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(57) ABSTRACT 

Amethod of providing a package for pourable food products 
With an oxygen barrier, Which method comprises the step of 
post-applying a liquid oxygen barrier composition compris 
ing a polymer dispersion or solution, as a coating, onto the 
entire or a selected part of an outside surface of the package. 
The invention also relates to the package thus produced. 
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METHOD OF PROVIDING A PACKAGE WITH A 
BARRIER AND THE PACKAGE THUS OBTAINED 

TECHNICAL FIELD 

[0001] The present invention relates to a method of pro 
viding a package for pourable food products With an oxygen 
barrier. The invention also relates to the package thus 
obtained. 

BACKGROUND OF THE INVENTION 

[0002] Packages for pourable food products need to have 
oxygen barrier proper-ties in order for the ?lled and 
unopened packages to be able to be stored. The required 
shelf-life and the degree of oxygen barrier needed depends 
on the type of food product, the type of packaging material, 
the type of package, the type of opening on the package etc., 
and also on aspects such as if the package is aseptic and 
intended for ambient storage or if is not aseptic and thus 
intended for chilled storage, e.g. In all cases, some degree of 
oxygen barrier is needed. 

[0003] Hitherto, it has been common to provide the pack 
aging material, having a polymeric or ?bre based core 
material e. g., With a barrier layer, already before the package 
is formed from the packaging material. For example, a 
packaging material having a ?bre based core layer and 
intended for juice packages, has been laminated With an 
oxygen barrier layer consisting of aluminium foil. Other 
packaging laminates, intended for pourable food products 
less sensitive to oxygen than juice, have been suggested to 
be provided With an oxygen barrier layer by eg extrusion or 
dispersion coating With a polymer that has oxygen barrier 
properties, such as eg a polymer having functional 
hydroxyl groups, like polyvinyl alcohol or ethylene vinyl 
alcohol, optionally mixed With a polymer having functional 
carboxyl groups, like ethylene acrylic acid copolymers 
(EAA) or ethylene methacrylic acid copolymers 

[0004] In WO 01/17771 and WO 01/17774, shoWing 
dispersion coatings coated onto a carrier layer Which is 
subsequently laminated to the core layer of the packaging 
material, it has also been shoWn that the oxygen barrier 
properties of the dispersion coating can be further enhanced 
by the incorporation of nano-scale clay particles. 

[0005] In WO 00/40404, there has been described a ther 
moplastic ?lm, intended for the packaging of food products, 
such as Wrapping the same in a transparent ?lm, but not 
intended for the production of dimension stable packages for 
pourable food. The ?lm described in WO 00/40404 has a 
coating on at least one surface thereof, Which coating 
comprises a polymeric binder and an additive comprising 
nano-scale particles. It is stated that the nano-scale particles 
preferably comprise 5 to 20 Weight percent of the additive 
and that the additive comprises 40 to 90 Weight percent of 
the coating. 

[0006] One problem of providing the packaging material 
With an oxygen barrier layer before forming the package is 
that it is hard or even impossible to control the barrier effect 
on different parts of the package. For example, an increased 
need for an oxygen barrier at the seals of the package is 
dif?cult to achieve Without affecting the rest of the package. 
Also, due to the overlapping nature of conventional seals in 
a ?bre based packaging laminate, a barrier layer in the 
laminate may not give the desired barrier properties at the 
overlap of the same. 
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[0007] Moreover, any functional details, such as plastic 
details or opening devices, pre-applied onto the packaging 
material or even applied onto the ?nal package, Will not 
exhibit the same oxygen barrier properties as the rest of the 
material. This is a problem especially in connection With 
opening devices on aseptic, i.e. sterilised, D packages for 
oxygen sensitive food products such as fruit or vegetable 
juices e.g. Some package types may also be built up from 
different parts of different materials, one example being a 
package that has side Walls and a bottom of a ?bre based 
packaging laminate but a top Which is made of plastics 
(Tetra Top®). In this case, it may be difficult to achieve the 
same or essentially the same oxygen barrier properties on all 
parts of the package. 

[0008] One type of opening device that poses a special 
problem in connection With oxygen barrier properties is a 
pre-applied, direct injection moulded, plastic cap, especially 
on an aseptic package. By “pre-applied” means that it is 
applied onto the ?nished packaging laminate before the 
packaging laminate is formed into a package, ?lled With the 
pourable food product and sealed. If the package is aseptic, 
the packaging laminate including the pre-applied opening 
device is sterilised before the form-?ll-and-seal operation, 
usually by peroxide. The aim of achieving such oxygen 
barrier properties is rendered extra dif?cult by the fact that 
any barrier layer created on the cap at its moulding or in 
connection thereWith, must be able to Withstand the sterili 
sation treatment. 

