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(57) Abstract: The invention relates to hot-coextrudable thermofusible self-adhesives that are particularly suitable for producing

multi-layer films intended to be used for easy-to-open and easy-to-reclose repositionable packaging containers. Said adhesives com-
prise a mixture of a styrene block copolymer and a compatible tacky resin having a high melt viscosity and a traction resistance

g\ force at 1 m.s'!. included in the area located below the polynomial curve defined by y = - 2.82.1016.x% + 5.92.1013.x> 4.97.1010 x4

\¢& +2.15.107.x°4.99.10”.x* + 6.26.10~.x + 4.71.10* wherein the y ordinate represents the constraint which is expressed in MPa and x,

T abscissa, represents the deformation which is expressed in %.
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(87) Abrégé : L’invention concerne des auto-adhésifs thermofusibles coextrudables a chaud particulierement adaptés a la contection
de films multicouches destinés aux emballages a ouverture et refermetures faciles dits "repositionnables”. Ces adhésifs comprennent
un mélange d’un copolymere bloc styrénique, et d’une résine tackifiante compatible présentant une viscosité a chaud élevée et
une force de résistance a la traction a 1 m.s'. comprise dans le domaine situé au dessous de la courbe polynomiale définie par y
= -2,82.101%.x% + 5,92.1013.x° - 4,97.1010.x* +2,15.107.x3 - 4,99.10°.x% + 6,26.103.x + 4,71.10% ou y, ordonnée, représente la
contrainte exprimée en MPa et x, abscisse, représente la déformation exprimée en %.

S
>



CA 02437857 2003-08-08

wO 02/064694 A1 IHHIGR 0O VC O AL O O

— avant l'expiration du délai prévu pour la modification des  En ce qui concerne les codes a deux lettres et autres abrévia-
revendications, sera republiée si des modifications sont tions, se référer aux "Notes explicatives relatives aux codes et

recues abréviations"” figurant au début de chagque numéro ordinaire de
la Gazette du PCT.



10

20

30

CA 02437857 2003-08-08

HOT-EXTRUDABLE THERMOFUSIBLE SELF-ADHESIVES AND THE USE

THEREOF IN MULTI-LAYER FIILMS
The present invention relates to hot-coextrudable hot-
melt pressure-sensitive adhesives particularly suitable
for the production of multilayer films 1intended for
what are called “repositionable” packages that are

opened and reclosed easily.

The films used in these packages comprise at least
three layers, namely an outer layer intended to be
complexed thereafter, a sealing and separable layer,
defining all or part of the internal surface of the
package, and between them a hot-melt adhesive layer
that joins them together.

In this type of package, the adhesive plays an
essential role insofar as, once the package has been
cpened by the end user, the quality of the reclosure
and of the reopening will depend on the performance of
the adhesive, which is o©of course a pressure-sensitive
adhesive, that 1s to say an adhesive that adheres
simply by manual pressure. These adhesives are usually
known as PSAs (pressure-sensitive adhesives).

Various techniques or processes may be employed for
obtaining multilayer £films such as those used 1in the
“repositionable” packaging field; mention may be made
of lamination-coating, coextrusion-coating, flat
coextrusion and coextrusion-blowing of a film bubble
(Ref.: Plastics Extrusion Technology, Friedhelm Hensen
Editor, Carl Hanser Verlag, Munich, 1988).

Patent EP 0 160 975 (NYFFELER, CORTI AG) discloses a
hot- or cold-sealable multilayer sheet for recloseable
packages. The structure disclosed  comprises in
particular “a permanently tacky sheet consisting of a
pressure-sensitive adhesive, being composed for example
of hot-melt adhesive products (hot-melt adhesives)
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based on ethylene/vinyl acetate (EVA) copolymers,
styrene/butadiene/styrene block copolymers (SBS) ,
styrene/isoprene/styrene block copolymers (SIS), or
polyacrylates, or the like”. The adhesive formulations
are described very briefly and the claimed structure is
obtained by optimizing the process and not the
adhesive. The process used requires a priori a large
number of steps.

