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'lbis invention relates to polymer fi of enhanced 

opacity; am to methods of making such fi1J. More particularly, 

the invention relates to a biaxially ori~ cuaposite such film 

structures; ani to their preparation by ~on. 
u. s. Patent ·No. 4, 377, 616 ~{oses an opaque, 

biaxially oriented polymer film struct;m:e ~isin;;J a 

t:herrooplastic polymer matrix film co1' layer possessin;;J numerous 

voids, a sumtantial number of Waic:J. contain at least one 

spherical void-initiatinq particll, ard transparent, void-free 

t:herrooplastic skin layers adher~ to the surface of the core . 
layer. 'lhe unique structure o/ the core layer .iJnparts a much , 
higher degree of opacity, ~ibly due to the effects of light 

l 
scatterin;;J, than that p:JSS¥e fran the use of an opacifyin;;J 

pigment alone. ~, void-free t:herrooplastic skin layers 

are adhered to the surface of the core layer of the film of U. s. 
Patent No. 4,377,616 to.i~ield SlOOOt:h film surfaces, free of the 

surface irregularities/~ surface p.rojections of the are 

material. Without st#i skin layers bein;J provided, U. S. Patent 
. . I . 

No. 4,377, 616, teadies that the lustrous ~ of the satin 

finish would be mJer,ially lessened. 

Hc:Mever// the use of transparent, void-free t:herrooplastic 

skin la~late the core layer can yield a film with 
sanewhat le em use dlaracteristics. Far example, when 

utilized in certain label i:naldn;J operations, a 

ace nay, through frictional contact, adhere to an 

tiearee to the label processin;;J equipnent, resulting in 

labels of poor quality ani/or equipnent shut-down. Although the 

equi; can often be adjusted to minimize such problems, films 

d provide a greater degree of operability would clearly 

I 
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Another problem sc.met.bnes enca.mtered in the em-use processing 

of the knam opaque nlll.tilayer film structures erployin:J 

transparent, void...;free thermoplastic skin layers is that often 

such film structures are difficult to cut. Additionally, from an 

appearance stampoint, rather than provide a transparent skin 

layer, it is sanetiines desirable to provide a skin layer of 

increased opacity. 

'lhis invention seeks to provide a film structure of high 

opacity which provides iltproved cuttin;J characteristics arxi an 

inproved ran;e of operability when uniergoinq processin:J, while 

~ high strength arxi stiffness. 

In acxm'dance with one aspect of this .invention, there 

is provided an opaque, biaxially oriented polymeric film 

structure conprisinq: 

(a) a care layer, havin; a first surface arxi a seconi 

surface, conprisinq a thermoplastic polymeric matrix within which 

is located a stratum of voids, a sul:Btantial number of the voids 

oont:aininq at least· one spherical, void-initiatinq particle which 

is P1ase distinct arxi incarpatible with the matrix material, the 
I 

population of voids in the core bellJ;J such as to cause a 

significant degree of opacity; arxi 

(b) at least one skin layer, adherinq to at least the 

first surface of the care layer, oanprisinq a thermoplastic 

polymeric matrix within which is lcx::ated a stratum of voids, a 

sutstantial number of said voids oo.ntaininq at least one 

void-initiatinq solid particle which is piase distinct am 
inccmpatible with the matrix material. 

In aocoJ:danc:e with a further aspect of this invention, 

there is provided a process for preparinq an opaque, biaxially 

oriented polymeric film structure, ccarprisinq the steps of: 

(a) nrl.xin] a major proportion of a first thermoplastic 

polymeric material with a minor prq:xn: tion of a first material of 
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higher meltin;J point, or havin.; a higher glass transition 

't:enperature, than the first therlooplastic polymeric lllaterial to 

pr6duce a care layer mixture; 

(b) heatini the care layer mixture produced in step (a) to 

a teiuperature at least al:xJve the meltirq point of the first 

therlooplastic polymeric naterial; 

(c) dispersirq the first material uniformly throughout 

the oolten first thermplastic polymeric material in the fonn of 

spheres; 

(d) mixinJ a major pi:oportion of a secom therlooplastic 

polymeric material. with a minor propc:n:tion of a secon:i material. 

