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SEALABLE, PEELABLE FI LM The present invention relates

to a sealable, peelable filmand to a manufacturing
woredoBass780r such a film WO A-96/04178 di scl 0OSBSI/&B2008/050320

peel able filmconprising a core |ayer conprising an

ol efin polynmer SEARABLE, PEELABLE AlBWer conprising a

bl end of | ow density pol yethylene (LDPE) and a

mat eri al inconpatible with the LDPE, such as an ol efin

pol ynmer or a co- or terpolynmer of ethylene, propylene

T ' I r S ;
The St EHEen RIS L b RN R0 Uil ol
or,fo itself to forma package. US2001/0031371
met%{gis%é a{ﬁ‘@eal able filmconprising an inner |ayer

conprising olefin polynmer; a sealing |layer; and a

separ abl e | ayer positioned between the inner |ayer and

the sealing |ayer, the separable |ayer conprising (1)
WO-#t-8§10d1 & rcignidveasea iplestdble difyo lopnmmrisong @ Zpre ldyles monmyfrising an

pol yet hyl ene and another olefin which is inconpatible
olefi plyinee el ywethapk-eeglabipdaydri eahpiisiagt Aeblend) of low density

pol ypropyl ene honopol yner or (ii) ethylene-propylene
polyBifeheC ANOPE MRInd HefBRd Rl Ghcdmihtitde tWith the LDPE, such as an
olefin polymer or a co- or terpolymer of ethylene, propylene or butylene. The film
structure can be heat-sealed to a plastic container to form the lid of the container,

or to itself to form a package.

US2001/0031371 describes a sealable film comprising an inner layer comprising
olefin polymer; a sealing layer; and a separable layer positioned between the
inner layer and the sealing layer, the separable layer comprising (1) ethylene-
propylene block copolymer or (2) a blend of polyethylene and another olefin
which is incompatible with the polyethylene, specifically either (i) polypropylene
homopolymer or (ii) ethylene-propylene block copolymer. Methods of making the

sealable film are described.

WQ096/20085 refers to a multilayer polymeric film comprising a base layer of a
propylene polymer, a non-voided intermediate layer on the base layer, and a heat

sealable polymer layer on the intermediate layer, the non-voided intermediate

fu—y
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seal able fil mare described. W®O6/20085 refers to a

mul tilayer polyneric filmconprising a base |ayer of a
w@e@pyseee pol ymer, a non-voi ded internedi at e PEYEB2@B/050320

t he base | ayer, and a heat seal abl e pol yner |ayer on

layetr Heaviing ennindéraibe cobgsive stiengtioneswitieet the bond strength of the
i ntermedi at el ayer having an internal cohesive strength

intetreé@iateh’iyet N6 d1ied thE Nsgt B @f of e 'H@a@réé%ﬁtﬁé qaybé?'yﬁ{d less

to either the base | ayer or t e heat seal a
tharf i PRl P Sh AR HARE Tl Badk 1S qvik}%ﬁweaga%wabie
v ST R SRRt BE OB R o RIS e
cohesi ve strengtth conpared with the core | ayer or the

intefrRagiaisalayer dyerto iisdenes intermpl sohepe drangiip smpiased with the

mul tiple-layer film suitable as packaging film
corenlayehgr thetead sealayeof a propyl ene pol ymer and at

| east one surface |layer forned froma blend of a

propyl ene- et hyl ene bl ock copol yner and an

et hyl enehi gher ol efin random copol yner. The conposite

8456|5'7885dé§d%§é3é)|d5n%mdnuﬁﬁﬂ’t gé‘@acye?' il € 'aSl aéﬁapackagmg

substrate for additional poly IayeL (s suc
[ a ot
fllrn’su%}st at e§% faa/% gﬁf é;g pr | Erelp%é%%ﬁ gt % one surr]f%ce layer

formed from a blend of a propylene-ethylene block copolymer and an ethylene-
higher olefin random copolymer. The composite film is preferably coextruded and
is suitable as a substrate for additional polymeric layer(s), such as heat-sealable

coatings, which may be adhered to the substrate by a polymeric primer resin.