[0009] Though it might be possible to provide a plastic cap 
With barrier properties by producing it from a polymer 
blend, this has a severe impact on mechanical and sealing 
properties. Another option might be to incorporate an oxy 
gen scavenger in the plastic but this can also in?uence the 
mechanical properties and also the oxygen scavenger has to 
be approved for food packages and it has to be able to 
function properly under the conditions of the cap. To our 
knoWledge, no knoWn technique exist Which is able to give 
barrier and at the same time acceptable sealing and mechani 
cal properties in the cap. 

DESCRIPTION OF THE INVENTION 

[0010] The present invention aims at presenting a method 
of providing a package for pourable food products With an 
oxygen barrier, by Which method the above problems are 
overcome or at least decreased. Speci?cally, the method 
according to the invention aims at presenting a method by 
Which selected parts of a package can be provided With an 
oxygen barrier, independent of any oxygen barrier properties 
on other parts of the package. Moreover, the method accord 
ing to the invention aims at presenting a method by Which 
details, especially plastic details, such as opening devices, 
tops etc, on a package can be provided With an oxygen 
barrier. The invention should be able to provide such barrier 
properties Without in?uencing the mechanical and sealing 
properties. According to one aspect of the invention, this is 
to be achieved also in case the packaging material, including 
any plastic details, is to be sterilised before forming and 
?lling of the package. 

[0011] The invention also aims at presenting the package 
thus obtained. 

[0012] These and other objectives are achieved by the 
method according to the invention, as described in the 
claims. 
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[0013] It has noW been found that surprisingly good 
oxygen barrier properties can be achieved in a package by 
post-applying a liquid oxygen barrier composition compris 
ing a polymer dispersion or solution, as a coating, onto the 
entire or a selected part of an outside surface of the package. 
By “post-applying” is meant that the coating is applied onto 
the ?nished package, preferably even after ?lling and sealing 
of the same. 

[0014] According to one aspect of the invention, said 
oxygen barrier composition is applied by a method in the 
group that consists of spraying, douching, atomising, brush 
ing and immersion of the selected part of the package. In a 
commercial application, the coating can be applied by 
spraying by one, tWo or more spray noZZles e.g., at rates of 
thousands of packages per hour, for example 4000-8000 
packages per hour. 

[0015] According to another aspect of the invention, said 
oxygen barrier composition is applied at a coating thickness 
of 1-50 pm, preferably 1-40 pm, even more preferred 1-30 
pm, even more preferred 1-20 pm, even more preferred 5-20 
pm and most preferred 10-15 pm, measured at dry state. 

[0016] The package is preferably formed mainly of a ?bre 
based packaging laminate but applications are conceivable 
also in cases Where the package is formed mainly of a 
polymeric packaging material. Also, combinations are con 
ceivable, such as for example a package that has side Walls 
and a bottom of a ?bre based packaging laminate but a top 
that is polymer based (such as Tetra Top® e.g.) 

[0017] If only a selected part of the package is coated 
according to the method according to the invention, this 
selected part of the package is preferably a part in the group 
that consists of a seal, an opening device, a plastic detail on 
the package and a plastic part of the package, such as a 
plastic top e.g. In an especially preferred embodiment of the 
invention, the oxygen barrier composition is applied onto 
the outside of a direct injection moulded opening device 
(cap), in order to provide the cap With oxygen barrier 
properties. Here, the outer surface post-applying of the 
oxygen barrier coating bene?cially means that the packaging 
laminate, including intermittently arranged caps, can be 
sterilised already before applying the oxygen barrier coating 
onto the caps, Whereby the coating need not be resistant to 
the sterilising agent. According to this embodiment of the 
invention, the method includes the steps of: 

[0018] (a) injection moulding plastic opening devices in 
opening holes on a packaging material Web, 

[0019] (b) forming the packaging material Web to a tube 
While sealing its longitudinal edges to each other and 
?lling the tube With a pourable food product, 

[0020] (c) intermittently sealing the tube in transversal 
seals and cutting the tube in the transversal seals to 
form cushions, 

[0021] (d) folding the cushions to form dimension sta 
bile packages, each having one plastic opening device, 
Where after said liquid oxygen barrier composition is 
applied onto the outside of said opening devices in a 
step (e). 

[0022] Optionally, the packaging material Web including 
the plastic opening devices is sterilised, preferably by a 
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liquid sterilising agent and even more preferred by peroxide, 
in a step (f), betWeen steps (a) and 

[0023] After the application of the coating in step (e) the 
coating is preferably forcibly dried, preferably by hot air 
treatment, IR treatment, UV treatment or electron beam 
treatment of the coating, in a step 

[0024] According to an alternative embodiment of the 
invention, the method includes the steps of: 

[0025] (a) forming a blank of the packaging material 
into a tubular packaging capsule, While sealing its 
longitudinal edges to each other, 

[0026] (b) moulding a top of plastics, including a device 
for opening of the ?lled package, to one end of the 
tubular capsule, 

[0027] (c) ?lling the capsule With a pourable food 
product, 

[0028] (d) folding the other end of the capsule into a 
bottom fold and sealing the fold, Where after said liquid 
oxygen barrier composition is applied onto the outside 
of said opening devices in a step (e). 

