche
capsul e. 14. A systemfor the preparation of food products,

particul arly bevergges, which conmprises.in _ conbination; (i capsul e
ecording to any. offr Rt f BERieriRian o 6EhprabiS "bartedadl FORTDSR

i ngr edi ent whichbmnthirses Invethamedioor extracted by a fluid injected in said
capsule, and (ii) a machine for the preparation of said food product, which

is adapted to receive said capsul e and inject a fluid under. pressure_jnside
sai 4 capsul 6. so b to DrIEET YRR PR BEe Bt ol e ThicB EOERLES ! by
10eftraction and/ or di dsadtudneoingoédidritetoi hgrdisiobet erdidraierteatted byaa dlukhpsul e
with said fluid. - . .
injected in said capsule, and
(i) a machine for the preparation of said food product, which is adapted
to receive said capsule and inject a fluid under pressure inside said
capsule, so as to prepare a food product, preferably a beverage, by
10 extraction and/or dissolution of the ingredient contained in said

capsule with said fluid.
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