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ZED FI LM STRUCTURE This invention relates to the field of met al ypegel

fiims. It more particularly relates to a sealable biaxially
d conposite netallized filmstructure in 5 which the zgka®abl e skin
ontains a i cul ate cross | i nked hydrocar byl substlt )
oxane. In packagln ﬂﬁéﬂﬁ$ such @@snack
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Pmmﬁed form Coefficient of piidngdt i ON characteristics of
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usion in the polyner of slip agenfs. Mdst of these slip agents are
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e  anGhlleys BeakiFeidax, VA 2030081 t hey educe the coefficient of
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(54) Title: METALLIZED FILM STRUCTURE /
(57) Abstract

A menlliud film structure comprises a first outer skin layer (a) of an olefin co- or terpolymer having an external surface wlnch is
sealable and machinable, the first skin layer containing a particulate cross-linked hydrocarbyl substituted polysiloxane, and
wh!chx.slommdononeudeohcoreoleﬁmcpnlymerhyer (b), on an opposite side of the core layer there is a second outer skin layer (c)




35 fatty acid amdes on the filmsurface results in visible adverse
appearance effects, manifested by an increase in WO 97/ 33747

PCT/ US97/ 03752 2 haze, a decrease in gloss and the presence of streaks.
These naterials al so adversely effect the wetability and adhesi on of

sol vent and wat er - based i nks,  coatings and adhesives. 5 To overcone
the probl ens a¥¥¥¥AW3d with migratory slip agents, non-n gr aPEFASEANRTRNE
wer e devel oped. A material described to be a non-mgratory slip agent is a
particul ate cross |inked hydrocarbyl -substituted pol ysil oxane which is
avai | abl e wor| dwi de from Toshiba Silicone Co., Ltd. and in"10 the United
States from General Electric Co. and narketed under the nanme TOSPEARL

Addi tional descriptions of ol efi nMETARLYIRED FILMTSTRUGWIREh particul ate
siloxane resins are enployed to provide inproved filns will be found in
U.S. "Patent Nos. 4,966,933; 15 _ 4,769, 418; 4,652,618; and 4,594, 134. U.S.
Patent No. 4,966,933 Taig intantion relptra 19| the Ligldnafmekatiizedoo
parts by wei ght opokymeofdimse paktymere pabtliidulaxly pelatebytucagheabible
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roperties. More s |ca e.I'nve rOV|JEs net a I| d fil
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skin | ayer conpritheglike,olidf iiis common practice to employ a multi-layer

10 film. Polypropylene films are widely used in the packaging
industry due to their superior physical properties, such
as, transparency, stiffness, moisture barrier character-
istics and others. Despite these highly desirable
properties, unmodified polypropylene f£ilm has the

15 disadvantageous property of having a high inherent
coefficient of friction and film-to-film destructive
blocking on storage. This high film-to-film coefficient of
friction makes polypropylene films difficult to be success-
fully employed in automatic packaging equipment in their

20 unmodified form.

Coefficient of friction characteristics of polypro-
pylene and other thermoplastic films are beneficially
modified by the inclusion in the polymer of slip agents.
Most of these slip agents are migratory, such as poly-

25 dialkyl siloxane or fatty amides, such as, erucamide and
oleanide. Although they do reduce the coefficient of
friction, their effectiveness depends upon the ability to
migrate to the surface of the film. The development of the
desired low coefficient of friction value is strongly

30 dependent upon the type and amounts of amides, and time and
temperature aging effects. Even the heat history of the
film while in storage and shipping and during subseguent
converter processes, significantly affects the coefficient
of friction. In addition, the presence of these types of

35 fatty acid amides on the film surface results in visible
adverse appearance effects, manifested by an increase in



pol ynmer having an external surface which is seal able and 30 machi nabl e,
the | ayer containing a non-mgratory particulate cross |inked

hydr ocar byl - substituted pol ysil oxane. Particularly preferred particul ate
cross |inked hydrocarbyl -substituted pol ysil oxanes include the

pol ynonoal kyl si | oxanes. On the other side of the olefin 35 pol yner core
| ayer there | swowmbefinic pol yner |ayer having a netallizabpergsimsmg
surface which is free of the WO 97/ 33747

PCT/ US97/ 03752 3 non-migratory particulate cross |inked hydrocar byl -
substituted pol ysil oxane. The non-ﬁigratoryzslip agent does not, to any
meani ngf ul degree, effect netallized filmbarrier properties or |am nation

bond strengths tgagéhed decreiideeihcg1B8kYRA@PME PrdiaiRd Url SorabkRO! yester
based filns. Evep nore spec)i fica lé’ é?e I nvention relates tg i_netalllzed
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Additional descriptions of olefinic polymer films in
which particulate siloxane resins are employed to provide
improved films will be found in U.S. Patent Nos. 4,966,933;

15 4,769,418; 4,652,618; and 4,594,134,
-U.8. Patent No. 4,966,933 describes a propylene polymer
film containing 100 parts by weight of a propylene polymer,
0.01 to 0.5 parts by weight of a fine powder of a cross
linked silicone resin and 0.3 to 3.0 parts by weight of a
20 hydroxy-fatty acid glyceride.

This invention provides a metallized film which has low
coefficient of friction, for good machinability, good heat
sealability, low haze, good gloss {(of unmetallized £ilm),
nonblocking properties and good to excellent barrier

25 properties.
More specifically, the invention provides a metallized

film structure which includes an olefinic polymer core
layer having at least one skin layer comprising an olefin
polymer having an external surface which is sealable and

30 machinable, the layer containing a non-migratory
particulate cross linked hydrocarbyl-substituted
polysiloxane. Particularly preferred particulate cross
linked hydrocarbyl-substituted polysiloxanes include the
polymonoalkylsiloxanes. On the other side of the olefin