of higher meltirq point, or havinj a higher glass transition 

temperature than the secon:i thermplastic polymeric material to 
produce a skin layer mixture; 

(e) heatmj the skin layer mixture produced in step (d) to 

a te11£erature least al:xJve the meltirq point of the seoond 

thel:m::Jplastic polymeric material; 
(f) dispm;~ the secom material unifcmnly throughout 

the mlten second therlooplastic polymeric material.; 

(g) f~ an opaque, biaxially oriented polymeric film 

structure fran the core layer mixture am the skin layer mixture, 

the forminl step caiprisirg ccextrusion oorxiucted at a 

temperature am to a degree to farm strata of opacifyirg voids 

within :both the core layer aIXi the void-cont:ain:in.;J skin layer. 

In order to achieve the desired film strength, stiffness 

am opaque appearance of the nW.tilayer film st:ructure of the 

pi: esent invention, it is desirable that a particular thickness 

relationship exist between the thickness of the core layer, the 

thickness or thidmesses of the void-cont:ain:in.;J skin layer or 

layers adhered to one or 1x>th surfaces of the core layer, am the 

thickness of the optional void-free skin layer which can be 

transparent or pigmented for further opaqueness. It is preferred 
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that the core layer thickness be frau 30% to 95% of 

thickness of the structure. 'lhis, in canbination · 

p::ptlation arxi configuration of the voids in a ~".-,..., 

least o.s mils thick, will materially contril:ut:e 

degree of opacity of the structure. '1he ~~~ 
. I 

configuration of the voids arxi the core t:h.ic1a)ess will be such as 

to cause a significant degree of opacity, fi exanple, less than 

sot light transmission, with less than 70% f~t transmission 

preferred. Sjmj larly, by maint:ainin1 the .'8kin thickness within a 

particular raB1E! in relation to the thi~ of the core layer, 

the ~l oat1bination can result in opaque lustrous 

awearance. 

described above are within the 

exanple, structures havirg nv:rre 

of the present invention. For 

three layers am hav:in;J 

a plurality of void-containinq _._.,._v,.,.._,,,. 

utility in certain ~licati SUdl a film could enploy 

different void-initiatin;J agel)ts of the types described 

id-containinq layers arxi/or have 

:-actl'lt:alinii.n; layers voided to a different extent 

void-initiatinq particles ariJ/or 

• As can be ai;:p:eciated, mt:h the 

resultant Dllltilayered filln, as well 

as its visual 8"eaJ::aP:::s can be advantageously varied usil'g this 

enhod.iment of the f' ~of the present .invention. 

To the care layer of the film structure of the 

present inventi it is preferred that the average diameter of 

particles used in that layer be frau O. l. to 

10 microns. particles shoo.ld be qenerally SJ;ilerical in 
initiate a void of unusual regularity ariJ 

a stratified relationship throughout the 

·c polymer 
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matrix material after biaxial orientation of the structure. 'lhis 

does not mean that every void is the same size; rather, what is 

meant is that, in general, each void tenjs to be of like shape 

even though it may vary in its dimensions fran those of other 

voids because all of the voids are initiated by spherical 

particles. Ideally, the voids assume a shape defined by two 

opposed am edge-contactin; concave disks. Optinum 

characteristics of opacity am satin-like appearance are obtained 

when the two average major void dimensions are greater than about 

30 microns. '!he void-initiating particle material for use in the 

thentq>lastic polymer matrix core layer should be incalpatible 

with the substrate material, at least at the temperature of 

biaxial orientation. 

'lhe core layer has been described above as carpris:in;J a 

thernr::Jplastic polymer matrix material within which is located a 

stratum of voids. 'lhe tenn "stratum" is interXled to convey the 

urxierst:arxim; that there are a large number of voids within 

matrix am the voids themselves are oriented so that the two 

major dimensions are aligned in corresporxience with the direction 

of orientation of the polymeric film structure. 'lhe opacity of 

the system may be further enhanced by the inclusion of an 

opacify:in;J pigment; for exanple in an anomt fran 1% to 3% by 

weight dispersed throughout the core layer. 'lhe pigment material 

can be present in such a particle size am shape that it does 

not, at least in any material sense, contr.il::ute any void 

initiation by itself. 'lhe optional presence of the opacify:in;J 

pigment may cont:ril:ute 3% to 8% to the degree of opacity of the 

system. 

