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CEAQUE. ORTENTFD) POLYMERIC FITM
OF PREPARING

opacity; arxitomethodsofma]dngsud’xfih? More particularly,
the invention relates to a biaxially orientéd camposite such film
structures; and to their preparation by ion.

U. S. Patent 'No. 4,377, 616m7c:sesanopaque
biaxially oriented polymer f£ilm canprising a
thermoplastic polymer matrix f£ilm layer possessing mmercus
voids, a substantial mmber of which contain at least one
spherical void-initiating particle, and transparent, void-free
thermoplastic skin layers adhering to the surface of the core .
layer. The unique structure thecorelayermpartsanudl
higher degree of cpacity, poss:.bly due to the effects of light
scattering, than that poss:ble from the use of an opacifying
pigment alocne. ’I‘ransparaw’, void-free thermoplastic skin layers
are adhered to the surface of the core layer of the f£film of U. S.
Patent No. 4,377,616 to ield smooth film surfaces, free of the
surface megulantls/'ar surface projections of the core
material. WJ.thom: s?ch skin layers being provided, U. S. Patent
No. 4,377, 616 teadiesthatthelustrwsappearameofﬂxesatm
finish would be mataually lessened.

However /’the use of transparent, void-free thermoplastic
sldniayerstoi te the core layer can yield a film with
scmewhat mﬂsm use characteristics. For example, when
such films utilized in certain label making operations, a
skin layer ace may, through frictional contact, adhere to an
excessive to the label processing equipment, resulting in
labels of/poor quality and/or equipment shut-down. Although the
can often be adjusted to minimize such problems, films
which d provide a greater degree of operability would clearly
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Ancther problem scmetimes encountered in the erd-use processing
of the known opagque multilayer f£ilm structures employing
transparent, void-free thermoplastic skin layers is that often
such f£ilm structures are difficult to art. Additionally, from an
appearance standpoint, rather than provide a transparent skin
layer, it is sometimes desirable to provide a skin layer of
increased opacity.

This uwentionseekstoprovideafimstrucmteofhign
opacity which provides improved cutting characteristics ard an
improved range of operability when undergoing processing, while
maintaining high strength and stiffness.

In accordance with one aspect of this invention, there
is provided an opague, biaxially oriented polymeric film
structure comprising:

(a) a core layer, having a first surface ard a second
surface, camprising a thermoplastic polymeric matrix within which
is located a stratum of voids, a substantial mumber of the voids
containing at least one spherical, woid-initiating particle which
is phase distinct and incompatible with the matrix material, the
population of voids in the core being such as to cause a
significant degree of opacity; and

(b) at least one skin layer, adhering to at least the
first surface of the core layer, camprising a thermoplastic
polymeric matrix within which is located a stratum of voids, a
substantial rumber of said woids containing at least one
void-initiating solid particle which is phase distinct and
incampatible with the matrix material.

In accordance with a further aspect of this invention,
there is provided a process for preparing an opaque, biaxially
oriented polymeric film structure, camprising the steps of:

(a) mixing a major proportion of a first thermoplastic
polymeric mate.rlal with a minor proportion of a first material of
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higher melting point, or having a higher glass transition
teamperature, than the first thermoplastic polymeric material to
produce a core layer mixture;

(b) heating the core layer mixture produced in step (a) to
a temperature at least above the melting point of the first
thermoplastic polymeric material;

(c) dispersing the first material uniformly throughout
the molten first thermoplastic polymeric material in the form of
spheres;

(d) mixing a major proportion of a second thermoplastic
polymeric material with a minor proportion of a second material
of higher melting point, or having a higher glass transition
temperature than the second thermoplastic polymeric material to
produce a skin layer mixtwre;

(e) heat:mgtheslunlayermlxtnreprodlwedmstep (d) to
a temperature least above the melting point of the secord
thermoplastic polymeric material;

(f) dispersing the second material uniformly throughout
the molten second thermoplastic polymeric material;

(g) forming an opague, biaxially ariented polymeric film
structure from the core layer mixture and the skin layer mixture,
the forming step comprising coextrusion conducted at a
temperature and to a degree to form strata of opacifying voids
within both the core layer and the void-containing skin layer.