[0029] Optionally, the packaging material capsule and the 
moulded plastic top including the opening device is steri 
lised in a step (f), betWeen steps (b) and (c), preferably by 
a gaseous sterilising agent alone or in combination With 
irradiation sterilisation, more preferably by gaseous hydro 
gen peroxide in combination With UV irradiation. 

[0030] According to one aspect of the invention, said 
polymer dispersion or solution is based on a polymer that 
has functional hydroxyl groups or functional carboxylic 
groups. Preferably, said polymer dispersion or solution is 
based on a polymer in the group that consists of ethylene 
acrylic acid copolymer, ethylene methacrylic acid copoly 
mer, ethylene vinyl acetate copolymer, ethylene vinyl alco 
hol copolymer, modi?ed ethylene copolymer, styrene 
copolymers and combinations thereof. 

[0031] Moreover, it is preferred that said oxygen barrier 
composition also comprises nano-scale particles, preferably 
particles in the group that consists of clay particles and silica 
particles, and combinations thereof. 

[0032] It is also conceivable to use a UV-EB (electron 
beam) curable resin. 

[0033] Surprisingly, it has been found that polymers con 
ventionally used only as adhesives or used in combination 
With other polymers having barrier properties per se, can 
provide a coating With surprisingly good barrier properties 
on their oWn, When combined With nano-scale particles, ie 
in a solution or dispersion Which is essentially Without any 
polymer having oxygen barrier properties per se. Preferred 
examples of such polymers are polymers having functional 
carboxylic groups, such as ethylene acrylic acid copolymer 
and ethylene methacrylic acid copolymer. 

[0034] Nano-scale particles may be present in the oxygen 
barrier composition at contents of at least 20 Weight %, 
preferably at least 30 Weight % and even more preferred at 
least 40 Weight %, but 60 Weight %, more preferred 55 
Weight % and even more preferred 50 Weight % at the most, 
as calculated on dry matter and the remainder essentially 
being said polymer. 
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[0035] According to one aspect of the invention, said 
nano-scale particles are clay particles, in Which case said 
liquid barrier composition exhibits a dry content of 2-20 
Weight %, preferably 3-16 Weight % and even more pre 
ferred 5-12 Weight % of nano-scale clay particles and 
polymer. The nano-scale clay particles can include minerals 
in the group that consists of kaolinite, antigorite, smectite, 
vermiculite or mica. Speci?cally, laponite, kaolinite, dickite, 
nacrite, halloysite, antigorite, chrysolite, pyrophyllite, mont 
morillonite, hectorite, sodium tetrasilicic mica, sodium tae 
niolite, commonmica, margarite, vermiculite, phlogophite, 
xanthophyllite and the like may be mentioned as suitable 
clay minerals. 
[0036] The nano-scale clay particles should have an aver 
age Widest dimension of at least 0.2 pm, even more preferred 
0.4 pm and most preferred 0.6 pm but 9 pm, preferably 8 pm 
and even more preferred 7 pm at the most, and a smallest 
dimension in the nano-scale range, i.e. 100 nm at the most 
and preferably 10 nm at the most, usually about 1 nm. The 
siZe ranges refer to single clay platelets, i.e. not taking into 
account that the platelets may form stacks. 

[0037] It has been found in connection With the develop 
ment of the invention, that surprisingly good oxygen barrier 
properties are achieved When there is made use of alu 
minium magnesium silicate hydrate particles, preferably 
having an average Widest dimension of at least 0.2 pm, even 
more preferred 0.4 pm and most preferred 0.6 pm, but 5 pm, 
preferably 4 pm and even more preferred 3 pm at the most 
and a smallest dimension in the nano-scale range, or syn 
thetic tetrasilisic ?uoromica particles, preferably having an 
average Widest dimension of at least 4 pm, even more 
preferred 5 pm and most preferred 6 pm, but 9 pm, prefer 
ably 8 pm and even more preferred 7 pm at the most, and a 
smallest dimension in the nano-scale range. 

[0038] It has also been found in connection With the 
development of the invention, that surprisingly good oxygen 
barrier properties are achieved When there is made use of 
colloidal silica particles, exhibiting a particle siZe of 3-150 
nm, preferably 4-100 nm and even more preferred 5-70 nm, 
Which particles are preferably amorphous and/or spherical. 
The use of colloidal silica particles moreover has the advan 
tage that the liquid barrier composition may be applied at a 
dry content of 15-40 Weight %, preferably 20-35 Weight % 
and even more preferred 24-31 Weight %, Whereby the 
demand on forcible drying is decreased. 

