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COMMONWEALTH OF AUSTRALIA
PATENTS ACT 1952
DECLARATION IN SUPPORT OF CONVENTION OR
NON~CONVENTION APPLICATION FOR A PATENT

In support of the Application made for a patent for an invention entitled:
MULTILAYER PACKAGING FILM

I, JULES H. STEINBERG, of W. R. GRACE & CO., of 1114 Avenue of the Americas,

New York, New York, 10036, U.S.A., do solemnly and sincerely declare as
follows:

1. (a) I am authorized by W. R. GRACE & co;, the applicant for the
patent to make this declaration on its behalf.

(b) Paolo Botto, Viale Romagna 10, Milano, Italy,
Claudio Freschi, Via Milano 1, Cassina de Pecchi, Milano, Italy
is/axe the actual inventor... of the invention and the facts upon which the
applicant is entitled to make the application are as follows:

The said applicant 1s the assignee of the

said actual inventors... in respect of the
invention.

2. The basic application....as defined by Section 141 of the Act was made in
Europe (EPO) on the 15th April 1986 by W. R. Grace & Co.

3. The aforesaid basic application was/wetx the first application...made.in

a Convention country in respect of the invention the subject of the
application.

Declared at New York, New York, this 17th dav of March

U Jules H. Steifiberg iy
Assistant Secretary
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1, A vacuum packaging film comprising at least two
coextruded layers of which:

(a) a bonding laver comprises a material selected
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"MULTILAYER PACKAGING FILM"

This invention relates to a multilayer packaging
film for generic wuse and in particular for vacuum
packaging food products.

A method of vacuum packaging food products,
exemplary of the inventive film application, is the one
disclosed in Italian Patent No. 937,557, corresponding
to UK Patent No. 1,307,054, or the one disclosed in
[talian Patent No. 1,001,879, correspcnding to UK
Patent No. 1,404,417,

Known are multilayer films for packaging food
products, in particular from US Patent No. 3,741,253,
granted on June 26, 1973, which discloses a film
comprising a first layer of a radiated ethylene vinyl
acetate copolymer, bonded to an intermediate layer of
vinylidene chloride, and a third layer bonded directly
to the intermediate layer and formed from a copolymer
of ethylene vinyl acetate.

That film cannot, however, be radiated because the
intermediate layer of vinylidene chloride tends to
release gas while being radiated, and the layer
comprised of the ethylene vinly acetate polymer must be
radiated separately from the other layers.

The film 1is suitable for wuse 1in making bags
typically wutilized to receive food products thereinto,
thereafter a vacuum is formed within the bag and <clip
applied to close it, the filled bag being then immersed
in a hot water baih at a temperature approximating the
temperature at which the film was stretched.

One of the problems encountered is the unreliable
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closure provided by the clip, particularly as the film
shrinks around the food product under the heat applied,
and the clip tends to be pulled away.

US Patent No. 4,469,742 discloses a nultilayer
film, (inner) A/B/C/D/C/E (outer), where A is a bonding
layer comprising an ethylene-propylene copolymer: B is
a shrinking layer which way be formed from an ethylene
vinyl acetate copolymer having a vinyl acetate content
in the range of 6% to 12% by weight, 'preferably of 6%:
C are adhesive layers effective to join the barrier
layer D to the remainder of the film. The layer D s
formed from a copolymer of ethylene vinyl acetate
hydrate (EVOH). The outer layer E isolates the barrier
layer against contact with outside moisture anrd
comprises an ethylene vinyl acetate copolymer having a

vinyl acetate content ranging form 5% to 12%,

preferably of 6%, by weight.

[t has been ascertained in actual practice that in

the course of the vacuum packaging process,

conventional films tend to be broken when subjected to-

high stretch ratios at particular projettions or

recesses randomly arranged on the material being

packaged.

provide a suitable film for vacuum pa 1ng food

produi:ts, which exhibits high _-m chanical strength

properties even aﬁiiigﬁ/;brg'ch ratios, thereby it can
conform to’fﬁg/sh pe of the product being packaged by

ypmﬁ without breaking. |
~=——Another=object—of—the—invention—is—toprovide—a
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The present invention provides a vacuum packaging
film comprising at least two coextruded layers of which:

(a) a bonding layer comprises a material selected
from the group consisting of olefinic homopolymers and
copolymers and ionomers; and

(b) a complementary layer comprises an ethylene
vinyl acetate copolymer, wherein the vinyl acetate
content is in the 15% to 26% range, by weight, the
remainder being ethylene, said film being cross-linked by
radiation.

