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of enhanced opaci
void-free, transparent, thermoplastic skin layers adhering

to the surfaces of said core layer, said skin layers being of a
thickness such that the outer surfaces thereof do not, at least
substantially, manifest the surface irregularities of said core
layer;
the population of voids in said core being such as to cause
a degree of opacity of less than 70% light transmissions;
said structure having a 45° gloss measurement greater than
100%.
It also discloses that from 1 to 3% by weight of the core of an
opacifying pigment may be incorporated: titania is specifically
exemplified.
This invention seeks to provide film structures of enhanced
opacity.
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heating the mixture to a temperature above the melting

point of (1);
~ uniformly dispersing (ii) throughout (i)preferably as

microspheres;

uniformly dispersing a minor amount, suitably from 2 to 12
wt. %, preferably greater than 3 to 10 wt. %, especially 4 to 9
wt. %, of (iii) therein; and

forming a biaxially-oriented core layer (a) having adhering
to at least one surface of (a) a transparent skin layer (b), the
biaxial orientation having been effected at a temperature and
deformation ratio effective to form opacifying v01ds in the core
layer.
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particles be from about 0.1 to about 10 microns. These particles
may be of any desired shape although it is preferred that they be
substantially spherical in shape. This does not mean that eVery
void is the same size. It means that, generally speaking, each void
tends to be of like shape when like particles are used, even though
they vary in dimensions. Ideally, these voids assume a shape
defined by two opposed and edge contacting concave disks.
Experience has shown that optimum characteristics of opacity and
satin-like appearance is obtained when the two average major void
dimensions are greater than about 30 microns.
The void-initiating particle material, as indicated above,
should be incompatible with the core material, at least at the
temperature of biaxial orientation.
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of 18%, placing the same amount of pigment in the expanded core with
nonpigmented skins yields a LT of 10% or a decrease of 8 LT units.
(Also note that at a 4% pigment loading when pigment is placed in

the skin only a 6 unit decrease in LT is seen but when the same
amount is placed in the expanded care a 7 LT unit decrease is
observed.) It is clear, therefore, that a lot more pigment is
required in the skin only to achieve opacity comparable to that
obtained for a specific pigment concentration in the core.

The concentration of pigment in each case is based on the total
weight of the sample. Any suitable light absorbent colored pigment
may be used, e.g., brown, green, black, red or blue, etc. -Such
pigments may be selected from those conventionally used in the
dyeing and/or coloring of synthetic resins, industrial coatings and
paints, and may be organic or inorganic.
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t is a necessary part of the present invention that orientation

conditions be such that the X and Y dimensions of the voids of the
core be major dimensions in comparison to the Z dimension. Thus,
while the Z dimension generally approximates the cross-sectional
dimension of the spherical partical initiating the void, the X and Y
dimensions must be significantly greater.

By way of illustration, room temperature biaxial orientation of
a polypropylene matrix containing polybutylene terephthalate (PBT)
‘spheres of the size and amount contemplated herein, could not
produce the claimed structure. Either void splitting will occur,
or, voids of insignificant size would result. As shown in the
examples, infra, polypropylene must be oriented at a temperature
significantly higher than its glass transition temperature. The
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film ideally suited for packaging food products, including liquids.

The film also has attractive utility as a decorative wrap material.

It is believed that because of the comparative sphericity of the

void-initiating particles, the voids are closed cells. This means

that there is virtually no path open from one side of the core to

the other through which liquid or gas can traverse.

The void-initiating particles can be organic or inorganic,

preferably, they are substantially spherical in shape and within the

preferred particle size range so as to initiate the formation of a

void, which in a significant number of cases, has a lens-like shape,

that is, a lens of the biconvex shape. When a polymeric material is

contemplated as the void-initiating particle, it can be a polymer
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di sper sed reflected by the void initiating sphere and the light absorbing
pigment. Inorganic materials include solid or hollow preformed
glass spheres, metal beads or spheres, ceramic spheres, etc. In
fact, any material which can be formed into spheres or other
suitable shape without causing thermal degradation to the core
material is contemplated.
Examples of a thermoplastic resin which can be the dispersed
phase within the matrix material, are the polyesters, such as
polybutylene terephthalate and polyethylene terephthalate,
polycarbonates, polysulfones, acetals, acrylic resins, nylon, etc.
By the technigue of the present invention, light transmiésibn
through the film structures contemplated herein can be reduced to