'!he thernr::Jplastic polymeric material catprisin] the 

natrix of the core layer am the void-initiat:in;J particle must be 

incalpatible by fomi.n;J two distinct phases. 'lhe spherical 

void-initiat:in;J particles constitute a dispersed P1ase throughout 
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the lower melting thenncplastic polymeric matrix which will, upon 

orientation, beoane a void-filled matrix with the spherical 

particles contained sanewhere within the voids. 

'lhe biaxial orientation to farm the film structure of 

this invention described herein, in addition to rerxiering its 

core layer opaque, i.nproves other J;ilysical properties of the 

multilayer structure such as flex~ resistance, Ellrerxiorff 

tear stren;ith, elon;iation, tensile stren;ith, illpact st:rerr:Jth am 

cold sb:ength properties. In addition to this, an urrusual am 

highly attractive lustrous appearance is imparted to the film. 

'Ibis appearance is generally not seen in the absena! of the skin 

layer or layers, or if the thickness of the skin layer or layers 

is not enough to conceal the surface inprlections produced 

within the core layer. '1he resulting film can also possess low 

water vapor transmission rate am low axyqen transmission rate 

characteristics which makes the film ideally suited for packaging 

focxi products, including liquids. 'lbe film also has attractive 

utility as a decorative wrap material. Generally, a greater 

:runber of voids will be closed, as a result of which there is 

essentially no opportunity for liquid am/or gas to to penetrate 

the care layer. 

'lhe void-initiating particles can be organic or inorganic 

provided that they are approximately spierical in shape am within 

the preferred particle size ran:;,e so as to initiate the fm:mation of 

a void,_ which, in a significant number 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 void-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 void-initiatin; 

polymer to have a sufficiently higher melting point than the core 

polymer to be .incc:llpatil:>le therewith arxi to :be capable of assuming a 

dispersed !iJase in the form of small spierical particles as the 

tenp!.rature of the melt is reduari. It is preferred 
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initiatin:J particles can be preformed arxl then 

mtlformly · into a melt of care polymer, for example, one 

of polyp.ropyl~, thereDy minimizin:;J the risk of thermal 

degradation of~ care thermplastic polymeric matrix material. 

It is belJ..evea. that, because of the number, shape arxl 

orientation strata~ise of the voids in the care layer, a 

significantly~ light scatterin:;J effect is obtained. '.Ibis 

effect is further~ by the presence of a void-free 
transparent or p1 skin layer coextensively applied to the 

cxire layer. 

When preformed vo -initiatin; particles are enployed, 

it is the shape and size of 

rather than their chemical na: • 'lb.us, solid or hollC1t1 organic 

or inorganic particles of aey can~ enployed. Interest.in;J 

effects can be produced by the ;f spieres of different 
colors. s~, statistically, void has approximately one 

particle sanewh.ere within the void, ~ arxl aesthetically 

pleas.in; color arxl/or reflectance ef~ can be imparted to the 

overall layer structure by use of ~es of different color · 

ab;orption or reflectance. 'lbe light scattered in a particular 

void is ·additionally either amorbed or ~lected by the 

void-initiat:llg particle arxl a separate co~Itrilntion is ma.de 

to the light scattered within each void. 

'Dle void-initiatin; particl.es can be on aey of a 

variety of therJOOplastic resins; for exanple, po~lene 
t:ereprt:halate, polyethylene terephthalate aoetals,\polyamides, or 

ac:eylic resins, provided that they remain P1ase distinct am 
:incntpatible with the resin constitutinI the renain:ik of the 

core layer. Polyb.rtylene terephthalate (PBI') , also ~ as 

polytet:ramethylene terephthalate (PD!!') , is an especiall 

preferred void-initiatin::J. material for use in the JrE~~ 

invention, typically involvirg proc:sss.in; fran 4S0°-soo°F. 
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Incmgcmi'1 c materials which are useful as void-initiating 

particles for ~ core matrix layer include solid or hollow 

preformed glass ~, metal beads or ~ an:l ceramic 

~es. In fa artf material which is inherently spmrical, or 
can be formed. into\a- sphere without causirg thermal degradation 

to the core polymer\ is entirely suitable herein. 