EP-A-746468 describes a multi layer film which peels by rupture within what is
referred to in the specification as an intermediate layer between a base layer and
a heat sealable layer. The intermediate layer is said to comprise preferably a

blend of polymers which do not co-crystallise.

US Patent No. 6,451426 discloses an oriented sealable film comprising an inner
layer of an olefin polymer, a sealing copolymer layer, and a separable layer
comprising a block copolymer positioned between the inner layer and the sealing

layer.
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EP- A- 746468 describes a nulti layer filmwhich peels
by rupture within what is referred to in the
wepmsilizgati on as an internedi ate | ayer betweePCEHGBa®8/050320
| ayer and a heat seal able layer. The internediate
| ayer is said to conprise preferably a bl end of
pol ynmers which do not co-crystallise. US Patent No.

US ®ad&itdRG. 8i4d 955 dislosyd sﬁt&%&&ﬁlp@tvo@effd Kiffh having a white-
conprising an inner |ayer of an olefi'n po ymer

opaé@é"cbﬂﬂs@é%%k%;?@ekéﬂx% era&goﬁe%?c%éaf)f"g oc%b Zi'éfvgerr and a vacuum

conprising a copo ynmer positione

dopbSpms Bl Ty s o B S P RE0a BePat i n 111 havi ng

a whi t eopaque cold seal -receptive skin |layer on one
side of a core layer and a vacuum deposited netal
| ayer on the other side of the core layer. US patent.

US Ratent, Neg 5858, 193 dissiasesaa heat-sealablebt@mposifios icongrising (a)
conprising (a) fromabout 30 to about 70 wt % of a

from abeuteB® tmabpat Yorevt Yook ilcﬁhmlm%pbwmw&ﬁﬁ%mg a very low
et hyl ene- based copol yner defi ned density in the

densigNeByRineabidd EoptyrabeaSrined Wﬁ%ngrt@mh%/r‘éﬁg o@‘agﬁhm 88

index in the range of about 1.5 dg/mn to ab

g/cn‘?bi?’{c)m.‘aBout‘s1 '@3'5(3@}(’:‘1?” a‘“’ﬁle@@ﬁqd@k%rﬂwguﬁnﬁg SMRAY 1130 dg/min to

reater
about 7.5 dg/min, a molecular weight distribution (M,/M,) no greater than about

3.5 and (b) from about 70 to about 30 wt % of a propylene-based polymer.

US patent. No. 5,482,780 discloses an oriented polymeric a-olefin film having: an
isotactic propylene homopolymer core; a cold seal release skin layer adherent to
one side of the core; and a surface treated cold seal receptive layer or such
treated layer with a cold seal cohesive composition over the surface treatment of
said layer on the other side of the core. The cold seal release skin layer
comprises a slip agent and a blend of two polymers, namely, an ethylene-
propylene random copolymer containing about 2% to 8% of ethylene in such
copolymer and an ethylene-butylene copolymer containing about 0.5% to 6% of
ethylene in such copolymer. The cold seal receptive layer is of an ethylene-

propylene random copolymer containing about 2 to 8% of ethylene.
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3.5 and (b) fromabout 70 to about 30 wt % of a
propyl ene-based polynmer. US patent. No. 5,482,780
walb@shissses an oriented polyneric a-ol efin fil nPr¢iBGBR®S/050320
an isotactic propyl ene honopol yner core; a cold seal
US patezdsNos i 500,268 disulidsseatpeetada dilti dengisitd €ar arésre layer
and a surface treated cold seal receptive |ayer or

confprighhgt &6 aledih ﬂ)@yﬁ{eﬁwbt) B &kife %%ér%%aét 1ea5eshey §ur§acfe of the core