In order to achieve the desired film strength, stiffness
and opague appearance of the multilayer film structure of the
present invention, it is desirable that a particular thickness
relationship exist between the thickness of the care layer, the
thickness or thicknesses of the void-containing skin layer or
layers adhered to cne or both surfaces of the core layer, and the
thickness of the optional void-free skin layer which can be
transparent or pigmented for further cpaqueness. It is preferred

F-~5655-L
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that the core layer thickness be fram 30% to 95% of overall
thickness of the structure. This, in cambination wi
population and configuration of the voids in a of at
least 0.5 mils thick, will materially contribute the overall
degree of opacity of the structure. The /'onand
configuration of the voids and the core thicknéss will be such as
to cause a significant degree of cpacity, £ /a:ample, less than
50% light transmission, with less than 70% light transmission
preferred. Similarly, by maintaining the skin thickness within a
particular range in relation to the thickness of the core layer,
the overall cambination can result in an cpaque lustrous
appearance.
Other structures besides the three layer structure
described above are within the 2 of the present invention. For
example, structures having more three layers amd having
a plurality of void-containing would have particular
utility in certain applicatio Such a film could employ
different void-initiating age of the types described
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physical properties of resultant miltilayered film, as well
appea can be advantageously varied using this

enbodiment of the f£ilm approach of the present invention.

d the core layer of the film structure of the

preserrl:irwerrti itisprefarredﬂ:attheavaagediameterof
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matrix material after biaxial orientation of the structure. This
does not mean that every wvoid is the same size; rather, what is
meant is that, in general, each void tends to be of like shape
even though it may vary in its dimensions fram those of other
voids because all of the voids are initiated by spherical
particles. Ideally, the woids assume a shape defined by two
characteristics of opacity and satin-like appearance are obtained
when the two average major void dimensions are greater than about
30 microns. The void-initiating particle material for use in the
thermoplastic polymer matrix core layer should be incompatible
with the substrate material, at least at the temperature of
biaxial orientation.

The core layer has been described above as camprising a
thermoplastic polymer matrix material within which is located a
stratum of voids. The term “stratum" is intended to convey the
understanding that there are a large mmber of wvoids within
matrix and the voids themselves are oriented so that the two
major dimensions are aligned in correspondence with the direction
of orientation of the polymeric film structure. The opacity of
the system may be further enhanced by the inclusion of an
opacifying pigment; for example in an amount from 1% to 3% by
weight dispersed throughout the core layer. The pigment material
can be present in such a particle size and shape that it does
not, at least in any material sense, contribute any void
initiation by itself. The cptional presence of the opacifying
pigment may contribute 3% to 8% to the degree of opacity of the
system.

F-5655-L

The thermoplastic polymeric material camprising the
matrix of the core layer and the void-initiating particle must be
incaompatible by forming two distinct phases. The spherical
void-initiating particles constitute a dispersed phase throughout
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the lower melting thermoplastic polymeric matxix which will, upon
orientation, became a void-filled matrix with the spherical
particles contained scmewhere within the woids.

The biaxial orientation to form the film structure of
this invention described herein, in addition to rendering its
core layer opaque, improves other physical properties of the
miltilayer structure such as flex-cracking resistance, Elmendorff
tear strength, elongation, tensile strength, impact strength and
cold strength properties. In addition to this, an umusual and
highly attractive lustrous appearance is imparted to the film.
This appearance is generally not seen in the absence of the skin
layer or layers, or if the thickness of the skin layer or layers
is not encugh to conceal the surface imperfections produced
within the core layer. ‘Iherasultmgfllmcanalsopossess low
water vapor transmission rate and low oxygen transmission rate
characteristics which makes the film ideally suited for packaging
food products, including liquids. The film also has attractive
utility as a decorative wrap material. Generally, a greater
mmber of voids will be closed, as a result of which there is
essentially no opportunity for liquid and/or gas to to penetrate
the core layer.