about 15% or less. This would be true in a film having an overall

thickness of at least 1.5 mils where the core portion of this is at
least 60% and the individual skin layers are 20%.
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effect is fuichhemaeariRncRitior pRgatiddesaré b@ﬁqgusfom w%bsw ot w@@@gwent
skin | ayers (% t he SI reJ at i nshH) nmenti o ove. reforne
spheres, for g ep’&Wﬁpg Gles; nay; H% %faﬁ‘ﬁ% siz@ ’é\sﬂg rigieptdospher e
that is inporcaase caaiﬂaénom.haﬁcddrdmgiqmtfw pihgtemtepaftithes ovduwpy al , per se.
erpi oyed. ThalPTanETALY, PE Sele tRAI VAR Rabhaiize R BRLIHIES PR O ey
absor bed or Péﬁ'l‘e@@t ré%rtbg)lqm@awchedcmwenimﬁlwtga@@tiet@ ta\aomrheorillyghto &beor bi ng
pi gment . | norgand %nwto%r taloﬁel a@nu&ﬂys%t Q:ooénW%Jn&*HaPitfﬁ OFBL GRS
spheres, mnet %ﬁe%‘gﬁ Bé’o]rtagfr@%r erarrlJ gﬁe%ﬁbf ? any

mat eri al whi er suitable shape wi t hout
causi ng t her mal Rbzgeeordeniemcet and here:cmreciw eontaloli of ¢hetfIMlRItédn dnganpl es
of atherm)pl e | S se within the matrix
material, are ?%éec(isidld?eg?geﬁlggg l%gﬁr g ﬁﬁg%q: gu %%éng%hg}glb%f:ﬂ%lbﬁt e and

pol yet hyl ene emplayeht ¢itiher ein Sbeé wese nfnfermingpliey spheninak paatimlabsin acrylic
resins. Nyl 0Rir@lge. Pkt pEEPInBY SpRerdd o NIES RS e WAR h@¥ix! T ON!

transm ssion thrqug m structures conterrp ate el n can be reduced .
to about 159f"8keliads. Affex theufarmpbiay 6k 3 masten PatchavenRsoaRiabeer al |

t hi ckness of dalutieassf thbs @‘,ybﬁem/\/ﬂ@tﬁ ®et mecey QdAPRG igeBiefonkli s is at |east

60%and the ' gfm\gpgas?tlc corrza ma ?‘ersmaaterlazp until the desired proportions are
obtained.

The core material and the skin material may be coextruded.

Thereafter, biaxial orientation is carried out to an extent and at a
temperature calculated to obtain the maximum degree of opacity
without any significant sacrifice in the physical characteristics,
including appearance, of the film structure. Obviously, as the
materials employed change, the conditions of biaxial orientation
will change. By way of exemplification, when employing
polypropylene as the material of the core matrix and of the
transparent skin layers, and when employing PBT as the void
initiating particles, a machine direction orientation of from 4 to 8

times and a transverse direction orientation of from about 4 to 10
times, at a drawing temperature of from 100°C to 170°C to yield a



the same, or of different, polymeric material.

F-4078-L 6_h% ollovblngt E)ﬁ::!ﬁlpleé CWA‘H(‘E J{E‘hgé eotfe{éﬁ?eg‘#@ v{ﬁ;Cl esizeis

to be from about & erred that
t he parti cl @espuredr bndSTH rmathenb@mo@-ﬂ QrttlébeM'Tastnfor diage &ide void

initiating m@hiﬁﬁseﬁrﬁémlﬁ%neéeo%«ewadsaa%tt P1aYiqEsn 20% by weight of the
core |layer prior to orientation, a pI d range being from2 to about 7
percent by weight. As stated here| nzﬁé@.":_ﬁ_he | i ght absorbi ng col ored

pi gnent parti clm 1§afad@t@cmoqygf&py&auelmmqabowndla%eqt Ll meewat erl al

bi grrent " par £-C) SR 98 brokaymP ieiafe it Abries Lo, Botet) wal on

Accor di ngl y,mefl heextirgaeehtin per exituger groupdedswbidt anserewl gf ILgBsratiiacef t han t he
void-initiat p T I 7 ently added
o the cor o SaRy" T8 $liE0uss SEnSsHCES: oPSFiLeS SpolBipepy SRS 210

