WO 03/ 002344 PCT/ EP02/ 04828 PACKAG NG FI LM This invention relates to
packaging filnms. Such filns may be useful for packagi ng food or non-food
itens andworosfoaxz4f or m ng bags designed to hold such itenspca/EPoaeisee il ns
conprising polyolefinic polynmers, e.g. of oriented pol ypropylene (OPP) are
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desirabl e properties, such as resistance to the transm ssion of noisture,
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core. Weband contaminatedaionpdieds.on at | east one side and coated therein with a
polynmeric, |ow tenperature seal abl e coati ng (LTSC) conprising a copol yner

of abouyt, 10 to 35 wt % of east . one e ni aII nsatura
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US 5,451,460 (Mobil) describes a heat sealable anti-fog coating composition.

US 5,419,960 (Mobil) discloses a base polymer film coated with a low temperature sealable coating

30  (LTSC) comprising a copolymer of about 65% to 95% ethylene and about 5 to 35 % of acrylic or
methacrylic acid based on the weight of polymer, where about 2 to about 80% of the carboxylate
groups are neutralised with metal ions from groups la, lla or IIb of the Periodic Table.

US 6,013,353 discloses a multilayer film comprising a film substrate having a polypropylene core
35 layer (OPP) with skin layers on each side of the core comprising polymers of lower melting
temperature than the core. The film is metallised on at least one side and coated therein with a
polymeric, low temperature sealable coating (LTSC) comprising a copolymer of about 10 to 35 wit.
% of at least one a,B-ethylenically unsaturated carboxylic acid, e.g., acrylic or methacrylic acid, with
about 65 to 90 wt. % of ethylene, an alkyl acrylate or methacrylate, acrylonitrile, or mixtures thereof.
40 The LTSC is stated to protect the metal coat and provide a film with improved A to B sealability.
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40 The LTSC is stated to protect the netal coat and provide a filmwth
inmproved A to B sealability. CONFI RVATI ON COPY WO 03/ 002344 PCT/ EP02/ 04828
2 WO 00/ 688@3/0¢ws Pont ) di scl oses a | ow tenperature seal i RgTEPIPOSLE | ONs of
EAA copol ynmers which have a low nelt flow index (MFl) and are therefore
easier to process. 5 However filns with a LTSC al so have a tendency to .

bl ock (i.e. adhere together) as w&l| as seal. Therefore it would be
desirable to provide films with a LTSC to readily provide inproved
sealability but which also have a reduced tendency to block on the reel.
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coat i NIV dP 9K a8t spilata AN AV RETBiMENect i on of | ess than about 0.9
and a dynam c coefficient of friction | ess than about 0.75, such the first
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COgY | NEoat seal strength (A to B) of at least about 200 g / 25 mm, when measured at 15 psi for 2 seconds
at 120 °C; where the LTSC also comprises:
(a) an anti-block additive in from an effective amount to about 15% by dry weight of the coating to
give a static coefficient of friction of less than about 0.9 and a dynamic coefficient of friction less
than about 0.75, such the first and second surfaces have a mutual blocking strength (A to B) of less
30 than about 25 g/ 25 mm measured at 40°C and 0.5 psi for one hour;
(b) a non-ionic anti-mist additive having an HLB value of from about 10 to about 20 in an effective
amount to about 15% by dry weight of the coating; such that the film exhibits a substantially clear
appearance on exposure to a relative humidity of at least 30% at 5°C after one hour; and
(c) optionally an anti-slip additive of a mean particle size of from about 3 to about 5 microns in an
35 effective amount up to about 0.5% by dry weight of the coating

Preferred films of the invention may also exhibit one or more of the following properties:
a mutual heat seal strength (A to B) of at least about 400 g / 25 mm when measured at 15 psi for
2 seconds at 120 °C;



Preferred filns of the invention may al so exhibit one or nore of the
follow ng properties: a nmutual heat seal strength (A to B) of at |east
about 400wQ 05/0@8344m when neasured at 15 psi for 2 secondPCAEPL2MSL WO
03/ 002344 PCT/ EP02/ 04828 3 a blocking strength (Ato B) of |ess than about
25 g / 25 mm neasured at 40C and Q.5 psi for one hour; and/or at a 7
relative humdity (RH) of 30% or Hor e (preferably 50% or nore) exhibit a
substantially clear appearance after at |least 30 mnutes at 2C after prior
expos ardoakingsstrergth ¢A &0 By ef less BBACabout 261ge 255nrh oneastirddeat SI0°G Andrd BwisEfsr one
Parti ¢bgr:&hd@s as given herein may be neasured by any suitable and
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ang a%riawr:@aﬁs@ﬁmﬁg dies such as foodstuffs, for exanple fresh produce
such as lettuce an éor sal ads. LTSC 15 Conveniently the LTSC (| ow

tenperature seal abl e coating) used on filns of the present invention is
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copol )fgrﬁ{ogg_)Ski(,%icﬁggf.§grtl?&reggamp@éuéﬂigggg{gé}lL)gq%p_( s)) 20 obtainable from at

| east one firs ner precur sor |'east’ one second pol yner precursor
where: (i) the first polymer precursor(s) conprises at |east one

a1 & etlthsdrdendbung thaisht tilnabEithis invariion 4 dutalsie s pRIBRADRG appiRaticHS re@irgy an

der | varseasid (el AHGRII LY BGRoclith 8L IHIRINOE Lldnife 5rebh bbbl
second pol ynmer precursor(s) conprises at [easSt one olerfinic polyner

pr ecursyeh as leffugpped/pr s#ledsabl y the first pol yner precursor(s) are sel ected
fromone or nore G _4al kyl (nmeth)acrylic acids; nost preferably from
acrylkﬁsﬁpid, met hacrylic acid, maleic acid, crotonic acid, itaconic acid
and/or-crtraconic acid and/or suitable m xtures thereof; for exanple
adPylic acid. 30 Preferably the first polyner precursor(s) is present in

the LTHRvemipeWMAELTET (R @peRdturel sellaple@ahting? Ysb® oA P of3R&pradBritéhvention

pr ef er.apl : t 10%to about 35% nost preferably fromabout 10% to
about .g‘&g&%@g@ﬁﬁ%eﬁ%%w about 25% by wei ght of the copolyner. More

preferably the second pol ymer precursor(s) are selected from ethylene;
propylresierabBithy L BSE corprigdtd bAé osbleadbSlyiibid) Y fotddeer8ifas LTSC copolymer(s))

20  obtainable from at least one first polymer precursor and at least one second polymer precursor
where:
(i) the first polymer precursor(s) comprises at least one aq,B-ethylenically unsaturated

. carboxylic acid and/or other suitable derivatives thereof, such as acrylates and/or acrylonitriles,

(i) the second polymer precursor(s) comprises at least one olefinic polymer precursor.

