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(57) Abstract: The invention relates to a heat-sealable biodegradable packaging material, its manufacturing method and a product
package formed thereof. The packaging material comprises a fibre substrate (1 ), an inner polymeric coating layer (2) against the
same, which contains polylactide and a biodegradable polyester that is blended therewith to improve the adhesion between the
layer and the fibre substrate, and an outer coating layer (3) that constitutes the outer surface of the material and contains polylac-
tide and a biodegradable polyester that is blended therewith to improve the heat sealing ability of the layer, the portion of polylac-
tide in the inner layer (2) being higher than that in the outer layer (3). The inner and/or outer coating layers (2, 3) can further have
blended therewith a small amount of acrylic copolymer that improves the adhesion and/or heat sealing ability. The coating layers
can be introduced onto the fibre substrate by extrusion or coextrusion.
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Heat-sealable biodegradable packaging material, a method for its manufac-
ture, and a product package made from the material

The invention relates to a heat-sealable, biodegradable packaging material com-
prising a fibre substrate and polymeric coating layers extruded onto the same. The
invention further relates to the manufacturing method of such packaging material
and a closed product package made from the material.

The fibre-based packaging material of product packages, such as packing paper
or board, is usually provided with a polymeric coating that makes the package tight
and by means of which the package can be closed by heat sealing. Multi-layer
coatings can comprise an inner EVOH, PET or polyamide layer that provides the
material with an effective barrier to water vapour and oxygen, and an outer poly-
olefin layer that makes the material heat-sealable. One disadvantage of the said
widely-used coating polymers is, however, that they are not biodegradable.

Polylactide (PLA), which has reasonably good moisture and gas barrier properties
that are adequate to many applications, has been used as the coating polymer of
biodegradable packaging material; however, its use involves a number of prob-
lems. Polylactide as such is stiff and fragile, requiring a high extrusion temperature
and a fairly large layer thickness to stick to the fibre substrate of the packaging
material. Because of the high temperature, polylactide runs the risk of breaking,
and in extrusion, the edges of a molten web tend to tear and pin holes easily re-
main in the extruded layer.

As a solution to said problems, the specification FI-112624 B (EP-1094944 B1, re-
spectively) discloses an inner adhesion layer, which is co-extruded together with
an outer polylactide layer and which consists of a biodegradable polymer, exam-
ples of which, according to the specification, include some commercial copoly-
esters, cellulose esters, and polyester amides. They facilitate the extrusion of poly-
lactide and provide adhesion that prevents the coating from peeling off the fibre
substrate.

Another problem with the use of polylactide in the outer coating layer of the pack-
aging material is its fairly high melting point, and the resulting poor heat sealing
ability. As an improvement to this, the specification US-2002/0065345 A1 dis-
closes a biodegradable aliphatic polyester that is blended with polylactide, its por-
tion in the mixture being at least 9 %, and a tackifier, its portion in the mixture be-
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ing at least 1 %. As suitable aliphatic polyesters, the publication mentions poly-
caprolactone (PLC) and polybutylene succinate adipate (PBSA). According to the
patent specification, the mixture can be extruded into a film, which can be axially
or biaxially stretched and which can be attached to the fibre substrate by lamina-
tion. As a result, polymer-coated biodegradable packaging material is obtained,
which has a considerably improved heat sealing ability.

The specification US 2005/0192410 A1 describes polylactide films and coatings,
wherein the processibility of polylactide is improved by blending with it 10—40
weight-% of polycaprolactone and 5-10 weight-% of mineral particles. According
to the specification, the mixture can be used in extrusion coating, but there is no
reference to its adhesion to the fibre substrate or to its heat sealing ability in the
specification. Instead, the specification describes the intermediate layers between

. the carrier and the PLA-based coating layer or the top layers that come on top of

the PLA layer; cf. section [0039] in the specification.