Preferably said bonding layer comprises a material
selected from the group consisting of low density
polyethylene, high density polyethylene, linear low
density polyethylene, ethylene vinyl acetate copolymer
with a vinyl acetate content of 3% to 9% by weight,
ionomer, and mixtures thereof.

Of preference, that bonding layer is selected from
low-density polyethylene, high-density polyethylene, and
a mixture thereof.

More preferably, the bonding layer is formed
essentially from low-density polyethylene.

In a first embodiment, the film comprises two
coextruded layers only: the bonding layer and the
complementary layer, and is intended for use in packaging
food products which reguire no oxygen barrier.

In a variation of the first embodiment, the film
comprises an outer layer coextruded with the bonding
layer and the complementary layer, said outer layer being
provided outwardly on the remote side from said bonding
layer, said outer layer comprising a material selected
from the group consisting of low density polyethylene,
high density polyethylene, linear low density
polyethylene, ethylene vinyl acetate copolymer with a
vinyl acetate content of 3% to 9% by weight, ilonomer, and
mixtures thereof.

Of preference, the outer layer comprises a material

901016,¢sdat.118,gracel.let,3
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selected from: low-density polyethylene, high-density
polyethylene, and a material yielded by mixing them
together.

More I .ferably, the outer layer is formed
essentially from low-density polyethylene.

In a second embodiment, the film comprises an oxygen
barrier layer. That second embodiment is specially
suitable for packaging applications with food products
which require preservation against the oxidizing action
of air oxygen.

In particular, the barrier layer is placed between
the complementary layer and the outer layer, and is
joined to the nearby layers by two adhesive - vers. The
barrier layer preferably comprises an ethylene-vinyl
alcohol copolymer.

This second embodiment envisages preferably a double
complementary layer. In this case, the sequence for the
co-extruded layers would be, from the inside out: a
bonding layer, a complementary layer, an adhesive layer,
a barrier layer, an adhesive layer, a complementary
layer, an outer layer.

The adhesive layers are preferably formed in general
from an ethylene vinyl acetate copolymer suitable for
cross-linking by radiation and being chemically modified
to accept functional groups having great affinity for the
ethylene-vinyl alcohol copolymer that forms the barrier
layer. Suitable commercially available adhesives are
identified by the trade names of Bynel 3095, Plesiar PX3.

Accordingly, the present invention also provides a
vacuum packaging film comprising the following successive
coextruded layers:;

(a) a bonding layer comprising a material selected
from the group consisting of olefinic homopolymers and

copolymers and ilonomers;
(b) a complementary layer comprising an ethylene
vinyl acetate copolymer wherein the vinyl acetate content

o41016,esdat. 118, graceldetd 1
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is in the 9% to 26% range, by weight, the remainder being
ethylene @od Clw \gingy cross-Vinied Suy radden ;

(c) an adhesive layer:;

(d) an oxygen barrier layer;

(e) a second adhesive layer:;

(f) a second complementary layer comprising an
ethylene vinyl acetate copolymer wherein the vinyl
acetate content is in the 9% to 26% range, by weight, the
remainder being ethylene; and

(g) an outer layer comprising a material selected
from the group consisting of low density polyethylene,
high density polyethylene, linear low density
polyethylene, ethylene vinyl acetate copolymer with a
vinyl acetate content of 3% to 9% by weight, ionomer, and
mixtures thereof.

Irrespective of the embodiment of chcice, the
combined thickness of the stretched layer or layers will
preferably be 35% to 75% of the overall thickness of the
film and more preferably from 50% to 65% of the overall
film thickness. The film overall thickness ranges from
50p to 300p, preferably from 80 to 200p, and still better
from 120p to 150p.

The thickness of the bonding layer and/or thickness
of the outer layer preferably amount to 3T25% of the
overall thickness of the f£ilm. 4o

The bonding layer and/or outer layer are preferably
formed from low-density polyethylene and preferably have
a thickness dimension amounting to 3/&0% of the overall
thickness of the film. 1o

The film according to the inventicn can be obtained
by a method which allows to improve the formability and
abuse resistance of a known multi-layer, coextruded,
thermoplastic packaging film, which has layers of
ionomer, EVOH, low density polyethylene and high density
polyethylene. Such improvement is obtained replacing the
1>w density polyethylene layers with ethylene winyl

901016,csdat.118,gracel.let,s
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acetate copolymer layers having a vinyl acetate content
in the range of 12% to 26%.