25
More preferably the first polymer precursor(s) are selected from one or more C;.4alkyl(meth)acrylic
acids; most preferably from: acrylic acid, methacrylic acid, maleic acid, crotonic acid, itaconic acid
and/or citraconic acid and/or suitable mixtures thereof; for example acrylic acid.

30  Preferably the first polymer precursor(s) is present in the LTSC copolymer-in an amount from about
2% to about 35%, more preferably from about 10% to about 35%, most preferably from about 10%
to about 30%, for example 15% to about 25% by weight of the copolymer.

More preferably the second polymer precursor(s) are selected from: ethylene; propylene, butylene
35  and/or suitable mixtures thereof.
Preferably the second polymer preéursor(s) is present in the LTSC copolymer is present in an
amount from about 65% to about 98%, more preferably from about 65% to about 95%, most
preferably from about 70% to about 90%, for example 75% to about 85% by weight of the
copolymer.
40



Preferably the second pol yner precursor(s) is present in the LTSC copol yner
is present in an anount from about 65%to about 98% nore preferably from
about 65%De3aswt 95% nost preferably from about 70% t @cabpor/o8284 for
exanple 75% to about 85% by wei ght of the copolyner. 40 WO 03/002344

PCT/ EP0O2/ 04828 4 As used herein copolynmers derived fromacrylic acid
nononmers are denoted EAA copol yne and those derived from nethacrylic
acid nonomers are denoted EMA copol yners. EAA copolyners are nore
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about 80 g/10 min (at 190C, 2.16 kg). 10 Preferably the LTSC has a nelting
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about
nol ecmb&wafé’tfgﬁi?m{tm)@/wfmme@yQ%QnZdﬁd@i 130 000 dal tons. The LTSC may be
applied to the surface of the filmwth or without a priner. 25 The LTSC
copol v di ined as a solution,
di speri@f)eﬁgﬁgt%euw%% s@eﬁtﬁf@%ﬁ%&ﬂg%%gh}ﬁe%anb\% ghgﬁicgs wat er. The
carboxylic acid groups on the copolyner may be neutralised by any suitable
means freferaldQ tiy €T ST abs ¥ chystalmip vl fompaeliezsdsl dpolii7aygamount from about 50%
t o about 300% nore preferably 150%to about 250% of the carboxylic acid
groups (i.e. an excess of base). Thus for exanple the copolynmer nmay be
obfai r@&fq{éblﬁﬁ%%%h@ﬁﬁ§9IYﬂ'SPﬁr§H)é@ffr@m@ho%is? forabart Aqueous ammoni a

solution. Wen such a copolyner is dried, ammonia is given off and the
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about 50,000, preferably from about 4,000 to about 30,000, most preferably less than about 25,000
daltons.

20 .
The LTSC copolymer may have a weight average molecular weight (Mw) of less than about
130,000 daltons.
The LTSC may be applied to the surface of the film with or without a primer.

25

The LTSC copolymer may be water dispersible and thus may be obtained as a solution, dispersion
and/or emulsion in an aqueous medium such as water.

The carboxylic acid groups on the copolymer may be neutralised by any suitable means but

30 preferably by ammonia, preferably in an amount from about 50% to about 300%, more preferably
150% to about 250% of the carboxylic acid groups (i.e. an excess of base). Thus for example the
copolymer may be obtained as an ammonium salt thereof such as in an aqueous ammonia solution.
When such a copolymer is dried, ammonia is given off and the ionised and water sensitive
carboxylate groups are converted to free carboxyl groups.

35
Optionally from about 2% to about 80%, more preferably from 10% to about 50% (by stiochiometry)
of any carboxylate groups therein comprise as counter ions alkali metal cations and/or alkaline
earth metal cations, more preferably sodium, potassium, lithium, calcium and/or zinc ions; most
preferably sodium.

40



35 Optionally from about 2% to about 80% nore preferably from 10% to about
50% (by stiochionetry) of any carboxylate groups therein conprise as
counter iwo3abisadi netal cations and/or al kaline earth meraiPozedse®ons,
nore preferably sodium potassium |ithium calciumand/or zinc ions; nost
preferably sodium 40 WO 03/002344 PCT/ EPO2/ 04828 5 Optionally further

i ngredi ents may be added to irrprovse the water resistance of such groups
such as a solution or dispersion conprising one or nore al kali netal
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Exanpl eéogh%hﬁ% invention herein. Anti-block additives 25 The anti-Dblock

addltlve as conponent (a) of the LTSC herein nmay conprise one or nore
of the foll ow ng waxes and/or m xtures thereof: dispersed waxes such as
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S an X etic
g oging SRR BB B PRt e als g AR B 5 2o RdGdclie
1211) and from Michelman under the trade mark Primacor® 4983 and/or those used in the
Examples of the invention herein.