The specification US 2007/0259195 A1 describes polylactide-based films, which
contain, blended therewith, 0.1-10 weight-% of biodegradable polymeric additive,
the purpose of which is to increase the crystallinity of the polylactide, improving its
heat resistance. As examples of such additives, the specification presents FEPOL
2040 marketed by Far Eastern Textile, Taiwan, and Ecoflex marketed by BASF,
both of which comprise polybutylene adipate terephthalate (PBAT). According to
the specification, the mixtures can be extruded onto the fibre substrate in a con-
ventional manner, but there is no reference to the adhesion of the mixture to the
substrate or to the heat sealing ability of the coating thus obtained. In the specifi-
cation, the intended improved heat resistance of PLA does not, however, refer to
an improvement of the heat sealing ability but rather to its weakening.

The purpose of the present invention is to provide polymer-coated, biodegradable
packaging material, wherein the coating produced by extrusion and containing
polylactide has both an improved adhesion to the fibre substrate and improved
heat sealing ability. According to the invention, the solution is that the material in-
cludes an inner coating layer against the fibre substrate, containing polylactide and
a biodegradable polyester blended therewith to improve the adhesion between the
layer and the fibre substrate, and an outer coating layer that forms the outer sur-
face of the material and contains polylactide and a biodegradable polyester
blended therewith to improve the heat sealing ability of the layer, the portion of
polylactide in the inner layer being higher than that in the outer layer.
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In the invention, the biodegradable polyester that is blended with polylactide con-
siderably improves the adhesion of polylactide, which by definition is weak, when it
is extruded onto the fibre substrate, as well as the heat sealing ability of the ex-
truded polylactide coating to an uncoated fibre substrate, in particular, but also to
another film or coating layer containing polylactide. Consequently, the invention
provides an improved heat sealing ability of the coating without requiring the multi-
stage film lamination according to the specification US 2002/0065345 A1 for pro-
ducing the coating.

According to the invention, it has further been observed that, even though the
added polyester improves both the adhesion of polylactide to the fibre substrate in
the extrusion and its heat sealing ability, a smaller amount of added polyester is
sufficient to improve the adhesion than to improve the heat sealing ability. Accord-
ingly, optimal properties are achieved by dividing the coatings into two layers, of
which the inner adhesion layer contains relatively more polylactide than the outer
heat sealing layer. The solution also provides savings in material costs, taking into
consideration that the biodegradable polyesters that are blended are considerably
more expensive than polylactide. In the inner adhesion layer and the outer heat
sealing layer of the material, the same biodegradable polyester can be used as an
admixture. Polyester in the invention refers to a polymer formed by at least one
diol and at least one dicarboxylic acid or similar dihydric organic acid. Potential
polyesters include aliphatic polyesters, such as PCL, for example, Mater-Bi mar-
keted by Novamont, PBSA, polybutylene succinate (PBS), such as GsPLA mar-
keted by Mitsubishi, or an aliphatic-aromatic copolyester, such as PBAT, which is
a copolymer polymerized from 1,4-butanediol, adipic acid and terephthalic acid
monomers. An especially advantageous PBAT material is Ecoflex® marketed by
BASF.

According to a preferred embodiment of the invention, the adhesiveness of the in-
ner coating layer that lies against the fibre substrate and/or the heat sealing ability
of the outer layer that constitutes the outer surface of the material are further im-
proved by a small amount (suitably 0.5-5 weight-%) of added acrylic copolymer. A
preferable additive is, for example, ethylene butyl acrylate glycidyl methacrylate
terpolymer. When the content of acrylic polymer in the coating layer is 5 weight-%
at the most, it does not prevent the biodegradation of the packaging material in
composting or in a dumping ground, even if the acrylic copolymer itself is not bio-
degradable.
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According to the invention, the inner coating layer (adhesion layer) located against
the fibre substrate can contain 55-95 weight-% of polylactide, 540 weight-% of
biodegradable polyester, and 0-5 weight-% of acrylic copolymer. The portions of
the said components are preferably within 65-90 weight-% of polylactide, 10-30
weight-% of biodegradable polyester, and 0-5 weight-% of acrylic copolymer.

The outer heat-sealable coating layer (heat sealing layer), in tum, can contain 35—
90 weight-% of polylactide, 10-60 weight-% of biodegradable polyester, and 0-5
weight-% of acrylic copolymer. The portions of the components are preferably
within 50-80 weight-% of polylactide, 2045 weight-% of biodegradable polyester,
and 0-5 weight-% of acrylic copolymer.

