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A thermoplastic laminate comprising 1) a first outer layer comprising an ethylene homo- or co-polymer; Ii) a core layer comprising a

polyamide; Iil) a secon
protective laminate Ir

surface of the protect
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d outer layer comprising a thermoplastic polyurethane. The thermoplastic laminate Is used as an intermediate
the manufacture of a polyurethane padded carpet wherein a polyurethane foam layer I1s formed on the

ive laminate In its turn hot bonded to an upper fibrous layer.
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(57) Abstract: A thermoplastic laminate comprising 1) a first outer layer comprising an ethylene homo- or co-polymer; 11) a core
o layer comprising a polyamide; ii1) a second outer layer comprising a thermoplastic polyurethane. The thermoplastic laminate 1s used

=

as an intermediate protective laminate in the manufacture of a polyurethane padded carpet wherein a polyurethane foam layer 1s
formed on the surface of the protective laminate 1n its turn hot bonded to an upper fibrous layer.



CA 02380252 2002-01-22

WO 01/07252 PCT/EP00/06423

10

15

20

23

PROTECTING LAMINATE FOR AUTOMOTIVE CARPETING

The present mvention relates to carpeting. in particular to automotive carpeting. to a
process for the production thereof and to a thermoplastic multilaver film particularlyv suitable
for use as a protective laminate for molded carpets with polyurethane foam-padded backing.

The intenior (floor. inside roof. door and side paneling, rear window shelf. columns. etc.)
and the luggage compartment (rear partitions. rear load floor, side paneling. tailgate. etc.) in a
vehicle are covered with carpets of various classes and qualities. which by means of molding
(pressing the carpet pattern) can be exactly adjusted to fit the shell bodv of the respective
vehicle model.

Carpets are usually fitted into vehicles, particularly cars. to improve comfort by reducing
noise levels. increasing thermal insulation and resilience underfoot and adding to the decor.

The tloor covering of small and middle-class vehicles is usuallv of pile. In upper classes
as well as 1n the comfort and luxury classes high-grade velvet-pile carpeting is used with few

exceptions.
Vehicles from the upper class to the luxury class are fitted with high-grade velvet-pile
molded carpet, which 1s padded with a polyurethane soft foam backing.

Besides an upper fibrous layver and a flexible polvurethane foam laver. all the carpets also

comprise a thermoplastic resin interlaver.

There are at least two general processes for the manufacture of automotive carpets.

In one of them the upper fibrous laver is sprinkled on the reverse side with polvethviene
powder (about 200-400 g/m’). The powder is melted into a film by means of radiant heat
treatment. A thermoplastic protective laminate 1s bonded under pressure to the polvethviene
film and then a heavy laver (fleece. non-woven fabric or felt) is laminated onto the surface of
the protective laminate. Sometimes the heavy layer i1s fixed without using the polvethvlene
powder.

Rolled goods are then divided into carpet pieces. The individual pieces are placed 1n the
feeder of the molding machine where thev undergo radiant heat treatment in particular areas

and strengthened with additional. fitted heavy matenal.
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Finallyv the carpet pieces are conveyed to a forming station. heated to approximately 140

°C and shaped with the appropriate plug.

The shaped sections are hung on a convevor belt and transported one by one into the
foam-padding chamber. In these closed chambers. whose inside shape on the reverse side of
the carpet corresponds exactly to the shape of the vehicle floor 1t will be applied to. the holiow
on the back of the molded carpet 1s filled under pressure with polvurethane soft foam.

When the element has cooled. a robot cuts 1t exactly to fit using a water jet.

The function of the protective laminate in molded carpet manufacturing is to tightlv

protect the shaped carpet from the high-pressure injected polvurethane foam. The foam must
be prevented from penetrating the underside of the carpet and soiling the surface.
Tvpicaliv protective laminates 40 to 60 um thick. comprising a core polvamide [aver and

outer polvethvlene lavers are emploved 1n this process.

In the other process. the upper fibrous laver is sprinkied on the reverse side with
polvethvlene powder (about 400 to 600 g/m°) in a laminating machine. Then a heavv laver is
fixed upon 1t and a protective thermoplastic laminate is put onto the heavy layer.