US patent 5 089 320 (JAMES RIVER) relates to a multi-
layer film for recloseable packaging obtained by
coextrusion or coextrusion <coating. That patent
describes more precisely the adhesives employed, namely
PSAs comprising 40 to 80 wt% of a thermoplastic
elastomer, such as a styrene/isoprene/styrene block
copolymer (SIS) or a styrene/butadiene/styrene block
copolymer (SBS) such as KRATON® D-1107 (fErom Kraton
Polymers) and 20 to 60% of a tackifier such as an oil-
based resin (ESCOREZ® 1310 LC from Exxon Mobil
Chemical). That patent mentions opening forces of 4 to

9 N/ecm and reopening forces of 1 to 7 N/cm, the
examples cited showing only low reopening wvalues of
around 1 to 2 N/cm.

GB patent 2 319 746 (DOLPHIN PACKAGING MATERIALS
LIMITED) discloses two films, one serving as a
container after thermoforming, the other serving as a
lid intended to be heat-sealed around the outline of
the first film, and containing a layer of PSA-type
adhesive consisting of an elastomer and a tackifying
resin such as M3062 from Ato Findley Inc., the sealing
layer for the two films being an ionomer, for example a
SURLYN® from DuPont, an EMA or an EMA/EBA copolymer.
Again, this patent gives a very general description of
the adhesive, and the structure is optimized by the
process, 1t being in particular recommended to use
ionomer resins as sealing layer, which makes the cost
of the package high.
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Patent application EP 1 053 953 (SOPLARIL) discloses a
recloseable package, both rigid and flexible, both gas-
filled and under vacuum, obtained from a coextruded
structure. The performance characteristics of the
package are obtained here either by optimizing the
process, 1in particular by a bubble reclosure technique
with the adhesive as inner layer of the bubble, or by
modifying the adhesive, in particular by the addition
of fillers or processing aids, which therefore reduces
the pressure-sensitive adhesive properties required for
reclosure, allowing the contents of the packages to be
suiltably protected, this drawback being characterized

by too low a reopening force.

In short, the multilayer films used in the various
packaging systems are not entirely satisfactory, either
because the force to be applied to open them is too
high or because the reclosure is not of sufficient
quality, or else because the desired structure requires

a process difficult to implement and incurring a cost
burden or a lack of productivity.

It 1s necessary to have an adhesive that, within the
multilayer film, gives the final package produced
properties allowing easy first opening and satisfactory
reclosing/reopening cycles, without involving
complicated process modifications. It is therefore
necessary, on the one hand, to have an adhesive
exhibiting good processing properties during
manufacture of a multilayer film by coextrusion and, on
the other hand, the 1layer of this same adhesive,
present within the £film, gives the final package
properties allowing easy first opening and satisfactory
reclosing/reopening cycles. The term “easy first
opening” 1is understood to mean the application of a
force of 1less than or equal to 15 N/cm, with a
propagation force, once the package has been opened, of
around 5 to 11 N/cm. The adhesive must also make it

possible to obtain an easy self-adhering reclosure of
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the packages, that is to say easy manual repositioning
of the two parts of the film after a series of
closing/reopening operations, about ten, for reopening
forces of greater than 2 N/cm, preferably greater than

or equal to 4 N/cm.

A hot-melt adhesive may also be introduced into a
multilayer structure using a process that is in tune
with economic and industrial requirements. Other
techniques of the lamination-coating and coextrusion-
coating type have the drawback either of adding an
additional step to the process for manufacturing
complex films, or of exhibiting drawability or
compatibility problems that at the very least may limit
the production rates. The incorporation by coextrusion
of the adhesive according to the invention as a thermo-
plastic advantageously makes it possible to meet these
requirements. One particularly suitable process for

high production rates is the coextrusion-blowing of a
bubble.