[0039] Optionally, the composition may also comprise an 
additive for increasing the resistance to scratching of the 
coating. Alternatively, or in combination, the coating may be 
treated to exhibit increased resistance to scratching. 

[0040] According to a preferred embodiment of the inven 
tion, the post-applied oxygen barrier coating according to 
the invention is applied in tWo or more steps, preferably 
three or more steps, to form a coating that comprises tWo or 
more, preferably three or more part layers. BetWeen each 
coating step, the resulting coating is dried or cured, prefer 
ably by a treatment in the group that consists of hot air 
treatment, IR treatment, UV treatment or electron beam 
treatment of the coating or any combination of such treat 
ments. Treatments such as UV or electron beam treatments 
Will also result in a sterilisation taking place. 

[0041] It has been found that the stepWise coating alloWs 
for a relatively thick, but still uniform coating, that is 
uniformly dried/cured throughout its thickness. 
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[0042] According to another preferred embodiment of the 
invention, it has been found that the Wetting and adhesion is 
surprisingly improved if a ?rst part coating, in direct contact 
With the object to be provided With an oxygen barrier, is 
composed of a coating polymer dispersion or solution, that 
is essentially free from any nano-scale particles. The second 
part coating should then preferably be composed of a 
coating polymer dispersion or solution, but including nano 
scale particles, to provide for the oxygen barrier effect. 
Finally, a third part coating is applied, that again is prefer 
ably composed of a coating polymer dispersion or solution, 
that is essentially free from any nano-scale particles. This 
?nal and outermost part coating layer serves as a protection 
against moist and scratching etc. The ?rst, second and third 
part coatings are preferably based on the same type of 
polymer dispersion or solution, of the same or different 
qualities. BetWeen each coating step, the resulting coating is 
dried or cured, preferably by a treatment in the group that 
consists of hot air treatment, IR treatment, UV treatment or 
electron beam treatment of the coating or any combination 
of such treatments. Optionally, the coating is forcibly dried 
betWeen the different coating steps and cured at the end, 
When all part coatings have been applied. It is also conceiv 
able that the ?rst, second and/or third part coatings, prefer 
ably the second part coating comprising nano-scale par 
ticles, are applied in tWo or more steps, With intermediate 
drying or curing. 

[0043] The coating may have a total coating thickness of 
1-50 pm, preferably 1-40 pm, even more preferred 1-30 pm, 
even more preferred 1-20 pm, even more preferred 5-20 pm 
and most preferred 10-15 pm, measured at dry state. Part 
coatings, if several coating steps are used, suitably have a 
thickness of 1-20 pm, even more preferred 1-10 pm, even 
more preferred 1-5 pm and most preferred 1-3 pm, measured 
at dry state. 

DESCRIPTION OF THE DRAWINGS 

[0044] In the folloWing, the invention Will be described in 
detail With reference to a preferred embodiment and to the 
draWings, of Which: 

[0045] FIG. 1 is shoWing a How chart of a production line 
according to a preferred embodiment of the invention, 

[0046] FIG. 2 is shoWing a ?rst package including an 
opening device, as produced in the process line of FIG. 1, 

[0047] FIG. 3 is shoWing a second ?bre based package 
including a polymeric top. 

[0048] In the How chart of FIG. 1, the box 1 symbolises 
apparatus for intermittently pre-applying opening devices 
onto a packaging laminate Web, at pre-made opening holes 
in the Web, in a step (a). KnoWn apparatuses 1 of this kind 
comprise apparatuses for direct injection moulding of a 
polymeric cap including a pouring rim and an optionally 
hinged lid for opening and closing the opening device eg If 
the package including the opening device is aseptic, the 
sterility is broken at the ?rst opening of the opening device, 
as the lid is severed from the rim. 

[0049] In step (f), the packaging laminate Web, including 
the opening devices, is passed through sterilising equipment 
2, Where it is sterilised by liquid or vaporised peroxide eg 

[0050] In steps (b), (c), (d) the packaging laminate Web is 
formed, ?lled and sealed in form-?ll-seal equipment 3 of 
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conventional type, to produce brick or tetrahedron shaped 
packages 20, each having one opening device 30 and lon 
gitudinal and transversal seals 40a and 40b, respectively, as 
shoWn in detail in FIG. 2. 

[0051] In step (e), the packages are passed through an 
apparatus 4 for post-application of a liquid oxygen barrier 
composition comprising a polymer dispersion or solution, at 
least onto the outside of the opening device 30 and/or the 
seals 40a, 40b of the package, or onto the entire outside of 
the package. The apparatus 4 could comprise any suitable 
means for applying the dispersion or solution, such as one or 
more spray guns, atomising means, a bath for immersion of 
the package or part of the package, douching means, brush 
ing means etc. 