The outer laver of the protective laminate bonded to the heavy laver will tvpicallv be of
polvethviene while the other outer laver will be of poivamide. Since polvurethane soft foam

adheres directlv to polvamide. this outer laver i1s foam ceated on the back.

This latter process appears to be the most advanced on2 but still presents some
disadvantages:

1) since the protective laminate lies on the outside of the molded carpet 10 be padded
with foam polvurethane. the essential polvamide layer will be more readily damaged
and a thicker laminate. with respect to that required by the tormer process. 1s needed:
i) if all free surfaces are not covered during the radiant heat treatment. the faminate
will burn through on the unprotected areas.
Protective laminates with a different structure have been proposed to overcome thesz

drawbacks.

{ J
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Japanese Kokai 201940/85 (Derwent Accession
Number 85-293325) describes for instance the use of a

thermoplastic elastomer layer, typilically formed from

partially cross-linked ethylene-a-olefin copolymer ruober,

laminated to a polyurethane foam layer by means of an

adhesive based on a high vinyl acetate EVA copolymer.

Japanese Kokai 147172/93 (Derwent Accession
Number 93-223931) teaches the use of an elastomer

composition of ethylene-propylene diene copolymer and EVA.

St1ll however the mechanical properties provided
by the polyamlde are missing and the adhesion of the
polyurethane foam to said 1ntermediate laminate 1s

F
p—

insufficient.

The present invention 1s a thermoplastic laminate,

particularly suitable for use as protective laminate 1n the

manufacture of a polyurethane padded carpet for the
automotive 1industry, that 1s characterized by good
mechanical properties at low thickness and by a suiltable

adhesive strength to the polyurethane foam without the need

of an additional adhesive 1in-between.

The protective thermoplastic laminate according to

the present i1nvention comprises at least three layers and 1s
characterized by the presence of a first outer layer
comprising an ethylene homo- or copolymer, a core layer
comprising a polyamide and a second outer layer comprising a

thermoplastic polyurethane.

If necessary or advisable to improve the bond
between the outer layer and the core layer, suitable tie

layers may also be present 1n the laminate.

In one aspect, the i1nvention provides a

3
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thermoplastic laminate for use as a protective laminate 1n
the manufacture of a polyurethane padded carpet, comprising:
(i) a first outer layer comprising an ethylene homo- or

copolymer; (ii) a core layer comprising a polyamlde; and

(1i1i1) a second outer layer comprising thermoplastic

polyurethane.

In a further aspect, the invention provides a

r—

process for the preparation of a carpet comprising an upper

fibrous layer, an intermediate protective laminate and a

polyurethane foam layer, wherein the polyurethane foam layer

g——

is formed on the surface of the protective laminate which 1s

not bonded to the upper fibrous layer, and wherelin said

protective laminate comprises a first outer layer which 1s

facing the upper fibrous layer and 1s as defined above, a

core layer as defined above, and a second outer layer as

defined above.

In a still further aspect, the invention provides
a carpet for the automotive industry, comprising an upper
fibrous layer, an intermediate thermoplastic protective

laminate and a polyurethane foam layer wherein the

polyurethane foam layer 1s formed on the surface of the
protective laminate which is not bonded to the upper fibrous

layer, and wherein said protective laminate comprises a

first outer layer which 1s facing the upper fibrous layer
and 1is as defined above, a core layer as defined above, and

a second outer layer as defilined above.

DEFINITIONS

As used herein, the phrases “"i1nner layer” and

“internal layer” refer to any film layer having both of 1its

g

principal surfaces directly adhered to another layer of the

film.

3a
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As used herein, the phrase “outer layer” réfers
any film layer having only one of its principal surféces

directly adhered to another layer of the film.

As used herein, the term “core”, and the phrase

“core layer” refer to any internal film layer that has a

primary function other than serving as an adhesive or

compatibilizer for adhering two layers to one another.

3b

Co



CA 02380252 2002-01-22

WO 01/07252 PCT/EP00/06425

As used herein. the phrase "bulk layer” refers to any layer that i1s present for the
purpose of improving the abuse-resistance. toughness. modulus. etc.. of the film. Bulk lavers

generallv compnise polymers which are inexpensive relative to other polvmers 1n the film

10

20

which provide some specHic purpose unrelated to abuse-resistance. modulus. etc.