The packaging material can further be varied within the invention, so that one or
more biodegradable polymeric intermediate layers are placed between the said in-
ner adhesion layer and the outer heat sealing layer to improve the technical prop-
erties of the multi-layer coating and/or because of costs. The intermediate layer
can comprise, for example, mainly mere polylactide, whereby savings are made in
the use of the more expensive polyester by delimiting it to only the thinner adhe-
sion and heat sealing layers on both sides of the thicker polylactide layer. By
thickening the coating by means of the PLA layer, the water vapour and oxygen
barrier formed by it is improved. In addition to or instead of this, polymer layers
that form a more effective water vapour or oxygen barrier can be arranged in the
material, for example, from polyvinyl alcohol (PVOH) or polyglycolic acid (PGA).

The method according to the invention for manufacturing the packaging material
described above is characterized in that at least two superimposed polymeric coat-
ing layers are extruded onto the fibre substrate, of which the inner coating layer
that comes against the fibre substrate contains polylactide and a biodegradable
polyester that is blended therewith to improve the adhesion between the layer and
the fibre substrate, and the outer coating layer that constitutes the outer surface of
the material contains polylactide and a biodegradable polyester that is blended
therewith to improve the heat sealing ability of the layer, the portion of polylactide
in the inner layer being higher than that in the outer layer.

As already mentioned, biodegradable intermediate layers that simply consist, for
example, of polylactide and/or said biodegradable barrier polymers, such as PGA,
can be incorporated into the coating between the inner adhesion layer and the
outer heat sealing layer. All superimposed coating layers can be brought onto the
fibre substrate by coextrusion at one stage.
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The closed package formed from the packaging material described above, accord-
ing to the invention, is characterized in that it is closed by heat sealing the coating
layer, which contains polylactide and the biodegradable polyester blended
therewith and which forms the surface of the material. The heat sealing layer is
particularly advantageously sealed to uncoated fibre substrate on the opposite
side of the material. Instead of such packaging material that is coated on one side
only, material that is coated on both sides can also be used, wherein the package
is closed by sealing the coating layers to one another.

In the following, the invention is described in more detail by means of examples
and with reference to the appended drawing, wherein figs. 1-8 show the sheet
constructions of various embodiments of the packaging material according to the
invention.

The embodiment of the invention according to fig. 1 comprises a fibre substrate,
such as packing paper or board 1, and two polymeric coating layers 2, 3 that are
co-extruded onto the same. The inner coating layer 2 consists of polylactide (PLA)
and biodegradable polyester that is blended therewith, the purpose of which is to
improve the adhesion between the layer 2 and the fibre substrate 1. The outer
coating layer 3 also consists of polylactide and biodegradable polyester, the pur-
pose of which is to improve the heat sealing ability of the layer 3. In particular, the
outer layer 3 can be heat-sealed to the uncoated surface of the fibre substrate,
such as the packing board 1, i.e., on the counter surface of the material according
to fig. 1, or to a corresponding heat-sealable polymer surface, for example, when
folding the material into a bag and seaming it to itself. The polyester that is
blended into the coating layers 2, 3 can comprise the same polyester, or different
polyesters can be used in the layer. It is essential for the invention that the portion
of polylactide in the inner coating layer 2 is higher than that in the outer coating
layer 3.

Fig. 2 shows the same packaging material sheet construction as fig. 1, but the
polyester included in the coating layers 2, 3 herein is defined, in an exemplary
manner, to comprise the copolyester (PBAT) that is polymerized from 1,4-
butanediol, adipic acid and terephthalic acid monomers. In the inner coating layer
2 lying against the fibre substrate 1, the portion of polylactide can be, for example,
60-95, preferably 70-90 weight-%, and the portion of PBAT, respectively, 540,
preferably 10-30 weight-%. In the outer heat-sealable coating layer 3, the portion
of polylactide can be 40-90, preferably 55-80 weight-%, and that of PBAT, re-
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spectively, 1060, preferably 2045 weight-%. It is required, however, that the por-
tion of polylactide in the inner layer 2 is higher than in the outer layer 3.

