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20  packaging cardboard lined with aluminium.

Aluminium used as an oxygen and aroma barrier in food packages has been

' replaced by polymers to an increasing extent; the most important polymers being

ethyl vinyl alcohol copolymer (EVOH), polyamide (PA), and polyethylene

| terephthalate (PET). By combining these polymers with binding agents and heat

25 sealing polymers, multi-layer cardboard has been formed, with which sealing
characteristics almost comparable with aluminium have at best been achieved.

Another trend also depending on material costs and tightening environmental
regulations has been to decrease the amount of polymer used for the coating of
packaging cardboard. One known polymer-coated food packaging cardboard, in
30 which good oxygen and aroma barrier and low material amounts in polymeric
sealing and binding agent layers have simultaneously been achieved, has been
described in the publication print FI-96752. The advantageousness of the packaging
cardboard of the publication is substantially based on the low heat sealing
temperature of about 250°C, with which it is possible to prevent the formation of
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According to the publication FI-96752 it is possible to incorporate glinmrer
into the EVOH sealing | ayer for inproving the adhesion of the |ayer to
cardboard. It has al so been shown that the glimer effects the gas barrier
and reduces the perneability of ultraviolet light. The patent application
FI - 980086 further describes a nulti-layer olyner |ayer at the cl osing stage

Cast Qeaﬁ‘a‘qéﬁ%?ﬂﬁ“@e ES‘ Sl P flhg MBEE . thﬁﬁ%é@ bl the 2#5?@%

is as | ow weakenisghole mgmgmyrcaﬁda@dhcmslq af dhe taste and rf&
of talcum Baﬁﬁmﬁleaqgee'dﬁded, LY/tHY RER GEAIRRg ;géiﬁhﬂ@ﬂ as Ibw ag g@@ﬁbi@ar r ' er
| ayer. Also this appl | cation discloses a gene ated wwth a sealing |ayer,

oMbl 2U5 e BRI BT L R BSOS A 2
paf:kagliwlg EMQ@Hosealingnliyet fop ahpreving theatdhnglohaqbttmf layer ttblcakdbadrdyltf Iasm a
t t t t
Iid?ai.Vinysﬁﬁ"v.gé’?b?f%‘"ﬁ“ﬁ?ﬁa*%s gliffict | GRS WL aEVPE-ﬁ’*%} B‘ JeS the,
as heat seBReTmRAMILLY rlltrﬁa@o et lightikkhe pafent amluca@@n Byrthardlesenbgsy
an advant aﬁQnuHﬁldy%r Fifa@ g dab@bodra! & Wcﬂ%%&@&rﬁbkﬂaﬂﬂuﬂﬂﬁpw%ﬁrm

consequencBesmhaddubip fie.po 3&5@55331%%?% aiefeyet 55 hidhapicahiad dislpes deq.
Th|t Z r : 1;(1 estﬂévlt mﬂeyu%ﬂngenmfedmvﬁh d)éeahngddyauhpdrm‘gmgoml ﬁxeug:phs&dom bytalddmg
%anol ept tﬁ%é egré'vfeélsd%go%&%s% S 1055 BRAERCHRBANE PO Indst 5oe of the

use | nweight gfabedajesr. i s  avoi ded because of |ts possi bly detri nental
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light has increased. This is especially the case when bleached sulphate pulp is used
20 in the material, which is best suitable for food packages because of its organoleptic
properties. Unbleached pulp efficiently absorbs light, but its use in food packages is
avoided because of its possibly detrimental effect on smell and flavour. No
transmission of light or UV radiation occurred in traditional packaging materials
o provided with aluminium foil.

25 The present invention is partially based on the observation that the multi-layer
packaging cardboard according to the publication FI-96752 and respective modern
packaging cardboard can let through even 10% of visible light coming across it, and
partly on the observation that, similar to oxygen, also this light may have a
detrimental effect on the durability and quality of packed food. The measurements

30 carried out show that the light penetrating the packaging material splits ascorbic
acid in juice, thus reducing its amount to about one third of the original during a
storage time of five weeks. In an otherwise similar preservation test, in which the
effect of light was eliminated, about 75% of the ascorbic acid remained after the end
of the test.
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‘ heat-sealability of the polymer.

