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Description

TECHNICAL FIELD

[0001] The present invention relates to a packaging
material including layers of plastic permanently united
with one another and of which at least one layer in-
cludes, for the purpose of elevating light-barrier proper-
ties, distributed particles of carbon black. The present
invention also relates to a package produced from the
packaging material for light-sensitive products.

BACKGROUND ART

[0002] Both packaging material and packages of the
type described above are known in the art. For example,
there occur on the market bottles which are produced
by a combined extrusion/blow moulding operation of
such triple-layer material. The material in these bottles
has an interjacent layer of HDPE with admixed particles
of carbon black and outer layers of HDPE on both sides
of the interjacent layer.
[0003] The prior art bottles are employed, int al. for
transporting so-called UHT milk, i.e. milk which, for the
purpose of extending its shelf life, has been subjected
to a heat treatment at approx. 135-150°C during approx.
1-2 seconds for reducing or eliminating the number of
harmful micro-organisms occurring in the milk.
[0004] Since milk is a very light-sensitive product
which does not stand lengthy exposure to light, in par-
ticular within the ultra violet wavelength range without
being damaged, it is important that the milk is stored in
its package in such a manner that it is not unnecessarily
exposed to ultra violet radiation from its ambient sur-
roundings.
[0005] Plastic layers consisting exclusively of HDPE
are almost totally devoid of barrier properties against
light, in particular ultra violet light, and consequently do
not alone afford the light protection which is necessary
in order for the milk to be able to be stored with the de-
sired extended shelf life. In order to make the long-term
storage of milk possible in the prior art bottles, particles
of a light-absorbing material, normally carbon black, are
therefore incorporated in the interjacent layer of the
packaging material, such particles efficiently absorbing,
and thereby preventing impinging light from the outer
ambient surroundings of the bottle from penetrating
through the wall material of the bottle and reaching the
packed milk.
[0006] However, particles of carbon black in the large
quantities that are employed in the prior art packaging
material make the interjacent layer extremely black-
ened, which could readily be seen through the outer
HDPE layers of the bottle and give the bottle an unap-
pealing black appearance if the interjacent layer were
not concealed. In order to conceal the thus blackened
interjacent layer, the outer HDPE layers of the bottle are
therefore provided with a white colouring pigment of ti-

tanium dioxide, TiO2, in a sufficient quantity to conceal
the black interjacent layer beneath and thereby impart
to the bottle a more consumer-attractive white appear-
ance.
[0007] However, the problem inherent in the prior art
triple-layer material is that, as was mentioned above, it
requires relatively large quantities of the blackening par-
ticles of carbon black in the interjacent layer in order to
attain the requisite light barrier properties, at the same
time as it also requires correspondingly large quantities
of white pigment (TiO2) in the outer layer for concealing
the undesirable blackening caused by the particles. This
entails unnecessary, but unavoidable, increased mate-
rial consumption and thereby increased material costs
for producing the material.
[0008] Another drawback which is related to the un-
necessarily large quantity of carbon black particles is
that the waste material which occurs in the bottle pro-
ducing process cannot directly be recycled into the proc-
ess because of the extreme blackening, but must first
be whitened by the addition of white pigment (TiO2) or
other white colouring matter in order to be able to be
recycled and reused in the process. Such a handling in-
volves extra material consumption and increased mate-
rial costs, which often renders recycling and reuse un-
profitable.

OBJECT OF THE INVENTION

[0009] The task forming the basis of the present in-
vention is therefore to provide a packaging material of
the type described by way of introduction which neither
requires large quantities of carbon black to achieve su-
perior light barrier properties nor large quantities of
white pigment (TiO2) or other white colouring matter in
order to impart to the packaging material a white appear-
ance.

SOLUTION

[0010] This task is solved according to the present in-
vention by means of a packaging material as set forth
in appended Claim 1. Improvements and expedient em-
bodiments of the present invention have further been
given the characterizing features as set forth in the ap-
pended subclaims.