The void-initiating particles can be organic or inorganic
provided that they are approximately spherical in shape ard within
the preferred particle size range so as to initiate the formation of
a void, which, in a significant mmber of cases, will take on a
lens-like shape, that is, a lens of a biconvex shape. When a
polymeric material is employed as the woid-initiating particle, it
can be a polymer which is co-melted with the polymer of the core
layer. In such a case, it is necessary for the woid~initiating
polymer to have a sufficiently higher melting point than the core
polymer to be incampatible therewith and to be capable of assuming a
dispersed phase in the form of small spherical particles as the
temperatire of the melt is reduced. It is preferred
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that the voif initiating particles can be prefarmed and then
uniformly di into a melt of core polymer, for example, ocne
of polypropylene, thereby minimizing the risk of thermal
degradation of core thermoplastic polymeric matrix material.
It is ieved that, because of the mmber, shape and
crientation strata-yise of the voids in the core layer, a
significantly enhancee light scattering effect is ocbtained. This

effect is further i by the presence of a void-free
transparent or pi skin layer coextensively applied to the
Core layer.

When preformed vo
it is the shape and size of

~initiating particles are employed,
particles that is important
rather than their chemical na . Thus, solid or hollow crganic
or inorganic particles of any can be employed. Interesting
effectscanbeproducedbythe:i\ofspheresofdifferent '

colors. Since, statistically, void has approximately one
particle samewhere within the void, anterstmg and aesthetically
pleasing color ard/or reflectance ef can be imparted to the
overall layer structure by use of es of different color
absorption or reflectance. The light scattered in a particular
void is additionally either absorbed ar reflected by the
void~initiating particle and a separate colgr contribution is made -
to the light scattered within each void.

The void-initiating particles can be on any of a
variety of thermoplastic resins; for example, poi lene
terephthalate, polyethylene terephthalate acetals, \polyam.ds or
acrylic resins, provided that they remain phase distinct amd
mcmupatlblemmther&smconstlurtmthermamd\erofthe
core layer. Polybutylene terephthalate (PBT), also lmen as
polytetramethylene terephthalate (PIMT), is an especiall
preferred void-initiating material for use in the
invention, typically involving processing from 450°-500°F.
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ic materials which are useful as void-initiating

particles for core matrix layer include solid or hollow
preformed glass\spheres, metal beads or spheres and ceramic
spheres. In fach any material which is inherently spherical, or
can be formed into\a sphere without causing thermal degradation
to the care polymer, is entirely suitable herein.

'memcorpora\tlmofvmdsmthecorelayeroftheflhn
structures of the invention permits a reduction in light

F-5655-L

haVi.nganoverallthickrmsofat
portion is at least 60% and the
layers makes up the remaining 40%

would be the case for a fAlm
least 1.5 mils when the corg
thickness of the skin layer
thickness.

from 2 to 7 percent by weight.

Suitably, the film structure of invention may
further camprise a void-free thermoplasticigkin layer adhering to the
second surface of the core layer, the void- skin layer being

of a thickness such that the asperities of
not, at least substantially, manifest. Such as vo
layer may contain an opacifying agent, a color

antiblocking agent.
However has now been discovered that, by ating
voids into at least one of the skin layers (b) the use of

thus extending the range of operability of such a film
processing equipment. Suitably, a second skin layer (b)
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adhered to the second surface of the core layer. Moreover, by
employing the void-initiating particles of the type preferred for
use in the practice of the present invention, the problems
associated with dislodged particles, is awoided. Although this
benefit may suggest the use of certain preferred inorganic
void-initiating particles in a non-encapsulated, single layer
structure, to achieve the same level of opagueness as is obtained
using the arganic void-initiating particles preferred for use in
the core layer, higher concentrations of inorganic material are
required. These higher concentrations would serve to sacrifice
many of the desirable attributes inherent in the polymeric matrix
material, itself, such as strength and stiffness.