35 polymer core layer there is an olefinic polymer layer
having a metallizable external surface which is free of the



containing a particulate cross |inked hydrocarbyl - substituted

pol ysi | oxane; a core layer (b) conprising an 25 ol efinic polynmer and a
metal’l i zabl e outer layer (c) conprising an ethyl ene honopol ymer which is
free of the particulate cross |inked hydrocarbyl -substituted pol ysil oxane
of layer (a); and netallizing the surface of the outer layer (c) by
depositing a nwoahssmer eon. 30 By i nproved nachi nabi | i tRCTUS97/8378% ant
that the filmexhibits a | ow coefficient of friction and has i nproved
anti-slip and non-bl ocki ng characteristics. Jhe filmstructure conprises an
upper heat seal able | ayer conprising an ol efinic copolymer or terpolyner
havi ng 35 an external surface which is seal abl e and machi nabl e, the | ayer
contai ning, as slh¢n-agiijratoryPpattichbite cirss liinked hydStRrByWBY47
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presence a stereofil®ecific catalyst system They can have a nelt |ndex at
10 230[err] C rangi rmgvén amre kpeeiflcally, cthestiziventdonerielatepotatai s

from 25,000 to LGBTH LR Bl SEAGELERS b1 odBhON, elxit Guten 'RGES
descriptive purpos¥el{p) Ofcan P]#%%’l‘ RIS W’!’leﬁﬁe“%‘(&%rﬂnl nvention
wi || be descro bedextcertall mardFacdpwkricls kis demlableaandamach tnableron gneand a
lover skin layer gi9e of a core olefinic polymer layer (b), the first skin
layer containing a non-migratory particulate cross linked
hydrocarbyl-substituted polysiloxane, on an opposite side
of the core layer there is a second outer skin layer (c)

15 which includes an ethylene homopolymer which is free of the
particulate cross linked hydrocarbyl substituted polysilo-
xane of the first skin layer, the second skin layer having
a metal deposited thereon.

The invention further relates to a method of making a

20 metallized film comprising the steps of coextruding a film
structure, the film structure comprising a heat sealable
outer layer (a) comprising an olefinic co- or terpolymer
containing a particulate cross linked hydrocarbyl-
substituted polysiloxane; a core layer (b) comprising an

25 olefinic polymer and a metallizable outer layer (c)
comprising an ethylene homopolymer which is free of the
particulate cross linked hydrocarbyl-substituted |
polysiloxane of layer (a); and metallizing the surface of
the outer layer (c) by depositing a metal thereon.

30 By improved machinability it is meant that the film
exhibits a low coefficient of friction and has improved
anti-slip and non-blocking characteristics.

The film structure comprises an upper heat sealable
layer comprising an olefinic copolymer or terpolymer having

35 an external surface which is sealable and machinable, the
layer containing, as slip agent, a particulate cross linkead



(c). As may be appreciated by those skilled in the art, the use of the
ternms wupper. and lower to refer to particular skin layers is nerely

rel ative. Moreover, although 20 referred to as skin | ayers, the upper and
| ower | ayers may have additional structures bonded thereto, based on the
functional requirenments of the overall structure. The polynmer materials

whi ch are comwerwmbaied for use in formng skin layer (a) arepcrdgornirs:
exenplified by heat 25 seal abl e polyol efinic copolymers and terpolyners

and bl ends thereof. The copolyners are exenplified by and include bl ock
copol yners, for exanple of ethylene and propyl ene, random copol yners, for
exanpl e of ethylene and propylene. The terpolyners are exenplified by
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t hose obt ai ned fhighlyhdsotadbici pokypropylene.zatthenpraférved Ipolyrant . %
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weight typically ranges from 25,000 to 100,000. The

density typically ranges from 0.90 to 0.91. .

For descriptive purpose only, the film structures of

15 the present invention will be described as having an upper
skin layer (a), a core layer (b) and a lower skin layer
(c). As may be appreciated by those skilled in the art,
the use of the terms upper and lower to refer to particular
skin layers is merely relative. Moreover, although

20 referred to as skin layers, the upper and lower layers may
have additional structures bonded thereto, based on the
functional requirements of the overall structure.

The polymer materials which are contemplated for use in
forming skin layer (a) are suitably exemplified by heat

25 sealable polyolefinic copolymers and terpolymers and blends
thereof. The copolymers are exemplified by and include
block copolymers, for example of ethylene and propylene,
random copolymers, for example of ethylene and propylene.
The terpolymers are exemplified by ethylene-propylene-

30 butene-1 terpolymers. Also, heat sealable blends can be
utilized in providing layer (a). Thus, along with the
copolymer or terpolymer there can be polypropylene
homopolymer, e.g. one which is the same as, or different
from, the polypropylene homopolymer constituting core layer

35 (b) or other material which does not impair the heat
sealability of this layer.



0.89 to 0.92 gmcnferr]. The ethyl ene-propyl ene (EP) random copol yners
generally contain from2 to 8 w.%ethylene, specifically 3 to 7 w.%

et hyl'ene, "'t he bal ance bei ng nade up of propyl ene. The 15 copol yners can
have a nelt index at 230[err]C generally ranging from2 to 15 and
preferably from3 to 8. The crystalline nelting point is usually from
125[err]C to 1wWpewad14Z and t he nunber average nol ecul ar wei ghPCTAISNIVR
from 25,000 to 100, 000. The density will usually range from0.89 to 0.92
gmcnferr]. 20 I n general, where blend§'of EPB t erpol yner and EP
random copol yner are used, such blends will contain from 10 to 90 wt. % EPB
terpol ymer and preferably from40 to 60 w. % EPB terpol yner, the bal ance

bei ng made up of EP rgageabre étniRine-propylenelbaténd< 1 60BPB)S itRtpolymers

accordance with the present .inventi o, t heat r Is .
conpounded with aﬁggf Péé?? v?%‘?%ﬁr‘?lt %EPmap'ﬁSng%%ﬁfi&éye%éﬁoﬂ'%ﬁ% _atxon of
Preferred non-mni gfzenry 0 i$ wydnethylense| preterablyminem gr gp7owt.3
parti.cul ate crossethpkésle Wk Frdayi- €803bi il £dndene-1g| yrefexapey. from 2

Particularly preferr r e part | a | .

pol ynmonoal kyl gi I oggngg‘.’él\gsé&pe{% i]’cbﬁgbl &’Q'B?%?er? exg#bl}%%eﬁg%pﬁeltpgbraglance.
pol ynmonoal kyl si | o¥hgefoxegeing ERB, £@rRO1YMETrs AXe kA the mosteParinet er of
0.5 to 20.0 [err] cnhyacearised dycanetd BiakRone oM org rebackr €6 86 ana

m crograph neasur n | and hr ee_di iQna Luct ur f
ol Loxane i nkages SUApA Sy Frox 3B 1 € oAVl 30 el 1Hg' $oint of
PCT/ US97/ 03752 6 E5amelldd} tp 348 CabrR averasshmelecylagnweiglht9H grom
product desi goati ass0000td rxo0,@dhiaha & GeAasity GPithid dhe Wanhgéwodterremd in
the United Statesofégnkékgggfﬂgd§dﬁpgric Co., and are marketed under the

trade name Tospear! .
The ethylene-propylene (EP) random copolymers generally

contain from 2 to 8 wt.% ethylene, specifically 3 to 7 wt.%
ethylene, the balance being made up of propylene. The

15 copolymers can have a melt index at 230°C generally ranging
from 2 to 15 and preferably from 3 to 8. The crystalline
melting point is usually from 125°C to 150°C and the number
average molecular weight range is from 25,000 to 100,000.
The density will usually range from 0.B9 to 0.92 gm/cnm’.