Anti-block additives
25
The anti-block additive used as component (a) of the LTSC herein may comprise one or more of
the following waxes and/or mixtures thereof: dispersed waxes such as carnauba and/or
microcrystalline wax; natural waxes such as paraffin wax, beeswax, japan wax, and/or montan wax;
and/or synthetic waxes such as hydrogenated castor oil, chlorinated hydrocarbon waxes and/or
30 long chain fatty acid amides.
Preferred anti-block additives are micronised waxes; more preferably aqueous emulsions of
polyethylene wax (such as those available commercially from Keim-Additec-under the trade name
Ultralube MD 2003); those waxes available commercially from Paramelt under the trade mark
Aquaseal® 1205; those waxes used in the Examples of the invention herein; and/or mixtures
35  thereof.

The anti-block additive may be present in the LTSC in an amount of from about 2 % to about 15
%, preferably from about 5 % to about 12%, more preferably from about 8 % to about to about 12%
by dry weight of the coating.

40



30 long chain fatty acid am des. Preferred anti-block additives are
m croni sed waxes; nore preferably agueous enul sions of pol yet hyl ene wax
(such as wbas@omvai | abl e conmercially from Kei m Addi t ec umldearEPhhessts ade
nane U tral ube MD 2003); those waxes avail able commercially from Paranelt
under the trade mark Aquaseal (r) 1205; those waxes used in the Exanpl es of
the invention herein; and/or mxtures 35 thereof. The anti-block additive
may be present in the LTSC in an anmount of from about 2 %to about 15 %
pr ef erfiBfejredrairtieakaddiives havead duganipaviclensize ob frefeatmiot 9. 1f misranstiowdbost 046t o
about mheradout 12% by dry weight of the coating. 40 WO 03/002344
PCT/ EP02/ 04828 6 Preferred anti-block additives have a nean particle size
of fromabout 0.1 mcrons to about 0.5 mcrons. Wen incorporated into the
LTSC t\Weemindorpsirater intddhe LVECrhe amithildpktadsitivermayr exhénit otber piophrts subh as
| MBI OVilpovirtethslsli apdaf Siti-@idk fesBisice’ R ehesfiignce of the film Anti-m st
additives Preferably the anti-m st additive is present in an anount from
about 0.1 %to about 10% by dry 10 weight of the coating. Conveniently the
non i dhitemishaddiives additive has an HLB value up to about 14.5. Preferably
the non ionic anti-m st additive has an HLB val ue from about 10 to about
20, mﬁ’r@fer&t’s’_&y F’thé%ﬂﬁ%ﬁ]&%dﬁﬁi@@‘i@&@géntwah %n%@ﬂﬂﬁrorﬂ%boﬁ%; "/Pfc?%?d'l.ﬁ%% By GW‘
3ut 12, ht gh ag , for ‘exanple about . 0. erred anti-m’st

i ¢ VRIgNGdhaeq 'Bged from prinmary al cohol ethoxyl ates, secondary al cohol
et hoxyl ates and/or nonyl phenol al cohol ethoxylates. 20 Advant ageous
ant i - nbsiveARAl tHé%rﬁ@HiB%hﬁ?mQ%%d%e ARE §n HRBRAKRAD 1Bfapbar {W# al
R1Q( CH2CH2O) n Forrmulal where 25 n represents an integer from6 to 10
i nclusive; nore advantageously is from7 to 9, nost advantageously = 8;
and RlPﬂeﬁerablﬁllme_QGmlMQ)wH'r-mw arvitiee aals'antl-ﬂ.@mlsé fromsal©lid 16 hy dbouia2d)yhorenost

adsant AeRAH Hom'abott £ foHb8H 14 MM pfeldrabif FokVabout 12.0 to about 14.0, for example
about 13.0.

Preferred anti-mist additives are selected from: primary alcohol ethoxylates, secondary alcohol
ethoxylates and/or nonylphenol alcohol ethoxylates.

20
Advantageous anti-mist additives comprise one or more compounds of Formula 1
R'O(CH,CH,0)H
Formula1l
where
25 n represents an integer from 6 to 10 inclusive; more advantageously is from 7 to 9, most

advantageously = 8; and
R'isa C1o-20hydrocarbo, more advantageously is Cyq.4¢hydrocarbyl, most advantageously
is a straight chain Cyz.14alkyl.

30  More preferred anti-mist additives comprise one or more of:

R i e

;andlor
mixtures thereof.

Most preferred anti-mist additives are those compounds available commercially from BASF under
35 the trade name Lutensol (such as Lutensol A8) and/or those used in the Examples of the invention
herein.

The term *hydrocarbo group’ as used herein denotes any univalent or multivalent moiety (optionally
attached to one or more other moieties) which consists of one or more hydrogen atoms and one
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noi.ety,and where. | ndi.cated may be substituted with other functional
groups'r.‘ 'ﬁaég(li—'m%bsetﬁ'@%tg{eg V%'ﬁboéﬁ%fﬁ%mg%rq{%%oés‘ of the film (A side) to which
tH® LTSC is coated is preferably suitably treated to increase adherence to
t he LT supfoeber gigky by a flane and/ or corona di scharge treatnent and/or
20 by a suitable priner coating for exanple conprising polyethyl enei m ne.
Filmsurface - side B The surface of the filmopposite to the LTSC and
whi ch The ststacalsif éhe iitn ¢4 side) 10 adidhethpdrT@GiisecqaBzd Boprefedally soitgiry teatedrio
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Film surface —side B

The surface of the film opposite to the LTSC and which is sealable thereto at low temperature (B
25  side) comprises an olefinic polymer forming the exposed surface of the film (optionally forming a
skin on an underlying core layer). The olefinic polymer may comprise a predominate amount
(preferably greater than about 50% by weight) of olefin and thus may be a copolymer obtainable
from at least 50% of an olefinic polymer precursor or homo-polymer obtained from an olefinic
polymer precursor..
30
More preferably the olefinic polymer is obtainable from at least 70%, most preferably at least 80%
of an olefinic polymer precursor.

Preferably the polyolefinic polymer of side B is a homopolymer or copolymer obtainable from
35  monomer(s) comprising ethylene, propylene and/or butylene.