In the field of adhesives, two types of failure in peel
may be distinguished - adhesive failure, which occurs
at the adhesive/substrate interface, and cohesive
failure that occurs within the actual layer of
adhesive, each of the substrates bearing a fraction of
the adhesive. A cohesive-type failure considerably
improves the “recloseability” property of the package.
However, this intrinsic property of the adhesive is in
general 1nconsistent with the wviscosity and hot

cohesion properties required for coextrusion.

It is therefore necessary to be able to have hot-melt
adhesives having both a high hot viscosity (at a
temperature of at least 130°C), allowing coextrusion,
and an adjusted cold cohesion (from -20 to +40°C),
allowing predominantly c¢ohesive failure during the
first opening, these two properties competing with each
other and being difficult to obtain at the same time.
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The term “high-viscosity adhesive” 1is understood to
mean an adhesive whose viscosity, measured using the
conventional Brookfield method in Thermosel sample
chambers according to the ASTM D-3236 standard, is
greater than 200 000 mPa.s at a temperature of 200°C.

The Applicant has now discovered, unexpectedly, that
the pressure-sensitive hot-melt compositions according
to the 1invention are able to reconcile these two

opposing properties.

- Thus, the subject of the present invention is hot-melt

pressure-sensitive adhesives having, at the temperature
of use of the package, generally between -20 and +40°C,
an elastic modulus G’ < 5 x 10° Pa (Dahlquist criterion)
and hot-extrudable, comprising:

- at least one styrene block copolymer; and

- at least one compatible tackifying resin,
such that this blend has:

- a viscosity m (measured according to the 1ISO
11443 standard), at a temperature of at least 130°C -
the coextrusion processing temperature - and for a
shear rate dy/dt of between 100 and 1 000 s!, 1lying

within a range located above the curve:
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- 8 -
in which y - the ordinate - represents the stress
expressed in MPa and x - the abscissa - represents the

deformation expressed as a percentage (%).
The tensile strength for a pull rate of 1 m.s™* is
measured using the following method:

- dumbbells are cut, using a blanking die of the
H2 type, from 80 x 80 x 2 mm plagues of a hot-melt
pressure-sensitive adhesive that were prepared before-
hand at 160°C with a pressure and venting cycle;

- the tensile test is carried out by means of a
hydraulic mechanical testing machine of the MTS 831
type. The distance between the jaws (or useful length
Lo) 1s 50 mm and the maximum displacement of the
hydraulic ram L is 320 mm, which makes it possible to
achieve a maximum deformation of 640% (100 x L/L,). The
rate of displacement of the piston is set at 1 m.s™*.
During the test, the strain is recorded as a function
of the displacement. The experimental curves plot the
stress (expressed 1in MPa) as a function of the
deformation (expressed in %).

The block copolymers according to the invention are
obtained from styrene monomers and from at least one
other comonomer, such as ethylene, propylene, isoprene,
butadiene and butylene. They possess structures of the
linear, radial or star-shaped, diblock, triblock or
multiblock type, the intermediate block consisting of
at least one of the abovementioned comonomers.

The block copolymer or the blend of block copolymers
according to the invention comprises:

- a mass percentage of the styrene phase in the
polymer of between 10 and 35% and preferably between 10
and 25%;

~ a mass percentage of diblock structures in the

polymer of greater than 30% and preferably greater than
40%; and
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- a melt flow index (MFI) according to condition

No. 10 of the NFT 51-016 standard of between 2 and
40 g/10 min.

As compatible tackifying resin, a resin or a blend of
resins conventionally used in hot-melt adhesives will
be used, such as:

- rosin or its derivatives, especially rosin
esters, optionally hydrogenated ones;

- polyterpenes, terpene phenolics or derivatives
thereof; and

- optionally hydrogenated polymers coming from
aliphatic or aromatic cuts or blends of these cuts:
having a softening point measured according to the

EN 1238 standard of between 5 and 150°C, and preferably
between 80 and 140°C.

To give the hot-melt adhesive according to the
invention tack suitable for the application, the
predominant resin is chosen with a pronounced aliphatic
character, so as to obtain sufficient compatibility
between the resin and the elastomeric phase, that is to
say the non-styrenic phase of the block copolymer. The
choice of this predominant resin is guided by the
determination of its cloud point in a solvent, carried
out according to the method below.