[0052] After step (e), the post-applied coating is dried or 
cured in a step (g) in a drying or curing apparatus 5, Which 
for example may comprise means for hot air treatment, IR 
treatment, UV treatment or electron beam treatment of the 
coating. 

[0053] FIG. 3 is shoWing one example of a package 50 of 
the Tetra Top® type, having a bottom and side Walls 54 of 
a ?bre based packaging laminate With a longitudinal seal 53 
and a bottom seal (not shoWn). The top is a polymeric top 51 
including an opening device 52. A post-applied oxygen 
barrier coating according to the invention coats the top 51 
including the opening device 52. Many other types of 
opening devices can be contemplated, eg a screW cap. 

EXAMPLES 

[0054] In the experimental series, the folloWing polymers 
and nano-scale particles Were tested: 

[0055] Nanoclay (Montmorillonite) 

[0056] Reference: Cloisite-Na (Southern Clay Products, 
Inc., Texas, USA), 3% dispersion in Water, siZe 200 
1000 nm, CEC: 92 meq/100 g.) 

[0057] KunipiaF (Aluminium Magnesium Silicate 
Hydrate; Kunimine Industries Co., Ltd., Tokyo, Japan), 
3% dispersion in Water, siZe 0.6-3 pm, CEC 119 
meq/100 g. 

[0058] Nanoclay (Synthetic) 

[0059] Somasif ME-100 (Synthetic SWellable Tetrasili 
sic Fluoromica; CO-OP Chemical. Co., Ltd., Tokyo, 
Japan), 8% dispersion in Water, siZe 6-71 m, CEC 120 
meq/100 g. 

[0060] Colloidal Silica (SiOZ): 

[0061] BindZil 40/170 (Eka Chemicals, Bohus, SWe 
den), 40% dispersion in Water, siZe 20 nm. 

[0062] BindZil 30/220 NH3 (Eka Chemicals, Bohus, 
SWeden), 30% dispersion in Water, siZe 15 nm. 

[0063] Polymeric Binders: 

[0064] Epotal 2343, (Ethylene Acrylic Acid copolymer, 
BASF, Germany) 

[0065] Barritech YP2, (Ethylene Acrylic Acid copoly 
mer, BimKemi, SWeden) 
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Example 1 

[0066] Dispersions of EM copolymer and nano-scale par 
ticles Were mixed together. The resulting dispersions Were 
applied on OPET ?lm (Melinex 800, DuPont, 36 pm) in a 
Hirano lab coater (1 m/min) and dried at 150° C. Coating 
thickness Was 5 pm dry. Table 1 is shoWing the resulting 
oxygen barriers of the coating (barrier effect of the OPET 
?lm taken out of account). 

TABLE 1 

Coat oxygen 
transmission, 

cc/m2/24 h/5 ,urn 
Sample Filler/Binder, % % RH P = 1 atm 

CloisiteNa/epotal 40/60 50 No barrier 
reference 
KunipiaF/epotal 40/60 0 99 
KunipiaF/epotal 40/60 50 159 
KunipiaF/epotal 40/60 100 420 
KunipiaF/YP2 40/60 50 111 
Somasif/epotal 40/60 0 62 
Somasif/epotal 40/60 50 62 
Somasif/epotal 40/60 100 120 
BindZil/epotal 40/60 50 419 
(40/170) 
BindZil/epotal 50/50 50 648 
(40/170) 
BindZil/epotal 60/40 50 No barrier 
(40/170) 
BindZil/epotal 40/60 50 No barrier 
(30/220) 
BindZil/epotal 50/50 50 648 
(30/220) 
BindZil/epotal 60/40 50 1332 
(30/220) 

[0067] For a comparison, the barriers shoWn in Table 2 of 
WO 00/40404 have been calculated in the same unit as used 
in Table 1 above: 

TABLE 2 

Coat oxygen 
transmission in 

(IO/645.2 C1’1’12/24 h/ 
Coat oxygen 

transmission in 
Film 0.00254 cm CC/1’1’12/24 h/S [urn 

5096-034 95 31166 
sc96-035 78 16333 
sc96-036 46 5731 
5096-037 28 2841 
SC96-038 9 764 

[0068] It can be concluded that the results according to the 
present invention are surprisingly much better than the 
results achieved in WO 00/40404 for similar dispersions 
When using the preferred nano-scale particles according to 
the present invention. 

[0069] Moreover, it can be concluded that the oxygen 
barrier of a dispersion including Somasif ME-100 particles 
seems to be less affected by increased humidity, at least up 
to 50% RH, Which is a major advantage in the present 
application of the barrier. 