conposi tion over e surface treatnment of sal ayer

layeg,%h%iﬁ%il?b&ﬁ céﬁﬁ‘?igg\fg: tgrkg?lﬁcg bfa blAfefe Egly%feg’ln\%iﬁi%ﬁ?%r olefin

ayer conp agent’ and

ol ymers, , nanel n et hyl enepropyl epe random ,
o BT BB of by RGN G181 SaRe oo Slter sl il (ch a coating
such, copol ynmer and an et hyl ene-butyl ene copol yner
layeg 9RttRe $Kifga%8but 0. 5% to 6% of ethyl ene in such
copol ymer. The cold seal receptive layer is of an
et hyl enepr opyl ene random copol yner contai ni ng about 2
to 8% of ethylene.US patent. No. 5,500, 265 di scl oses a

US patdribINo. f 5 716@o80rélatedgtd @) paeleblee dritéd COPRGIST Rliltilayer
an olefin polyner, (b) a skin layer on at |east one

Ay L ina
PolRUTFIR SRS SR onklee NP RN EoORER bRl
pol ynmer or a polynmer of butylene and at | east one

other olefin, and (c) a coating |layer on the skin

us L%%’E.'No. 6,248,442 relates to multilayer films that are heat-sealable over a
broad temperature range. The '442 patent also relates to multilayer films that
provide easy-opening and hermetic seals to packages. The fims of the '442
patent are made up of a core layer comprising linear low density polyethylene
(LLDPE) and at least one skin layer having a melting point of at least 10° C.

below the core layer melting point.

US patent. No. 5,997,968 discloses a multilayer polyolefin film comprising at least
three coextruded layers comprising an opaque base layer, an intermediate layer,
and an outer peelable surface layer composed of two incompatible polyolefins,
wherein the intermediate layer contains at least 80% by weight of a polyolefin
having a lower melting point or lower glass transition temperature than the

polyolefin forming the base layer.
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US patent. No. 5,716,698 relates to a peel abl e,
oriented, opaque, mnmultilayer polyolefin film

W@oupn3wsng at | east one opaque | ayer and a perdEEB2008/050320
top layer. US patent. No. 6,248,442 relates to

US faltentl Nge62819756 didmisara seadtbls ¢irh addrepisieg s hineddayer of
tenperature range. The '442 patent also relates to

any nolefin | goiginet| amsehit®) 18§V A §a§ébé?§§l@ T&e?%’osntloned there
hernetic seals to packages. The filns of the

et fELEINASE TR MesT eng*%ﬁsaﬁéwe%% HIEP St
bler{da(yfeﬂolfﬁﬁylgsgaarﬁ%éétﬁg g%ﬂ w%lggaftﬁg%garﬁ%tm%mpgtlg@ﬁggge or

di scloses a nultilayer polyolefin filmconprising at
blendeast three coextruded | ayers conprising an opaque
base | ayer, an internediate |ayer, and an outer
peel abl e surface |ayer conposed of two inconpatible
pol yol efins, wherein the internediate |ayer contains
US 2003/ et 590841 byisvlesghita abambjpifijnl @frpridiay i i¢ore QY& of an
mel ting point or |ower glass transition tenperature

olefinhailyrhBe anglay séwdrabief iyt @ﬁeﬁbletobﬂt%ecdr@M erJanfHISObn optic

No. 6231975 di scl oses a seal ab I m coI ri sing an
ef
lmpl‘oﬂgmglro bI in fy%r%“ﬁiq%)(ohg@%%ﬁﬁ th@ bRl Sl AYelayBP s in

between the separable layer and the sealing layer.

US2004/0115457 A1 and US2004/0115458 A1 both describe sealable, peelable

films having a relatively thick peelable core layer.

Openable pouches are disclosed in WO 00/78545.

Another type of peelable seal is described in our co-pending United Kingdom

patent application 0514785.5.