The weight of the fibre substrate 1 in the embodiment according to figs. 1 and 2
can be within 40-350 g/m?; the weight of the inner coating layer within 5-20, pref-
erably 5-10 g/m?, and the weight of the outer layer within 5-20, preferably 5-10
g/m?.

In the embodiment according to fig. 3, in the construction according to fig. 1, an
adhesive coating layer 2 is added on the opposite side of the fibre substrate 1. In
terms of its composition and layer weight, this layer 2 corresponds to that which
was presented above in regard to the adhesive layer 2 of figs. 1 and 2. When
forming the package, the heat sealing layer 3 can be sealed to the adhesive coat-
ing layer 2 of the opposite side of the paper board.

In fig. 4, the fibre substrate 1 is provided on both sides thereof with polymeric coat-
ing layers 2, 3 that correspond to fig. 1, so that the coated paper board has a
symmetrical construction. When forming the package, the heat sealing layers 3 of
the opposite sides of the fibre substrate 1 can be sealed to one another.

The packaging materials according to figs. 5 and 6 differ from the corresponding
materials according to figs. 1 and 2 only in that a layer of polylactide 4 is placed
between the inner, adhesive coating layer 2 and the outer, heat sealing coating
layer 3, its layer weight being 540, preferably 10-30 g/m?. That which is pre-
sented above in connection with figs. 1 and 2 applies to the weights of the other
layers 1, 2, and 4 of the construction.

Fig. 7 shows an application of the constructions according to figs. 1 and 2, wherein
both the inner and outer coating layers 2, 3 comprise, in addition to polylactide and
polyester, also a blended acrylic copolymer, which in the figure is specified so as
to be ethylene butylene acrylate glycidyl methacrylate terpolymer, in an exemplary
manner. The portion of acrylic copolymer in each layer 2, 3 can be within 0.5-5
weight-%. In the inner layer 2, the acrylic copolymer has the effect of improving the
adhesion between the layer and the fibre substrate 1, and in the outer layer 3, the
heat sealing ability of the layer. As an advantageous specific composition for the
polymer of the inner layer 2, the following could be suggested: 85 weight-% of
polylactide, 10 weight-% of 1,4-butanediol/adipic acid/terephthalic acid copolyester
(PBAT), and 5 weight-% of ethylene butylene acrylate glycidyl methacrylate ter-
polymer, and for the polymer of the outer layer 3: 70 weight-% of polylactide, 25
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weight-% of PBAT, and 5 weight-% of ethylene butylene acrylate glycidyl
methacrylate terpolymer. Suitable layer weights in the construction of fig. 7 are the
same as those in the constructions of figs. 1 and 2.

The embodiment according to fig. 8 differs from the one in fig. 7 only in that a layer
of PLA 4 is placed between the inner adhesive coating layer 2 and the outer heat
sealing coating layer 3, in a similar manner as in figs. 3 and 4. Suitable layer
weights for each layer 1—4 correspond to those described above.

Fig. 9 shows a development of the sheet construction according to figs. 5 and 6,
where instead of the intermediate layer 4 of polylactide, there are a layer of poly-
glycolic acid (PGA) 5 and layers of polylactide 6, 7 on both sides of the PGA layer
5. The fibre substrate 1 thus has a polymeric five-layer coating, which is intro-
duced onto the fibre substrate by coextrusion, similarly to the multi-layer coatings
according to the figs. 1-6 above. In the construction of fig. 9, PGA can be replaced
by polyvinyl alcohol (PVOH).

Examples
1. Adhesion

Various polymeric single-layer coatings were introduced onto the paper board by
extrusion, and their adhesion to the board surface was defined on a scale of 1-5,
whereby the classification was as follows:

1 = no adhesion, the polymeric layer peels off;

2 = poor adhesion, some fibres are stuck to the polymeric layer that peels off;

3 = poor adhesion, when detaching the polymeric layer, less than 50% of the pa-
per board breaks in the area of coating;

4 = moderate adhesion, when detaching the polymeric layer, over 50% of the pa-
per board breaks in the area of coating;

5 = perfect adhesion, when detaching the polymeric layer, the paper board breaks
throughout the area of coating.