Another advantage which accrues from the use of at least
one void-containing skin layer in the maltilayer film structures of
the present invention relates to an improvement in film cutting.
Surprisingly, films produced according to the present invention have
been fourd to cut in a more paper-like manner, which is advantageous
when such films are used in the production of label stock for use in
various packaging applications, such as bottle labels. The use of
a void-containing skin layer on the side of the film where the
final cut takes place creates a weaker region of f£ilm in
this critical area, while retaining overall film integrity. This
weaker region of £film is responsible for the more paper-like cutting
characteristics of the films produced in accordance with the present
invention. Such paper-like cutting characteristics have been found
to particularly benefit the production of coextruded pressure
sensitive label stock material having a peelable backing affiwed
thereto.

Void-initiating particles preferred for use in at least
one of the skin layers of the multilayer structure of the present
invention include both inorganic and organic materials. When an
organic material is employed as a void-initiating particle, it is

F~-5655-L
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important\that  the material be one which does not exhibit the
tendency becoming easily dislodged from the matrix structure,

silicate, alumi silicate, silica and alumina, with calcium

the particle size range 1 to 5 microns. The void-initiating
particles can be present in an amunt up to 70% by weight of the
skin layer prior to orlerttatn\on, a preferred range being from 5
to 20 percent by weight. cmpared to the particles preferred for
use in the core layer, these partlcles, and particularly the
inorganic particles, generally haye a random shape, rather than a
spherical shape, the shape of the particles used in the skin
layerndtbeingcriticzltomeapp\egmaceofmeresulti:g
miltilayer structure. Consistent with the void-initiating
particles used in the core layer, thos\é\particles selected for
useinatleastomoftheskinlayersxi‘ustbei:nm\patiblewith
the polymeric matrix skin layer material.\

Polympreferredforuseinﬂxe&infxiceofﬂxepresent
invention are isotactic propylene hamopolymers, random and
sequentialcopolymofpropyleneardethyle& ard cother
copolymers composed primarily of propylene units\with isctactic
polypropylene being preferred for the core layer émd for the skin
layer. Such polymeric materials will generally it melting
points of at least 285°F., preferably of at least 300%F. Melt
indices in the range of 0.5 g/10 minutes to about 8 g/10 minutes
at 446°F. are preferred.

Additives such as fillers, antioxidants, pigments
antistatic agents, slip agents and antitack agents can be
incorparated in the usual amounts in one or more of the layers :
constituting the multilayer film. \

\
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osed in U. S. Patent No. 4,701,370 the addition

i amount of particles of titanium
dioxide-coated mica to the polymeric material constituting the skin
layer or layers i a marked increase in the stiffness of the
miltilayer film. 2an Effective amount of titanium dioxide-coated
mica fcruseinthemsticeofthepresentinventimwmldbe

F-5655~L

from 0.1 to 10 weight of the skin layer material. A
suitable titanium dioxi ted mica is the Eagle Mica M series
marketed by Eagle Quality Co., of Uwckland, PA.

It is preferred to the core layer and the skin
layer or layers in producing miltilayer film of this invention.
Thereafter, the film, whether by coextrusion or by same
other technique is subjected to bi stretching, or orientation,

to an extent and at a tenperature calculated to provide the maximum
degree of opacity without any significant impairment in the physical
characteristics, including the of the film. Obvicusly,
as the materials employed in the ion of the film differ,
the corditions of biaxial arientation will\be modified to reflect
such differences. By way of aaemplificatic\ix when employing a
sterecregular polypropylene as the core pol ard when employing
PBT as the void-initiating material, a machine'\di ion orientation
from 4 to 8 times and a transverse direction oriemtation from
4 to 8 times, atadrawingtauperaumefrmzlzop\to 320°F. can
be used to provide an opague, biaxially oriented £ilm fram 0.5 to
2 mils in overall thickness.