20 In general, where blends of EPB terpolymer and EP
random copolymer are used, such blends will contain from 10
to 90 wt.% EPB terpolymer and preferably from 40 to 60 wt.%
EPB terpoclymer, the balance being made up of EP random
copolymer.

25 Prior to extrusion, in accordance with the present
invention, the heat seal layer (a) is compounded with an
effective amount of a non-migratory slip agent. Preferred
non-migratory slip agents are selected from the group of
particulate cross linked hydrocarbyl-substituted

30 polysiloxanes. Particularly preferred are the particulate
cross linked polymonoalkylsiloxanes. Most particularly
preferred are non-meltable polymonoalkylsiloxanes
characterized as having a mean particle diameter of 0.5 to
20.0 u, typically determined by known scanning electron

35 micrograph measurement technigues, and a three dimensional
structure of siloxane linkages. Such materials are



5 Particul ate, spherical materials conprising acryl resins such as
EPOSTAR manuf act ured by N ppon Shokubai Co., Ltd., are also contenpl ated.
O her commercial sources of simlar suitable materials are al so known to
exist. Especially preferred are the spherical particulates ranging in size
10 from2 to 3[err]. By non-migratory, it is nmeant that these

particul at es dwosBIIethange | ocati on throughout the | ayers of pclrarsp743m52 n
the manner of the mgratory slip agents, e.g., polydialkylsiloxane or fatty
am des. The anount enpl oyed typically ranges fromO0.1%to 0.4% by wei ght,
nore 15 specifically 0.15%to 0.3% by wei th, based upon the entire

wei ght of the skin layer resin. Preferred for use in formng | ower skin

Tt ori Al 5 are {nomeReinl fevAT At e ELSE Sin ZU Uhack 9EPLEHs prodace
hormopol yner s sucﬁe?;\%g??w AT FER ng‘bﬁ%&o -°‘T'1$n%°('I:LBgE)',' | ow density
pol yet hyl ene (LDPe¥ldwisi uandeis thepUhited Stateg DRE GeneyhldBhectyic
Fesi s whi che i GE: s G mairk8tad unfht ¥ne \raRfl rad TSBpEarL Ll Metal
adhesi on i nc?udegﬁfﬂ%‘éﬁ%i ﬁﬁheﬁﬁﬁﬂﬁo?‘a %%Mﬁi?‘? BERYLeResiNfy |
acet at e copol ynesuglt\&g ERQSTAN wpnufagiirerd o tppopsShokibgh Gensi Lid.,

pol yethyl ene is ari’adié&‘cdﬂt%hhﬁaﬂéai eHtiér RUmHEYd1a1 Rborbak 68" siRiTARY
this skin | ayer.

I 0 eral, t density ranges from Qetween 0.94_.10 30
0.96 g/cnB8 and 05%1‘1.:3% i’éafﬁ{"iiﬁiﬁaﬁﬁf ?gs?gf'ﬂ?ﬂ‘ Wi adgﬁﬁﬁciﬁ%\iy
non-m grat ory papreferxad axe thei sphericak particwlatesnrangiog bh skie

layer (a). Jous, esdm 2 |8y & .( Chyl ﬁoﬁoﬁﬂfﬂ@m@} Athq sl mRanef thl€ these
non-mgratory parti

excl ude the 35 pf’ﬁ%#%@ﬂ s a%elggﬁgéhn?g'?ﬁg%&ﬁz% &?"ﬂs’blgggﬁﬁpﬁ"é Bf%’%’%ml ch
m ght occur uponofuthediidm imathe mgnnertof themilgratorynslip agents,
e.g., polydialkylsiloxane or fatty amides. The amount
employed typically ranges from 0.1% to 0.4% by weight, more
15 specifically 0.15% to 0.3% by weight, based upon the entire
weight of the skin layer resin.

Preferred for use in forming lower skin layer (c) are
metallizable polymeric materials. Typical examples of such
materials are those selected from the group consisting of

20 ethylene homopolymers such as linear low density polyethy-~
lene (LLDPE), low density polyethylene (LDPE), medium
density polyethylene (MDPE), high density polyethylene
(HDPE) or blends thereof. Other contemplated metallizable
resins which might not require the non-migratory slip agent

25 for metal adhesion include ethylene-vinyl alcohol copolymer
(EVOH) , ethylene-vinyl acetate copolymer (EVA) and polypro-
PYlene homopolymer. High density polyethylene is a partic-
ularly preferred polymeric material for forming this skin
layer. In general, the density ranges from between 0.94 to

30 0.96 g/cm’ and over. This skin layer is formed without
adding the non-migratory particulate which is included in
the formulation of skin layer (a). Thus, skin layer (c) is
considered to be free of the non-migratory particulate used
in skin layer (a). This does not however, exclude the

35 incidental presence of the non-migratory particulate which
might occur upon subsequent handling of the finished film,
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exanpl e upon winding the filmonto a roll, whereby non- migratory
particul ates fromskin layer (a) mght be sloughed onto the external
surface of or inbedded into skin layer (c). In one enbodi nent of the