Five grams of resin are dissolved hot in 10 milliliters
of a 1/2 mixture by volume of methylcyclohexane and
anliline and the solution is cooled to room temperature
until the appearance of a phase separation. According
to the conditions of this test, the predominant resin
having a benefit for the tack of the adhesive according
to the 1invention is chosen with a phase separation
temperature above 60°C, and preferably above 75°C.

The predominant resin will be chosen more particularly
from polyterpene families, polymers coming from Cs
cuts, optionally modified by Cy cuts, polymers coming
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from partially or completely hydrogenated <Cs cuts
optionally modified by aliphatic cuts.

The adhesive according to the invention will generally
consist of:

- 45 to 85%, preferably 55 to 70%, by weight of
copolymer or a blend of copolymers; and

- 15 to 55%, preferably 30 to 45%, by weight of

tackifying resin or a blend of tackifying resins.

The adhesive according to the invention may also
contain a small fraction of a plasticizer, a stabilizer

or a filler, these being additives conventionally used
1n hot-melt adhesives.

For their use 1in coextrusion, the adhesives of the
invention must be in the form of granules. The hot-melt
pressure-sensitive adhesive granules according to the
invention may be obtained wusing a conventional
manufacturing process, the mixing of the constituents
being obtained by hot extrusion (twin-screw extruder,
® co-kneader or the like) followed thereafter by
granulation of the underwater cutting type with coating

Buss

of the granules (for example coating with a mineral
filler such as talc).

During manufacture of the multilayer film, the hot-melt
pressure-sensitive  adhesive in granule form 1is
coextruded between two thermoplastics (at least) by
coextrusion-blowing of a bubble so as to obtain a
three-layer film (at least), which film then has one
face that is sealable and separable (or tearable) and
another face that can be complexed with another film
for the production of a package.

A representative example of a three-layer film,
produced with the hot-melt pressure-sensitive adhesive

according to the invention, has the following
thicknesses:
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- a sealable and separable layer of 10 to 100 um,
preferably 10 to 30 um;

- a hot-melt pressure-sensitive adhesive layer of
10 to 30 um, preferably 15 to 20 um; and

- a complexable layer of 10 to 100 um, preferably
10 to 30 um.

During coextrusion, the hot-melt adhesive 18
preplasticized by passage along a screw with a smooth
barrel, having a low shear in the feed zone. The
temperature profile chosen for the adhesive will
generally go from about 50°C at the screw entry to
about 140°C at the screw exit - said profile may be
adapted according to the geometry of the screw adopted.

The hot-melt pressure-sensitive adhesive layer is
formed and combined between the sealable layer and the
complexable layer into a three-layer film by bubble
coextrusion-blowing. The temperature of the die is set
according to the rheological characteristics of the
materials chosen for the sealable and complexable
layers, but preferably is less than or equal to 180°C.

The usual characteristics of the sealable and separable
layer are well known to those skilled in the art of

coextrusion  processing. The layer contains, for
example, one of the following materials (or a blend of
these materials): EVA, grafted EVA (for example:
gratted with maleic anhydride, HEA, etc.), EMA, PE,
metallocene PE, grafted PE, grafted PP or an ionomer
(for example: SURLYN® from DuPont) ; together with

additives such as antioxidants, fillers, slip agents,
etc., that provide the separability, thermal stability,
color and other desirable ancillary properties of the
films to be used in packaging.

Likewise, the usual characteristics of the complexable
layer, that are known to those skilled in the art of
coextrusion processing, are for example the following:
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- 1t contains one of the following materials (or
a blend of these materials): EVA, grafted EVA (for
example: grafted with maleic anhydride, HEA, etc.),
EMA, PE, metallocene PE, grafted PE, grafted PP or an
ionomer (for example: SURLYN® from DuPont) , etc.;
together with additives such as antioxidants, fillers,
slip agents, etc., that provide the thermal stability,
color and other desirable ancillary properties of the
films to be complexed and used in packaging;

- this 1layer may be of the same kind as the

tearable sealable layer; and

- 1t 1s corona-treated before the film is wound
with a treatment of greater than 30 mN.m* so as to be
then transferred to another f£ilm by lamination.