'!he ~tion of voids in the oore layer of the film 

structures of the · ion permits a reduction in light 

transmission to as low as 16% am even lower. '!his 

TNOUJ.d be the case for a f havirX;J an overall thickness of at 

least 1.5 mils when the 

thickness of the skin layer 

thickness. 

portion is at least 60% an:l the 

layers makes up the remaining 40% 

'cle size of the void- initiatirg 

particles is frau 0.1 to ·10 mi , it is particularly preferred 

that the particle size is fran o. 7 to 2 microns. 'lhe 

void-initiating particles can be in up to 20% by weight 

of the core layer prior to orientation a preferred ranJe being 

fran 2 to 7 percent by weight. 

SUitably, the film structure of · invention may 

further cxmprise a void-free thenooplastic · layer adherirg to the 
secxni surface of the core layer, the void- skin layer beirg 

of a thickness such that the asperities of oore layer are 

not, at least substantially, manifest. SUch void-free skin 

layer may contain an opacifyin;J agent, a color' 

antiblockin;J agent. 

However has new been discovered that, by ll'lCOJ:Poratin;J 

voids into at least one of the skin layers (b) f"mri'.lr:m 

inorganic void-initiatinq particles, the coefficient f friction 

of the surface of that skin layer can :be significantly reduced, 

thus extemirg the rcm;Je of operability of such a film film 

processirg equipnent. SUitably, a seconi skin layer (b) 
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adhered to the secon:i surface of the ocre layer. Marecver, by 

erploying the void-initiatiDJ particles of the type preferred for 

use in the practice of the present invention, the problems 

associated with dislodged particles, is avoided. Although this 

benefit may suggest the use of certain preferred inorganic 

void-initiating particles in a non-encapsulated, ~le layer 

structure, to achieve the same level of opaqueness as is obtained 

using the organic void-initiat.in;J particles preferred for use in 

the ocre layer, higher concentrations of inorganic naterial are 

required. '1bese higher concentrations ww1d serve to sacrifice 

many of the desirable attribrt:es inherent in the polymeric matrix 

material, it.Self, such as stl:e.rgth am stiffness. 

Another advantage which aocrues fran the use of at least 

one void-containin;J skin layer in the l'Llll.tilayer film sb:uctUres of 

the present invention relates to an :illlprovement in film c:uttinq. 

SUrprisingly, films produced aoooniin;J to the pt esent invention have 

been found to cut in a nm-e paper-like manner, which is advantageous 

when such filns are used in the production of l.al:lel stcc:k for use in 

various packaging applications, such as bottle labels. '!he use of 

a void-cont:ainirq skin layer on the side of the fillll where the 

final cut takes place creates a weaker region of fillll in 

this critical area, while retain:iD} overall film integrity. '!bis 

weaker region of film is responsible for the mere paper-like c:uttinq 

characteristics of the films produced in accardance with the present 

invention. SUch paper-like c:uttinq characteristics have been found 

to particularly benefit the production of coext:ruded pressure 

sensitive l.al:lel stcck material havin; a peelable bac1dn;J affixed 

thereto. 

Void-initiating particles prefer.red for use in at least 

one of the skin layers of the lllllltilayer structure of the present 

invention include both inorganic am organic naterials. When an 

organic naterial is enployed as a void-initiat.in;J particle, it is 
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becan.irXJ easily dislodged fran the matrix structure, 