I nvention the skin 5 | ayer (c) consists essentially of high density
pol yet hyl ene. Wa%ms743r both | ayers (a) and (c) can al so cont RETYUSY7PR¥AL S,
fillers, stabilizers, light protective agents or other suitable nodifying

ingredients if desired. Further, 10_ skin layers (a) and/or (c) can
optionally contain a m nor anmount of an additional antiblotck material, such
as silica, clays, talc, glass, and the like. These antiblock materials can

be used al one, ortskt féxranplie BpoasSwindindg aies fidm latbl andelll| owheteby ason-

machinabi l'ity. T ' Q- t} artic f exanpl e,
anywhere from m:]’gi'{%&ngﬁgl rfé.@glslaﬁlgéghfg% %i\tﬂ{“i%?grg r‘%>e{nf§nh1:|]9%e of such
a size that a si geloughasd onto the externpal sunfagecofr ex, impedded: v FXhd
the exposed surfarsyed @)ch Ik onkagmbodiiert lofy the( Hhventicennthe nekin

tostat] ! ' WSER- t hyl
ateryt am ne. Psui popfs ey ShnetSRABAR LY bebabh BUARSKYD Y )

nes 1 nc nono-, “di, ertrary am nes. Core
|l ayer (b) will useR}¥sEh¥YdSnesent from 70 to 95% of the thickness of the
overal |l filmlam nat eEbthex cavdothi Jagerpe(rdmy qd)heanochlsdypontaliy,

upper skin |ayer fgﬁéﬁis %&ﬂlk?&eg?gﬁﬁiiiéégﬁg &3@@%V§F89§é£§9§h¥$%A%s or

applied to each surf ace of € ayer

S dsua e
coext ruded direct® Q#u§4iﬁmblpnmaﬁ§f¥%agn%nqn¢5ﬁemﬁsngft ngﬁ?%e I er,
structure | ayers skin XdveranqalCandsor bao) aati optddnaldyn eonfain a minor

T i N e e MR e e

conbined in an adapter prior to ) .
skin layers (a) aTtPY®) %@ :cEiPBEPseand grhey -, TABBRORNHEREPSK 6. 096 of

t he total materials can be used alone, or different sizes and shapes
can be blended to optimize machinability. The major pro-
15 portion of these particles, for example, anywhere from more
than half to as high as 90 wt.% or more, will be of such a
size that a significant portion of their surface area, will
extend beyond the exposed surface of such skin layer.

Core layer (b) can contain anti-static agents, e.q.,

20 cocoamine or N,N bis(2-hydroxyethyl) sterylamine. Suitable
amines include mono-, di, or tertiary amines.

Core layer (b) will usually represent from 70 to 95% of
the thickness of the overall film laminate or an even
higher percentage thereof. Typically, upper skin layer (a)

25 and lower skin layer (c¢) are coextensively applied to each
major surface of core layer (b), usually by being
coextruded directly thereon.

In any event, in forming the three layer structure
layers (a), (b) and (c) can be coextruded from a

30 conventional extruder through a flat sheet die, the melt
streams being combined in an adapter prior to being
extruded from the die. Each of the skin layers (a) and (c)
can comprise, for example, approximately 6.0% of the total
thickness of the laminate. After leaving the die orifice,

35 the laminate structure is chilled and the quenched sheet is
then heated and stretched, e.g., five to eight times in the




t hi ckness of the lam nate. After leaving the die orifice, 35 the | am nate
structure is chilled and the quenched sheet is then heated and stretched,
e.g., five to eight tinmes in the WO 97/ 33747

PCT/ US97/ 03752 8 machine direction (MD) and then subsequently, for exanple,
eight to twelve tines in the transverse direction (TD). The edges of the
filmcan be t WO9WTd747The filmlam nate is then, usually, wourcr/ose7mameel. 5
As a result of the biaxial orientation of the filmstructure herein,

several physical properties of the conpositg layers, such as flex-crack

resi stance, Elnendorff tear strength, elongation, tensile strength, inpact
strength and cold strength properties are inproved. 10 The overal

t hi ckness of themdcHlintiddiriectioh ¢HD} i &8d tHh mﬁt;aeﬁeuflyfeaneiaﬁg&,f rom

5 mcrons to 60 g4 . a q r il (e ] sired,
the core | ayer o%g'%tgn% It\rqggp reugflﬁgsel %55 ‘%‘rgegqj'prrag‘fgﬁk s?néé%%%%#ﬁa@@e‘ f or med
in accordance wiThe |gdgespafothengiln cmy b drimped. Thepfilmolaminatedis
agents are desirasen,;) yamy, bfoun@odPod atel i N t he core conposition of

this invention, in r IsQN _Qf 04 f Ly . sk:1% by
wei ght . Sui 2bi e codS ¥ f*ﬁ‘#&’lﬁoaﬁﬂ%%]ga%’g%%t‘g‘r%é‘?‘%%édﬁgdkﬁ% %ﬁ%m?relt
m xture of the cHFagginarherginerseyeral phyaicadnprapesties e thei | m

Opaci fyi ng conpotomsosite gayersl | susk! ds kfxus+drackhiresistancd eyl menddies e

exenplified by i | ca , QU L nu Lde,
titanium di oxi de‘?ﬁe}’n%‘%ggthfhé?gﬁ%%%g&s'gbi%ﬁl%n?tﬁ%%%ébﬁ?%égof t he
filmmy be 25 Stxgngkh add,geiddstrengih iprapentdes; ﬁrshémmwﬁifi c
material usysl to formhensrerallothickhéssayertheflaninatlel ipenéeneadeicdl

finely subdividegh&rga;gyyd%egﬁgfyigén é%ﬁ&kif¥§59%nh§crons to 60 microns.

When an opague label or film structure is desired, the
core layer of the film structure of the present invention
may be formed in accordance with U.S. Patent No. 4,377,616.

15 Where opacifying agents are desired, they may be
incorporated in the core composition of this invention, in
a proportion of up to 10%, preferably at least 1%, by
weight. Suitable conventional opacifying agents can be
added to the melt mixture of the core polymer before

20 extrusion thereof into a film. Opacifying compounds are
generally well known in this area. They may be exemplified
by iron oxides, carbon black, aluminum, aluminum oxide,
titanium dioxide, and talc.

The processability and machinability of the film may be

25 further enhanced by the inclusion in the polymeric material
used to form one or both skin layers of a small percentage
of finely subdivided inorganic material. Such inorganic
material not only can impart antiblock characteristics to
the multi-layer film structure of the present invention,

30 but also can further reduce the coefficient of friction of
the resultant film.