Preferably the polyolefinic polymer of side B is obtainable from the same polymer precursor as the
second polymer precursor of the LTSC copolymer of side A.
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surface may be formed by coextrusion, hot melt coating, coating from an aqueous or solvent
coating and/or lamination.

Optional LTSC component (c) - anti-slip agent
25
The LTSC may also contain as optional component (¢ ) further particulate material useful as a slip
agent such as one or more of the following inorganic materials: colloidal silica, amorphous silica,
calcium carbonate, , calcium silicate, diatomaceous earth, bentonite and/or finely divided clays.
Amorphous silica comprises particles agglomerated from smaller particles and which have an
30 average particle size preferably from about 2 microns to about 9 microns, more preferably from
about 3 microns to about 5 microns.

The anti-slip agent may be present in the LTSC in an amount from about 0.1 % to about 0.5 %,
preferably from about 0.1 % to about 0.2 % by we'ight of the coating.

35
Other optional LTSC components

Other additives which may be included in the LTSC comprise:

other particulate materials such as talc which may be present in an amount up to about 2 % by
40  weight of the coating;



cal cium carbonate, , calciumsilicate, diatomceous earth, bentonite and/or
finely divided clays. Anorphous silica conprises particles aggl onerated
from smalwero3fpenr3td cl es and whi ch have an 30 average parti @Ce&/EP0OZ@4828
preferably fromabout 2 mcrons to about 9 mcrons, nore preferably from
about 3 mcrons to about 5 mcrons. The anti-slip agent may be present i
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about 0.1 %to about 0.2 % by weight of the coating. 35 Qther optional LTSC
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125C and up to for exanple, about 190C, and a relatively high degree of
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| ayer ©@relayieri sotactic pol ypropyl ene honopol ymer which is, for exanple,
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considered necessary or desirable in the film. In many cases, such polymer is a polyolefin having
a melting point, for example, of at least about 125°C and up to for example, about 190°C, and a
relatively high degree of crystallinity. A particularly desirable polyolefin making up the core layer is
an isotactic polypropylene homopolymer which is, for example, about 93 to 99% isotactic and has

25  a crystallinity of about 70 to 80%, and a melting point, for example, of about 145°C or higher, e.g.,
up to about 167°C. Another desirable polymer suitable for the core layer of the film of this invention
is a high density polyethylene (HDPE), which is a substantially linear polymer having a density, for
example, of about 0.952 to 0.962 g/cc, a melting point of, for example, about 130°C to 148°C and
a substantial degree of crystallinity.

30
Other aspects of film
Films of the present invention may comprises multi-layers, one or more of which may be formed
by coextrusion and/or be biaxially oriented.

35

For some purposes, it may be desirable to produce the polymer substrate comprising the core and

one or two adjacent skin layers by a cast film or chill roll extrusion process rather than a coextrusion

and orientation process. In this case, the final polymer substrate is essentially unoriented and the

final film is generally much less stiff than films in which the substrate is prepared by a coextrusion
40  and orientation process.
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heat @6r daniny a@tahﬁfckaﬁll]? tiabl' e nmeans thereby providing a non-water sol uble,
adherent, glossy coated film product useful, for exanple, as a packaging
fitm 20 Optionally, another fil m(]the "lamnating film') nmay be bonded to
a sur fGtiengty, @ncﬂherrf,fir@{the Haminafineiim' onay be bonded to a surface of a film of this invention

to form side B for the purpose of improving the mechanical properties such as tear strength,
machinability, increasing the stiffness, protecting a printed pattern and/or providing hermetic seals
of the film. This laminating film may be bonded to uncoated side of the film (B side), either after a

25  printed pattern has been applied to the sealable coating or in the absence of such printed pattern,
or the laminated film may be bonded to a surface without any sealable coating.

The laminating film may, for example, comprise a polymer having superior mechanical properties,
(such as high density polyethylene (HDPE), and/or isotactic polypropylene homopolymer) which

30 is bonded to the film with an adhesive molten polymer having a lower melting point than the
laminating polymer (such as low density polyethylene (LDPE)). Alternatively, the laminating film
may comprise a major layer of a polymer of superior mechanical properties and a minor layer of a
polymer of a lower melting temperature. However in either case the film must possess sufficient
properties to be heat sealable at the specified low temperatures to the LTSC of side A. Then the

35 lamination may be accomplished by pressing the minor layer of the laminating film against the
desired surface of the film to be laminated at a temperature high enough to render the minor layer
tacky. The methods and equipment necessary to accomplish the described bonding are
well-known in the art.

40  The Figures herein illustrate properties of the Films of the invention compared to prior art films.
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corresponds to the data in Table 2C herein. Figures 3 to 5 show the
sealing properties of various filnms of the invention and prior art filns

and theeasRasts 4f dhe iRvenjignare givea dpberdajsy Tables 3 to 5 herein. Figure 6
iIIustrates the respective Ato B seal strengths of various filns usi ng as
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The films coated as described in the examples were BOPP films prepared as follows. An isotactic
propylene homopolymer as core polymer and a terpolymer of propylene, ethylene and butylene as

30  the skin polymers were coextruded from a triple channel annular die to form a polypropylene film
having a core layer and skin layers on either surface thereof. The resultant polypropylene tube was
then cooled by passage over a mandrel within the tube, and externally quenched by passage
through a water bath surrounding the mandrel, heated to stretching temperature, expanded by
internal gas pressure, and withdrawn from the expansion zone at a rate greater than that at which

35 it was fed thereto, so that the tube was stretched to seven times its original dimensions in both the
direction of extrusion and in a direction iransverse thereto. The stretched tubular film was then
opened out to form flat film which was subsequently heat-set at a temperature of 120° C. on a
matt-surfaced roller heat-setter of the kind described in GB-A-1124886 to form a BOPP film suitable
for use as a substrate in the examples herein.