There is on ongoing need for improved products in the field of sealable and
peelable film structures. In particular, a need still exists for a film structure that
has a sealable outer layer that seals well to itself or other surfaces over a broad

temperature and/or pressure range and which is able to peel within one layer of a

LA
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bet ween. The separabl e | ayer conprises an
et hyl ene- propyl ene copol yner or a bl end of

w@eilogasdtgd ene and anot her ol efin, which fornms BOT/GB2008/050320
i nconpati bl e m xture or blend. US2003/0134159 A 1

multiilaysr dies aadsyed | vettitle maihtaico epeepthlig eharacteriiysefor dhe film's
an ol efin polyner and a separable |ayer exterior to

endtuse inaeems af et lea Gnal §ieylads, iz Ob%lﬁp\ﬁnﬂﬂaﬂllﬁy &ndaOOF. In
a sealing layer, wherein the optic inproving |ayer is

i Ul

crezﬁﬁ?;cé'"peel g@#ﬁ‘b &}r h& ai;% ed) &gle a reI CUI¥F Waxially

WO /78 5. Anot her type of peel abl e
Of'eeéi?é PenipLaRieBR NS, B mashaBial ﬁge&anht afiSgalnggRNs is often
ent application 0514785.5. There is on ongoi ng need
htg%ﬂhamﬁ?aiﬁdhgﬁmmﬁﬁg and therefdrelwhest assealesbpackaisdopened is
peel able filmstructures. In particular, a need still

not erlysthe dfeat saaffri Whicht is lrbkesre aphrt Tihsisaky, Saewaatﬁ@pégﬁtéé in an
| ayer that seals well to itself or other surfaces over
uncéntsikaddmanner through the entire film upon opening. Peelable films are
films which once sealed can be separated again mechanically without damaging
or destroying the film itself. Peelable seal layers are typically required to have
good sealing properties and also permit controlled opening of a bag or package.
A peelable heat sealable film can be formed when a coated fiim is formed by
coating a biaxially oriented polypropylene fiim formed as a multi layer film with a
core of a homopolymer of polypropylene with a skin layer formed on each side or
major surface of the core with a heat sealable coating. Such skin layers may be
formed from copolymers such as copolymers of propylene and ethylene including
block copolymer. The skin layer formed as a melt coat during the production of
the film is believed to give a peeling seal when coated by virtue of incompatible
phases in the melt coat. This limits the plain of failure to the melt coat itself, away
from the core layer avoiding any possibility of a tearing seal in the core. The

result is that the seal is weaker than a conventional seal but gives the same seal

strength throughout the pool, and doesn't tear.
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tenperature and/or pressure range and which is able to
peel within one layer of amulti-layer film and yet
wovkoosh3sTed nt ai ns acceptabl e characteri stics foprCt/382008/050320
films end use in terns of at |east one of gloss,
A z-direetioropeeridigruppy thet iabedrity wf andul@@yer fifm patidn el Bim is pulled
there is a need for peelable filns which can be

apaftefttthbYysed eARImMyvith G b-dife@8bh N8adhad 1ot %ﬁﬁbl‘y%patr%ﬁ at the
In stretched polyolefin filnms, in particular biaxial

seaﬂfriee'iﬂs?ﬁ%j tH@' E%Wneﬁﬁtédrl Xs e#legﬁer ?%W&Q%%ers of the film.

strengt seans IS often an’'t

t I ere ore en_a seal.ed..
tis BBichl t?sb@?“&nfﬁ%?ﬁ PeRk 8 R Ched " PR T herety

apart ypi.cal | propagates in an uncontrolle

nW%ﬁ'H@rth? r?ﬁiﬁ'i}z] r?ftth% péfr??% te mapiighbiherfeshngeps Peitegsity of its

films are filnms which once seal ed can be separated
contggts. YWher Baditastionteajst ¢asulpe ehimingited, packdgss oy ieagilyt hefolded

filmitself. Peelable seal layers are typically
and rseqledr mydsitrplé avechpnimhl segnsngught apardlibes aiheésiedabel

permt controlled opening of a bag or package. A

peel abl e heat sealable filmcan be fornmed when a
coat ed filmis formed by coating a biaxially oriented