¥When producing coextruded pressure sensitive stock
material with peelable backing, it is advantagecus fran\?xe
standpoint of label cutting to position the woid-containimg skin
layer against the peelable backing material. The pu:essm‘e\iensitive
adhesive can be applied to the surface of the void- ining skin
layer in a contimuous or discontinuous manner as dictated by
requirements of the particular application. The adhesive can
applied using any of a mmber of well-known techniques for
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accamplishing such tasks, including the technique of "printing®
the adhesive upon the exposed surface of the void-containing skin
layer.

F-5655-L

The pressure sensitive adhesive component can be selected
from amongst any of the materials which are known to be useful for
this purpose. In general, non-solvent pressure sensitive adhesive
materials are preferred to solvent-based pressure sensitive adhesive
materials. Acceptable naterlals include: natural and/or synthetic
rubbers, butadiene-styrene rubbers, polyischutylene rubbers,
polyischutadiene rubbers, ethylene-propylene terpolymer rubbers,
polyacrylic rubbers, polyvinyl ether rubbers, butadiene-acrylonitile
rubbers, butadiene-styrene-acrylonitile rubbers or butyl rubbers,
in combination with a tacky or tackifying resin, such as a rosin
ester, a hydrogenated rosin ester, the glycerol ester of
hydrogenated rosin, a polyterpene resin, a crude rubber, a
polyischutylene or other unsaturated hydrocarbon resin, a phenolated
terpene or a petroleum resin. The pressure sensitive adhesive
may also contain additives such as antioxidants or fillers.

The polymeric release layer employs a release agent
applied to the film surface to which it will subsequently be affixed
to the pressure sensitive adhesive side of the multilayer opaque
ariented film structure. The release agent can be selected from any
of the materials known to have been used for their release
properties for pressure sensitive adhesives. Comon types are
silicones and modified silicons, the modification including both
copolymerization, or silicones with cther non-release chemical
agents, or by adding non-silicone materials to a silicone coating
prior to surface application of the release agent to the release
layer. Other release agents such as polyethylene, fluorocarbon, the
Werner-type chromium complexes and polyvinylidene octadecyl
carbamate have also been used. The choice of a release coating is
dependent on the tack and adhesion level of the adhesive contained
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inthe&{acentlayerasmybeappreciatedbyﬁmseskilledin
the art. Qnyofthewell-]cmmted'miqu&s for applying release
agents may be employed herein.

If \ired,mea:posedsrfaceofoneofthes)dnlaya:‘s
canbetreate&\inalqmmaxﬂcmwerrtimlalnamm,sudxasbyflame
or corona discharge to achieve the expected benefits obtained by
such surface {.ments,su&asimprcvedi.rkreceptivity.

The folldv(‘ing Examples are illustrate the invention:

F-SGSSYL

\ EXAMPLE 1
\

A mixture of 94““percertt, by weight, isctactic
polypropylene (MP = 320°F%, melt index = 4.5), containing 6
weight percent PBT (MP = 44Q°F.) as the core layer void-
initiating material, is mel in an extruder with a screw of L/D
ratio of 20/1toprovidethecqrelayermixture. A secord
extruder, in association with the first extruder, is supplied
withthesameisatacticpolyprop}l,eneasﬂ:efixstextnﬁerh:t
containing titanium dioxide particles at 4 percent, by weight,
and talc (Cyprus Mistron ZSC) atzPement, by weight. The talc
serves as an antiblocking agent, while the titanium dioxide
particles are employed as a whitener %qrthjssldnlayermixume.
A third extruder, in association with the first two extruders, is
supplied with the same isotactic polyprome.ene as the first two
extruders ut containing 15 percent, by weight, of calcium
carbonate in crushed, random particle form, serve as
void-initiating particles for this skin laye}*mxture A melt
coextrusion iscarriedoutmilemintainingi}mecyli:ﬂerofthe
core polymer material at a temperature sufficient to melt the
polymer mixture, i.e., fram about 450°F. to about\S50°F. or
higher. The polypropylene mixtures to be extruded‘as skin layers
are maintained at about the same temperature as the Rolypropylene