40
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Fi 8ures here| n. 10 "1 denot es a very poor anti-m st performance where an
opaque=Xamyee 1@nhad o eA{Comp A)seen, with zero visbhility and poor
| i ght (Qoamnﬂegnbmmmamgh the film "2" denotes a poor performance with an
opaque | ayer or. transparent |ayer of large droplets, also

A film of the present invention (Example 1) and a comparative example (Comp A) were prepared
25  with the same LTSC but with different anti-mist agent to show the improved properties of the films
of the present invention. The anionic surfactant Empicol CBJS was chosen in Comp A for its
structural similarity to the other anti-mist agents also investigated herein. The following LTSC
formulation was used for Comp A and Example 1 and was applied at a coat weight of about

0.75g/m2.

30 Material Dry solids % Wet make up .
Aguaseal 1211 84.7 76.26
(EAA copolymer)
Micronised PE wax/
PE wax emulison 10.0 3.59

35 (anti block and slip agent)
Fumed silica 0.3 0.338
(average particle size 3 to 5 microns)
Anti-mist agent 5.0 4.09
(see below)

40 Water - 15.73

Total 100.0 100.0



with zero visbility and poor light transm ssion through the film "3"
denotes a poor performance with a conplete |ayer of |arge transparent
drops, powoosiosisi|ity, a 15 |lens effect seen on the fil mCamPozodsppi ng
fromthe film "4" denotes a good performance with randomy scattered or

| arge transparent drops and a discontinuous filmof water on the film and
"5" denotes an excel | ent performafide where the filmis conpletely
transparent with a clear glass- |ike appearance with no visible signs of
water. 20 Exanple 1 and Conparative Exanple A (Conp A) (Conparing

anti - e : _ . N -
compar o ErambleR) e EeEles GRL HeNATCRyer SRR il oy ¢
di f f erRARF HAFEr-the dradg gare liengeb®Bt N Make Gora A ifepanttmist agent yredfwasige of
t he praedaid agent endilable corfreerghaillp Dhderabis fradd amhe ErmpicadCBIBJS was chosen in
Cogp A for its structural simlarity to the other anti-m st agents also
investigated herein. The following LTSC formul ation was used for Co A
and B&aHI @M wasdhem desigshiareantianish Pedaimanse i t5°ef inad eenvergionggmanneradhe

Mat er itamnp&rayurs of triscalindééetram beC UictuAgd dstalenB2E hn@4°C. The2Mhti(his¥reS@RMY MEr )

M cr Onsih'éﬁlq lﬁgg{yﬁigl‘g@% ﬁ%@?ﬂ%“}o' 0 3.59 35 (anti block and slip

agent ) Funed average particle size 3 to 5 mcrons)
Anti-m st agent 5.0 4.09 (see below) 40 Water - 15.73 Total 100.0 100.0
WP003/ 002344 PCT/ EP02/ 04828 13 To mpise Exanple 1 the anti-m st agent used
was the non-ionic agent available commercially from BASF under ‘the trade
nanme Lutensol A8. To nake fCormp—A—the—anrt+—m-Sst—agent used was the anionic
agent avail abl e commerci al|l y Timeler| tGoeng Aade Bafe Enpi col CBJS. 5

1 min. 1

5 mins.
10 mins.
20 mins.

30 mins.
1 hr.
2 hrs.
3 hrs.
6 hrs.
1 day
2 days

4 days

[NCON PO JEU 'O PO (SR (T UG PETO POE U SO UG Y
o1 O jor (O jO1 [O0 (O (W (DD | =

7 days

These results show that the ionic Empicol CBJS does not give adequate anti-mist to the coating

even at 5% dry addition. Comp A remained misted for longer than a week. The mist layer consisted
15  of very fine water drops. In contrast Example 1 with Lutensol as an anti-mist agent gave improved

performance compared to the prior art Comp A film with the anionic anti-mist agent.

Anti-mist properties of films of the invention have also been tested against otherwise identical films
films using other anionic anti-mist agents (such as the sodium dodecy! diphenyloxide disulphonate

20  available commercially under the trade name Dowfax 2A1 and the straight chain dodecylbenzene
sulphonic acid available commercially under the trade name Arylan S) and other cationic anti-mist
agents. Similar results were obtained showing the improved anti-mist performance of non-ionic
agents in films of the present invention.



Each filmwas then tested for anti-m st performance at 52C in a
conventional manner. The tenperature of the cabinet set at 52C fl uctuated
bet ween 380G 0a0037LC. The anti-mi st results are shown in PCFmEPe2/48kerei n
and Table 1 below. 10 Table 1 Tine Comp AEXx 1 1 mn. 11 5mns. 11 10
mns. 11 20 mns. 12 30 mns. 121hr. 13 2hrs. 15 3hrs. 15 6
hrs. 15 1day 15 2days 15 44da s 1 5 I(jays 1 5 These results show
that the ionic Enpicol CBJS does not give adequate anti-m st to the coating

even axaM@izgnddIﬁmg'amﬂiveﬁxgmg@ BéQainp®) m sted for |onger than a week. The
m st |ayer grprp 15 of very fine water drops. In contrast Exanple 1
wth Lutensol a?n anti-m st agent gave inproved performance conpared to

the prior art Corrp Afilmwth the anionic anti-m st agent. Anti-m st
pr operl\ﬂmreshaﬁ oiié saraplelof éduh filmwenttestad hedesdibe®inreBedshet fahardd td6it) below,
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teste

Stage (i)

15 Firstly the films were held for 2 hours at 2°C._More than one sample was tested and all Example
2 samples became clear after 2 hours. No sample of Comp B showed any improvement over this
time — all were badly misted.

Stage (ii)
After stage (i) the films were held at three hours at room temperature._At the end of the three hours

20  the appearance had worsened on all of the Comp B samples. Water droplets had spread across
and appearance was patchy.

Stage (iii
Atter stage (ii) the films were returned to 2°C and further tested for their anti-mist properties as
before. Film appearance was classified in Table 2A below.

25
Table 2A
Time Comp B | Example 2
1 min. 1 . 1
5 mins. 1 1
10 mins. 1 1
20 mins. 1 1
30 mins. 1 1to2
1 hr. 1 2
3 days 1 4

Example 3 and Comparative Example C (Comp C)
30  (Anti-blocking performance)

The films tested below were as follows.