As used herein. the phrase "tie layer” refers to anv internal laver having the primarv
purpose of adhering two lavers to one another.

As used herein the terms “polvethvlene” and “ethviene homopolymer™ identifv
polvmers consisting essenually of an ethvlene repeating unit. Depending on the
polvmerization process emploved. polvmers with a different degree of branching and a
different density can be obtained. Those characterized by a low degree of branching and
showing a density higher than 0.940 g/cm’ are called HDPE while those with a higher ievel of
branching and a density up to 0.940 g/cm’ are called LDPE.

As used herein the term “ethvlene copolymer refers to the copolvmers of ethvlene
with one or more other olefins and/or with a non-olefinic comonomer copolvmerizable with
ethvlene. such as vinyl monomers. modified polvmers thereof. and the like. Specific examples
includs ethvlene-a-olefin copolymers. ethvlene’vinyl acetate copolymers. ethvlene/ethv]
acrviate copolvmers. ethviene/butvl acrviate copolvmers. ethvlene methvl acrviaie
copolvmers. ethvlene/acrviic acid copolvmers. ethviene/methacrvlic acid copolvmers.
ionomer resins. ethvlene/alkvl acrylatermaleic anhvdrnide ter-polyvmers. etc..

As used herein. the phrase “heterogeneous polvmer reters to polymerization reaction
products of relauvely wide vanation in molecular weight and relatively wide vanation 1n
composition distribution. 1.e.. polymers made. for example. using conventional Ziegler-Natta
catalvsts. Such polvmers typically contain a relatively wide varniety of chain lengths and
COMONOMEr percentages.

As used herein. the phrase “homogeneous polvmer reters to polymerization reaction
products of relatively narrow molecular weight distribution and relatively narrow composition

distribution. Homogeneous polvmers exhibit a relatively even sequencing of comonomers
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within a chain. the mirroring of sequence distribution 1n all chains. and the similarity of length
of all chains, and are typically prepared using metallocene. or other single-site type catalysis.

More particularly, homogeneous ethviene/a-olefin copolvmers mayv be characterized
by one or more methods known to those of skill in the art. such as molecular weight
distnibution (Mw/Mn), composition distribution breadth index (CDBI). and narrow melting
point range and single melt point behavior.

As used herein. the term “ethviene/a-olefin copolvmer™ refers to such heterogeneous
matenals as linear low density polvethviene (LLDPE). linear medium density polvethvlene
(LMDPE) and verv low and ultra low density polvethvlene (VLDPE and ULDPE): and

homogeneous polvmers such as metallocene catalvzed polvmers such as EXACT™ matenal

(N

supplied bv Exxon. AFFINITY™ and ENGAGE™ matenals supplied by Dow. LUFLEXEN™
maternials supplied by BASF and TAFMER™ matenals suppliec »v Mitsur Petrochemical
Corporation. These maternials generally include copolvmers of ethvlene with one or more
comonomers selected from C, to C,, a-olefins such as butene-1. hexene-1. octene-1. etc..

As used herein the term “ethviene-acrviic acid and ethvlene-methacrvilic acid
copolvmers” refers to copolvmers of ethviene with a copolvmernsable ethvienicallv
unsaturated carboxvlic acidic monomer selected from acrvlic acid and methacrvlic acid. The
copoivmer tvpically contains from about 4 to about 18% by weight of acrvlic or methacrviic
acid units. Said copolvmer can also contain. copolvmensed therein an alkvl (meth)acrvlate.
such as n-butvl acrvlate or methacrylate or 1sobutyv] acrvlate or methacrylate. Said copolyvmer
can be in the free acid form as well as 1n the 1onized or partiallv 10nized form wherein the
neutralizing cation can be any suitable metal 1on. e.g. an alkali metal 10n. a zinc 10n or other
multivalent metal 1ons: in this latter case the copolvmer is also termed “1onomer .

As used herein the term “ethylene-vinvi acetate copolymer or "EVA™ 1s intended to

refer 1o a copolvmer formed from ethvlene and vinyvl acetate monomers wherein the ethyliene

derived units in the copolymer are present in major amounts. preterably between about 60°«

" Iy
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and 98% by weight and the vinyl acetate derived units in the copolvmer are present in minor

amounts. preferably between about 2% and about 40% by weight.