\

\
g



N,

'I'hlsSheetHasBeen laced

R

icating the core layer. A miltilayer film laminate
mthacorettudmessrepresentmgabmrtmpercent
oftheoveral;lextrudedtludqms, with the thicknesses of the
s)unlayersrepgsenﬂ:gthebalanceoftheﬂlmﬂuchnss The
unoriented £ilm ed about 40 mils in thickness. The
resultant film was subsequently oriented eight by five and
one~half times usmg* a cammercially available sequential
biaxially orienting ar tus to provide a multilayer film
structure. The machmecdon (MD) orientation is conducted
at about 285°F. and the tiansverse direction (ID) orientation is
conducted at about 300°F. \‘!!\me resultant 1.5 mil miltilayer £ilm
exhibits a relatively rough syrface finish of high opacity when
viewed from its wvoid-containing, skin layer side and a smooth
lustrous appearance when viewed its non-void containing skin
layer side.

'Ihefilmsoproducedwascmq\)aredtoafilmlaminate
produced in accordance with U. S. Patent No. 4,560,614, the contents
of which are incorporated by reference in their entirety. The film
produced in Example 1 exhibited a wider range of operability in a
beveragecontamerlabelma]ungapparamsthanﬂxeflhnprodmedm
accordance with U. S. Patent No. 4,560,614. 'sz was believed to
result from the reduced coefficient of friction' qf the
void~-containing skin layer surface. Moreover, fmm an appearance
standpoint, the film produced in Example 1 ed‘ublted enhanced
opacity as a result of the void-containing skin layer utllz.zed.

\

E2MPIE 2 | \"
SOULLE < \‘S_‘
N,
This example pertains to the production of pressure %\
sensitive label stock. Once again, a mixture of 94 weight N\

percent isctactic polypropylene (MP = 320°F., melt index = 4.5),
containing 6 weight percent PBT (MP = 440°F.) as the core layer



This Sheet Has Boen Rep

[T

void-initiating X terial, is melted in an extruder with a screw
of L/D ratio of 20/1 to provide the core layer mixture. A second
extruder, in association with the first extruder is supplied with
the same isotactic pol: lene as the first extruder and
titanium dioxide partic at 4 percent, by weight, and talc
(Cyprus Mistron ZSC) at 2 percent, by weight. A third extruder
inassociationwiththefir%tmextrms, is supplied with the
same isotactic polypropylene as the first two extruders and 15
percent, by weight, of cr:ushed\ cium carbonate, to serve as
wvoid~initiating particles for layer. A melt coextrusion is
caxriedmtwhilemintainﬁagﬂxea{li:ﬁerofthecorepolyner
material at a temperature sufficient{,o melt the polymer mixture,
i.e., from about 450°F. to about 550°F,, or higher. As befare,
the polypropylene mixtures coextrudeda\s\s]un layers are
maintained at about the same temperature as the polypropylene
used in fabricating the core layer. Amul\' yer film laminate
is coextruded with a core thickness ing about 70 percent
of the overall extruded thickness, with the thi of the
sldnlayersrepraenti:gthebalameofthefi]m‘\gﬁdcms. The
unoriented film measured about 40 mils in thickness, The
resultant film is biaxially criented as in Example ;‘.. A 2:1
weight-part mixture of a hydrogenated rosin derivativé\'and
styrene-hutadiene rubber pressure-sensitive adhesive is‘printed onto
the void-containing skin layer surface. A release layer, Q:’Lso
employing the same polypropylene as used in the multilayer \
coextruded film structure, is separately extruded. A ially
obtained silicone release agent is applied to one surface of '
release layer. The multilayer cpaque film is adhered to the
separately extruded, transparent release layer.

The pressure sensitive label stock so produced was run
through a die-cutting apparatus to produce label stock having
separately detachable labels affixed to a contimuous release layer.