Contemplated finely divided inorganic materials,
referred to above may be exemplified by syloid, a synthetic
amorphous silica gel, having a composition of 99.7% Sioz:

35 diatomaceous earth having a composition of, for example,
92% sioz, 3.3% A1203, and 1.2% Fezo3 which has an average



material not only can inpart antiblock characteristics to the nulti-Ilayer
filmstructure of the present invention, 30 but also can further reduce
the coefficient of friction of the resultant film Contenpl ated finely
divided inorganic materials, referred to above nay be exenplified by
syloid, a synthetic armrphous silica gel, having a conposition of 99.7%
SigJerr]; 35 WwWoOsBMIceous earth having a conposition of, foPCELIMNIES2 9020,
Sigerr], 3.3% Al[err]Jerr], and 1.2% Fe203 whi ch has an average WO
97/ 33747 g PCI/US97/03752 9 particle
size of 5.5 mcrons, which partlcles are porous and irregularly shaped;
dehydrated kaolinite (Kaopolite SF) having a conposition of 55% Si(Jerr],
44% Al[ er r] derr] pamlialém&[cﬂr r4.§ aericironshi whidiapaart nlersa garep poionlse

size of 0.7 nicropy 5 e?FI a2y o a?@'dt ﬁ'erfTig ilége&hkibﬂﬁtélﬁéa@tp%tﬁteaﬂﬁ)

synt heti c, preC| pi tat e or
having a conposi t haNipg 2 opmpegidian %@?ﬁlfé?z] dﬁ" AL,0m ;nsH A} - I‘H‘ferr] O
The pol yol efin bl useﬂid:lo e dn average particleysizéiafth cofamicyohsl, m

structures cogl empldt Sls BT Sl flfes e thin e2bLYLIAIRIDY o 's&ykmuc, |

commercially availa sIve m xers, such as

Banbury type. The %ﬁﬁégéﬁagﬂf%@é‘iﬁtﬁﬂ forag¥ampls §ipernay Iﬁ‘ze& erial
occurs by appli caha&ﬂngfaacaﬂipuis:lmr off 428t aio, Me3es i tangh 22é&c Mai,gues

are well known in the poigolegiﬂnéfﬂ uhgﬁ Est@$e§@¥53e é”ﬁulﬁ%il Ye2"

optical density o vacuum,

f 1.
deposition is the thBBaﬁftléh%’r Stmqté‘%ﬁuﬁ?ﬂm??% @H‘é areispits |
ot her netal sloe.g abzlynfprgedl oy Snipleyingt commbrci:ablye aspdabd eofintensdve

vacuum deposi ted g Lhe ch%f%hgfog RRe afc frz}f@{ & FanbaryRypeed.

Typically, prior to net aI zatlon e sur
The expose surface of sk n layer (c) is metallized.

This occcurs by application of a thin layer of metal. Metal
deposition techniques are well known in the art.

15 Typically, the metal layer is applied to an optical density
of 1.5 to 5.0, specifically 2.1 to 5.0. Usually vacuum
deposition is the method of choice. While aluminum is a
contemplated metal, other metals, e.g. zinc, gold, silver,
etc. which are capable of being vacuum deposited to the

20 surface of the film can also be employed.

Typically, prior to metallization, the surface of skin
layer (c) is treated to improve metal adhesion by corona or
flame treatment. |

The resulting metallized film has low water vapor

25 transmission rate characteristics and low oxygen trans-
mission rate characteristics. These improved physical
properties make the film ideally suited for packaging food
products, even those comprising liquids.

In one aspect of the invention, an important feature is

30 the ratio of the size of the particulate cross linked
hydrocarbyl-substituted polysiloxane and the thickness of
the skin layer. The typical ratio, in terms of particulate
to skin thickness is from 1.25 to 2.5, specifically from
1.5 to 2.00. When the ratio of particulate to skin

35 thickness is above 2.5, the barrier properties of the film
deteriorate. When the ratio is lower than 1.5 machin-



| ayer (c) is treated to inprove netal adhesion by corona or flanme
treatpent. The resulting netallized filmhas | ow water vapor 25

transm ssion rate characteristics and | ow oxygen trans- nmission rate
characteristics. These inproved physical -properties make the filmideally
suited for packaging food products, even those conprising liquids. In one
aspect of thewoyxmtg7on, an inportant feature is 30 t he ratcwros$7a3he2 si ze
of the particulate cross |inked hydrocarbyl -substituted pol ysil oxane and
the thickness of the skin |ayer. The typlcai ratio, in ternms of particulate
to skin thickness is from1.25 to 2.5, speC| ically from1.5 to 2.00. Wen
the ratio of particulate to skin 35 t hi ckness is above 2.5, the barrier

properties of thgnfiity Girriorates. Wen the ratio is lower than 1.5
machi n- W097/ 33747 PCT/ US97/ 03752

10 ability deteriorates. The follow ng specific exanples denobnstrate
particul ar aspects of the present invent EXAMBIESess indicated to be 5 on

some other basis, al in&aféﬁmd.gogyé&a&aaeaxaﬁpl&w dédHitrat¥ pattlicutar

si zes are reported by, t he nuf ac- ein ter syrin
t he di aneter of ??ﬁ t:’;ﬁt‘:ffc §°§8§ nf’ e@?jé ?ro%n%% %o%gggag%ggﬁgl %I‘il;entg
of friction ¥al uer semerothen basdsei Allrpants ankmnﬂqmqegcerel RY to the
procedure of AST{g{yH8I4-padtikulate ¥ize8UaPEBépdridd Byt tHel A¥hurseze and

of "ASTM D 1003. CEUEGRP (8% o1 Rs) aeEazRLD %Mﬁﬁ’eﬁ%ﬁr&h‘%ﬁn@eﬁiﬂ%ﬁi SR P
det er mi ned usi ngpaxrtickes by scannding: phpctren arigreemarh.or K. The crinp
sealer is set to a dogerPierent ®Oifrietidnevaluesereferretd tocherdinaade
10 determined according to the procedure of ASTM D-1894-78,
using TMI equipment (without delay). Haze and gloss values
referred to herein are determined according to the
procedures of ASTM D-1003~-61 and D-2457-70, respectively.
Minimum seal temperature is determined using a Wrap-
15 Aide Crimp Sealer Model J or K. The crimp sealer is set to
a dial pressure of 20, dwell time of 0.75 seconds and
starting temperature of 93°C. A film specimen is prepared
so that when two surfaces are placed together the resulting
film is approximately 6.35 cm in the transverse direction
20 by 7.62 cm in the machine direction. The specimen is then
inserted squarely, smoothly and flatly into the crimp
sealer jaws so that a small amount protrudes beyond the
back end of the jaws. The transverse direction of the film
is parallel to the sealer jaws.
25 The ﬁaws are closed and immediately after the sealing
bar rises the specimen is removed from the jaws of the
sealer. A JDC-type cutter is used to cut the film into a
one inch strip. The amount of force needed to separate the
seal is determined on an Alfred-Suter crimp seal strength
30 testing unit. The amount of force need to pull the seal
apart is recorded in N/m. In order to determine the
minimum temperature required to form a seal requiring 77.03
N/m peel force, the crimp seals are formed at temperatures
raised by 2.8 degree increments until one temperature
35 yields a seal value of less then 77.03 N/m and the next