.......................... 'll'lthrn.i~. Prefen-ed inorganic materials include 

carbor~:te, magnesium carbonate, magnesium 

silicate, al,uw.&.' uup• silicate, silica ani alumina, with calcium 

carbonate bein;J 'cularly preferred. As was the case for the 

void-initiati:1'l:J · cles preferred for use in the oore layer, 

the preferred particl size of the void-initiating particles is 

fran 0.1 to 10 microns, while it is particularly preferred that 

the particle size range~ 1 to 5 microns. 'Ille void-initiating 

particles can be present ~ an ano.mt up· to 70% by weight of the 

skin layer prior to orienta~on, a preferred ~ bein;J fran 5 

to 20 percent by weight. ~ to the particles preferred for 

use in the core layer, these pa°X:ticles, am. particularly the 

inorganic particles, generally ~ve a ranian shape, rather than a 
\ 

spherical shape, the shape of the 'particles used in the skin 

layer not beil'¥1 critical to the ~ of the resultinq 

multilayer structure. Consistent wi~ the void-initiating 

particles used in the core layer, ~ particles selected for 

use in at least one of the skin layers ~ be i.maupatible with 
\ 

the polymeric matrix skin layer material.\ 

Polymers preferred for use in the~ of the present 

invention are isotactic propylene haoopol~, ram.an am 
sequential copolymers of propylene am. ethyid\ ani other 

copolymers ccarp>sed primarily of propylene unitS\ with isotactic 

polypropylene .beirg preferred for the oore layer~ for the skin 

layer. SUch polymeric materials will generally ~it melting 

points of at least 285°F. , preferably of at least 300\F. Melt 

imices in the range of 0.5 g/10 minutes to about 8 q/to minutes 

at 446°F. are preferred. 
Additives such as fillers, antioxidants, pigments 

antistatic agents, slip agents an:i antitack agents can be 

incm:porated in the. usual mmts in one or more of the layers\ 
oonstitutin;J the multilayer film. 

I 
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osed in u. s. Patent No. 4, 701,370 the addition 

"'LL'lLIL anamt of particles of titanium 

dia>dde-coated ~the p:ilymerlc material c:onstitutinq the sJtin 
layer or layers · a marked increase in the stiffness of the 

multilayer film. An ~fective anoint of titanium diox:i.de-ooated 

mica for use in the ~ce of the present invention would l:e 

frail O. l to 10 weight of the skin layer material. A 

suitable titanium di · :ted mica is the Eagle Mica M series 

marketed by Eagle Quality Co., of Uwcklan:i, PA. 

It is preferred to ~ the core layer am the skin 

layer or layers in producin; 1n\ ~tilayer film of this invention. 

'lhereafter, the film, whether ~ by UJeXt:cusion or by sane 

other technique is subjected to l:>~ stretc:hin;J, or orientation, 

to an extent am at a tempei.ature cail.cul.ated to provide the maximum 

degree of opacity without~ signif~ iJrpainnent in the }:ilysical 

characteristics, includirg the ~ of the film. Obviously, 

as the materials employed in the ~cm of the film diff~, 
the ocnlitions of biaxial orientation wiIB l:e IOOdified to reflect 

sum differences. ~ way af """"'lllif~>men mplDyiJq a 
stereoregu1ar polyprq>ylene as the core pol am when employin;J 

PB!' as the void-initiatinq material, a machine~ orientation 

frail 4 to a times am a transverse direction ori~ fran 

4 to a times, at a drawin:;J tei•;mature fran 2l2°F'\ to 320°F. can 
te used to provide an opaque, biaxially oriented fi~ fran o.s to 

2 mils in overall thiclmess. \ 

When produc.iD;J coextruded pressure sensitive \atei stock 

material with peel.able backi.n;J, it is advantaqecus fran \~ 
stampoint of label aittin;J to position the void~ skin 

layer against the peelal:>le bacld.n;J material. '!he pressure ~itive 
adhesive can be applied to the surface of the void. · · · skin 

layer in a oontinucus or discontinucus manner as dictated by 

requirements of the particular application. '!he adhesive can 

applied usin';J ~ of a number of well-known techniques for 
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acc:onplishin] such tasks, includi?X1 the technique of "printirq" 

the adhesive upon the exposed surface of the void-c:ontainirg skin 

layer. 