Especially advantageously the heat sealing layer of the food package material
25  according to the present invention has been tinted grey by mixing appropriately a
black pigment and a white pigment. The white pigment reflects light from the
surface of the material and thus reduces the transmission of light of the material.
However, a more important advantage is the appearance of the material which has
been pigmented grey; the grey surface layer namely looks like the aluminium foil
30 traditionally used in food packages, which consumers have got accustomed to in
course of time. This matter is very important for getting the material approved in the
market. Black pigment in itself would produce a nondescript dark, aesthetically
questionable material surface, which could be resented by markets although the
material would be functional in every aspect from the technical point of view.
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The packaging material of heat-sealable packages is normally provided with a
20 polymeric heat sealing layer on both sides. Only the heat sealing layer remaining
inside the packages is then pigmented in accordance with the invention. The heat
sealing layer on the outer surface of the package is left colourless so that it would
‘ not cover the printings on the cardboard.

Relating to the oxygen sealing layer of the package material of the invention,

25 reference is made especially to the publication print FI-96752. In the said
publication, the oxygen barrier polymer can be EVOH, PET or PA, the latter
blended with EVOH; in addition to these, also PA as such; separate EVOH and PA
layers adhered to each other; and sealing polymers blended with minerals, such as
talcum, may also come to question. In all cases, the oxygen and aroma barrier and

30 protection against visible light are combined in the same packaging material
according to the invention.

The invention further comprises heat-sealable packaging material, which contains,
besides the middle layer of fibre material, at least one polymeric-based protective
layer tinted grey by blending into it light-absorbing black pigment, such as carbon
35 black, and white pigment, such as titanium dioxide, so that the black pigment
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enclosed drawings, in which

. Figures 1 — 5 schematically present five different laminated packaging materials of
the invention; and '

Figures 6 and 7 describe the transmission of light as a function of the wavelength of
25  light, measured from some packaging materials of the invention and some
packaging materials representing the known state of technology.

Figures 1 — 5 are examples of multi-layer heat-sealable packaging materials of the
invention principally for the packaging of food. The packaging material 1 consists
in both cases of a heat-sealable surface layer 2 of low-density polyethylene (PE-
30 LD), which forms the outer surface for the finished, closed package. This is
followed by a middle layer 3 of fibre material, which may be, for example,
cardboard of bleached sulphate pulp. Next in Figures 1 — 3 is a polymeric, oxygen
and aroma proof sealing layer 4, the material of which is ethylene vinyl alcohol
copolymer (EVOH), polyethylene terephthalate (PET), or a mixture of ethylene
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preferably 20 - t preferably 30 - 40 g/n2. The are of

carb bl ack§SAmbliR gﬂugﬂﬁ'}%goﬁayer 7 forming the inner surface of the
package ts 0.0 - 0.5 w. % preferably about 0.15 wt. % and the share of

titanium i the plekiaging materials 1 %hopmethe wieightaifabe middletlayet 3 oé spriboavdisy .
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cl osed food— 7 can be placed to the cardboard 3 as one stage by coextrusion. The amount of
material of the sealing layers 4, 5 and the binding agent layer 6 are 1 — 10 g/m? per
layer, preferably 2 — 5 g/m2 The amount of material of both the heat sealing layers
. 1, 71is 5 — 60 g/m? preferably 20 — 50 g/m? and most preferably 30 — 40 g/m? The
25  share of carbon black in the heat sealing layer 7 forming the inner surface of the
' package is 0.05 — 0.5 wt. %, preferably about 0.15 wt. %, and the share of titanium
dioxide is 5 — 25 wt. %, preferably about 12 wt. %, respectively.

The packaging material of the invention manufactured as a continuous web can be

die cut as blanks, which again can be bent and heat-sealed to form closed food
30 packages. The heat sealing temperature is at most about 250°C. Packed products
may be especially liquid foods, for example, juices and milk products, such as milk,
cream, sour milk, yoghurt, and ice-cream . Likewise box-like packages for dry
foods are possible, such as packages for flour, powders, flakes, cereal, and animal
food. Further, closed dishes for ready-prepared foods can be provided, in which
both the dish and its lid are made of light-impermeable packaging material of the
invention.
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. Figure 7 contains light transmission curves measured as in Fig. 6, illustrating the
effect of the amount of titanium dioxide and carbon black to the absorption of light.
20  The curve 9 illustrating the state of the art and the curve 11 illustrating the present
invention are similar to those in Fig. 6. The curve 12 has been obtained from
cardboard of bleached pulp, with a weight of 300 g/m and coated with 20 g/m? of
polyethylene (PE-LD) containing 7.5% of titanium dioxide. The curve 13 was
‘ obtained from the same base cardboard, which was coated with 17 g/m? of the said
25  polyethylene bleached white, with 3 g/m? of the said polyethylene tinted grey
| blended with it. By comparing the curves in Fig. 7, it can be noted that the titanium
dioxide has a relatively small effect on the reduction of light transmission, as again
the carbon black, even as low concentrations as 0.018%, reduces the light
permeating the material to under a third of the value it would be without the adding

30 of pigment.