Example 2 

[0070] Oxygen transmission Was measured per package, 
for six 1000 ml, aseptic, brick shaped packages (Tetra 
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Brik®) formed from a packaging laminate including alu 
minium foil as oxygen barrier and provided With one direct 
injection moulded opening device (cap) per package. There 
after, the caps Were coated With oxygen barrier by airbrush 
and dried in a heating cabinet at 90° C. for approximately 
1-5 minutes. The coating had a thickness of 5-10 pm. After 
testing the oxygen transmission of the packages having 
coated caps, the caps Were subjected to tap Water Washing 
for 4 hours, Where after the remaining oxygen barrier Was 
tested again. Table 3 shoWs the results after coating and after 
Washing of the coated caps as percent improvement. Oxygen 
transmission Was measured as cc/package/24 h, 50% RH, 
p=0.21 atm, average for seven packages. The improvement 
Was calculated as 

Improvement=100-100><(OTRCC—OTRIef)/(OTRC— 
OTRIef), Where 

[0071] OTRref=Oxygen Transmission for the pack 
age Without cap 

[0072] OTRc=Oxygen Transmission for the package 
having an uncoated cap 

[0073] OTRcc=Oxygen Transmission for the package 
having a coated cap (and Washed if so) 

TABLE 3 

Filler/ Improvement Improvement 
Coat Binder, % OTR, coat, % OTR, coat + Wash, % 

KunipiaF/epotal 40/60 46.3 44.3 

Example 3 

[0074] Oxygen transmission Was measured per package, 
for Tetra Top® packages construed in essence according to 
FIG. 3. The polymeric (LDPE) top Was coated With three 
part coatings, With intermediate drying in betWeen: 

[0075] 1. Pure ethylene acrylic acid copolymer, 

[0076] 2. Ethylene acrylic acid copolymer compris 
ing nano-scale clay particles, 

[0077] 3. Pure ethylene acrylic acid copolymer. 

[0078] It Was found that the ?rst part coating layer pro 
vided for a good Wetting and a good adhesion on the 
polymeric top that Was coated. The second part coating 
provided for improved oxygen barrier properties, but the 
coating had a milky look even after drying and did not 
Withstand Water and scratching. HoWever, When the third 
part layer Was applied and dried, it Was surprisingly found 
that the entire coating became clear and that it Was able to 
Withstand moist and scratching. 

[0079] The oxygen barrier transmission Was reduced from 
0.39 cm3/m2 and 24 h (uncoated reference) to 0.12-0.15 
cm /m2 and 24 h, thanks to the three part coating, at the 
conditions 0.21 atm, 23° C. and 50% RH. 

1. A method of providing a package for pourable food 
products With an oxygen barrier, Wherein it comprises the 
step of post-applying a liquid oxygen barrier composition 
comprising a polymer dispersion or solution, as a coating, 
onto the entire or a selected part of an outside surface of the 
package. 
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2. A method according to claim 1, Wherein said oxygen 
barrier composition is applied by a method in the group that 
consists of spraying, douching, atomising, brushing and 
immersion of the selected part of the package. 

3. Amethod according to claim 1, Wherein said coating is 
forcibly dried or cured, preferably by a treatment in the 
group that consists of hot air, IR, UV and electron beam 
treatment or combinations thereof. 

4. A method according to claim 1, Wherein said barrier 
composition is applied in tWo or more steps, preferably three 
or more steps, to yield tWo or more, preferably three or more 
part coating layers in the coating, and in that the part coating 
layers are dried and/or cured betWeen the coating steps. 

5. A method according to claim 1, Wherein said oxygen 
barrier composition is applied at a total coating thickness of 
1-50 pm, preferably 1-40 pm, even more preferred 1-30 pm, 
even more preferred 1-20 pm, even more preferred 5-20 pm 
and most preferred 10-15 pm, measured at dry state. 

6. A method according to claim 1, Wherein said package 
is formed mainly of a ?bre based packaging laminate. 

7. A method according to claim 1, Wherein said package 
is formed mainly of a polymeric packaging material. 

8. A method according to claim 1, Wherein said selected 
part of the package is a part in the group that consists of a 
seal, an opening device, a plastic detail on the package and 
a plastic part of the package. 

9. A method according to claim 1, Wherein said polymer 
dispersion or solution is based on a polymer Which has 
functional hydroxyl groups or functional carboxylic groups. 

10. Amethod according to claim 1, Wherein said polymer 
dispersion or solution is based on a polymer in the group that 
consists of ethylene acrylic acid copolymers, ethylene meth 
acrylic acid copolymers, ethylene vinyl acetate copolymers, 
ethylene vinyl alcohol copolymer, modi?ed ethylene 
copolymer, styrene copolymers and combinations thereof. 