'!he pressure sensitive adhesive cx::mp:ment can be selected 

fran amon;ist any of the materials which are known to be useful for 

this purpose. In general, non-solvent pressure sensitive adhesive 

materials are prefer.red to solvent-based pressure sensitive adhesive 

materials. Acceptable materials include: natural ard./or synthetic 

rubbers, b.Itadiene-styrene rubbers, polyisol:Jltylene rubbers, 

polyisomtadiene rubbers, ethylene-propylene terpolyner rubbers, 

polyacrylic rubbers, polyvinyl ether rubbers, bltadiene-acrylonitile 

rul::.lbers, mtadiene-styrene-acrylonitile rubbers or :t::utyl rubbers, 

in cx:mbination with a tacky or tackifying resin, such as a rosin 

ester, a hydrogenated rosin ester, the glycerol ester of 
hydrogenated resin, a polyterpene resin, a crude :rubber, a 

polyisol:utylene or other unsaturated hydrocarbon resin, a phenolated 

terpene or a petrcileum resin. '!he pressure sensitive adhesive 

may also contain additives such as antioxidants or fillers. 

'!he polymeric release layer errploys a release agent 

applied to the film surface to which it will subsequently be affixe:i 

to the pressure sensitive adhesive side of the llllltilayer opaque 

oriented fihn structure. '!he release agent can be selected fran any 

of the materials known to have been used for their release 

properties for pressure sensitive adhesives. canmon types are 

silicones am nxxiified silicons, the nrxlification including both 

oopolymerization, or silicones with other non-release chemical 

agents, or :by addin;J :non-silioone materials to a silicone coat.in; 

prior to surface application of the release agent to the release 

layer. other release agents such as polyethylene, fluorocarbon, the 

warner-type c.hranium carplexes am polyvieylidene octadecyl 

carbamate have also been used. '1he dloice of a release coating is 

dependent on the tack am adhesion level of the adhesive contained 
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in the ~{acent layer as nay be ~ by tl:me skilled in 

the art. ~ of the well-known tec:hni.ques far applyin;J release 
\ 

agents may ~ enployed here.in. 

If desired, the exposed surface of one of the skin layers 
\ 

can be treated in a known an:i conventional manner, such as by flame 
\ 

ar corona ~ to achieve the expected benefits obtained by 

such surface ~pnents, such as inproved ink xeoeptivity. 

'lbe folldw-in;J Exanples are illustrate the invention: 

\ ~l 
\ 

A mixture of ~.._percent, by weight, isotactic 
\ 

polypropylene (MP = 320°F\, melt irxiex = 4.5), oontain:inq 6 

weight percent PBr (MP = 4~0°F.) as the core layer void­

initiatin;J material, is mel~ in an extruder with a scrE!'W' of L/D 

ratio of 20/1 to provide the~ layer mixture. A second 

extruder, in association with the first extruder, is sus>lied 

with the same isotactic pol~ene as the first extruder l:nt 

containin;J titanium dioxide partidl.es at 4 percent, by weight, 

am talc (cyprus Mistrorl ZSC) at ~~·cent, by weight. '1he talc 

serves as an antiblocld.n:J agent, while. the titanium dioxide 

particles are enployed as a whitener f~ this skin layer mixture. 

A third extruder, in association with the first two extruders, is 

supplied with the same isotactic pol~ene as the first two 

extruders bit ocntai.niig 15 percent, by 'W'el.ght, of calcium 

carbonate in crushed, rarxiau particle form, \.m serve as 

void-initiatin; particles far this skin layJ..mixture •. A melt 

coext:rusion is carried out while maintain:i.rg ~ cyl.in:ler of the 

core polymer material at a 1:e.nq;>erature suffici~ to melt the 

polymer mixture, i.e. , fran about 450°F. to ~\550°F. ar 

higher. '!be polypropylene mixtures to be extruded \t~ layers 

are llBintainad at alJoul: the same t.enp>rature as the \yprcpylene 

\ 
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used in ica~ the core layer. A ml.tilayer film laminate 
is with a core thickness representirxJ about 70 percent 

\ . . . of ~ overal.;I. extruded thickness, w1th the thicknesses of the 

skin layers ~ the balance of the film thiCkness. '!he 

unoriented film ~ed about 40 mils in thickness. 'lhe 

resultant film~ was sul::sequently oriented eight by five and 

one-half tines us~~ c:ommercially available sequential 
biaxially orienting ~tus to provide a nultilayer film 