As used herein the term “ethvlene-alkyl (meth)acrylate copolvmers™ refers to
copolymers of ethylene. with alkyl (meth)acrylates, e.g. methyl (meth)acrvlate. butyl
(methlacrvlate. and 1so-butvl (meth)acrvlate wherein the ethylene derived units in the
copolymer are present in major amounts and the alkvl (meth)acrvlate derived units in the
copolymer are present in minor amounts. preferably between about 2% and about 28% by
welght.

As used herein. the term polyamide is intended to refer to both polvamides and co-
polvamides. This term specifically includes those aliphatic polvamides or copolvamides
commonly reterred to as e.g. polvamide 6 (homopolymer based on e- caprolactam).
polvamide 66 (homopoivcondensate based on hexamethylenediamine and adipic acid).
polyamide 69 (homopolyvcondensate based on hexamethylenediamine and azelaic acid).
poivamide 610 (homopolvcondensate based on hexamethylenediamine and sebacic acid).
polvamide 612 (homopolvcondensate based on hexamethylenediamine and dodecandioic
acid). polvamide 11 (homopolvmer based on I1-aminoundecanoic acid). polvamide 12
(homopolymer based on ®-aminododecanoic acid or on laurolactam). polvamide 6712
(polvamide copolvmer based on g-caprolactam and laurolactam). peivamide 666 (polvamide
copolyvmer based on hexamethvienediamine and adipic acid and e-caprolactam). polvamide
66/610 (polvamide copolvmers based on hexamethvienediamine. adipic acid and sebacic
acid). terpolvamides. modifications thereof and blends thereof. Said term also includes
crystalline or partially crvstalline. aromatic or partially aromatic. polvamides.

As used herein the term “modified polvolefin™ 1s inclusive of modified polvmer
prepared bv copolvmerizing the homopolymer of the olefin or copolymer thereof with an
unsaturated carboxvlic acid. e.g.. maleic acid. fumaric acid or the like. or a denvatve thereot
such as the anhydride. ester or metal salt or the like: as well as of modified polvmer obtained

bv incorporating. into the olefin homopolymer or copolymer, an unsaturated carboxylic acid.
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e.g. maleic acid, fumaric acid, or the like, or a derivative

thereof such as the anhydride, ester or metal salt or the

like. Examples of said modified polyolefins are graft

copolymers of malelc acld or anhydride onto ethyene/a-olefin
copolymers, graft copolymers of fused ring carboxylic
anhydrides onto polyethylene, resin mixtures of these and

mixtures with polyethylene or ethylene/a-olefin copoliymers.
DETAILED DESCRIPTION OF THE INVENTION

The protective laminate according to the present

invention comprises at least three layers: a first outer

layer, a core layer and a second outer layer.

The first outer layer comprises an ethylene homo-
or co-polymer as defined above. 1In a preferred embodiment
of the present invention said first outer layer comprises an

ethylene homo- or co-polymer selected from the group

consisting of ethylene homo-polymers and ethylene-a-olefin

copolymers. In a more preferred embodiment said first outer

layer comprises an ethylene homo- or co-polymer selected

=

from the group consisting of polyethylene of low, medium or

high density, and homogenous or heterogenous ethylene-o-

olefin copolymers of low or medium density (LLDPE or LMDPE).

Sald first outer layer may also comprise in
addition to the ethylene homo- or co-polymer a modified
polyolefin, preferably a modified ethylene homo- or po—
polymer, to possibly avoid the use of a separate tie layer
to i1mprove the bond between said first outer layer and the
core polyamide layer. In such a case the amount of modified

polyolefin may be as low as 5-10% by weight of the overall

welght of the first outer layer and still provide for the

desired i1mproved adhesion.
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The core layer comprises a polyamide as defined

above.

In a preferred embodiment of the present i1nvention

the polyamides suitable for use 1n said core layer have a
melting temperature below 220°C. In a more preferred
embodiment said core layer comprises a polyamide with a
melting temperature below 210°C. Certain copolyamides 6/12

(such as PA6/12 CR-8 and CR-9 by EMS), certain copolyamides

6/66 (such as Cniamid™ CF 815 by Caffaro), certain

copolyamides of polyamide 6 and a partially

7a
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aromatic polvamide (such as Durethan® CI31F and CI31FKS by Baver) or certain

terpolvamides such as those based on polyamide 6. polyamide 11. and polyamide 66 (such as

those sold by Baver under the trade name Durethan® KU 2-215

toJ

or KU 2-2133F). are

examples of suitable polvamides.