The entire coextruded multi-layer film is then
irradiated with ionizing radiation to induce cross-
linking in the ethylene polymers and copolymers.

The radiation level is preferably lower than 20
MRads, more preferably is in the 8 to 16 MRad range, and
most preferably in the 12 to 14 MRad range.

901016,csdat.118 gracel.let,5

RS S S . i Py . .




10

15

of the film.
The film according to the invention is obtaine

Y
oextruded,

by
and

a method which allows to improve the formabilj
abuse resistance of a known multi-layer,
thermoplastic packaging film, which as layers of
ionomer, EVOH, low density polysthylene and high

density polyethylene. Such imptrovement 1is obtained
replacing the low density polyethylene layers with
ethylene vinyl acetate cppolymer layers having a vinyl
acetate content in th€ range of 12% to 26%.
The entire “coextruded multi-layer film is then
irradiated with ionizing radiation to induce cross-
linking iax" the ethylene polymers and copolymers.

radiation level 1is lower than 20 MRads,
ferably 1is in the 8 to 16 MRad range, still better

preferably in the 12 to 14 MRad range.

20

25

.

The invention will be more clearly undérstood from
the Examples and the drawing herewith, -qiven by way of
illustration and not of limitation of this invention.

Table 1 shows examples 1-8, wherein examples 1 and
2 are conventional comparative Examples and Examples 3-
8 illustrate the inventive film. Abbreviations are
standard in the art, as follows.

LOPE
HOPE
LLOPE = Linear Low-Density Polyethylene: and
EVA

n

Low-Density Polyethylape:

i

High-Density Polyethylene:

21}

Ethylene Vinyl Acetate Copolymer,

The 1last column in the Table (Hole Area) relates
to the results of a specially meaningful test to an
understanding of this invention objectives. The holes
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whose areas have been set forth therein are shown in
Figure 1, which depicts a wooden block 1, drilled and
vacuum packaged. The film 6 completely envelops the
block 1, and of course, also covers the pcrts of the
circular holes 2,3,4, and 5. The depth dimension is the
same for all the holes but the area of each hole port
increases progressively.

During the packaging tests with the wooden block
1, the film tends to undergo a stretching stress which
is the higher the larger is the area of a hole. In the
Example considered in Figure 1, the film 7,8,9
stretches without breaking over the holes 2,3 and 4,
but breaks in 10, over the largest area hole 5. The
area of the largest hole before the film becomes
broken is entered, therefore, 1in the last column of
Table 1, and is highly representative of the film
packaging ability.

The packaging tet¢ts on the block 1 were conducted
throughout examples 1-8 on a Cryovac VS44 machine
equipped with a rotary vacuum pump and a serially
connected auxiliary pump. The temperature under the
heater bell was of 2000C, and the films were infrared
pre-heated up to 70-80°C. The level of the vacuum
provided varied between 3 and 6 millibars.

As can be taken from Table 1, with specific
reference to examples 5,6,7 and 8, the inventive film
affords breakage-free packaginy of holes having a
section area which is about seven times as large as

those of the comparative films in Examples { and 2.
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bonding Stretched Adhesive | Barrier Adhesive |[Stretohed : Quter Overall Radiation Hole
layer inyer layer layer layer layer layer Thickness area
BXAMPLE ! Thickness |Thickness | Thickness | Thickness (Thickress |Thickness [Thickness |[ (microns) (MRad) (mn2)
+in microns in mictons | in microns|in microns in micras |in microns {in microns
1 Ionomer LOPE Modified |Ethylene-  |Modified LDPE HDPE
- -Vinyl
EVA EVA
Cangarisan Alohol
Copolymer . . —
18 . 29 5} 7 5 29 7 100 12 50,3
2 Ionomer LDPE Mod.EVA do. Mod.EVA LDPE HDYE
N : 27 47 7 11 7 40 11 150 12 50,3
Camparism
Tonomer EVA 9% VA | Mod.EVA do. Mod.EVA EVA 9% VA | HDPE
(surlyn
1702 )
3 _— - — — _— _— . - - —_—
18 30 5 7 5 0 7 102 12 153,¢
Ionamer EVA 18% VA| Mod.Eva do. Mod.EVaA EVA 18% VA | HDPE
(surlyn
1702)
4 — — - — — -— -— _— —_— -
18 30 S 7 5 30 7 102 12 201
Tonomer EVA 18% VA Mod.Eva do. Mod.EVA | EVA "#% VA | HDPE
(suriyn
1702)
5 — —— —— — _— —_— —_— —_— — _—
7 52 5 3 S 6 26 130 12 380,1