starting tenperature of 93[err]C. Afilmspecinen is prepared so that when
two surfaces are placed together the resulting filmis approximately 6.35
cmin the transverse direction 20 by 7.62 cmin the nachine direction.
The specinen is then inserted squarely, snoothly and flatly into the crinp
sealer jaws so that a small anmpbunt protrudes beyond the back end of the
jaws. The tranWe@P¥B7[ rection of the filmis parallel to the ROTAISITAITENNS.
25 The jaws are closed and imedi ately after the sealing bar rises
the specinmen is renmoved fromthe jaws of the,gealer. A JDC-type cutter is
used to cut the filminto a one inch strip. + e anount of force needed to
separate the seal is determ ned on an Alfred-Suter crinp seal strength 30
testing unit. Theemperatusé yields readalovalhe bhegtesterpidn ick leRpanded
in Nm In order tﬁ.@gtg?mne the mnimumtenperature required to forma

seal requiring 77.03 hvfmgeel force, the crinp seals are forned at
tenperatures rai sed bf* Sharfcpethod ysihshan gstablisked Fhavt: far 35 77.03
yi el ds a seal val dgmomihémentbeal terp2riturandMshE Pexised diDDalttdation
PCT/ US97/ 03752 11 jiee at &l d a of e r.equa
to 77.03 hVn1gA cﬁ%r?aﬁéfho g?%%%%bﬁgﬁtggtg§¥ﬁég§%’c ar t or$%&$?80§a%/m
ni ni num seal tenp&88tar INVEYS Galqdation methed the | falIpwing egwagion is

However, in the eemppbged:the chart nmethod was used. In the cal culation

met hod the foll 0"“[.’3?79%@”(3?’:9-\,&1; 5 %%gg/:lx&“%g? 0_,\3/%%{ O.I) 1§ foh(V2-VI))

X(2.8)] +T1 - MST ’gvgerr] S tained'prior to
achieving 77.03 = seal val ue obtained subsequent to achieving 77.03
N m 10 V1 = seal value obtained prior to achieving 77.03 N/m

V2 = seal value obtained subsequent to achieving 77.03 N/m

2.8 = 2.8 degree C increment in seal temperature

Tl = temperature prior to achieving 77.03 N/m.

In Examples 1 and 2, a coextruded biaxially oriented

15 film structure is produced in which the first skin layer

contains two different loadings of non-migratory slip agent

in a ratio of particulate size in terms of mean particle

diameter to skin thickness of 1.6.

Example 1

20 A core layer of polypropylene (sold by Himont under the
product designation PH-384) is coextruded with an ethylene-
propylene copolymer sealant layer (sold by Fina under the
pProduct designation EOD-94-21) containing 1500 ppm of
(0.15%_by weight) non-migratory particulate cross linked

25 ‘hydrocarbyl-substituted polysiloxane slip agent (sold by
Shin Etsu under the product designation KMP-590). The
average diameter of the particulates is 2.5 u. On the
other side of the core, a high density polyethylene
metallizable skin layer (sold by Exxon under the product

. 30 designation HX0353.67) is coextruded. The film is oriented

5 times in the machine direction and 8 times in the
transverse direction. The final film has a thickness of
about 17.78 microns. The seal skin layer thickness is 1.5
# while the high density polyethylene skin thickness is

35 0.5 u.



2.8 = 2.8 degree Cincrenent in seal tenperature Tl = tenperature prior to
achieving 77.03 Nn. In Exanples 1 and 2, a coextruded biaxially oriented
15 filmstructure is produced in which the first skin |layer contains two
different |oadings of non-mgratory slip agent in a ratio of particulate
size in terns of nmean particle dianeter to skin thickness of 1.6. Exanple 1
20 A cowodrayatr of pol ypropyl ene (sold by H nont underpdiresaiosspct
designation PH 384) is coextruded with an ethyl ene- propyl ene copol yner
seal ant | ayer (sold by Fina under the product designation EOD 94-21)
contai ning 1500 ppm of (0.15% by wei ght) ndﬁﬁnigratory particul ate cross
| i nked 25 hydr ocar byl - substituted pol ysil oxane slip agent (sold by Shin
Et su under the product designati on KMP-590). The average di aneter of the
particulates is 2.5 !err!. On the other side of the core, a high density
pol yet hyl ene net skin layer (sold by Exxon under the product 30
desi gnati on HX0353. 6V)filn ddenticd2dtoTthke f£ilm ict dmhnpﬂed15isipeedunedhe
machi ne directi [ t egt | m
Oé}%édggco Tehe! Bnblift s@Tr}ﬁaef-rﬁ%rd% bt idifats Stodd

has a thi ckness ut 17.7/8 mcrons

1.5 [err] while Yinked hydyogarbyl pB‘F%’fH';H‘a?e Pﬁ%ﬁ’ﬁﬁﬂ?‘éﬂ%eﬁtﬂg’gggg’?o{;

[err]. WS 97/ GB.W by weight). The performance of the filmToLfIIWAGIILED
12 Exanple 2 A f{ I Jpd 9e1ld ¢@botPel Nen fhavidf Exanple 1 is produced except
t hat the anpunt of non Eigrapgryepa$?| &?%te cross |inked hydrocar byl

substituted pol ysil oxane is 3000 ppm 5 (0.3% by weight). The perfornmance

of the filns of [Exanples I and 2 1Is reReidep 1n Table 1

Additive |Minimum Coefficient | % 3
Loading Seal of Friction |Haze |Gloss

10 (ppm) Temperature | (constant

(°c) velocity)

Example 1 | 96.7 0.52 1.85 |94.4
1500
Example 2 | 98.3 0.46 2.55 |90.5
3000

15 Examples 3-4
In these examples two film samples are made as
described in Example 1 except that the particulate is 4-5 u
average diameter (sold by Shin Etsu under the product
designation X-52-1186). The ratio of particle size to skin
20 thickness is from 2.63 to 3.29.
In Example 3 the particulate loading is 1500 (0.15
wt.%).
In Example 4 the particulate loading is 3000 (0.30
wt.%).
25 The performance of these films is reported in Table 2.