SUMMARY OF THE INVENTION

[0011] The present invention is the result of the sur-
prising discovery that a film or a thin panel of mineral-
filled plastic obtains a synergistically increased light bar-
rier if light-absorbing particles of carbon black are added
to it By experiments, it has namely been possible to con-
firm that the inherent light barrier properties of the min-
eral-filled plastic film, which per se are insufficient to pre-
vent undesired transmission of ultra violet rays, are con-
siderably improved by an addition of but a very slight
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quantity of carbon black, which in turn entails only a
slight blackening in comparison with the prior art tech-
nology. Visually, this may be expressed such that the
interjacent layer in the packaging material according to
the present invention will only be coloured grey, while
the interjacent layer in the prior art packaging material
is totally black.
[0012] The mechanism behind the synergistic light
barrier effect which is surprisingly attained using the
present invention has not been totally clarified, but could
possibly be explained by the fact that the light-reflecting
mineral particles extend the ray paths of the impinging
light in the interjacent layer because of reflection against
the particles, and that the probability that the light would
collide with and be absorbed by the light-absorbing par-
ticles thereby increases. However, this explanation
should not be seen as the only conceivable one, but is
rather to be considered as a working hypothesis for de-
scribing the present invention.
[0013] The material in the mineral-filled interjacent
layer comprises a plastic compound and particles em-
bedded in the compound consisting, on the one hand,
of a light-reflecting material and, on the other hand, a
light-absorbing material.
[0014] The actual basic compound is a polyolefin
plastic which is already employed in commercial pack-
ages of bottle type.
[0015] Examples of such polyolefin plastics are poly-
ethylene, such as high density polyethylene (HDPE),
and polypropylene (PP) of both homo- and copolymer
type, such as a copolymer of ethylene and propylene
with a melt index between 0.5 and 5 according to ASTM
(2.16 kg; 230°C) which is an already well-known and
well-established copolymer in packaging contexts.
[0016] As the light-reflecting mineral filling in the in-
terjacent layer, use may be made of any suitable parti-
cles whatever of montmorillonite, dolmite, calciumcar-
bonate, chalk, talcum, mica, clay etc., but use is prefer-
ably made of particles of dolomite; which is both readily
available and moreover approved for use in packages
for foods.
[0017] One example of a mineral-filled plastic com-
pound for the interjacent layer in the packaging, material
according to the present invention is that which is de-
scribed in, for example, EP O 353 991, EP O 353 498,
EP O 494 594, EP O 494 0595, EP O 512 364, EP
(94105439.7), EP (95926568.7) or EP (96935679.9).
According to these specifications, the mineral-filled
plastic compound preferably includes a copolymer of
ethylene and propylene with a melt index between 0.5
and 5 according to ASTM (2.16 kg; 230°C) and particles
of chalk admixed in the plastic compound in a quantity
of between 50 and 80% of the total weight of the mineral-
filled compound.
[0018] As light-absorbing material in the interjacent
layer in the packaging material according to the present
invention, use is made, as has already been mentioned,
of particles of carbon black which, already in very small

quantities, gives a synergistic effect in combination with
the above-described mineral-filled plastic compound. In
order to attain the desired light barrier, as small quanti-
ties as 0.04-1% of the total weight of the interjacent layer
are sufficient, which effectively prevents the transmis-
sion of light, in particular ultra violet light, at the same
time as the particles discolour (blacken) the interjacent
layer to only an insignificant degree.
[0019] In one preferred embodiment of the packaging
material according to the present invention, the interja-
cent layer thus consists of a polyolefine plastic com-
pound containing between 3 and 80% filler particles,
such as montmorillonite, dolomite, CaCo3, talcum, mi-
ca, clay etc. and between 0.04 and 1% light-absorbing
particles of carbon black.
[0020] The outer plastic layer(s) in the packaging ma-
terial according to the present invention can, but need
not, consist of the same plastic compound as that of the
interjacent layer. However, use is preferably made of the
same plastic compound in all layers included in the ma-
terial, since such a homogeneous material enjoys major
advantages compared with a corresponding heteroge-
neous material in which different plastic compounds are
employed.
[0021] A homogeneous material with the same plastic
compound in all layers of the material can readily be pro-
duced by a conventional extrusion process using exist-
ing process equipment and requires no binders (adhe-
sives) or other agents for permanently uniting the co-
extruded material layers to one another.