Conp B is a conventional BOPP filmavailable fromUCB Filns under the trade
desi gnation FFA 30 which has a conventional chlorine free LTSC on one side
(that avawbabioe23gonmerci ally under the trade name AquaseCTHPLYospgl whi ch
has no anti-m st agent therein) and a conventional acrylic coating on the
other. 10 Exanple 2 is a BOPP filmwhich has a same LTSC on one side as
Conp B and is corona treated but "Bncoated on the other side. The LTSC al so
conprises as an anti-agent 5% of Lutensol from BASF. Stage (i) 15 Firstly
the fiCamp Reise bavénfiaral Bdmmml alail2fle fidom &JCEharmdler fite &aﬂ@ﬂésigﬁ?iohﬂ?ﬂﬁego and
al | ; s e of Co B
chousd any oS EPRiEs o BB URENHRY odthfifory LAY 3ng b GREFUF B vrsPBBe (i 1)
After stage (i) the filnms were held at three hours at roomtenperature. At

tcge eriixanfpld Bes tahBe@thﬂmrwrllicl?Qaé hesahd eTEaNse oh@@id@ﬁl%sseﬂﬁfé ompald wih thde
o .S . I [0S na . appear ance S
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test ed®or their anti-nist properties as before. Film appearance was
classified in Table 2A below 25 Table 2A Time Conp B Exanple 2 1 mn. 11
5 m ns; L ' m.n 1,1 0.m ns. 1.t 1 hr, 2 3
Gy gse fime o QRuchaloy AeodlinG pigtihe o Prisliss gl uB o368 pRHBIIRIEE
per f ofREsHEs ekAbited by filmeaj iretietsetenal afim cechs Varisius otker pkape0ias 0DXBHA AIms were

PG/ EREtED 32 BonvEbtiCilaknés a conventional BOPP film avail able from UCB
under the trade designation FFA 30

Results
Haze

The wide angle haze (WAH) and narrow angle haze (NAH) of the films was measured in a

15 conventional manner and in conventional units and was found to be within acceptable limits (see
Table 2B below).

Table 2B
Desired Typical Method Significance
target measured
values
WAH ( surface layer <35 25-3 ASTM Loss of film clarity
effect ) D1003 above about 4.5
NAH ( core layer effect) <15 4-8 ASTM Loss of film clarity
D1044 above about 20

20  Anti mist performance

The film of the invention gave good anti-mist performance under cold fog tests. The appearance
reaches 4/ 5 level after 6 hours and continued to improve and has a better anti-mist performance
than an existing film (that available from UCB under the trade designation RK30). See Table 2C
below and Figure 2 herein.

25 Table 2C

Time / mins Time / Hours Time / Days
511012030 |1]2}] 3 6 |11 2[3]14]|7
Ex 3 514] 4 4 4 (44145145 (5| 515]5]|5
RK30 41 4 ,4 2 2 4141 5 5 |5]15]5]|5] -




where the filmis coated on one side with a conventional LTSC and the other
side is uncoated. Exanple 3 is a BOPP filmwhich has a sane LTSC on one
side as Gyop3@ahbove with the 5 additional thereto of 5% @CTiEPe2/64328 - M St
agent, Lutensol from BASF and is uncoated on the other side These filns
wer e eval uated by neasuring bl ocking at pressures of up to 135 psi to
simulate the pressures exhibited!By a filmat in the core of a filmreel.
Vari ous other properties of both filnms were 10 tested in a conventional
mannerSeaResults Haze The wi de angle haze (WAH) and narrow angl e haze

( NAH) ¢ | : . _ ! .
Convery aafion < BB 45 HBANIARE gbioRudrmy EPRKHENOTE) yBPEFIn ARG Bugbout .y o
2B bellOWy Pufdine gedl sireagihs wareryeli atisrtegat 180°Gsi Jheler sanlceurvasaveyet praducsdratd
val ues|5pMtbsecstpsiZseclany 80psi0.355e2 These sbal\SiNMslps shavin ihiFigired @td 4 Nereiftf. f ect
D103 above about 4.5 NAH ( core layer effect) < 15 4-8 ASTM Loss of film
clarity D1044 above about 20 20 Anti m st performance The filmof the
inventﬁ%@ﬂ—"@ave good anti-m st performance under cold fog tests. The

appeariedsitial beakingStréndgthSwbevaebuif 1@y 26mhdidrsdgdrEInBOTHE ridalts 4r8 sholr PvRe and

has a it 1M 0 han Xi,Stj ilm(that avail abl e

from r%%@g?%fh_y% féfggﬁé%s{eg%gﬁ ?&“&%Jﬁq& @e%he‘lﬁ’ggl?qeegbémné'ee)éwglﬁgj Pyﬁ ure
2 her &0Appsilipgin tekRE shinbad naipfeblemsrend ramouelsat AiSA®/MinDa vs 1 5 10 20 30 1
218 6 1 2 3 4 7 ExX3 54 44 444454555555 RK33044422445
55555 W 03/002344 PCT/ EPO2/ 04812%| %6 Seals The addition of anti-m st

agent to the conventional LTSC pusheﬂa—trep—the seal threshold by about
Theller seals at 15psi, 0.5s.