The second outer layer in the protective laminate of the present invention comprises a

thermoplastic polvurethane. or a blend of thermoplastic polvurethanes.

The thermoplastic poivurethane of the second outer laver mav be of the ether or of the
ester type. In case a blend of polyvurethanes is emploved. each polvurethane component mav
independently be of the ether or ester type.

Inese polymers tend to be sticky and are suitable blended with anti blocking agents. The
can be used in blends 1n order to adjust the polvmer flow viscosity and surface tackiness as
desired.

In a preterred embodiment of the present invention said second outer layer will essentialiv
consist of said thermoplastic polyvurethane or blend of thermoplastic poluyvrethanes. optionaliv
contamning up to 10 %. preferablv up to 7 %. and more preferablyv up to 5 % of a masterbatch

of the desired additives in a thermoplastic compatible resin. such as the same or another

polvurethane resin or anyv other resin compatible therewith.

The overall thickness of the protective laminate according to the present invention is
tvpicaliv compnised between about 25 and about 80 um. preferablv between about 30 and
about 70 um and even more preferably between about 33 and about 60 um.

The thickness of the first outer layer is generally at least 3 um. preferably at least 7 um
and even more preferablyv at least 9 um. As this polvmer is the least expensive one. when the
bulk of the laminate has to be increased this 1s the laver that 1s generallv increased in
thickness.

The second outer laver has a thickness that i1s generally comprised between about 5 and

about 20 um. preferablv between about 7 and about 13 um and even more preferably between

about & and about 14 um.

0
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Thin polyamide core layers are generally
sufficient to provide the laminate with the desired
mechanlical properties. Typical thicknesses are between
about 5 ym and about 25 um, preferably between about 10 and
about 18 wum.

If present, tie layers will have a thickness of
few microns, e.g., from about 2 to about 10 pm, preferably
from about 3 to about 8 um and even more preferably from

about 4 to about 6 um.

The thermoplastic protective laminate according to
the present i1nvention 1s obtained by coextrusion. The film
1s not stretched or oriented, at least intentionally. A
slight orientation, so-called accidental orientation, may be

present depending on the production method employed.

A preferred method of manufacture thereof is the

hot blown method.

Alternatively 1t 1s possible also to use the cast
extrusion method, either through a round or preferably

through a flat die.

The new protective laminate according to the
present 1nventilon 1s then sultable employed in the

manufacture of a molded carpet as known in the area.

Fig. 1, 2, and 3 represent a schematic cross-
sectional view of alternative molded carpets that can be
manufactured using the protective laminate according to the

present 1nvention.

In particular, with reference to Figure 1, the
tufted carpet, made up by the combination of (1), (2), and

(3), wherein (1) represents a layer of carpet pile or of
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fleece, (2) 1s a layer of fleece or cotton weave, and (3) 1s
a layer of latex or hot melt or polyethylene bond, 1s

charged from the roll onto a feeder machine and sprinkled on

the reverse side with polyethylene powder (200-400 gfm?).
The powder 1s melted into a film by a heat treatment forming
layer (4) and a heavy layer (7) 1is laminated thereto. Then,
the protective laminate of the invention 1s fixed with the
polyethylene side to the heavy layer. After shaping in an
extra operational step, polyurethane foam (6) 1is applied

under pressure to the free polyurethane side. Instead of a

heavy layer, that 1s a non-woven material obtained from
several resins, often recycle materials, fleece or a textile

molding compound can be used as layer (7).

9a
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Alternatively. as illustrated in Figure 2. the molded carpet does not contain a heavy layer
(7) and the protective laminate (3) is directly adhered with the polyvethyvlene outer layver to the
sintered polvethviene layer (4).

Still alternatively. as -illustrated in Figure 3. the protective laminate (5) of the present
invention is directly adhered with the polyethyviene outer laver to the latex or hot melt layer
(3) without the intermediate sintered polvethviene laver (4).