structure. '!he ma.chine ~on (MD) orientation is corxlucted 

at about 285°F. and the ~ direction ('ID) orientation is 

corxiucted at about 300°F. 'inie resultant 1.5 mil nultilayer filln 
\ 

exhibits a relatively rough S1Jrfaoe finish of high opacity when 

viewed fran its void-containir~\ skin layer side arxi a sm:xrt:h 

lustrous appearance when. viewed b its non-void conta.ininq skin 

layer side. \ 
'!he fill1l so produced was caupared to a fill1l laminate 

\ 
produced in accordance with u. s. Pa~ .No. 4,560,614, the contents 
of which are ~ted by reference ~ their entirety. '!he film 

produced in Exanple 1 exhibited a wider ~ of operability in a 
\ 

beverage container label makin;J apparatus ~ the film produced in 

acoardance with u. s. Patent No. 4,560,614. hiis was believed to 

result fran the reduced coefficient of fricti~'·,qf the 

void-containin;J skin layer surface. Moreover, ~ an appearance 
stampoint, the film produced in Exanple 1 exhibited\enhanced 

\ 
opacity as a result of the void-contain.i.n;J skin layer 't:ttilized • .. 

\. .... 

\ 
EXAMPLE 2 \. 

'I.. 

\ 
'!his exanple pertains to the production of pressure \ 

sensitive label stock. Once again, a mixture of 94 weight \ 

percent isotactic polypropylene (MP = 320°F. , melt irxiex = 4. 5} , 

contain.irq 6 weight percent PBT (MP= 440°F.) as the core layer 
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void-initiatin;J ' :terial, is melted in an extruder with a screw 
of L/D ratio of ~ to provide the core layer mbct:ure. A secaxl 

extruder, in associatfon with the first extruder is suwlied with 
the sane isotactic pol~lene as the first extruder arxi 

titanium dioxide particl~ at 4 percent, by weight, ard talc 
(cypt"us Mistron ZSC) at .\percent, by weight. A third extruder 

in association with the f~ two extrOOers, is suwlied with the 

sane isotactic polypropylene ~ the first two extruders ard 15 

percent, by weight, of crushed\~~~um carbonate, to serve as 
void-initiati.n;J particles for ~ layer. A melt coextrusion is 

carried out while maintainin] the !imer of the care polymer 
material at a teuperature sufficient to melt the polymer mixture, 
i.e. I :frau about 450°F. to about 550°P\, or higher. As before, 
the polypropylene mixtures coextruded ~skin layers are 
maintained at about the same t"enperature its the polypropylene 

used in fabr.icatizq the oare layer. ~ film laminate 
is coextruded with a core thickness · about 70 percent 
of the overall extruded thickness, with the thi~ of the 

skin layers representin;J the balance of the film \ru.ckness. '1he 
\ 

unoriented film measured about 40 mils in thicknesS. '!he 

resultant film is biaxially oriented as in Exanple ~~\ A 2: 1 
\ 

weight-part mixture of a hydrogenated rosin derivative\am 
styrene-mtadiene rubber pressure-sensitive adhesive u;\ inted onto 

the void-ecntaining skin layer surface. A release layer~~ 
enploying the same polypropylene as used in the nultilayer \ 
coextruded film structure, is separately extruded. A ' 
obtained silicone release agent is cg>lied to one surface of 
release layer. 'lhe nUll.tilayer cpque film is adhered to the 

separately extruded, transparent release layer. 

'lhe pressure sensitive 1aDel sto::k so produced was nm 
through a die-cuttinq apparatus to produce label stock having 

separately detachable labels affixed to a oontinuous release layer. 
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When ~ to label stock produced in acx:ordanc:e with 

with u. s. Paf.ent No. 4,582, 736, the contents of which are 

incorporated by\~erence in their entirety, the film produced in 

accordance with ~ present .invention exhibited inproved cutting 

c.haracteristic:s ov~\~ pressure sensitive label stock produced in 

accordance with u. s. ·~tent No. 4,582, 736. 'Ibis was :believed to 
result fran the void.-contain:in;J layer surface. Moreover, fran an 

\ 
appearance stampoint, the. film produced in Example 2 exhibited 

. \ 
enhanced opacity as a resule, of the void-oont:ainirq skin layer 

\ 
utilized. '-. 