conbi nat i on 288% he Tb@)@xél‘uqﬂtéfV@SaBﬂJ%ﬂChetﬁléﬁda&@SQG@mi—lvdﬂltamal:]dr e only. For
conveni ence @idn{ay ¢5 %9'rﬁﬁe09ﬂﬁe%0usl% é*l%mﬁu@fdi‘dlﬂﬁ 981 @pdecharacter of

the core layer, a nmaster: batch technique can be_enployed either in the case
of forming t3e8UepHelitiaxisidy: priening, appanatys. .Ehad@ aelentatmed spheres
to the nol t eemperdtufBraned eiren i 15°C Afot E35%Chand ¢hosd iofNTDiwege rfasiner bat ch,
appropriate l%bmf t, Oﬂg?,f this system can be nmade by addi ng additi onal

- thernopl asti rcx material until the desired proportions are

obt ai ned. The cBres rasuléingll.gnoilt el kad ard2¥rliight rtopnsmissdex mndded.
Thereafter, dyo? i[Teﬁ 78kientation is carried out to an extent and at a
terrperature Cal cul ated to obtain thew degree of opacity w thout any
significant sacrifice in the physica teristics, including

appear ance, of Tﬁvapi-iodeﬂiusérdfCEan@ledowhgusilloweniSeiduptﬁﬁiaﬁ'Ifza& weggd oyed

CRangE: 1 he AegRhe 198> eb%%?é"oﬂxh?é sPEAPL Al O Yeb odiRBNOS. By vy of

exenplifi cath oyl ng poi/ materi al of the core
matrix and of tFe reswidsng dnb mI Al naiﬁeqw 63%db@h‘értreﬁml@,smg- PBT as the

void initiating particles, a machi neggaMpgetson orientation of from4 to 8

The procedure of Example 1 was repeated except that various
levels of light absorbing brown colored pigments were added to the
isotactic polypropylené in place of the 7102;

Table 1 summarizes the results showing % light transmission on
various colored pigment (brown, brown iron oxide) loading amounts.

TABLE 1
Pigment Loading Amount, wt.%¥ Light Transmission
1.4 59
2.8 37
4.4 | 25

8.8 8



melt flow rate of 4.5), PBT (6 parts, MP 227°C) and 2% TiO. was

tinmes and amell feth AR &F edtF Rk ProvoseE RLEN ia08cev bf A7DaRAYL df 2B/10 hi mes,
at a draw ng te erat%re of from 100 err&C tq:I 170£_err]C tQ yield a
F-4078-L  >econd extruder was in associgtief with yhis firstimentioned of from 0.7

to 5 mls ofexomaterl nd Supkiiesswithnthee sate aobgrtopflenecbue withauti ehe and t he
skin materi o] sa ' , rpc terial. In
the fol | owi %T@?nﬁﬁ&?’?%%g’%cﬁﬁ“?g icgé"%%i‘ﬁﬁg%ﬁ#%ﬂ%%ﬁad by ASTM
met hod D 100@iwmiskng thedarreltemperagire fardtheunpre mstariaisrangionce of

Transpar ent fiRbRasioness 226XAMVPIHRe baffel tahmahtGred Fby RHRPYE1SBoryYBnd GRl err] C

and a nelt flowrate of 4.5) containing 1.4% Ti {J. er,r wej ght (11 ght

refl ecting PEgFERTHSedas the Fké‘kﬁraﬁ?ilé%wgﬂ "ﬁ'r‘l”%%@tnggo%r bg&‘}é]}n d‘éd with a screw

of L/D rati cdhoge-2@ydr fIle structuter wasecpextauded: witbfd kceose rthigewkstr 70%