11. A method according to claim 1, Wherein said oxygen 
barrier composition also comprises nano-scale particles, 
preferably particles in the group that consists of clay par 
ticles and silica particles, and combinations thereof. 

12. A method according to claim 11, Wherein said nano 
scale particles are present in the oxygen barrier composition 
at a content of at least 20 Weight %, preferably at least 30 
Weight % and even more preferred at least 40 Weight %, but 
60 Weight %, more preferred 55 Weight % and even more 
preferred 50 Weight % at the most, as calculated on dry 
matter and the remainder essentially being said polymer. 

13. A method according to claim 11, Wherein said nano 
scale particles are clay particles and that said liquid barrier 
composition has a dry content of 2-20 Weight %, preferably 
3-16 Weight % and even more preferred 5-12 Weight %. 

14. A method according to claim 11, Wherein said nano 
scale clay particles have an average Widest dimension of at 
least 0.2 pm, even more preferred 0.4 pm and most preferred 
0.6 pm but 9 pm, preferably 8 pm and even more preferred 
7 pm at the most, and a smallest dimension in the nano-scale 
range. 

15. A method according to claim 11, Wherein said nano 
scale clay particles are particles in the group that consists of 
aluminium magnesium silicate hydrate particles, preferably 
having an average Widest dimension of at least 0.2 pm, even 
more preferred 0.4 pm and most preferred 0.6 pm, but 5 pm, 
preferably 4 pm and even more preferred 3 pm at the most 
and a smallest dimension in the nano-scale range, and 
synthetic tetrasilisic ?uoromica particles, preferably having 
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an average Widest dimension of at least 4 pm, even more 
preferred 5 pm and most preferred 6 pm, but 9 pm, prefer 
ably 8 pm and even more preferred 7 pm at the most, and a 
smallest dimension in the nano-scale range. 

16. A method according to claim 11, Wherein said nano 
scale particles are silica particles and that said liquid barrier 
composition has a dry content of 15-40 Weight %, preferably 
20-35 Weight % and even more preferred 24-31 Weight %. 

17. A method according to claim 11, Wherein said nano 
scale silica particles are colloidal SiO2 particles exhibiting a 
particle siZe of 3-150 nm, preferably 4-100 nm and even 
more preferred 5-70 nm, Which particles are preferably 
amorphous and/or spherical. 

18. A method according to claim 4, Wherein a ?rst part 
coating layer is applied on the entire or selected, uncoated 
part of the outside surface of the package, Which ?rst part 
coating layer is composed of a polymer dispersion or 
solution that is essentially free from nanoscale particles, 
Where after said ?rst part coating layer is dried and/or cured 
and said oxygen barrier composition comprising nano-scale 
particles is applied as a second part coating that thereafter is 
dried and/or cured. 

19. A method according to claim 18, Wherein a third part 
coating layer is applied on the entire or selected part of the 
outside surface of the package, that has been coated With the 
oxygen barrier composition second part coating, Which third 
part coating layer is composed of a polymer dispersion or 
solution that is essentially free from nano-scale particles, 
Where after said third part coating layer is dried and/or 
cured. 

20. A method according to claim 4, Wherein said part 
coating layers each have a thickness of 1-20 pmm, prefer 
ably 1-10 pm, even more preferred 1-5 pm and most 
preferred 1-3 pm, measured at dry state. 

21. Amethod according to claim 1, Wherein it is preceded 
by the steps of: 

(a) injection moulding plastic opening devices in opening 
holes on a packaging material Web, 

(b) forming the packaging material Web to a tube While 
sealing its longitudinal edges to each other and ?lling 
the tube With a pourable food product, 

(c) intermittently sealing the tube in transversal seals and 
cutting the tube in the transversal seals to form cush 
ions, 

(d) folding the cushions to form dimension stabile pack 
ages, each having one plastic opening device, 

Where after said liquid oxygen barrier composition is 
applied onto the outside of said opening devices in said 
step (e). 

22. A method according to claim 21, Wherein the pack 
aging material Web including the plastic opening devices is 
sterilised, preferably by a liquid sterilising agent and even 
more preferred by peroxide, to provide an aseptic package. 

23. Amethod according to claim 1, Wherein it is preceded 
by the steps of: 

(a) forming a blank of the packaging material into a 
tubular packaging capsule, While sealing its longitudi 
nal edges to each other, 

(b) moulding a top of plastics, including a device for 
opening of the ?lled package, to one end of the tubular 
capsule, 
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(c) ?lling the capsule With a pourable food product, 

(d) folding the other end of the capsule into a bottom fold 
and sealing the fold, Where after said liquid oxygen 
barrier composition is applied onto the outside of said 
opening devices in a step (e). 