It iPYYBh o ob%rﬁtﬁﬁﬁ?&' pﬁrﬁv@emél Eafa%}/ tqqof!)i/&\g?k%thhgving

core o "'ypropyléne "wi
SR TR T e S
structure with a sealable outer layer that seals well over a broad temperature
range. A further object of the invention is to provide a thermoplastic film structure
with a sealable outer layer that, when sealed, can be readily opened without
creating a z-direction tear. Another object of the invention is to provide such films
with satisfactory optics and hot tack performance. It is a further object of the
invention to provide such as films for wrapping and peelably sealing articles or

products.

According to the present invention there is provided a sealable and peelable fim
comprising a four layer coextrudate comprising a core layer contributing
predominantly towards the thickness of the film, a first sealing layer provided on
one side of the core layer and a second sealing layer, or alternatively a

laminating layer, provided on the other side of the core layer, and the film
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formed from copol ymers such as copol ymers of propyl ene
and et hyl ene i ncl udi ng bl ock copol yner. The skin | ayer

wo ooosmss7as a nelt coat during the production oPCt/382008/050320
filmis believed to give a peeling seal when coated by

comgristngea qfedlingdaper inbbetweleasee first %B@Im’géldyeﬁ%ﬁ th@hécfre layer
limts the plain of failure to the nelt coat itsel

andhay betwaeh fite e8E6Nd §¥§ﬁngalé‘9b9'&gal1@?b{?t§%ﬁa'ﬂé la{jrﬁl}ﬁafﬁgaq fayer,

tearing seal in the core.” The res

| §eVesike Nfiic0 e

andstzlgl strrg %?ﬁzﬂﬁ:rougﬁﬂ{h ﬁi&' Féyepﬁ%agi ?ﬁ"t tﬂ?éggt pealing

n tea ts the |n e rit
ayef il iodier Seoqi saind Fver iandiarathg ipite e e, anchasherein
A fil mvvlth a z direction tear has not sinply

the sfsgiiwﬁt Buckiessnet dba| peeling 1ayest aad, its rdjaegnir aealinig and/or
or tear, has extended to other Iayers of the film It

lamiﬂgfl@nfa‘MeClﬁH)lS/Itratl(p))rlerﬁ@nh)1 el e a package that has a
z-direction tear, thereby hanpering the ability of the

package to mai ntain the freshness or integrity of its
contents. When z-direction tears can be elim nat ed,

In tHPEIRORBe R Bt éf»‘thé‘?ﬁ@rﬁi%ﬂ @bé?ﬁé@ﬁe%@d be?mﬁ’lfe web,

mechani cal neans, such as |p or sive

vi de
the fo%]r ?ﬂ%e‘?tﬂfoiﬁ%fruﬁ; Q/rl{ E(Smb %]% f??tti}eahﬁg (??%eramgylaga Io&)?%%@de of
h | astic fi
the Cc];ret lgy%ll aNg nat éé)c%ntdoséjarh%\g/; lgy?eraprtov%r ity thse é)ther side of the core
layer, with the peeling layer being provided between the core layer and at least

one of the sealing layers, and adjacent at least one of the sealing layers.

In the case where the film of the invention is to be manufactured as a laminate,
the four layer construction comprises a first sealing layer provided on one side of
the core layer and a laminating layer provided on the other side of the core laver,
two single webs of the film being laminated to each other (laminating layer to
laminating layer) to provide a seven layer laminate structure (the two laminating
layers effectively forming a single layer in the laminate structure), with the peeling
layer being provided between the core layer and the first sealing layer and/or the

lamination layer, and adjacent the first sealing layer and/or the lamination layer.
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structure with a seal able outer |ayer that seals well
over a broad tenperature range. A further object of

wo besissrenti on is to provide a thernopl astic fPdTGB2008/050320
structure with a seal able outer |ayer that, when