1901 er 1] C t 912201 ehe Co INRNHINIAR, WameIenr g Ande sibggguent | v
laxially orrente 've By nrne "t mes using a .co rcrally avail abl e

sequenti al lepproximatelyr LBhtafnthenppbalatbickneas. Mbheunepientednfilenper at ur e

ranged from, r ; r ; t . TGer 50[err]Cto
170[err] C. 'Imﬁgéjrlgg uﬁér%gl@a%gifn[{d ﬁ%]ngﬂaﬁgggﬁ}%f&) I Féﬁtﬁ ﬁégﬁgﬁisi on and a

gl oss of 7o®Hbgsqueptly srisnteg, bivedby &ipe Hiraspisdng angemesrialdyd except t hat
2.8 wei ght peatkible Tddduentialbersdally biferitohglapparatekyr € was added. The

: : bLd.
resul N9 1.5 e TehiRad 200k AL bAUTRY g HIELE 3 T
absor bi ng brteramsmissivredngisygkodss ofetlS¥added to the isotactic pol ypropyl ene
In place of thenl QLA )y TRPLSorbaStHETRAL Z0RLANICORARTY) Sr TROWRR 0! 1 ot
but does not measureably aid in the measured opacity at lower levels
of TiQ,. Opacities of from 72% light transmission to about 26%
light transmission have been achieved using core formulations
containing from about 87 to 96% polypropylene and from 3 to 10% PBT
and from about 1 to about 3% TiO,.
EXAVPLE 5
The procedure of Example 4 was.repeated except that various
levels of light absorbing colored pigment (brown iron oxide) were
added in the skin resin.
The resulting % light transmission on the pigment loading amount

based on total film structure is listed in Table 2.



1.9 19

various col ored pi gggnt (brown, brown iron oxide) | oadi anounts. TABLE 1
Pi gnent Loadi ng Armgr&t , WM. % Light Transmi'ssion 1.4

59 2.8 . 37 4.4 11

25 8.8 : 8 F-4078- L

-10- EXAMPLE 4 A m xture of isotactiE pgopylene (92 parts, MP 165[err]C
and a nelt flowrate of 4.5), PBT ( — MP 227[err]C) and 2% TiJerr]

was melted in diheepracedere pifoExatplle Wi was Folloved efcdptDkHatt voriefis20/ 1. A

second extr d ciLatiQe _w | s. first nentipne truder and
suppl i ed wi ;i %g%%%@Zaérr% f@?&p?%)df?g@cég?ﬁﬁ ﬁ@ﬁﬁt%@e#gn& %@IWF]
present. A rfeFrulasion.r uE'PQ) hightcbranseiission athithe pigmentailnadingt amousdr r el

t enper at ur e bhged Rt Er I Sthdkuf@ngi élﬂnm%i‘%dli’rq[ﬁgii tf 220[err]C. The
barrel tenperature for the pol ypropyl ene to be extruded as the skin | ayers
was maintained at 220[err]C. A three-layer filmstructure was coextruded
with a core thickness 70% of the total extruded thickness. The skin | ayers
wer e each approxi mately 15% of the to$ﬁiEt§ickness. The unoriented film
measured approximately 40 mils in thi . This sheet was' subsequently
ori ent ed m")zegmmfmm comrerci al | y aaligitl Erarsgisstonal

bi axially orienting apparatus. The resulting 1.5 m | filjg structure had a
26% 1 ight transms 'g? and a gloss of 115% The TiJerr] _aids in increasing
the contact opacity"*df the filmbut does not neasureably”aid in the
measured opacity ataJ2ower levels of TiQerr]. Opacities @gf from72% i ght
transm ssion to about 26% i ght transm ssion have been achi eved using core
formul ati ons

The data disclosed hereinabove reveal without question the
surprising and unexpected increase in opaéity or decrease in light
transmission of light absorbing pigments versus prior art light
reflecting pigments. For example, various loading amounts and
locations of light absorbing pigments in accordance with the
invention and a prior art light reflecting pigment were compared.
The results whether it is light reflecting or absorbing reveal that
the location of the pigment, whether it is light reflecting or
absorbing, greatly determines its opacifying effect.