TABLE 1
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Bonding Strezched Adhesive Barrier rAdhesive 1Stretched Jouter Overall Radiation Hole
Layer “1Layer Laver Layer Layer La_ygr_ {Layer Thickness Area
Pt |[Thickness ]Thickness  [Thickness |Thickness Thickness |Thickness |Thickness (MRad) (mm2)
in micrors|in microns |in microns |in microns |in microns {in microns |in microns| (Microns
Q
LDPE EVA 18% VA} Mod.EVA do. Mod.Eva |EVA 18% VA | HDPE
6 —— —— —a— ——— — o—— —— — ——— ——
8 59 3 7 3 45 25 150 12 380,1
*{Ethylene-
HBPE EVA 18% VA| Mod.EVA Vinyl Mod.EVA EVA 18% VA | Ionomer )
Alcohol
7 —_ _— _— Copalymer _— _— _— — —_— —_
25 45 3 7 3 59 8 150 12 M2
LDPE EVA 18% VA|Mod-EVA do.  {Mod.EVA EVA 18% VA| LDPE
8 T — —_— — —_— _— -
25 45 3 7 3 59 8 150 12 380,1
TABLE 1 {Cont.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A vacuum packaging film comprising at least two
coextruded layers of which:

(a) a bonding layer comprises a material selected
from the group consisting of olefinic homopelymers and
copolymers and ionomers; and

(b} a complementary layer comprises an ethylene
vinyl acetate copolymer, wherein the vinyl acetate
content is in the 15% to 26% range, by weight, the
remainder being ethylene, said film being cross-l1inked by
radiation.

2. The film according to claim 1, characterised wherein
sald bonding layer comprises a material selected from the
group consisting of low density polyethylene, high
density polyesthylene, linear lew density polyethylene,
ethylene vinyl acetate copolymer with a vinyl acetate
content of 3% to 9% by weight, ionomer, and mixtures
thereof.

3. The film according to claim 1, further comprising an
outer layer coextruded with the bonding layer and the
complementary layer, said outer layer being providad
outwardly on the remote side from said bonding layer,
said outer layer comprising a material selected from the
group consisting of low density polyethylene, high
density polyethylene, linear low density polyethylene,
ethylene vinyl acetate copolymer with a vinyl acetate
content of 3% to 9% by weight, fonomer, and mixtures
thereof.

4. The film according to a@laidm 3, gharain ag g

barrier layer is provided betuwzan said complementary
layer and said outer lays

001016,¢sdatt§,gracellet,10
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5. The film according to claim 3, wherein said barrier
layer is joined to the complementary and outer layers by
means of two adhesive layers.

6. A vacuum packaging filim comprising the following
sucgessive coextruded layers;

(a) a bonding layer comprising a material selected
from the group consisting of olefinic homopolymers and
copolymers and ionomers;

(b) a complementary layer comprising an ethylene
vinyl acetate copolymer wherein the wvinyl acetate content
is in the 9% to 26% range, by weight, the remainder being
ethylene Sond Clm \ceinay Crosa-\iiked ooy codieXion’,

(c) an adhesive layer;

(3) an oxygen barrier layer;

{(Q) a second adhesive layer:

(f) a second complementary layer comprising an
ethylene vinyl acetate copolymer wherein the vinyl
acetate content is in the 9% to 26% range, by weight, the
remainder being ethylene; and

(g) an outer layer comprising a material selected
from the group consisting of low density polyethylene,
high density polyethylene, linear low. density
polyethylene, ethylene vinyl acetate copolymer with a
vinyl acetate content of 3% to 9% by weight, ionomer, and
mixtures thereof.

7. - A vacuum packaging film substantially as

herainbefore described with reference to the Examples 3
to 8 and/or accompanying drawings.

/ 901016,csdat. 118 gracel.let,11
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8. A method for the production of a vacuum packaging
film substantially as hereinbefore described with
refarence to the Examples 3 to 8 and/or accompanying
drawings.

DATED this 16th day of October, 1990.
W.R.GRACE & CO.-CONN

By its Patent Attorneys:

DAVIES & COLLISON

901016,csdat. 118 gracel.let 12
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