The three-layer film obtained may be laminated to a
nonsealable film so as to give the final package
mechanical properties, barrier properties, printing
properties, etc. As an example of the added film,
mention may be made in a nonlimiting manner of the

following materials: PET, metallized PET, OPP, OPA,
CPA, PVC, APET, PAN, etc.

The structure thus described (coextruded and then
complexed) may be employed within the context of an
industrial packaging process (bags, cic:>ypz-,1cks® or
thermoformed trays, etc.), the structure thus possibly
being heat-sealed to itself or to a suitable support.
The package thus obtained by heat sealing remains
completely sealed when being handled. The structure may
be peeled manually and easily when the package 1is
opened for the first time, the sealing and separable
layer being broken in such a way that the adhesive
appears on the surface 1in the sealing region. The
package may be reclosed by repositioning the structure
in the initial weld region by simple manual pressure.

Successive reopening and reclosing operations are
possible.
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Depending on the structures chosen, if a cohesive
failure 1s obtained in the hot-melt adhesive layer
according to the invention upon opening the package for
the first time, the maximum propagation force at the
first opening of the package will generally be less
than or equal to 11 N/cm (which characterizes easy-open
packages). If an adhesive failure is obtained, the
opening force will then automatically be less than the
cohesion force of the hot-melt adhesive. This type of
failure will also be characteristic of an easy-open
package, but runs the risk of having adhesion
properties on reclosure that are inferior to the
requirements of the use. For the application, the
forces for the next 5 reopening operations will have
values of greater than around 2 N/cm and preferably
greater than or equal to 4 N/cm.

The hot-melt pressure-sensitive adhesives according to
the invention, taken individually or incorporated in a
multilayer structure, may be easily identified using
conventional analytical deformulation techniques such
as:

- dissolving and semipreparative liguid
chromatography followed by identification of the
various fractions by infrared spectroscopy, gel

permeation chromatography, nuclear magnetic resonance
or differential calorimetry (DSC);

- 1infrared microscopy or nuclear magnetic

resonance 1maging (MRI) directly on the multilavyer
films.

EXAMPLES

The examples and comparative examples that follow
1llustrate the invention. In the examples, the
effectiveness of wvarious hot-melt pressure-sensitive

adhesive compositions is compared. Composition 1 is an
example according to the invention while composition 2

1s an example outside the invention.
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In examples 1 and 2 that follow, the hot-melt pressure-
sensitive adhesives are characterized by:

- a viscosity profile measured by capillary
rheometry (according to the ISO 11443 standard) at a
temperature of 150°C for a shear rate lying between 100
and 1 000 s%;

- a tensile strength profile for a pull speed of

1

1 m.s -, measured using the method described above:

- a polymer composition consisting of blends of
SIS, KRATON® Di1111 and/or D1113 copolymers from Kraton
Polymers;

- a tackifying resin composition consisting of a
polyterpene resin blend, SYLVARES® TR7115 from Arizona
Chemicals, characterized by a softening point of 115°C
(ring-and-ball method) and a weight-average molecular
welight of around 1 100 g/mol and of a resin coming from
the polymerization of Cs cuts, WINGTACK® 95 from
Goodyear Chemicals, characterized by a softening point
of the order of 95°C (ring-and-ball method) and a
weight -average molecular weight of around 2 000 g/mol.

In example 3, the adhesives of examples 1 and 2 were
used 1n succession in a three-layer structure so as to
compare thelr application performance. The film

preparation and evaluation properties were the
following:

A three-layer film was prepared by bubble coextrusion-
blowing and had the following structure:

- 20 pm of a complexable layer corona-treated to
more than 38 mN/m;

- 20 um of a hot-melt pressure-sensitive
adhesive; and

- 20 um of a sealable separable layer.