The advantages of this overall method are many:

— the elasticitv of the new thermoplastic laminate. influenced by the

~

polvurethane laver. improves puncture resistance and the molding capacity of the

carpet structure:

compared to the conventional poivethviene/polvamide laminates on the
market. appreciable reductions in thickness are possible with the protective laminate
of the invention:
— the use of the new laminate eliminates the problems caused by the curling of

the polvethviene/polvamide conventional structures around the swell and the

connecting part that does not lie flat

Another object of the present invention 1s therefore a process for the preparation of a
carpet comprising an upper fibrous laver. an intermediate thermoplastic protective jaminate
and a polvurethane foam laver wherein the polvurethane foam laver 1s formed on the surface
of the protective laminate which is hot bonded to the upper fibrous layer characterized in that
said protective laminate comprises a first outer laver which 1s facing the upper tibrous layer.
comprising an ethvlene homo- or copolymer. a core layer comprising a polyamide and a
second outer laver comprising a thermoplastic polvurethane.

The invention is further illustrated by the following examples that are provided for the
purpose of representation and are not to be construed as limiting the scope of the invention.

Unless indicated otherwise. all percentages are by weight.

PO
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EXAMPLES

Five laver films having the following general structure have been coextruded on a hot
blown line:

LDPE/tie/PA/tie/TPU.

(General resin descriptions are shown 1n Table 1.
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The temperature profiles for the TPU were established so that to keep the polvmer melt

below the cntical temperature of 230°C.

Both TPU and PA resins were pre-dried for at least 4 hours at 83-90°C in a convection

L

oven prior to extrusion. The coextrusion system was also equipped with an enclosed feeder
and a dry‘inert gas purge to prevent moisture absorbtion by the TPU from the atmosphere.
The film layers were added starting with LDPE at the bottom of the die and ending with

the TPL, on the outside of the bubble at the top of the die.

Laver target thickness was 15 um/5 um/13 um/5 um’10 um for the LDPE tie PA tie TPU

10 lavers respectively.

The obtained films were cooled with a standard air ring. slit on both edges and separated

to provide two single ply films that were wound with the TPU layer on the outside of the roll.
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CLAIMS:

1. A thermoplastic laminate for use as a protective
laminate 1n the manufacture of a polyurethane paddedgcarpet,

comprising:

(1) a first outer layer comprising an ethylene

homo—- or copolymer;
(ii) a core layer comprising a polyamide; and

(111) a second outer layer comprising

thermoplastic polyurethane.

2. The thermoplastic laminate of claim 1, further
comprising a tie layer or tilie layers bonding the core layer

to an outer layer or both outer layers respectively.

3. The thermoplastic laminate of claim 1 or 2,

wherein the first outer layer, the ethylene homo- or co-
polymer 1s selected from the group consisting of

polyethylene and ethylene-a-olefin copolymer.

4 . The thermoplastic laminate of claim 3, wherein the
first outer layer, the ethylene homo- or co-polymer 1s
selected from the group consisting of polyethylene of low,
medlium or high density and ethylene-a-olefin copolymer of

low or medium density.

5. The thermoplastic laminate of any one of claims 1
to 4, wherein the core layer, the polyamide has a melting

temperature below 220°C.

6. The thermoplastic laminate of claim 5, wherein the

core layer, the polyamide has a melting temperature below

210°C.

14
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7. The thermoplastic laminate of any one of claims 1
to 6, wherein the second outer layer, the thermoplastic

polyurethane 1s of the ether or of the ester type.

8 . A process for the preparation of a carpet
comprising an upper fibrous layer, an intermediate

protective laminate and a polyurethane foam layer, wherein

the polyurethane foam layer is formed on the surface of the
protective laminate which 1s not bonded to the upper fibrous
layer, and wherein sald protective lamlnate comprises a
first outer layer which 1s facing the upper fibrous layer
and 1s as defined in any one of claims 1, 3 and 4, a core
layer as defined in any one of claims 1, 5 and 6, and a

second outer layer as defined in claim 1 or 7.

9. The process of claim 8, wherein the protective
laminate also comprlses a tlie layer or tie layers bonding

the core layer to an outer layer or to both outer layers

respectively.