"\ 

'\\ .. 
\ 

\ 
\ 
\\ 

\\ 
\ 

\. 
' 

\ .. 
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ctAIMS FOR AUS'IRM·IA. FINIAND• JN>AN. N.Z. ?«>RWAY. EPC 

\ 
1. An~' biaxially oriented polymeric film structure 

\ 
(a) a core iax,_er, havin] a first surface am a secom 

surface, conprisin] a ~lastic polymeric matrix within which 

is located a stratum of Joids; a subst:antial. number of the voids 

c:ont:ainin;J at least one ~ical, void-initiatin;J particle which 

is pmse distinct am ~tible with matrix material, the 

population of voids in the ~ beizq such as to ca.use a 

significant degree of opacity; ¥ 
(b) at least one skin ~, adherin] to at least the 

first surface of the oore layer, ~isin] a thenooplastic 

polymeric matrix within which is ~ted a stratum of voids, a 

substantial number of said voids ~ at least one 

void-initiat.in:1 solid particle which is\,Jilase distinct am 
inoatpatible with the matrix material. ~ 

. 2. A film structure aoc:crdin;J to claim 1, which fUrther 

oc:mpri.ses a void-free, thermplastic skin · er adherin] to the 

seoom surface of the oore layer, the void-trlz skin layer beirr; 

of a thickness such that the asperities of the'~ layer are 

not, at least subst:antial.ly, manifest. \ 

3. A film structure ac:c::ordiBJ to claim }., wherein the 
\ 

void-free skin layer contains an opacifyi?J1 agent, \ oolori?J1 

agent, or an antiblocki.n3' agent. \ 

· 4. A film structure aoc:crdin;J to claim 1, whlarein a· 
' 

secon::l skin layer (b) is also adhered to the secom surlflO! of 

the core layer. \ 
5. A film structure ... ~.;.,_ to claim 4 whereii'1 the .............. ""'"":II , \ 

secon::l skin layer (b) is voided to an extent which differs 

that of the first skin layer (b) , as in'licated :by relative 

opacity. 
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6. A film structure ac:oording to claim 4 or 5, wherein 

the void-initiatin; solid particles of the second skin layer (b} 

ccmprises a naterial different fran that of the void-initiatin;J 

solid particles of the first skin layer (b}. 
7. A film structure ac:oording to aey preceding claim, 

wherein the core layer conprises isotactic polypropylene. 

8. 'Dle film structure accordinq to aey prec:eding claim, 

wherein the skin layer c:arprises fran isotactic polypropylene. 

9. A process for p.reparin:J an opaque, biaxially 

oriented polymeric film structure, canprising the steps of: 

(a) m:ixirg a major proportion of a first thenooplastic 

polymeric material with a mi.nor prc:portion of a first material of 

higher meltin; point, or ~ a higher glass transition 

te.mpe:cature, than the first thenooplastic polymeric naterial to 

produce a core layer mixture; 

(b) heatirq the core layer mixture produced in step (a) to 

a tezuperature at least above the meltin;; point of the first 

thenooplastic polymeric material; 

(c} djspersing the first material mrlfcmnl.y throughout 

the DDlten first thenooplastic polymeric material in the font of 

spheres; 

(d) mixin;J a major proportion of a second thenooplastic 

polymeric material with a minor proportion of a second material 

of higher meltirq point, or havID;J a higher glass transion 

tempecature than the secom thenooplastic polymeric material to 

produce a skin layer mixture; 

(e) heatin; the skin layer mixture produced in step (d) to 

a tezuperature least above the melting point of the secxnl 

thenooplastic polymeric material; 

(f) disper.;ID;J the sec.om material unifcmnl.y throughout 

the 11Dlten secorXl thenooplastic polymeric naterial; 
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(g) formin; an opaque, biaxially oriented polymeric film 

structure fran the core layer mixture and the skin layer mixture, 

said formin; step oonprisirg CX>eXtrusion oonducted at a 
t.enp!rature and to a degree to fom. strata of opacifyirg voids 

within both the core layer am the void-oontainirg skin layer. 

10. A process aoconlin;J to claim 9 which further 

cauprises the step of adherirg a void-free, the.rnq>lastic skin 

layer to a core layer surface, the void-free skin layer beirY;J of 

a thickness such that the asperities of the core layer are not, 
at least substantially, manifest. 