The complexable layer had as composition:
- ©60% by weight of a polyolefin resin obtained by
single-site catalysis, ENGAGE® 8480 from Dow Chemicals;
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- 35% of an LDPE resin, LACQOTENE® 1004FE30 from

Atofina; and

- 5% of additives: the masterbatch FSU 105E from
Schulman as slip agent and the masterbatch SILICE F15C
from Schulman as antiblock agent.

The layer of adhesive had as composition, in
succession, that described in example 1 and then that
described in example 2.

The welding layer had as composition by weight:

- 65% by weight of a polyolefin resin obtained by
single-site catalysis, ENGAGE® 8480 from Dow Chemicals;

- 20% of an LDPE resin, LACQTENE® 1020FE30;

- 10% of a masterbatch giving the sealable layer
separability; and

- 5% of additives: the masterbatch FSU 105E from

Schulman as slip agent and the masterbatch SILICE F15C
from Schulman as antiblock agent.

The three-layer film was produced by bubble
coextrusion-blowing on a Compex 50/60/50 SA machine
from Kiefel. This three-layer film forms part of the
construction of the package - a complex structure with
a rigid film and a cover film. This structure is
described with reference to figures 1A, 1B, 2 and 3
appended hereto.

Figure 1A is a sectional view of a package formed from
a rigid film A and a cover film B welded together along

the edges 1 of the package, the welding technique
allowing this sealing region to be weakened.

Figure 1B is a top view of this same closed package.

Figure 2 1is an enlarged sectional view detailing the
edge 1 of the package with the rigid film A welded to
the cover film B in the weakened region before the
package 1is opened. The cover film is formed from a
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sealing layer 2, a tie layer 3 and a support layer 4.
The multilayer film 5 of the invention constitutes one
element of the rigid film A. The multilayer £ilm 5
comprises a sealable and separable film 6, the film 7
of adhesive of the invention and a complexable film 8,
the latter being joined to the rigid support film 10 by
means of a tie 9 - a complexing adhesive. The films 2
and B are welded by means of the two sealing layers 2
and 6, thus forming the weakened region.

Figure 3 shows the same edge 1 after the package has
been opened. A fraction 6’ of the separable layer 6, to
which a fraction 7’ of the adhesive layer 7 1is
attached, 1s bonded to the sealing layer 2 in the

weakening region.

To evaluate the opening and the reclosing performance
of the structure produced, the three-layer film thus
described was then laminated to a 350 um rigid PVC film
on a solvent laminator, thus forming the rigid film A.
The lamination was carried out using a polyurethane
adhesive as solvent - the two-component adhesive
Colflex® LG 59 A/B from Bostik Findley, the adhesive
being deposited on the complexable face of the three-
layer film.

The cover film B used for the example had the following
composition: '

- 15 um of PVDC-coated biaxially oriented PET;

- 3 um of polyurethane adhesive;

- 23 um of biaxially oriented PET;

- 3 pm of polyurethane adhesive; and

- 50 pum of welding lavyer.

The welding layer of the cover film had as composition:
- 49% of LDPE resin;
- 48% of an octene linear PE resin; and
- 3% of additives (slip and antiblock agents).
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For the final application (see the appended diagram),
the rigid film A 1is designed to be thermoformed. For
the measurements below, there was no thermoforming of
the film before the rigid film A was welded to the

cover film B.

The films A and B making up the package were welded
together using a rubber welding bar and a flat, PTFE-
coated metal welding bar heated to 160°C, in contact
with the cover film B. The weld was produced by

applying a pressure of 5 bar for 3 seconds.

The weld was made over an area of 10 mm x 150 mm on
25 mm x 250 mm specimens of film A with 25 mm x 400 mm

test pieces of film B.

The force needed for the first opening in the weld was
measured by a 180° peel strength test at 200 mm.min"! on
a 5543 test machine from Instron (according to the NFT
54-122 standard) carried out after 24 hours of
conditioning at 23°C and 50% humidity after welding.