The coating polymers tested comprised polylactide (PLA) as such or blended with
various polyesters (polyesters 1-6) or with polyesters and an additive that con-
sisted of acrylic copolymer. The polyesters and the additive were:

Polyester 1 = PBS

Polyester 2 = PBS

Polyester 3 = PBAT
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Polyester 4 = PBAT
Polyester 5 = PBSA
Polyester 6 = PBAT
Additive = ethylene butylene acrylate glycidyl methacrylate terpolymer.

The results for the various polymer compositions and layer weights are in the fol-
lowing table 1. Table 2 further shows results for various polymer compositions on
a layer weight of 25 g/m?. In each polymer mixture, PLA constitutes the rest of the
mixture, so that the portions of components total in 100%.

Table 1

Polymer Layer weight (g/m®) | Adhesion
PLA 38.8 5
PLA 31.1 5
PLA 25.7 4
PLA 20.7 4
PLA 18.9 3
PLA+ 50% Polyester 1 18.6 5
PLA+ 25% Polyester 1 19.0 5
PLA+ 25% Polyester 1 16.7 5
PLA+ 25% Polyester 1 14.1 4
PLA+ 10% Polyester 2 19.3 5
PLA+ 10% Polyester 2 12.7 3
PLA+ 10% Polyester 2 6.0 1
PLA+ 40% Polyester 3 16.4 5
PLA+ 40% Polyester 3 14.06 4
PLA+ 20% Polyester 3 22.3 5
PLA+ 20% Polyester 3 156.5 4
PLA+ 20% Polyester 3 12.8 3
PLA+ 40% Polyester 4 15.72 5
PLA+ 40% Polyester 4 12.3 3
PLA+ 40% Polyester 4 8.42 2
PLA+ 50% Polyester 5 24.26 5
PLA+ 50% Polyester 5 19.18 5
PLA+ 30% Polyester 5 21.5 5
PLA+ 30% Polyester § 20.78 4
PLA+ 30% Polyester 5 156.9 4
Polymer Layer weight gg/m‘) Adhesion
PLA+ 30% Polyester 5 15.64 4
PLA+ 30% Polyester § 12.28 3
PLA+ 25% Polyester § 26.68 5
PLA+ 25% Polyester 5 20.72 5
PLA+ 25% Polyester § 17.24 4
PLA+ 20% Polyester § 27.58 5
PLA+ 20% Polyester 5 22.12 4
PLA+ 20% Polyester 5 19.6 4
PLA+ 10% Polyester § 32.38 5
PLA+ 10% Polyester § 26.8 5
PLA+ 10% Polyester § 21.9 5
PLA+ 40% Polyester 6 24.92 5
PLA+ 40% Polyester 6 23.76 5
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Table 1, cont.
Polymer Layer weight gglmz) Adhesion
PLA+ 40% Polyester 6 23.26 4.5
PLA+ 40% Polyester 6 14.5 3.5
PLA+ 20% Polyester 2 + 5% additive 14.2 5
PLA+ 20% Polyester 2 + 5% additive 13.38 4.5
PLA+ 20% Polyester 2 + 5% additive 11.38 3.5
PLA+ 10% Polyester 2 + 5% additive 16.46 5
PLA+ 10% Polyester 2 + 5% additive 14.3 5
PLA+ 10% Polyester 2 + 5% additive 15.66 4.5
PLA+ 10% Polyester 2 + 5% additive 10.72 3
PLA+ 10% Polyester 6 + 5% additive 21.74 5
PLA+ 10% Polyester 6 + 5% additive 19 4.5
PLA+ 10% Polyester 6 + 5% additive 17.26 5
PLA+ 10% Polyester 6 + 5% additive 13.88 3.5
PLA+ 10% Polyester 6 + 5% additive 9.6 2.5
PLA+ 10% Polyester 6 + 5% additive 7.2 2
Table 2
Polymer Adhesion on a layer weight of 25
g/im®
PLA 4
PLA+ 50% Polyester 1 5
PLA+ 25% Polyester 1 5
PLA+ 40% Polyester 2 5
PLA+ 10% Polyester 2 5
PLA+ 40% Polyester 3 5
PLA+ 20% Polyester 3 5
PLA+ 10% Polyester 3 5
PLA+ 40% Polyester 4 5
PLA+ 50% Polyester 5 5
PLA+ 30% Polyester 5 5

Polymer

Adhesion on a layer weight of 25
g/m?