Table 1 Additive M ninum Coefficient % % Loadi ng Sea

of Friction Haze doss 10 (ppm Tenperature (constant ([err]C
vel ocity) 'Exanple 1 96.7 0.52 1.85 94.4 1500 Exanple 2
98.3 0. 46 2.55 90.5 3000 15 Exanpl es 3-4 In these

exanples two filmsanples are made as described in Exanple 1 except that
the particul atWoi9333M4% [err] average di aneter (sold by Shin ERGIUSIVEWS2 t he
product designation X-52-1186). The ratio of particle size to skin 20
thickness is from2. .63 to 3.29. In Exanple 34the particulate loading is
1500 (0.15 wt.% . In Exanple 4 the particulate loading is 3000 (0.30 w.9%.

25 The performance of these filns is reported in Table 2. WO
97/ 33747 zPLI/USQITUS/bZ 13 Tabl ¢ 2
Additive M ninu&1 Coefficient 10a P%%g Seal of  Erictdon
Haze * A oss (ppn) additIeapdneinimam (conyteueffiicdentC) | % %elocity) 5
Exanple 3 98.9 |Loading(. {Feal B Frigtion] 5opHaRenbEtoas 10{. 6
0.36 . 2 |4PPR3o. 8 FRrRpRrafwres |s(epnstant
(°c) velocity)
5 |Example 3 |98.9 0.43 1.85 [91.3
1500
Example 4 | 100.6 0.36 2.55 | 89.8
3000
Exanmples 5-6
10 In these examples two films are prepared as described

in Example 1 except that the seal layer is an ethylene-
propylene-butene-1l terpolymer. In Example 5, the seal layer
contains 3000 ppm (0.3 wt.%) of the non-migratory particu-
late cross linked hydrocarbyl-substituted polysiloxane

15 having an average diameter of 2.5 u (sold by Shin Etsu
under product designation KMP-590). As in Examples 1 to 2,
the ratio of particle size to skin thickness is 1.6. In
Example 6, the seal layer contains 3000 ppm of similar non-
migratory particulates having an average diameter of 4-5 u

20 (sold by Shin Etsu under the product designation X-52-
1186). As in Examples 3 to 4, the ratio of particle size
to skin thickness is 2.63 to 3.29. The performance of the
films is reported in Table 3.

Table 3
25 Particulate |Minimum | Coefficient % % Gloss
Average Seal of Friction Haze
Diameter Tempera | (constant
(microns) ture velocity)
(°c)
Example 5 98.3 0.48 2.00 90.3
30 2.5
Example 6 99.4 0.36 2.10 90.8
4-5




10 In these exanples two filns are prepared as described in Exanple 1
except, that the seal layer is an ethyl ene- propyl ene-butene-1 terpolyner.
In Exanple 5, the seal |ayer contains 3000 ppm (0.3 wt.% of the
non-mgratory particu- late cross |inked hydrocarbyl -substituted

pol ysi | oxane 15 havi ng an average dianeter of 2.5 [err] (sold by Shin

Et su under prodsepIdesi gnati on KMP-590). As in Exanples 1 torer/us41®3rsati o
of particle size to skin thickness is 1.6. In Exanple 6, the seal |ayer
contai ns 3000 ppm of simlar non- qigratorgjparticulates havi ng an aver age
di aneter of 4-5 [err] 20 (sold by Shin Et'su under the product designation
X-52- 1186). As in Exanples 3 to 4, the ratio of particle size to skin

t hi ckness is 2.2§%ﬁﬂa§522=1§he performance of the filnms is reported in
: . 0

able 3 Tabl e 2% o SRl g es HhLI AN 4B bpas gmmorinea4f1 055
(i crons) t urBxampleclod Bt produeed exceptetiaf a 4 micpgnzaverageg
2.00 90.3 30 gjiaheteEXnbR-fi§ratodP partichlake cross linked. 10 90.8 4-5
WO 97/33747 rbyl-gnbstityted polysiloxane E@ig?ngcpgg dé
Exanpl es 7- o Irbﬁﬂﬁgﬁg EX&nﬁFBg %.?|7rn%n|¥ﬁ AP0t Rt "described 1N anpl e
1 is produced eximgdd biyaSEaqundercths pxedusic desigpationoRosreprt ok45) - :
particul ate crosghd irddd of ﬁmwp@rme b einuthdckaeysi 19xanes ant i bl ock
's added (sold by G under Hiie,nrodyg! pelf PR W s]00ReRbLpddrl 145 is

added to the copolymer sealant layer.

10 In Example 8, 3000 ppm (0.3 wt.%) of the Tospearl 145

is added to the copolymer sealant layer.

In Examples 9 and 10 the sealant layer is an ethylene-
propylene-butene-1 terpolymer (sold by Montell under the
product designation KT-225P). The Tospearl 145 is added to

15 a loading of 1500 ppm (0.15 wt.%) in Example 9 and 3000 ppm
(0.3 wt.%) in Example 10.

The performance of the films of these examples is

reported in Table 4.

Table 4
20 Example Minimum coefficient | % % Gloss
Seal of Friction | Haze
Temperature | (constant
(°c) velocity)
7 102.2 0.44 1.40 |92.1
102.2 0.37 1.70 91.2
99.4 0.40 1.45 92.3
10 99.4 0.32 1.75 91.8
25 It can be seen from the results reported in the

foregoing examples that the film products of this invention
demonstrate acceptable seal temperatures, excellent
machinability, low haze and high gloss.



The ratio of particle size to skin thickness is 2.63. In Exanple 7, 1500
ppm (0.15 wt.% of Tospearl 145 is added to the copol ymer seal ant layer. 10
In Exanpl € 8, 3000 ppm (0.3 wt.% of the Tospear| 145 is added to the
copol ymer sealant layer. In Exanples 9 and 10 the seal ant layer is an

et hyl ene- propyl ene-butene-1 terpolyner (sold by Montell under the product
desi gnati on KTva2%®B747The Tospear| 145 is added to 15 a | oaBCEySyH31B00
ppm (0.15 wt.9% in Exanple 9 and 3000 ppm (0.3 wt.% in Exanple 10. The
performance of the filns of these exanpl es ig reported in Table 4. Table 4
20 Exanpl e M ni mum Coeffi ci ent /05 % G 0s5 Seal