The peel strength measurement at the first reopening
was carried out on manually opened test pieces. The two
films, A and B, were immediately repositioned in the
welding region and were sealed by means of two unheated
flat metal welding bars. The sealing was then carried
out by applying a pressure of 0.5 bar for 3 seconds.
The force needed for reopening the weld was measured by
a 180° peel strength test at 200 mm.min™* on a 5543 test
machine from Instron (according to the NFT 54-122
standard) carried out after 24 hours of conditioning at
23°C and 50% humidity after resealing. This handling
operation was repeated on the same test piece so as to
measure the peel strength for the following reopening
operations.
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For each measurement, the peel strength results given
are averages on three test pieces and are expressed in
N/cm. |

Example 1 according to the invention

The composition of the hot-melt pressure-sensitive
adhesive 1 according to the invention i1is given in
table A below:

0
TABLE A COMPOSITION 1

| Nature of polymer fraction SIS
65
18.0
45.0

Calculated MFI of the polymer phase 18.0
(g/10 min) (calculated centroid of
the MFIs of the polymers used,
welghted by their mass fraction

within the polymer fraction)

- -es o .- . [Ap——— — — .

Polyterpene resin in the resin phase 50
(Wt %) |
Capillary rheometry at 150°C and 107.0
1 000 s°* (Pa.s)
Maximum force at 640% elongation 0.5

(MPa) with a pull rate of 1 m/s

This composition had a viscosity profile between 100
and 1 000 s™* lying within the claimed range, namely
above the previously defined lower limit.
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and a tensile strength at 1 m.s* 1lying within the

claimed range, namely below the previously defined
upper limit:
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Since all the conditions according to the invention are

met, the adhesive of example 1 perfectly illustrates
the invention.

Example 2 (outside the invention)

The hot-melt pressure-sensitive composition 2 not

according to the invention 1s given in table B below:
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[ Nature of polymer fraction

Calculated MFI of the polymer phase
(g/10 min) (calculated centroid of
the MFIs of the polymers used,
weighted by their mass fraction
within the polymer fraction)

Polyterpene resin in the resin phase
(Wt %)

' Capillary rheometry at 150°C and
1 000 8 (Pa.s)
Maximum force at 640% elongation

COMPOSITION 2
SIS
60
22.0
15.0
2.0

-

170.0

1.3

(MPa) with a pull rate of 1 m/s
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This composition has a viscosity profile between 100
and 1 000 s lying above the previously defined lower

1 above the

limit, but a tensile strength at 1 m.s
previously defined 1limit because of its low diblock

content.
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Since only one of the two conditions according to the
invention is met, example 2 perfectly illustrates the
state of the prior art as regards hot-melt pressure-

sensitive adhesive and does not correspond to the

criteria according to the invention.
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Example 3 (comparative example)

Evaluation on a three-layer film obtained by bubble

coextrusion-blowing and then use in a package structure

as were described above.

Example 3 1llustrates the impact and the advantages of
composition 1 according to the invention. It 1is
compared with composition 2 that is not according to

the invention and is characteristic of the adhesives of
the prior art.

The following results were obtained (table C):

COEXTRUDED, | COEXTRUDED,

COMPLEXED COMPLEXED

AND WELDED AND WELDED

TABLE C STRUCTURE STRUCTURE
BASED ON BASED ON

1 2

Initiation at 1lst opening in
peel at 200 mm/min (N/cm)
Propagation of the 1st

(N/cm)
2nd opening in peel at
200 mm/min after 1 manual
repositioning operation
(N/cm)
5th opening in peel at
200 mm/min after 4 manual
repositioning operations
(N/cm)

4 | 7

Failure mode at the first . . l
. Cohesive | C(C
. opening _ 5

For the structure produced using composition 1
according to the invention, the forces needed to
initiate and ©propagate the first opening are
characteristic of an easy-open package. These forces,
that are very high for the structure produced from
composition 2, make it difficult to open the package.

9.8 2°7
IIIIIIHIIIIIMIIIIIIIIIIIIl

D — — — e s— T ", 4 s s . ¢ A ——

ohesive |

COMPOSITION | COMPOSITION |

|
|
|
|
.l
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The forces measured during reopening after
repositioning the film are high in the case of the
structures produced from the two compositions, which is
the desired aim, so0 as to obtain good isolation within

the package.