PLA+ 25% Polyester 5

PLA+ 20% Polyester 5

PLA+ 10% Polyester 5

PLA+ 40% Polyester 6

PLA+ 20% Polyester 2 + 5% additive

PLA+ 10% Polyester 2 + 5% additive

PLA+ 10% Polyester 6 + 5% additive

oo

The results indicate that the added polyesters improve the adhesion of polylactide,
which is indicated by achieving a perfect adhesion on lower coating layer weights.
Generally speaking, when the portion of polyester in the mixture increases, the
adhesion improves, but when using a practicable layer weight of 25 g/m?, accept-
able adhesion can be achieved with a mixture portion as low as 10-20%. It is also

obvious that the added acrylic copolymer further improves the adhesion.
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2. Heat sealing onto the paper board surface

Pieces of paper board that were extrusion-coated with different polymers were
heat-sealed onto a blank board surface. Sealing between the polymer coating and
the board surface was defined on a scale of 1-5, whereby the classification was:

1 = no sealing

2 = poor sealing, sealed surfaces could be detached from each other essentially in
one piece;

3 = poor sealing, when detached, less than 50% of the board breaks in the area of
polymer coating;

4 = moderate sealing, when detached, over 50% of the board breaks in the area of
polymer coating;

5 = perfect sealing, when detached, the board breaks throughout the area of coat-
ing.

The coating polymers consisted of polylactide or mixtures of polylactide and poly-
esters and possibly the acrylic polymer that was added as an additive, as above in
the adhesion testing. The results, in other words, sealing at different sealing tem-
peratures, are shown in table 3. Furthermore, the table 4 includes the lowest seal-
ing temperature of each coating polymer for achieving a perfect sealing and an
evaluation of the sealing ability based on the same.
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Table 3
Polymer Heat sealing temperature (°C)
100 | 110 | 120 | 125 130 {135 | 140 | 145 | 150 [ 155 | 160 | 165 | 170

PLA 1 2 2 3 3 3 3 35 |45 |45 |45 (45 (5
PLA+ 40% 2 267 | 267 |3 3 3671 433(5 5 5 5 5
Polyester
3
PLA+50% | 3 333 1433 |5 5 5 5 5 5 5 5 5 5
Polyester
5
PLA+25% | 2 3 3 367 |4 433 (5 5 5 5 5 5
Polyester
5
PLA+ 40% 3 3.5 35145 |45 |5 5 5 5 5
Polyester
6
PLA+ 10% 2 3 3 3.5 35 |45 45 |5 5 5 5 5
Polyester
6+ 5%
additive
PLA + 5% 2 233 1267 |3 3 3.33 |4 467 |4.67 |5 5 5
additive
Table 4

Polymer Lowest sealing temperature | Sealing ability

(C)

PLA 170 Poor

PLA+ 40% Polyester 3 150 Good

PLA+ 50% Polyester 5 125 Excellent

PLA+ 25% Polyester 5 145 Good

PLA+ 40% Polyester 6 150 Good

PLA+ 10% Polyester 6 + 5% additive 150 Good

PLA + 5% additive 160 Sufficient

The results indicate that the added polyesters improve the heat sealing ability of
polylactide, which is evidenced by achieving a perfect sealability at lower sealing
temperatures. Comparison of the results obtained with the different portions of
polyester 5 in the mixtures proves that when the portion of polyester increases, the
sealing temperature can be decreased, i.e., the sealing ability improves. An ac-
ceptable sealing temperature of 150 °C requires an about 25-40% portion of poly-
ester in the mixture. The added acrylic polymer, however, enables a considerable
decrease in the amount of polyester.
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CLAIMS

1. Heat-sealable biodegradable packaging material, comprising a fibre sub-
strate (1) and polymeric coating layers (2-8) that are extruded onto the same,
characterized in that the material includes an inner coating layer (2) that is placed
against the fibre substrate and contains polylactide and a biodegradable polyester
that is blended therewith to improve adhesion between the layer and the fibre sub-
strate, and an outer coating layer (3) that constitutes the outer surface of the mate-
rial and contains polylactide and a biodegradable polyester that is blended
therewith to improve the heat sealing ability of the layer, the portion of polylactide
in the inner layer (2) being higher than in the outer layer (3).