F-5655-L
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mmompare\d_m label stock produced in accordance with

with U. s. Pa&m: No. 4,582,736, the contents of which are
incorporated by\r\efereme in their entirety, the film produced in
accordance with the present invention exhibited improved cutting
Characteristics oven the pressure sensitive label stock produced in
accordance with U. S\%tent No. 4,582,736. This was believed to
result from the void—cont\aining layer surface. Moreover, from an

~ appearance standpoint, 'ché.\:“:‘ilm produced in Example 2 exhibited
enhanced opacity as a result.of the void-containing skin layer
utilized. N\
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1. 2an op‘;}aque, biaxially oriented polymeric £ilm structure
camprising: '

(a) acoreléxer, having a first surface and a second
surface, camprising a thermoplastic polymeric matrix within which
is located a stratum of vbids; a substantial mumber of the woids
containing at least one sg\t\xgncal void-initiating particle which
is phase distinct and incompitible with matrix material, the
pop:laﬂonofvoﬂsmtheco;ebeugsuchastoamsea
significant degree of opacity; a(:d

(b) at least one skin , adhering to at least the
first surface of the core layer, ising a thermoplastic
polymeric matrix within which is locqted a stratum of voids, a
substantlalnmnberofsaldvoldscmtaq.mnqatleastone
void-initiating solid particle which 1s~aphase distinct and
incompatible with the matrix material.

2. A film structure according toclaim 1, which further
cmpfisesavoid—free, themmoplastic skin layer adhering to the
secord surface of the core layer, thevoid—f?qgsldnlayerbeirg
of a thickness such that the asperities of the'core layer are
not, at least substantially, manifest.

- 3. A film structure according to claim 2, wherein the
void-free skin layer contains an opacifying agent, h\colcrmg
agent, or an antiblocking agent.

4. A film structure according to claim 1, whe::ema
second skin layer (b) malsoadheredtothesecorﬂsm‘f;ceof
the core layer. \

' 5. A film structure according to clain 4, wherein the
second skin layer (b) is voided to an extent which differs
that of the first skin layer (b), as indicated by relative
opacity.

F-5655-L
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6. A film structure according to claim 4 or 5, wherein
the void-initiating solid particles of the second skin layer (b)
camprises a material different fram that of the woid-initiating
solid particles of the first skin layer (b).

7. A film structwre according to any preceding claim,
vherein the core layer comprises isctactic polypropylene.

8. The film structure according to any preceding claim,
wherein the skin layer comprises from isotactic polypropylene.

9. A process for preparing an opague, biaxially
ariented polymeric film structure, comprising the steps of:

(a) mixing a major proportion of a first thermoplastic
polymeric material with a minor proportion of a first material of
higher melting point, or having a higher glass transition
temperature, than the first thermcplastic polymeric material to
rroduce a core layer mixture;

(b) heating the core layer mixture produced in step (a) to
a temperature at least above the melting point of the first
thermoplastic polymeric material;

(c) dispersing the first material uniformly throughout
the molten first thermoplastic polymeric material in the form of
spheres;

(d) mixing a major proportion of a second thermoplastic
polymeric material with a minor proportion of a second material
of higher melting point, or having a higher glass transion
temperature than the second thermoplastic polymeric material to
produce a skin layer mixture;

(e) heating the skin layer mixture produced in step (d) to
a temperature least above the melting point of the second
thermoplastic polymeric material;

(£) dispersing the second material uniformly throughout
the molten second thermoplastic polymeric material;
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(g) forming an opaque, biaxially ariemted polymeric film
structure fram the core layer mixture and the skin layer mixture,
said forming step conprising coextrusion conducted at a
temperature and to a degree to form strata of opacifying voids
within both the core layer ard the woid-containing skin layer.

10. A process according to claim 9 which further
canmprises the step of adhering a void~free, thermoplastic skin
layer to a core layer surface, the void-free skin layer being of
a thickness such that the asperities of the core layer are not,
at least substantially, manifest.

P-5655~L