BRIEF DESCRIPTION OF THE ACCOMPANYING
DRAWING

[0022] The present invention will now be described in
greater detail hereinbelow, with reference to the accom-
panying Drawing in which:

The Figure shows a schematic cross section of a
particularly preferred packaging material for a pack-
age of bottle type according to the present inven-
tion.

DESCRIPTION OF PREFERRED EMBODIMENT

[0023] The packaging material carrying the generic
reference numeral 10 in the Figure is of a triple layer
structure consisting of an interjacent layer 11 and outer
layers 12 and 13 on both sides of the interjacent layer 11.
[0024] The interjacent layer 11 consists of a plastic
compound 11a and, substantially uniformly distributed
in the compound, mineral filler particles 11b (unfilled
squares in the Figure) and particles 11c of carbon black
(black points in the Figure) which are preferably ran-
domly distributed in the compound 11a between the
mineral particles 11b.
[0025] The compound 11a in the interjacent layer 11
is a plastic of the polyolefin type.
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[0026] The mineral particles 11b in the interjacent lay-
er 11 may also be any suitable type of particle whatever,
e.g. montmorillonite, dolmite, calcium carbonate, tal-
cum, mica, volastonite, clay etc., but in the illustrated
example consist of dolomite which already occurs in
known packaging materials together with a polyolefine
plastic as described in the immediately preceding para-
graph.
[0027] The quantity mineral particles may vary within
a very broad range from 3 and up to 80% of the total
weight of the compound. Preferably, the quantity of
chalk in the interjacent layer 11 amounts to approx. 65%
of the total weight of the compound. This preferred
quantity imparts to the interjacent layer 11 good rigidity
and thereby makes for the production of configuration-
ally stable, easily handled bottles from the packaging
material 10 according to the present invention.
[0028] As was mentioned previously, an interjacent
layer of plastic compound and mineral particles distrib-
uted in the compound per se possesses a certain light
barrier property which, granted, is insufficient to wholly
prevent the transmission of light, in particular ultra violet
light, but which is utilised most advantageously accord-
ing to the present invention in order to attain the desired
total barrier principally against the ultra violet light.
[0029] For the above-mentioned purpose, the interja-
cent layer 11 thus includes light-absorbing particles 11c
of carbon black which, together with the simultaneously
present mineral particles 11b, has a synergystically el-
evating light barrier effect and which, even in very small
quantities realises an efficient barrier for totally prevent-
ing the transmission of ultra violet light through the in-
terjacent layer 11.
[0030] The quantity of carbon black in the interjacent
layer 11 lies within the range of 0.04-1% of the total
weight of the interjacent layer, which is sufficiently large
to attain the above-mentioned synergy effect, but at the
same time sufficiently small so as not to overly blacken
the interjacent layer.
[0031] The two outer layers 12, 13 on both sides of
the interjacent layer 11 comprise a compound of plastic
which in principle may be any plastic whatever occurring
in packaging contexts. Furthermore, the outer layers 12
and 13 may have mutually different compounds, but
preferably have compounds of the same plastic which,
more preferably still, is the same plastic as the plastic
in the interjacent layer 11. In the illustrated embodiment,
the two outer layers 12, 13 thus each comprise a com-
pound of a polyolefine plastic, such as a high density
polyethylene and copolymer of ethylene and propylene
with a melt index between 0.5 and 5 according to ASTM
(2.16 kg; 230°C).
[0032] Since the light absorbing carbon black parti-
cles 11c in the interjacent layer 11 give the interjacent
layer a certain grey tone which may be visible through
the two outer layers 12 and 13, it may be appropriate
(and in certain cases desirable) to conceal the interja-
cent layer 11 as far as is possible. To this end, white