Seal str. Single heated jaw temperature / °C
g/ 701 75 | 80 | 8 | 90 | 95 | 100 | 105 | 110 | 115 | 120 | 125 | 130
25mm

Comp3 | 10 | 108 | 284 | 490 | 539 | 591 | 536 | 461 | 532 | 555 | 523 | 490 | 722
Ex 3 4 | 18 | 56 | 71 | 168 | 309 | 532 | 510 | 578 | 648 | 683 | 727 | 747

15 Table 4
Theller seals at 15psi, 2s.

Seal str. Single heated jaw temperature / °C
g/25mm

70 | 75 |80 | 85 | 90 | 95 | 100 | 105 | 110 | 115 | 120 | 125 | 130
Comp 3 | 168 | 436 | 656 | 652 | 627 | 673 | 716 | 721 | 715 | 596°| 732 | 687 | 715
Ex3 20 | 45 | 103|196 | 594 | 688 | 618 | 548 | 615 | 547 | 596 | 640 | 657

Table 5
20 Theller seals at 60 psi, 0.45s,
Seal str. i : -
g/25mm Single heated jaw temperature / °C

80 | 85 | 90 | 95 | 100 | 105 | 110 | 115 | 120 | 125 | 130
Comp3 | 594 | 432 | 542 | 695 | 745 | 735 | 732 | 648 | 743 | 670 | 685
Ex 3 40 | 94 | 165 | 450 | 552 | 541 | 575 | 544 | 681 | 728 | 683

The results show that the film of the invention (Example 3) gave no blocking problems on the
coated reels, although the initial strengths to be high. Example 3 rewound without any problems

25  at 450m/min a week after coating. The LTSC threshold temperature is increased by about 10°C
due the additional of anti-block agent, however the rest of the properties are satisfactory with
excellent anti-misting and good A/B seals. Example 3 is a film with a wide sealable temperature
range and it is proven to seal through contaminants such as soap powder.



102C, but the seal strengths were not affected at 1309C. Theller seal
curves were produced at 15psi/0.5sec, 15psi/2sec and 60psi/ 0. 45sec. These
seal curvwe cae3ghown in Figures 3 to 5 herein.. 5 Bl ockiPag/EPOhessesi ti al

bl ocki ng strengths were around .70g/ 25mmto 80g /25nm The results are
shown in the Figures herein. The teels were rewound a week later to check
the bl ocking. Exanple 3 with SOOBBm silica in the PE skin had no problens
and ran well at 450m mn. 10 Table 3 Theller seals at 15psi, 0.5s. Seal

str. <&ixagloe deated jaw tenperature / C g/ 70 75 80 85 90 95 100 105 110 115
120 125 130 25mm Conp 3 10 108 284 490 539 591 536 461 532 555 523 490 722
Ex 3 4 618 56 71d168d 309 532 l5 0 5& 683 %& %} bI e 4 Thell er
seal s ‘WM g prodyeed &g Rievighisly desiibed "H' pesgP i ya‘{‘ %ntl/-m@tp perties nm
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541 575 544 681 728 683 The results show that the filmof the invention
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initial #Ranpl e 3 rewound Wit hout any probl ems
430m min a week after coating. The LTSC threshold tenperature is incr eased

by abqifmgdBGs g%n@&ﬁloﬁgl‘:ﬁépﬁﬂ% a\‘?&(ilaﬁl@tﬂonl? U@“Bkl.lrﬁgﬁme trﬁ%@‘éﬁ%a%ﬂgﬂfﬁ §é

exce ant| -

the properties ar at 1 sf act
seal s. EO)%Q?}Fp‘f'éS% E)ﬁ: Il WG %Sna 8aMp 4S Qﬁl%l%dec%@?‘agﬁf@gw'ﬁ%{ﬁé@ HFI%pI t
i S pr asEncdneprisealastamrantiglyenioftc @il_o@nsd fivucBASE. soap powder .

15  Results
Blocking and Coefficient of Friction (CoF) results of Comp D and Example 4 are given below

and these were measured in a conventional manner in conventional units immediately after
production of the film.

20
Film Sample Blocks Static CoF Dynamic CoF
1 2 1 2 1 2
Comp D(a) 100+ 84 0.30 0.46 0.33 0.44
Comp D(b) 100+ 64 0.42 0.55 0.37 0.45
25 Ex 4(a) 40 32 0.62 0.66 0.57 0.58
Ex 4(b) 38 39 0.63 0.65 0.51 0.58

The block strengths are significantly higher for Comp D than Example 4 and the dynamic CoF is
within acceptable limits for both films.
30



WO 03/ 002344 PCT/ EPO2/ 04828 17 Exanple 4 A fil mwas produced as previously
described with acceptable sealability and anti-m st properties acceptable
or betterwDlanoxse specification. The coatings were made PCampPa2/hstex of
the LTSC to 5 gave filns having acceptable blocking strengths. The film
substrate used was a BOPP 27 mcron thick, stiff filmwth a polyethyl ene
skin pol ymer on one side, the othel8 side was discharge treated. The LTSC /
anti-m st coating was applied to the non skin side. The filnms tested bel ow
were as follows. 10 Conp D is a congeaminal BOPP film avail able from UCB
under the trade desi gnation FFA 30. Exanple 4 is a BOPP filmwhich has a
sane LTSC on one side as D and where the LTSC also conprises as an
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tenper (%t) A non-ionic anti- mist additive having an HLB value of up to about 20 in an effective amount to
15 about 15% by dry weight of the coating; such that the film exhibits a substantially clear appearance
on exposure to a relative humidity of at least 30% at 5°C after one hour; and
(c) optionally an anti-slip additive of a mean particle size of from about 3 to about 5 microns in an
effective amount up to about 0.5% by dry weight of the coating

20 2. A film as claimed in claim 1 in which the LTSC comprises: one or more copolymer(s)
obtainable from at least one first polymer precursor and at least one second polymer precursor
where:

(i) the first polymer precursor(s) comprises at least one a,B-ethylenically unsaturated
carboxylic acid and/or other suitable derivatives thereof,

25 (i) the second polymer precursor(s) comprises at least one olefinic polymer precursor.

3. A film as claimed in claim 2, in which the first polymer precursor(s) are selected from one

or more Cy.salkyl(meth)acrylic acids.

30 4. A film as claimed in claim 2 or 3, in which the first polymer precursor(s) is present in the
LTSC copolymer in an amount from about 2% to about 35% by weight of the copolymer.

5. A film as claimed in claim 4, in which the first polymer precursor(s) is present in the LTSC
copolymer in an amount from about 10% to about 35% by weight of the copolymer.