The data clearly show the differences and unexpected superiority
of light absorbing pigment versus light reflecting pigment. The
light absorbing pigment is unguestionably more effective than the
light reflecting Ti0, for light blockage. Examples 1 and 2 are of
uncavitated film structure with minor amounts of Ti0,; Example 3
is of the same film containing various levels of colored pigment



superior opacity. Note Example 2 which provide a LT of 62% at 2.8%
cont ai ni ng f 1a0} apAULteR72ter 95&%6!0(1' M‘Wr@ptﬁeeﬁ@zm@%g 1 @BkSrdafc %Q/ZXRBT and
0
(o}

f b 1 3@6T d le 4
cpont od cxcdpt AR PEISHFLDI ST oF FPGAE Zor bing col or cd pigment

rbi ng col ored pi gnment
(brown iron oxi dixampkese 4adiaddi6 areevaskous lcgmtateff fﬁlmeﬁirhbi:u%s% light
transm ssi on t on, tota tructure is
listed in Tab?&é}%’& lgaﬁtg%\gg%aoqhagpﬁﬂgﬁlp as gssc(iosed P\erelnll xafpies 4>

Pi gment | oadieRg Awet@tcorgyonky pigment, and Example 5 wed ishin oflwmregnasti.on 1.9
19 2.8 At 4.2% t loadin

11 EXAMPLE 6 The pt docione Lopding, the cote only igme ﬁ%’ic?é‘r‘t’cﬁ%ﬁt vari ous

| evel s of thé’emld:ﬁ?daﬁ%@?%f’ﬁ& 1&sso -'EQ.‘P pF’g"j—‘r’?éH%S%QF‘e éﬂd@ﬂpﬁélt’etmawtth e

f or mul altl ?nl thbentalit@bed tfriansstirest e op 4.8% fiig m{"i\gﬂ%ﬂw& Houn}_ bgsed
oot i LB 1o A eaf ol £ o EE R O Loaci o

13 2.8 transmission than did the non-cav1tated core of Bxahmple 3 (Table
3 The data djscl ahevie r t ISI ng and
unexpected i an eg'ggdnl1 %&édc% e t?we %a@el?% tgﬂfsiﬁ%é;{rbgnih%’éi | i ght

absor bi ng pi Qﬁ@rﬁcé}l%m%efﬁr araﬁ SBm wergwﬁ emandgdttrqrg pigeshtis, hi-'ghlyexarrpl e,

various | oadism%-,mggﬁﬁ andHhiteGmekssrte@f |ight absorbing pignents in
accordance with the invention and a prior art light reflecting pignment were

conpar ed.



An opaque, biaxially-oriented, polymeric film structure
The results }q}ﬁ@; s light reflecting or absorbing reveal that the
| ocation of t '&Sréoffseé whether it is |ight ref|ecting or absorbing,
greatly deter m(r?és 7 voidgsh ety ilayeromprising @ aatrixcpBdddyashow t he

IolI fL ter en]g:les ?HUEHé@ﬁa’ﬁlﬁﬁ’{:ﬁ:d %amu@rmawrﬁl if qmlcnta&@{ @id’bﬁrﬁécgrret”t ve[) lsus

i reflectin nen ment is unquestiona

m)?e effective 61‘}3 ‘9 1”J1t@ﬁt”}geg‘i’ %‘% 111?% WBE) BTG HR %Pb‘%@gb%c Exarr%l es
1 and 2 are of fromattid shemhoblstistpolyherie material raft thermabtix ahd Ti Jerr];
Exanple 3 is of n ment
£ 4317)8 L 'S Ofgrole widBE JarkiR1e8 éxaé %&Pc éaéoﬁa%lﬁ)(irﬁv%fd e%mc?%t rgog'l 5;?ent
pi gnent (i ght afisot Hilhg) mfomightgabsoﬂéme@xgmgt;n @eérr]) levels the |ight

absor bi ng pi i) pé@‘ibé’@cs oﬁa&%hedareﬁ@@k&u 14%&%&2&9{9&1 %oZtﬁebggfraeéOV' de a
0

LT of 62% at TIQ2 and Item 2 Tab] e wher e iP
accordance wit IPf §Beividded care &FM%F &g@pl‘alﬁlnq %ﬁhemﬂp&@s ACaDRlYRREIfH| es 4, 5

and 6 are vari quftesiall hAd ®@ihd ltALEH reu@mgrf ggba@ntﬁalrwngo I;jremntatﬁé)rbl ng
an wer e

pi gnent as dlsclose .here ment, and
Exanpl e 5 was SKPRTOMS %S%ﬁorgﬁaygr ZG}E‘;ompP%]r?@nTarf SR? h’égbgre only
pi gment film sttmo‘smursmperuﬂ theedtalatose bE3AG |less thaghabm:talﬁ%n ssion. In

conmpari son Wt t’h t he L{Jﬁ?#%ﬁ&% féér.@rﬁ%ﬁdggh l%lﬁut Ahe%a ?H@nt t he

cavi tated pi Rmant coreé {) out trmes l'ess |ight
transni ssi othermaplastdct pelynepic aeterdadidort the E@ipl@"@r%%bae 1). The
nmagni t ude ofpolAIefi@nge in light transmssion for light reflecting pignent