pigment is therefore suitably incorporated in at least that
layer which is to form the outside of a package or bottle
produced from the packaging material 10. Preferably,
white pigment is incorporated in the interjacent layer as
well. An advantageous white pigment is titanium dioxide
(TiO2).
[0033] Since the quantity of carbon black in the inter-
jacent layer 11 is very small and the interjacent layer 11
will, as a result, be only slightly blackened, it will there-
fore be sufficient to employ very slight quantities of white
pigment (TiO2) in the one or both outer layers 12, 13 in
order to conceal the interjacent layer 11. Suitable quan-
tities of white pigment may vary up to approx. 5% of the
total weight of the outer layer and of the interjacent layer,
respectively, depending upon the pertinent quantity of
carbon black in the interjacent layer 11.
[0034] A bottle produced from the above-described
packaging material 10 may be produced by a combined
extrusion and blow moulding operation. This production
technique is well-known to a person skilled in the art and
is described, for example, in published Swedish Patent
Application No. 9503537-4 which, in relevant parts, is
hereby included as a reference. For further details con-
cerning this production technique, reference is therefore
made to the above Swedish Patent Application.
[0035] Bottles produced from the packaging material
10 according to the present invention using the above-
described method, by combined extrusion and blow
moulding, may advantageously be employed for light-
sensitive products in general, but have proved to be par-
ticularly advantageous in connection with so-called UHT
milk, which may be stored for lengthy periods of up to
several weeks in the bottles without being damaged as
a result of the effects of light Moreover, the bottles are
light in weight and easy to handle, at the same time as
displaying a consumer-attractive white appearance, de-
spite the presence of carbon black in the packaging ma-
terial.
[0036] It will thus have been apparent from the fore-
going description that the present invention, with but
very simple means, attains its object, at the same time
as making possible the production of a packaging ma-
terial and packages, respectively, with lower material
consumption and therefore lower material costs than
those involved in the prior art technology.
[0037] While the packaging material and packages of
bottle type produced from the packaging material have
been described with particular reference to the illustrat-
ed embodiment shown in the Drawing, the present in-
vention is, however, not restricted exclusively to this em-
bodiment It will be obvious to a person skilled in the art
that a number of different alterations and modifications
of individual details are possible and self-evident with-
out, to that end, departing from the inventive concept as
this is defined in the appended Claims.
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Claims

1. A packaging material of single or multi-layer type
including at least one layer (11) of plastic which, for
light barrier elevating purposes, includes light-ab-
sorbing particles (11c) of carbon black and light-re-
flecting mineral particles (11b) substantially uni-
formly distributed in the plastic of said layer, char-
acterized in that said plastic consists of a plastic
of polyolefin type, that the quantity of carbon black
in said layer (11) is between 0.04 and 1 % of the
total weight of the layer (11), and in that the quantity
of said light-reflecting mineral particles is between
3 and 80 % of the total weight of the layer (11).

2. The packaging material as claimed in Claim 1, char-
acterized in that the mineral-filled layer (11) con-
taining carbon black is surrounded by outer layers
(12 and 13) of plastic on both sides of the layer (11),
said outer layers (12 and 13) being permanently
united to the layer (11) without interjacent binder or
adhesive.

3. The packaging material as claimed in Claim 2, char-
acterized in that the two outer layers (12 and 13)
consist of the same plastic as the plastic in the in-
terjacent layer (11).

4. The packaging material as claimed in Claim 2 or 3,
characterized in that of the two outer plastic layers
(12 and 13) one includes a white pigment or other
white colouring agent so as to conceal the interja-
cent layer (11) containing carbon black, at least
from one direction.

5. A package, preferably a bottle, for light-sensitive
products, characterized in that it is produced by a
combined extrusion and blow moulding operation
of a packaging material as claimed in any of Claims
1 to 4.