35
6. A film as claimed in any of claims 2 to 5, in which the second polymer precursor(s) are
selected from: ethylene; propylene, butylene and/or suitable mixtures thereof.



of at nost about 100C when neasured at 15 psi for 2 seconds, such that the
first and second surfaces of the filmhave a nutual heat seal strength (A
to B) of wDoBmest4 about 200 g / 25 mm when neasured at PETEP02/04308 2
seconds at 120 C, where the LTSC al so conprises: 10 (a) an anti-bl ock
additive in froman effective arroqnt to about 15% by dry wei ght of the
coating to give a static coeffici dnt of friction of less than about 0.9
and a dynam c coefficient of friction |ess than about 0.75, such the fi rst
and sécond duiilfrage slaimedinaanyuefddimis| ook, rig whtahethg tshedndl palyrBr priecliesks) is han
about p2Sseht n the LTEC&poNhRE rs%reé‘é?@n?‘&gar@roéntﬁﬁm 5!9&1;%@% tB%'o téél) 5)8 weight
non|o cant mst addi'ti ve having an val ue of up to a ng
effectq Ht to 15 about 15% by dry vvel ght of the coatl ng, such that
the filmexhibits a substantially clear appearance on exposure to a
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coat i rftiOcaolyfndri I mas clained in claim1l in which the LTSC conprises: one
or nore copol yner(s) obt ai nabl e fromat |east one first polyner precursor
and at_| east one s cond precursor where: (i) the first polyne
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caoboxopkdinatde fromeat déast 70%tue an sidfinatoynete pracitsor &g welgt 6bthe c2in(d polyrbdre
second pol ymer precursor(s) conprises at |east one ol efinic polyner
precursor 3. Afilmas clainmed in claim2, in which the first polyner
precur'@or () HPeas sleERetil Y PRecasing Gaimmit which thepelyolelifia RYlwmey P Fdaiigs.
30 4. ohtdindbie fasmadthylems] prapyidnaionbdtylhe Inoriomerhi ch the first pol yner
precursor(s) is present in the LTSC copolyner in an anmount from about 2%
to _about 35%Db vvelght of the copolyner. 5. Afilmas clainmed in claim4,
i 15whildh th‘?efﬂm RS ClaBeq eanyphreesding Elak), in yhishdbe npolyaiefinirepelser otegeByirer
in an chradtetle fropmied earhe dHmiar @bowbor3RYaHy sewingioh@hert frecGReoby ter LTSS 6.
Afil rgoggl L. BG.ian any of claims 2 to 5 in which the second pol yner
precurs %’ﬁ.& are seélected from ethylene; propyl ene, butylene and/or
suitable m xtures thereof. WO 03/002344 PCT/EP02/04828 19 7. A filmas
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530t BaDbs Rt *O0H ERATTED phEetleE 85 ool BB 10 T any of
claims 2 to 7, in which the second pol ymer precursor(s) is present in the

LTSC ci@pol yrefilm & ddiese i arlyprédedmigitivh, WHieb:dmd b RRknh @raRantA 808P d¥ess
el ghtthan about 25 g / 25 mm measured at 40°C and 0.5 psi for one hour.

25 14, A film as claimed in any preceding claim, which at a relative humidity (RH) of 30% or more,
exhibits a substantially clear appearance after at least 30 minutes at 2°C after prior exposure to
a temperature of 30°C or more for at least 30 minutes.

15. A film as claimed in claim 14, in which the RH is greater than 50%:

30
16. A film as claimed in any preceding claim, in which the anti-block additive is present in the
LTSC in an amount from about 5 % to about 12% by dry weight of the coating.

17. A film as claimed in any preceding claim, in which the anti-block additive has a mean
35  particle size of from about 0.1 microns to about 0.5 microns.

18. A film as claimed in any preceding claim, in which the anti-mist additive is present in an
amount from about 0.1 % to about 10% by dry weight of the coating.
19. A film as claimed in any preceding claim, in which the anti-mist additive has an HLB value

40  of up to about 14.5.



of the copolyner. 9. Afilmas clainmed any preceding claim in which the
pol yol efinic polymer of side Bis 10 obtainable fromat |east 70% of an

ol efini c wologoeas4precursor by wei ght of the ol efinic pol ywem/EPOZ®S2A fil m
as claimed in any preceding claim in which the polyol efinic polynmer of
side B is obtainable forn1ethy|ene propyl ene or butyl ene nononer. 15 11.
A filmas clained in any precedingOclaim in which the polyolefinic polymer
of side Bis obtainable fromthe sane pol yner precursor as the second

pol ymer precursor of the LTSC copolyner of side A 12. A filmas clained
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120 C"ﬂ@”’?@$¢ﬂﬁﬁ%§b@ﬁdﬂned in any preceding claim mhlch exhibits a
bl ocki ng strength (Ato B) of less than about 25 g / 25 nm neasured at 40C
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inclaim114, in which the RHis greater than 50% 30 16. A f|In1aszmwa|ned
i N anymirfuesederdicl aim in which the anti-block additive is present in the
LTSC in an anount from about 5 %to about 12% by dry wei ght of the coating.
17. Afilmas clainmed in any preceding claim in which the anti-Dblock
additive has a nean 35 particle size of fromabout 0.1 mcrons to about
0.5 mcrons. 18 Afilmas clained in any preceding claim in which the
anti-mst additive is present in an anpount fromabout 0.1 %to about 10%
by dry weight of the coating. 19. Afilmas clainmed in any preceding claim
in which the anti-m st additive has an HLB value 40 of up to about 14.5.
WO 03/002344 PCT/ EP02/ 04828 20 20. Afilmas clained in any precedi ng
claim in which the anti-m st additive has an HLB value of from about 10
to about 14. 5 21. Afilmas clainmed in any preceding claim in which the
anti-mst additive is selected from 12 O\ " 8H 13 8H 14 Of" 8H ardor

m xtures thereof.