2. Packaging material according to claim 1, characterized in that the inner and
outer coating layers (2, 3) contain the same biodegradable polyester, blended
therewith.

3. Packaging material according to claim 1 or 2, characterized in that the inner
and/or outer coating layers (2, 3) contain a biodegradable aliphatic-aromatic co-
polyester.

4. Packaging material according to claim 3, characterized in that the biode-
gradable copolyester is one that has been polymerized from 1,4-butanediol, adipic
acid and terephthalic acid monomers.

5. Packaging material according to any of the preceding claims, characterized
in that the inner and/or outer coating layers (2, 3) further comprise, blended
therewith, no more than 5 weight-% of acrylic copolymer that improves the adhe-
sion and/or heat sealing ability.

6. Packaging material according to claim 5, characterized in that the acrylic
copolymer is ethylene butyl acrylate glycidyl methacrylate terpolymer.

7. Packaging material according to any of the preceding claims, characterized
in that the inner coating layer (2) that is placed against the fibre substrate contains
55-95 weight-% of polylactide, 540 weight-% of biodegradable polyester, and 0—
5 weight-% of acrylic copolymer.
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8. Packaging material according to claim 7, characterized in that the inner
coating layer (2) that is placed against the fibre substrate contains 65-90 weight-%
of polylactide, 10-30 weight-% of biodegradable polyester, and 0-5 weight% of
acrylic copolymer.

9. Packaging material according to any of the preceding claims, characterized
in that the outer heat-sealable coating layer (3) contains 35-90 weight-% of poly-
lactide, 10-60 weight-% of biodegradable polyester, and 0-5 weight-% of acrylic
copolymer.

10. Packaging material according to claim 9, characterized in that the outer
heat-sealable coating layer (3) contains 50-80 weight-% of polylactide, 2045
weight-% of biodegradable polyester, and 0-5 % weight-% of acrylic copolymer.

11. Packaging material according to any of the preceding claims, characterized
in that between the said inner and outer coating layers, there is provided at least
one polymeric intermediate layer (4-7).

12. Packaging material according to claim 11, characterized in that an interme-
diate layer (4, 6, 7) mainly consists of mere polylactide.

13. Packaging material according to claim 11 or 12, characterized in that an in-
termediate layer (5) consists of a biodegradable polymer that forms a barrier to
water vapour and/or oxygen, such as polyvinyl alcohol or polyglycolic acid.

14. A method of manufacturing a packaging material according to any of the pre-
ceding claims, characterized in that at least two superimposed polymeric coating
layers are extruded onto the fibre substrate (1), of which the inner coating layer (2)
that comes against the fibre substrate contains polylactide and a biodegradable
polyester that is blended therewith to improve the adhesion between the layer and
the fibre substrate, and the outer coating layer (3) that constitutes the outer sur-
face of the material contains polylactide and a biodegradable polyester that is
blended therewith to improve the heat sealing ability of the layer, the portion of
polylactide in the inner layer (2) being higher than that in the outer layer (3).

15. A method according to claim 14, characterized in that at least three super-
imposed polymeric coating layers are extruded onto the fibre substrate, so that at
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least one intermediate layer (4, 6, 7) between the said inner and outer coating lay-
ers (2, 3) mainly consists of mere polylactide.

16. A method according to claim 14 or 15, characterized in that at least three
superimposed polymeric coating layers are extruded onto the fibre substrate (1),
so that at least one intermediate layer (5) between the said inner and outer coating
layers (2, 3) consists of a biodegradable polymer, such as polyvinyl alcohol or po-
lyglycolic acid that improves the barrier to water vapour and/or oxygen.

17. A method according to any of Claims 14—16, characterized in that the coat-
ing layers (2-7) are introduced onto the fibre substrate by coextrusion.

18. A product package consisting of a packaging material according to any of
claims 1-13, which is closed by heat sealing between the top layer (3) containing
polylactide and a biodegradable polyester that is blended therewith, and uncoated
fibre substrate (1) on the opposite side of the material.
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