Patentansprüche

1. Ein Verpackungsmaterial mit einer oder mehreren
Schichten, davon mindestens einer Schicht (11)
aus Kunststoff, mit lichtabsorbierenden Rußparti-
keln (11c) und lichtreflektierenden Mineralpartikeln
(11b), die im Wesentlichen gleichmäßig im Kunst-
stoff dieser Schicht verteilt sind, zur Verbesserung
der Lichtbarriere-Eigenschaften,
dadurch gekennzeichnet,
dass der Kunststoff aus einem Kunststoff des Typs
Polyolefin besteht, dass die Menge der Rußpartikel
in der Schicht (11) zwischen 0,04 und 1% des Ge-
samtgewichts dieser Schicht (11) und dass die
Menge der lichtreflektierenden Mineralpartikel zwi-
schen 3 und 80% des Gesamtgewichts dieser

Schicht (11) ausmachen.

2. Das Verpackungsmaterial nach Anspruch 1,
dadurch gekennzeichnet,
dass die mit Mineralpartikeln und Ruß gefüllte
Schicht (11) auf beiden Seiten der Schicht (11) mit
Außenschichten (12 und 13) aus Kunststoff umge-
ben ist, und diese Außenschichten (12 und 13) dau-
erhaft mit der Schicht (11) ohne zwischenliegende
Binde-, oder Klebemittel verbunden sind.

3. Das Verpackungsmaterial nach Anspruch 2,
dadurch gekennzeichnet,
dass die beiden Außenschichten (12 und 13) aus
demselben Kunststoff bestehen, wie die dazwi-
schen liegende Schicht (11).

4. Das Verpackungsmaterial nach einem der Ansprü-
che 2 oder 3,
dadurch gekennzeichnet,
dass eine der beiden Außenschichten (12 und 13)
aus Kunststoff weiße Farbkörper oder ein anderes,
weißes Färbemittel enthält, um die Ruß enthalten-
de, dazwischen liegende Schicht(11) wenigstens
aus einer Richtung zu verbergen.

5. Eine Verpackung für lichtempfindliche Produkte,
vorzugsweise eine Flasche,
dadurch gekennzeichnet,
dass das Material der Verpackung nach einem der
Ansprüche 1 bis 4 mit einem kombinierten Extrusi-
ons- und Blasformungsverfahren hergestellt ist.

Revendications

1. Matériau d'emballage du type à couche unique ou
à couches multiples comprenant au moins une cou-
che (11) de matière plastique qui contient, pour aug-
menter les propriétés d'arrêt de la lumière, des par-
ticules absorbant la lumière (11c) de noir de carbo-
ne et des particules minérales de réflexion de la lu-
mière (11b) réparties sensiblement uniformément
dans la matière plastique de la dite couche, carac-
térisé en ce que la dite matière plastique est une
matière plastique de type polyoléfine, en ce que la
quantité de noir de carbone dans la dite couche (11)
est comprise entre 0,04 et 1% du poids total de la
couche (11), et en ce que la quantité de dites par-
ticules minérales réfléchissant la lumière est com-
prise entre 3 et 80% du poids total de la couche (11).

2. Matériau d'emballage selon la revendication 1, ca-
ractérisé en ce que la couche à charge minérale
(11) contenant du noir de carbone est entourée par
des couches extérieures (12 et 13) de matière plas-
tique sur les deux côtés de la couche (11), les dites
couches extérieures (12 et 13) étant reliées de fa-

7 8



EP 1 089 877 B1

6

5

10

15

20

25

30

35

40

45

50

55

çon permanente à la couche (11) sans liant ou ad-
hésif interposé.

3. Matériau d'emballage selon la revendication 2, ca-
ractérisé en ce que les deux couches extérieures
(12 et 13) sont constituées de la même matière
plastique que la matière plastique de la couche in-
termédiaire (11).

4. Matériau d'emballage selon la revendication 2 ou 3,
caractérisé en ce que, parmi les deux couches de
matière plastique extérieures (12 et 13), l'une con-
tient un pigment blanc ou un autre agent de colora-
tion blanche afin de cacher la couche intermédiaire
(11) contenant du noir de carbone, au moins dans
une direction.

5. Emballage, de préférence du type bouteille, pour
produits sensibles à la lumière, caractérisé en ce
qu'il est produit par une opération combinée d'ex-
trusion et de moulage par soufflage d'un matériau
d'emballage selon une quelconque des revendica-
tions 1 à 4.
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