10. A carpet for the automotive industry, comprising
an upper fibrous layer, an intermediate thermoplastic

protective laminate and a polyurethane foam layer wherein

the polyurethane foam layer 1s formed on the surface of the
protective laminate which 1s not bonded to the upper fibrous
layer, and whereilin said protective laminate comprises a
first outer layer which 1s facing the upper fibrous laver
and 1s as defined in any one of claims 1, 3 and 4, a core
layer as defined 1n any one of claims 1, 5 and 6, and a

second outer layer as defined in claim 1 or 7.

SMART & BIGGAR
PATENT AGENTS
OTTAWA, CANADA

15



CA 02380252 2002-01-22

PCT/EP00/06425

WO 01/07252

173

(S)
(1) —+

. ¢a.~

cmds cow -

¥

I o bt e
?_ )
| ) /| |
| ]
2
...; - ,. _/I\ |
; finy .\.*.‘..,_.._.w.i HREL

e

x«. : R

:_.3 at & s:

qr..l. « ’A

L

s ;// o/ [\

Loy 1 oy

. . Fi _...
: ._—r_“ . -b

a _7// “ % MR 2 \g %e

_. ‘ : . _..

\\w z oMY

v} ﬁ _7/ £ k&g //// \ %\\ Z/,

i-ll.ll‘.\.l t-

e

i

2 ) _‘

M

SUBSTITUTE SHEET (RULE 26)



PCT/EP00/06425

CA 02380252 2002-01-22

WO 01/07252

. : , / | K h
; ,_. .__ S I P .__. _ : ,f .\__ B _ ‘..: R P Y ._ .: ; : R ;_.x.\_, R

s

ater o

*ﬁ!“r&ﬁl ' . -s.. vo.li &3 J»A*.IT a.’.lt. CE l_.‘hll_.h -h(-.—‘b ‘\1I9n.~ ﬁi‘“ > N.J \l_l h .F ..- R
ﬁ A - .- L . J _r ; . N u_w . . .. A L . . .
s. . . N v . ..
— *% m . h 40‘ . Jv M aRck ] UA e [ ‘ & Ne hn-h- , o8 A... B .. 5 .
w&ﬁr ...WF F ﬁv m .Fu,: m%ﬁ.. SPRIE 3»___* M _LF :n ..v.f P |

n Jd—u

’

-

e L

SUBSTITUTE SHEET (RULE 26)



CA 02380252 2002-01-22

PCT/EP00/06425

WO 01/07252

/

- mk - ow . oM

W _
AN

(I
"
NN

q

(G)
(€)

e S ———— A N

~

.

.._h_ﬁm.& ../H Rl ;

en _

Al

I R

N
FAYY
u.. .r..;._ ' m#.
by T, Lol

T

L I
LY UL
I_.__ v &

A

ANV o _ﬂf .“g\‘m?z

(1)

_ _

?ﬂ

,

I

.\h,-.

|

r

7

4

_H

-

.—-‘ 1

L.._A..

-~

Jf. .mr

’w..

.
-
lol
M

-
.lf!t,.l.r.

\ww_...

;,_

f...?\

’-
Y

_ : \ 'y .,

L

.].v‘li - -

-~

.

- -

b ..

Lol
n}.n..

o A b.-.. .

Q._ k
I?r.:.

*..

~

\

~.Y R,

e
| / ‘ _
| p
) ! }
S B P

A..:ITN
_.-

'R r:.r&
i)

“
LY

N
_ﬂ/r [

3
._g._....

[

Fe w \ﬂf

,__.;.w :.

fq.,:

M
i \ s )

.

SUBSTITUTE SHEET (RULE 26)



P W&“ i «\\\w s ”"}\“‘ %W ! HW \«\um\ MG‘N I N Mi\;\k W@h i Wfiw W(.;WJ 2

Oy,

:‘ m;‘
N K H
(l f,"‘ _," f— (B)

I

w

- .

it ' ?'N f;j’é' }“ qﬁ; :, :sfgi,,,;g &
¥ v J¥ v,
'ﬁ.s."f;’“_- A f‘*.éa?u&u bl ’u« RO

I/ ..:-" \_;:/,-] ( ’ -"':\\ - \I\ - k ] </ / | ’/_\l (
. (' \ ' i l W l 1 J } |
i f
/ ] J
/! /
‘ (

; #{511‘1?“/{:"1

w; ik
"L.-....J *‘c‘t %

"y
th
AL
|

oy
R




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - abstract drawing