of Friction Haze Tenperature (constant ([err] QO vel ocity) 7

102. 2 0. 4gxamples 11-01240 92.1 8 102. 2 0. 37

1.70 91.2 9 99.4 4

99 4 - 0.3 In] ghesglggéggles the hfl%h %% fﬁ%ﬁ.reth}r%ene
results reported Fﬁiﬂhbal'%? Rfoithe Sidmg ef F%ﬁ‘ﬂpjﬁﬁe ¥ iand g é@ﬁaéﬂ-"?ﬁi’s

i nvention denpnst bgt £1 &8¢ e adtings thke haﬂ‘naeetmws«ramtmeldegmsitzon of

machi nability Sk %t
PCT/ US97/ 03753 Inw%ﬁgse eggo q,gg,p%&%; "ﬁ“ﬁygé %y po yetaf11n lgr?eogkl n Iayer
of the filns of EfdRbshed il of .eecﬁes&wpieopm ynwound Lrem the; gellec-
surface and vacuutidappsll i and Gfubjectalutonbarider textis .c dhed@ateiry vapor. 3.
Sampl es of the fi ap“ﬁ? Fra eIl t hescoll
tion roll and subﬁgﬁggﬁiééi%%r aft%r qt es Z”B# he w:fer vap %’Jﬁgﬁ 1°48%! #65
grams/m‘/24 hours at 100°F. The oxygen transmission rate of
10 this film is 26.3 cc/m’/24 hours at 21°C and 0% relative
humidity.
The oxygen barrier property of the metallized film of
Example 3 is found to be 80.44 cc/m?/24 hours at 21°C and 0%
relative humidity. Because of the poor oxygen barrier

15 property, the WVTR is not tested.



transm ssion rate (WTR) of the filmof exanple 1 is 0.155 grans/nR/24
hours .at .100[ err] F. The oxygen transm ssion rate of 10 this filmis 26.3
cc/nferr]/24 hours at 21[err]C and 0% relative hum dity. The oxygen barrier
property of the netallized filmof Exanple 3 is found to be 80.44
cc/nmferr]/24 hours at 21[err]C and 0% relative hum dity. Because of the
poor oxygen bwar97487415 property, the WTR is not tested. PCTUBTGPIBR747
PCT/ US97/ 03752 16 WHAT IS CLAIMED IS: 1. A netallized filmstructure
conprising a first outer skin layer (a), haygng an external surface which
I's seal able, conprising a propylene co- or terpolynmer and a 5

non-mgratory particulate cross |inked hydrocarbyl substituted

pol ysi | oxane, onggAE 1B GLAIMED gste ol efinic polyner |ayer (b), and on an
opposite side of the core layer (b), a second outer skin layer (c) which is
an et hyl ene honopol ymer which is free of the particulateg gross 1 :

| i nked hydr ocar byl shbst#t!ﬂﬁﬁiﬁ&éPﬁsﬁPB%aﬁErEﬁtﬁFﬂaQQWBHFA§RFnaI§8€FF t he
external surfacep@ter Exizeaayérskal, | nyeindan raxtermalabut€acei vkilch his eon.

2. The nEtalliZE?E%%&%&?%%#@%QEE“Sfacﬁaéé%£3ﬁ%]dMﬂ‘HQ'FQ Biyrhbf VbR Ca Cr 0SS

| i nked hydrocar by ysi | oxane ayer ) IS a
cross |if%ked pol 9%MWMePas.ti‘l’ﬁéaﬁﬁt%’F‘H‘zé&-"{‘iﬁ%ﬁﬁ‘?-’&é?ﬁ?éfof claim2
i n which the pargubst it Po1ysilsranepnoneiielsidepaty aoronekglefinioxane

i's characterize?ﬁéf%£€%}ﬂ§§§5( yﬁ;ggﬁ 8ﬁr$ﬁc;éhé%§tﬁ sidelb2"Bh&l c8fe0- 5 tO

20 mcrons. 4. ructure alm1 hm ﬂhkCh t he
propyl ene co- orla¥epolBherd GecORA ORESE Skiy) layer (c) which is an
ethylene homopolymer which is free of the particulate cross
10 1linked hydrocarbyl substituted polysiloxane of the first
skin layer, the external surface of the second skin layer

having a metal deposited thereon.

2. The metallized film structure of claim 1 in which
the particulate cross linked hydrocarbyl-substituted
15 polysiloxane of layer (a) is a cross linked
polymonosiloxane.

3. The metallized f£film structure of claim 2 in which
the particulate cross linked non-meltable polymonoalkyl-
siloxane is characterized as having an average particle

20 diameter of 0.5 to 20 microns.

4. The metallized film structure of claim 1 in which
the propylene co- or terpolymer of skin layer (a) is
selected from the group consisting of ethylene-propylene
copolymers and ethylene-propylene-butene-l terpolymers.

25 5. The metalliied film structure of claim 4 in which
the second outer skin layer (c) is medium or high density
polyethylene.

6. The metallized film structure of claim 5 in which
the olefinic polymer of the core layer is polypropylene.
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selected fromthe group consisting of ethyl ene-propyl ene copol ynmers and

et hyl ene- propyl ene-but ene-1 terpol ynmers. 25 5. The netallized
filmstructure of claim4 in which the second outer skin layer (c) is
medi um or hi gh density polyethylene. 6. The netallized filmstructure of
claim5 in which the olefinic polyner of the core |ayer is polypropylene.
WO 97/ 33747  WO9733747 . PCT/ US97/ C3RGLUS97/0¥152 The
metallized filmstructure of claim5 in which at | east one outer surface
thereof is treated by fl'anme or corona treatngnpt. 8. The netallized film
structure as described in claimb5 1 in which the ratio of particle
size to thickness of the (a) skin layer ranges from1l.25 to 2.5. 9. The
metal | ized film struc?urertees mbtaddibed Filml strodture wi cladmt Beint whicht er

skin layer (a) ofatMfudil Sneoki8obYGEedO) Gedlle 1608ET by NPLand gl ded

i norgani c 10 I nparts anti tics
The netallized fi® ?ﬂ?lﬁﬁﬁiﬁ@°§§ *defined in claim9 in which the inroganic
material is silica.

8. The metallized £ilm structure as described in claim
5 1 in which the ratio of particle size to thickness of the
(a) skin layer ranges from 1.25 to 2.5.

9. The metallized film structure as described in claim
1 in which either the outer skin layer (a) or the outer
skin layer (b) or both contain a finely divided inorganic
10 particle which imparts antiblock characteristics.

10. The metallized film structure as defined in claim
9 in which the inroganic material is silica.
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