3ggxggg;‘eg?f sUs, expanded Gors RLIIENt ]S BN ¥n%) Jhutdapl, and auite
polyolefin comprises polypropylene.

4, A film structure according to any preceding claim wherein
the void-initiating solid particles (ii) comprise an organic or
inorganic material.

5. A film structure according to claim 4 wherein the material
comprises a polymeric material.

6. A film structure according to claim 5 wherein the organic
polymeric material comprises a polyester.

7. A film structure according to claim 6 wherein the polyester
comprises polybutylene terephthalate.

8. A film structure according to any preceding claim wherein
the void-initiating solid particles (ii) are substantially spherical.
9. A film structure according to any preceding claim wherein
the void-initiating solid particles (ii) have an average particle

size from 0.5 to 10 micrometres.



red coloured pigment.

compr ses: (a) MY of g L Aliel sClsBEE do CRUINTES WhsTRS TIRRE 1 ©F

conprises: (a) @a'voi core-rayer corrpr
t her nopl ast ils pditpwarpigmentt.eri al in which are d| spersed (i)

voi d-i ni ti ati no1£0! A i direl e dbaBhe tBNAYP pebIdiRG to1biAHeRE

t her nopl astic polyrrerlc material o ]ﬁgmatrlx and partlcles
are | ocat ed thgatidhyi ahsopbing pignrent (iddrhasanAverags pasticlel $ngl¢t absor bi ng

pi g][rent ?nfiﬁébirm&eﬁte%stc&{&e Vdidnap dfethe litd lb?dﬁf adhterl ng to t he
surface o e ore, |l ayer co rj.s ernD astic p nerlc

mat erial and beﬁ'g gw’%aﬁ% rgﬁ[’gaq%l 9"% (Erﬁ? cjtaﬁ@ Mties of

t he core | aytwe Iightn dftmomgingamgmlt (1ide is ghIes&ntansmhesq:m béyarhe(\ht ructure
bei ng | ess than,aboyt fjﬁfygu%.lcture“a&e&alﬁ azzv Precsnd! S ihureld 1

wherelnthetherrmp as mer | cmatelal matri x corrprlsesa
pol yol efin. the hght |ah5§@buag a @"e&’éc(:#ldl ndp mea‘:qrbtu &N 2RABRURENTEAMeZ pkA yol ef i n

conpri ses pojyy/pt OBy beNghe dored fil mstructure according to any preceding
clai mwherein t % |n|t|a|ng sol i rticles ) _conprise ap organic
or inorganic rraltfg'rl gl 9115’ strug\ ¥59 AFSQLIY BE&Pe %85?%?41‘8%%‘3&%‘13'}% &1 0her ei n
the materi alauzmeagt 1) sklpcmayaerduj ocanipzrises thé.same/pdlyherict makdniad as
accordi ng t 9‘#{&9 314} @ organic polyneric material conprises a
pol yester. ruc ure ccording to claim®6 wherein the pol yester
conpri ses pol ybify| nfilmestaueturs aceording topamy preeedinetchedmahesed ng t o
any precedi %eci:ﬁid%é‘é‘ﬁe%?' the bsldaal Sodehyext (AP conpribeBafidnCEeLa( 859 are
ca

substant|MI$$ ﬁéerl Il mstructure accordlng to any preceding
cl ai m wher ei%f £he thicknessi of QF‘F r‘?d:r%‘F"IIG particles (ii) have an average
particle size fipm @.@Frdcess Fof €HeOpPdpatation of a film structure according
to any preceding claim, which process comprises:
mixing a major proportion of (i) with a minor proportion of
(i1);
heating the mixture to a temperature above the melting
point of (i);
uniformly dlspersing (ii).throughout (i);
uniformly dispersing a minor amount of (iii) therein; and
forming a biaxially-oriented core layer (a) having adhering
to at least one surface of (a) a transparent skin layer (b), the
biaxial orientation having been effected at a temperature and
deformation ratio effective to form opacifying voids in the core
layer. ' _
18. A process according to claim 17 wherein (i) and (ii) are
melted together.