The benefit of composition 1 for the production of
multilayer films intended for “repositionable” easy-

open/reclose packages is thus demonstrated through this
comparative example. The packages using these
multilayer films, obtained beforehand by coextrusion,

exhibit an excellent compromise between easy opening
and good reclosing.
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WO 02/064694 - 26 - PCT/FR02/00491
CLAIMS

1. A hot -extrudable pressure-sensitive hot -melt

adhesive having, at its end use temperature of

generally between -20 and +40°C, an elastic modulus
G’ < 5 x 10° Pa, comprising a blend of:

- at least one styrene block copolymer; and

- at least one compatible tackifying resin,
such that this blend has:

- a viscosity, at a temperature of at least
130°C, 1lying within a range located above the power
curve: |

n = 22 000 x (dy/dt + 200) 9%
in which dy/dt - the shear rate - is between 100 and
1 000 s7%;
- a tensile strength at a pull rate of 1 ms

1

lying within the range located below the polynomial
curve:
y = -2.82x107*x® + 5.92x107*x®> - 4.97x1071%*
+ 2.15%x107'%x’ - 4.99x107°x* + 6.26x107%x + 4.71x1072,
where vy - the ordinate - represents the stress

expressed 1in MPa and x - the abscissa - represents the
deformation expressed in %.

2. The adhesive as claimed in claim 1, characterized
in that the block copolymers of the invention are
formed from styrene monomers and from at least one
other comonomer, such as 1isoprene, butadiene and
butylene, constituting diblock structures, used by
themselves or as a blend with other styrene polymers,
for example linear, radial or star-shaped triblock or
multiblock  structures, with, as constituting the
intermediate block, the abovementioned comonomers, said
block copolymers having:

- a mass percentage of the styrene phase 1in the
polymer of between 10 and 35% and preferably between 10
and 25%;

- a mass percentage of diblocks in the polymer of
greater than 30% and preferably greater than 40%; and
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- a melt flow index (MFI) according to condition
No. 10 of the NFT 51-016 standard of between 2 and
40 g/10 min.

3. The adhesive as claimed in either of claims 1 and
2, characterized 1in that the styrene block copolymer is
a copolymer of the styrene/isoprene/styrene type.

4. The adhesive as claimed in either of claims 1 and
2, characterized in that the tackifying resin is a
resin or a blend of resins conventionally used in hot-
melt adhesives, such as:

- rosin oOr 1its derivatives, rosin esters,
optionally hydrogenated;

- polyterpenes, terpene phenolics or derivatives
thereof; and

- optionally hydrogenated polymers of aliphatic
or aromatic cuts or blends of these cuts; '
having a softening point measured according to the

EN 1238 standard of between 5 and 150°C, preferably
between 80 and 140°C.

5. The adhesive as claimed 1n claim 4, characterized
in that the compatible tackifying resin comprises a

predominant resin having a pronounced aliphatic
character.

6. The adhesive as claimed in either of claims 1 and
2, characterized in that the respective weight contents
of copolymers and resins are 45 to 85%, preferably 55

to 70%, of copolymer and 15 to 55%, preferably 30 to
45%, of resin.

7. The adhesive as c¢laimed in one of claims 1 to 6,
characterized in that it contains a minor fraction of a
plasticizer, a stabilizer or a filler, such as those
conventionally used in hot-melt adhesives.
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8 . A process for manufacturing the adhesive as

claimed in one of claims 1 to 7, characterized in that
it 1is processed 1in the form of granules by hot

extrusion followed by cutting under water.

9. A mnmultilayer film formed from at least three
layers, a first one of which is sealable and separable,
a second one of which is complexable and a third one of

which, consisting of the adhesive of claims 1 to &6,

10 provides the cohesion of the assembly.

10. The use of the film as claimed 1in claim .9 for

manufacturing an easy tacky recloseable package.
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