Thesfdad efl the danvdrdione adcessanije sethprised abe f@UE@éyd?fgccfhstructlon or
z-direction tear. Another object of the invention is

lamihatedr slieflageicfondtlutiiomidelcsifdd 8bard, ux nPa) él%% |ﬁélgdé‘95rther

tack performance. It is a further object of

or édet]%?'Hl QQg )pRAﬂw\éthé‘r %ycgoéﬁsz:Ar{TBc%é’tfng o?pl@ tﬁ{?\o Thus,

peel a |ng articlfes or produc Accor I I .
n ion there i i ded eal ahl e an
sealgl A BERbpIe 'ﬁh%‘\f‘u‘é}}l??gs S ouTp YA Pitsdel fvlie’ nvay also
rising a core er contributing predom nantly
'”C'L{%??j&fﬂ%@ﬁ mt%fm%g%teol@yﬁwepwtwecg betwegn &@apor@glayer and
| ayer provided on one side of the core iayer and a
the @éﬁio‘iﬁsﬁ'@éalawﬂg befyugen the abreelayariand yhe demondagealigg layer,

| ayer, provided on the other side of the core |ayer,

betverenh thieecdrellaypemand tHengndnaie) layer,| Bsteeeh nhd@bre Riyet BAd the
first sealing |layer and the core |layer and/or in

eel 61 dsltBe T@88MEaypBal i ng | ayer, or alternatively the
P P?mlwgatl ng |ayer, a}ﬁd the core layer, and wherein the

peeling layer is adjacent the first sealing layer
and/ or the second sealing |layer and/or the | am nating

In theay [fls of ﬂ1e mven?on the peeling layer is shielded from contact with the
external environment at its major surface at least by the adjacent sealing and/or
laminating layer thereon and that the effectiveness of the peeling layer is thereby
improved and/or maintainable over a longer period of use of the film in its end

application.

The peeling layer preferably comprises at least one block copolymeric

component.

The block copoiymeric component in the peeling layer preferably comprises at
least one olefinic component. More preferably, at least two olefinic components
are present, the block copolymer being at least partially formed by the block

copolymerisation of one olefinic component, or mixture of olefinic components,
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the relative thickness of the peeling layer and its
adj acent sealing and/or lamnation |ayer (p:s/| ratio)
WO 200Bngamsd: 10 to 5:1 . In the case where the frPdTGBR008/050320
the invention is to be manufactured as a single web,
withtaretiieruslefinig eompmment, urtristure afptéfmescamponstits s ¢l iexgmple,
| ayer provided on one side of the core |ayer and a

the sleckiedpsiyaidriegsubairate a9 \HorastisebdisropyRAE aHASoIPEthl lRBe.
core layer, with the peeling |ayer bel hg provided
between the core | ayer and at | east one of the sealing
| ayers, and adj acent at |east one of the sealing

: a : the filmof.the invention is
In oh@¥Eiodiint B4 EIRAIN fid Sl Ak sgsﬂ?nt_'r:'vdof the
onstruction conprises a first sealing |ayer provide
block CORANVEIGIE SRRy ¢ INay@ ABRINAlYG npAOHiTGeNtayls block
provided on the other side of the core layer, two _
copalymgrie sKbsats manedeg blerdpdiwith oaerionmaee atbeescitabde heaterials
(lam nating layer to lamnating layer) to provide a

to ferevéhe | Eaatingl layenaprevidedutiiatirthe (pdetinhWaybametais it peelable
| ayers effectively formng a single layer in the

charlaatdrizait € Thiel @t piiehg |8 drimh) theReRIré REIpRE8 s BRhADS the block
provi ded between the core layer and the first sealing

copc%l?ﬁh%ﬁc %‘ﬂ:ﬁléf?étet \Pﬁh LABIHAR .o@)’?n‘%]rzé’ ﬁ%}tgrﬂ? dfo?%&?&?@% pEPB{gthylene,

irst sealing layer and/or t nat i-on

pory e LR R aREF SR el ORB iR e o

The peelable, sealable films of the invention can be provided with satisfactory
optics and can be obtained in a multilayer film in which a block copolymeric
component is provided in the peeling layer. The films of the invention preferably
have wide angle haze values of less than about 5, more preferably less than
about 4 and most preferably less than about 3. The films of the invention
preferably have a gloss value (at 45°) of at least about 75, more preferably at
least about 80, still more preferably at least about 85 and most preferably at least
about 90. Without wishing to be bound by the theory, it is believed that one or
more satisfactory optical properties of the film can be maintained by ensuring that

the peeling layer is relatively thin — i.e. by controlling the p:s/l ratio.