20. A process according to any of claims 17 to 19 wherein the
10. A fil m Yinuedlupeiaftapich B9 diFedted Aresedhs Gapbsidh whei 8nd ftg)! i ght

absorbing pigment (iii) ack | ue, red col oured
pigment. 11. A fH4 nﬁs@W@F%@écﬁ%gd&]énYﬁf{:Ff}d Jrﬂslif%we%émﬁ‘em@ H‘%mant is
a brown pi gnedentstdon Arf bbth gfirastions isceffedtey concarrenpIycedi ng claim

wher ei he i bi : X | .
"hau f1ci ent t o26auBcBRer mecarigcte sk ouithsTL? R08) Rieredn 08 o
accordi ng t coxieytgiieseid agfectad mbwactesparatureldgpive KRG bi ng pi gnent (iii)
 emeeTen ol ni m2c A fodiPYES A triduurk dedoBuBid 46'4HyPoR AiME WILhO 1Y

precedi ng cl ai mwherein 'S present in an
anount from ¥ whemeinykhe %iﬁ 1@?\%1‘ éB) els iléssen& filmstructure according to

any precedi ng Cb@' mg Qd%lh%%%cm&% %o@dir\’@’%é )oFQ!]BHh§q5t6he sane
pol yneric terfal as ev0|ded ela er E% & stru%tébee
accordi ng t ot%aMh eﬁﬁléc%'?ﬁ Al QYW\' ‘@eﬁ 'i“ﬁe Feveskntss aﬁ?e”clﬁée%& detf core
layer (a) coggtel s@ferf From BRidgOm&Wkest. t he thickness of the structure. 17. A
process for the preparation of a filmstructure according to any preceding
claim which process conprises: mxing a major proportion of (i) with a

m nor proportion of (ii); heating the m xture to a tenperature above the
melting point of (i); uniformy dispersing (ii) throughout (i); uniformy
di spersing a mnor amount of (iii) therein; and formng a

bi axi ally-oriented core | ayer (a) having adhering to at |east one surface
of (a) a transparent skin layer (b), the biaxial orientation having been
effected at a tenperature and



_ _ _ ABSTRACT _ _
deformation ratio effective to formopacityrfng voids in the core |ayer. 18.

A process according to claim 17 wherein (i) and (ii) are nelted together.
F- 4078- L An opaque, biaxially oriatetdfiln ptowstsde Al @esiriged GhabRi m 17
or 18 wher eig, !gfeform ng step is effected by |am nation or by coextrusion.
20. A process ccording to any of clainms 17 to 19 wherein the biaxial
orientation is &R f%@ﬁ@%datha;\moplﬂstédmym oAty carel lager wathiMwpigicess

accordi ng tol@'l?%@éedc 3 i#Br lamoliRt %Q Wﬁbﬁtfhb%tﬂ?o ﬁf%@h%?%g ? éﬁta(?a

directions i Sf, e ted concurr ent | proces o any
claims 17 to®2¥° rB?#tEﬂ’ée%PFelrﬂaéFl%ﬁsF@‘féﬁiBtf”éH in ah lessper at ure above
100[ err] C. 2ubsRamiridllfiumbet idfmsaid voids dsaaic dedsnonk vadayiniitistaigns 1 to 14

According t Pakaols WElett 15 el B8 da B ARIRLs LR ) PR not

prevent the mabeeial, é&be voidspacerascupias by rsaidbsantdchabeimst .
substantially less than the volume of said void, with one generally
cross-sectional dimension of said particle, at least approximating a
corresponding cross-sectional dimension of said void; the population
of voids in said core and the thickness of said core being such as
to cause a degree of opacity of less than 15% light transmission; and

at least one void-free thermoplastic skin layer affixed to a

surface of the core layer, said skin layer(s) being of a thickness
such that the outer surfaces thereof do not, at least substantially,
manifest the surface irregularities of said core layer.