The invention was further tested by following the change in ascorbic acid
concentration in packed apple juice during a five week long durability test in
storage temperatures of 9°C and 23°C. The packages were heat-sealed closed
cartons, in which packaging cardboard of the invention was used, the weight of
which was 240 g/m?, and which was coated with 5 g/m? of ethylene vinyl alcohol
copolymer, 6 g/m? of polymeric binding agent, and on top 45 g/m? of polyethylene
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The results show the considerable improvement in the preservation of ascorbic acid
" in packed juice, achieved by the invention.

It is obvious for one skilled in the art that the various forms of embodiment of the
invention are not restricted to the above examples, but they may vary within the
15 scope of the enclosed claims. Instead of cardboard, also paper may be used as the
‘ middle layer of the packaging materials, which is suitable for dry package
embodiments. In addition, the polymeric heat sealing layer can be provided only on
one side of the packaging material. On the other side of the material, especially on
the outer side of dry packages, heat-sealable lacquer can be used.

20
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Packagi ng:. L hat 1L £ 50 soRbrisdR 0BT O prSRAL 1) ~"6.90% “ahd' most
prefer ly O 1 - 0 20% of black pigment of the amount of polymer.

15 4. Packaging material according to claims 2 and 3, characterised in that the heat
sealing layer (7) comprises 5 - 25%, preferably 10 ~ 20%, and most preferably 10 -
15% of white pigment of the amount of polymer.

5. Packaging material according to one of the preceding claims, characterised in
that the polymer in the heat sealing layer (7) is polyolefin, such as low-density
20  polyethylene (PE-LD).

6.  Packaging material according to one of the preceding claims, characterised in
that it comprises polymeric heat sealing layers (2, 7) on both sides of the material,
and that black and white pigments are provided into the layer (7) on the inner
surface of the package.

25 7. Packaging material according to one of the preceding claims, characterised in
that the polymer in the gas proof barrier layer (4, 5) is ethylene-vinyl-alcohol-
copolymer (EVOH) or polyamide (PA), or a mixture of these.

8. Packaging material according to one of the preceding claims, characterised in
that the body layer (3) is cardboard, containing bleached sulphate pulp.

30 9. Multi-layer heat-sealable packaging material (1) especially for food packages,
comprising a body layer (3) of fibre material and at least one grey protective layer
(7) protecting the packed product; characterised in that the protective layer (7)
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seal i ng I( qyer (7). I't. Method according to claim 10, characterised in that

t he heat ‘s€ali ng | ayer (7) Is tinted grey by blending wth the heat
seal i ng pal yrrer 05 - 5% preferably 0.10-0.20% of |ight-absorbi n9
bl ack pi dlentM e@@éihacggr@agtseﬁ AR, clm«racsmsezls%that the hea sealing layer (7)

is tinted grey by blending with the heat sealing polymer 0.05 - 0.5%, preferably
15 0.10 - 0.20% of light-absorbing black pigment, such as carbon black, and 5 - 25%,
preferably 10 — 15% white pigment, such as titanium dioxide.

12. Method according to claim 10 or 11, characterised in that the carton or case
is closed by heat sealing at a temperature of at most about 250°C.

13. Food package, which contains perishable food closed into a carton or case

20  formed by bending and heat sealing from packaging material comprising a body
layer of cardboard, at least one gas proof polymeric barrier layer and at least one
polymeric heat sealing layer; characterised in that the packaging material
comprises a heat sealing layer containing black and white pigments blended with
the heat sealing polymer, the light absorbing black pigment protecting the packed

25 food from visible light and the black and white pigments together lending a grey
colour to the heat sealing layer.

14. Food package according to claim 13, characterised in that the heat sealing

layer has been tinted grey by blending into the heat sealing polymer 0.05 - 0.5%,

preferably 0.10 — 0.20% of light-absorbing black pigment, such as carbon black,
30  and 5 -25%, preferably 10 - 20% of white pigment, such as titanium dioxide.

15. Food package according to claim 13 or 14, characterised in that the heat
sealing polymer is polyolefin, preferably low-density polyethylene (PE-LD).
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