10
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| am nat ed seven | ayer construction descri bed above,

but may al so include further or additional |ayer(s)
wobeshegs7sby coextrusion, coating or |am nati onpCT/EB2008/050320

seal abl e and peelable filmstructures according to the

Thepsealmgt layev@ntmag bayinakbsantiynséaldblepnsr avayTBee coated with a
internmedi ate | ayers positioned between the core | ayer
sealablé édxgingi r st sealing layer, between the core |ayer
and the second sealing | ayer, between the core | ayer
and the |lam nating | ayer, between the core |ayer and
the peeling |layer, as the case may be. In the filnms of

oy ‘SR 8 3B R BSARLR s Bt b5 b, or any
. Surface at | east b]y the adj acent sealing and/or )
suitgblficoRiRnglians e e Feb mast @Ppheatianse hept seelablentises will be

the peeling layer is thereby inproved and/ or _
use@rai nt ai nabl e over a | onger period of use of the film
inits end application. The peeling |ayer preferably
conpri ses at |east one block copol yneric conmponent.
The bl ock copol yneric conponent in the peeling |ayer
The WUBEEERDLY cBRITRIYe? @Bnfibutes predominantly towards the thickness of
the film, by which is preferably meant the (or each combined) substrate or core
layer is the thickest single layer in the film, more preferably that the thickness of
the (or each combined) substrate or core layer is thicker than the other layers of
the film in combination. Preferably the (or each combined) substrate or core

layer comprises over 90%, more preferably over 95%, still more preferably over

97.5% of the total film thickness.

Preferably the peeling layer is adjacent the core layer of the film. Preferably this
means there are no intervening layers between the peeling layer and the core

layer.

The peeling layer is adjacent the first sealing layer of the film, or the second
sealing layer of the film, or the laminating layer of the film, as the case may be.
Preferably this means there are no intervening layers between the peeling iayer

and the first sealing layer (if adjacent thereto) or that there are no intervening

11
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| east one ol efinic conponent. More preferably, at

| east two ol efinic conponents are present, the bl ock
weopsliyates being at |east partially formed by p¢EGBR®SKS0320

copol yneri sati on of one ol efinic conmponent, or mxture
layegs hiteeeni thec paplimeriageniant theosbeond| sefiing clayer (if adjacent

conponent, or m xture of olefinic conponents. For

theretoampltieat thbre Bleonk irﬂ@ﬂ@lnﬁfqiraiyérssb@lﬁlééﬂttﬁerﬁt\é_liﬁ@Wégf%%d the

pol ypropyl ene and pol yet ene. |n one enbodi nént I
I ' F iIRe ' irely
A B oL R TR B0, 28 157 B R et ve
enbodi ment the bl ock copol yneric substrate may be

bl ended with one or nore other suitable materials to

formthe peeling.|ayer, provided that the peeling.