24. A method according to claim 23, Wherein the pack 
aging material capsule and the moulded plastic top including 
the opening device is sterilised, preferably by a gaseous 
sterilising agent alone or in combination With irradiation 
sterilisation, more preferably by gaseous hydrogen peroxide 
in combination With UV irradiation. 

25. A package for a pourable food, having an oxygen 
barrier, Wherein it exhibits a post-applied coating on the 
entire or a selected part of an outside surface of the package, 
Which coating is composed of a dried liquid oxygen barrier 
composition comprising a polymer dispersion or solution. 

26. Apackage according to claim 25, Wherein said coating 
is composed of tWo or more, preferably three or more part 
coating layers. 

27. Apackage according to claim 25 , Wherein said coating 
has a total thickness of 1-50 pm, preferably 1-40 pm, even 
more preferred 1-30 pm, even more preferred 1-20 pm, even 
more preferred 5-20 pm and most preferred 10-15 pm, 
measured at dry state. 

28. Apackage according to claim 25, Wherein said pack 
age is formed mainly of a ?bre based packaging laminate. 

29. Apackage according to claim 25, Wherein said pack 
age is formed mainly of a polymeric packaging material. 

30. Apackage according to claim 25, Wherein said pack 
age is aseptic. 

31. A package according to claim 25, Wherein said 
selected part of the package is a part in the group that 
consists of a seal, an opening device, a plastic detail on the 
package and a plastic part of the package. 

32. A package according to claim 25, Wherein said poly 
mer dispersion or solution is based on a polymer that has 
functional hydroxyl groups or functional carboxylic groups. 

33. A package according to claim 25, Wherein said poly 
mer dispersion or solution is based on a polymer in the group 
that consists of ethylene acrylic acid copolymer, ethylene 
methacrylic acid copolymer, ethylene vinyl acetate copoly 
mer, ethylene vinyl alcohol copolymer, modi?ed ethylene 
copolymer, styrene copolymers and combinations thereof. 

34. Apackage according to claim 25 , Wherein said oxygen 
barrier composition also comprises nano-scale particles, 
preferably particles in the group that consists of clay par 
ticles and silica particles, and combinations thereof. 

35. Apackage according to claim 34, Wherein said nano 
scale particles are present in the oxygen barrier composition 
at a content of at least 20 Weight %, preferably at least 30 
Weight % and even more preferred at least 40 Weight %, but 
60 Weight %, more preferred 55 Weight % and even more 
preferred 50 Weight % at the most, as calculated on dry 
matter and the remainder essentially being said polymer. 

36. Apackage according to claim 34, Wherein said nano 
scale clay particles have an average Widest dimension of at 
least 0.2 pm, even more preferred 0.4 pm and most preferred 
0.6 pm but 9 pm, preferably 8 pm and even more preferred 
7 pm at the most, and a smallest dimension in the nanoscale 
range. 

37. Apackage according to claim 34, Wherein said nano 
scale clay particles are particles in the group that consists of 
aluminium magnesium silicate hydrate particles, preferably 
having an average Widest dimension of at least 0.2 pm, even 
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more preferred 0.4 urn and most preferred 0.6 urn, but 5 urn, 
preferably 4 urn and even more preferred 3 urn at the most 
and a smallest dimension in the nano-scale range, and 
synthetic tetrasilisic ?uorornica particles, preferably having 
an average Widest dimension of at least 4 urn, even more 
preferred 5 urn and most preferred 6 urn, but 9 urn, prefer 
ably 8 prn and even more preferred 7 urn at the most, and a 
srnallest dimension in the nano-scale range. 

38. Apackage according to claim 33, Wherein said nano 
scale silica particles are colloidal SiO2 particles exhibiting a 
particle siZe of 3-150 nrn, preferably 4-100 nrn and even 
more preferred 5-70 nrn, Which particles are preferably 
arnorphous and/or spherical. 

39. A package according to claim 26 Wherein a ?rst part 
coating layer in direct contact With the entire or selected part 
of the outside surface of the package, Which ?rst part coating 
layer is composed of a dried polyrner dispersion or solution 
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that is essentially free from nanoscale particles, and in that 
said oxygen barrier cornposition coating cornprising nanos 
cale particles constitutes a second part coating on top of the 
?rst part coating. 

40. Apackage according to claim 39, Wherein a third part 
coating layer, on top of the oXygen barrier cornposition 
coating cornprising nano-scale particles on the entire or 
selected part of the outside surface of the package, Which 
third part coating layer is composed of a dried polyrner 
dispersion or solution that is essentially free from nano-scale 
particles. 

41. A package according to claim 26, Wherien said part 
coating layers each have a thickness of 1-20 urn, preferably 
1-10 urn, even more preferred 1-5 urn and most preferred 1-3 
urn, measured at dry state. 

* * * * * 