The) e dhikkngss 26 Beepasing dhiazpdr its adialeniesealing andior
peeling layer may therefore conprise a blend of the '
lamigptieik laysp oppiibmay keipelectadewith réfesenseniortheaindhesé of the film.

materi al, for exanpl e polyethyl ene, polypropyl ene,
In aniirtended forrerfillefeal diad/roakioghapplicatiom apdl iviadteéi BpplicE@ns of
peel abl e, sealable filns of the invention can be

this AInG\thel @ek/Witi 1§ dtdrs fadoUeH Y1 00R) Aisutasd, pafte2BIRbA A58t 1:8
inanmltilayer filmin which a block copol yneric

to a%?u“f{-’ﬁﬁ?%or%sprﬁfé?‘éb&e th tfc{/?ﬁ PEGS Bt BVEran Taz é&idrg?serably

e invention p era have w de angle
fromvé%&ﬁsl-ﬂo 5883’( ,},t?an about 5, nore preferably |ess than

The thickness of the peeling layer may be selected to provide a peel strength
(when measured at a heat seal threshold at 15 psi/2secs at a temperature of
from 110°C to 140°C) of less than about 750g/25mm?, preferably less than about
650g/25mm?, more preferably less than about 600g/25mm? and most preferably

less than about 550g/25mm?.

The thickness of the peeling layer may be selected to provide a peel strength
(when measured at a heat seal threshoid at 5psi/0.5secs at a temperature of
from 110°C to 140°C) of less than about 650g/25mm?, preferably less than about
600g/25mm?, more preferably less than about 550g/25mm? and most preferably

less than about 500g/25mm?.
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about 4 and nost preferably |l ess than about 3. The
films of the invention preferably have a gl oss val ue
w@ a00845y780f at | east about 75, nore preferabl ypat/GBe@sns0320
about 80, still nore preferably at |east about 85 and
Thenthitknpsefoérthbl peetingl lagst isabsigtte80to Mé tthiektendu’fhi ROpidvide a
be bound by the theory, it is believed that one or

con$iBledit Haki, FLRGRIArSh UGN ©AbroRldRPRkt ﬁnﬁﬁwﬂf» i%a’%l SbtdR i%géberties.

be mai ntai ned by ensuring that the pee ayer

' AU AF - I h s/
e U WA of i, PP PR LRy daneror
eal abl e, coat I.n

Prefgéagyg{g%:o%ggt % » ébﬂ"égﬁtiﬁgéoip%pf&ra wf@%ggg%/%ﬁ% 2..0pm, and

ressur eal abl e, or any suitabl e conbination
mos{tjﬁéqf@@:b?y ffern o8 EphPHUBRt i ons, heat seal abl e films
will be used. The substrate or core |ayer contributes

predoninantly towards the thickness of the film by
which is preferably nmeant the (or each conbi ned)

Thesfilim tot tayer may eonirize spdifislefififikesér skagbr b@fbﬁ/@fhylene,
inthe film nore preferably that the thickness of the

PolyPRERTE SRS EBAOS1I8 81T (COI ASYSBTAE, e Smere
film BaRTHRS ARG% By Snf ProEA W FRIR N GH ARV 8§ Bt S ifnited to
cast sheet, cast film and blown film. The film core layer may be of monolayer or
of multi-layer construction. This invention may be particularly applicable to films
comprising cavitated or non-cavitated polypropylene films, with a polypropylene
core and skin layers (sealing and/or laminating layers) with a thickness
substantially below that of the core layer and formed for example from co-
polymers of ethylene and propylene or terpolymers of propylene, ethylene and
butylene. The film may comprise a biaxially orientated polypropylene (BOPP)
film, which may be prepared as balanced films using substantially equal machine
direction and transverse direction stretch ratios, or can be unbalanced, where the
fiim is significantly more orientated in one direction (MD or TD). Sequential
stretching can be used, in which heated rollers effect stretching of the film in the

machine direction and a stenter oven is thereafter used to effect stretching in the

transverse direction. Alternatively, simultaneous stretching, for example, using
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| ayer conprises over 90% nore preferably over 95%
still nore preferably over 97.5% of the total film

wo biosksss. Preferably the peeling |ayer is adpemeBR008/050320
the core layer of the film Preferably this means

the sbavale@rifubiiNe iphdess6e MirIMuANAESUS BFNVE e HBR SBREIHIMY may be
| ayer and the core layer. The peeling |layer is

useddj acent the first sealing layer of the film or the
second sealing layer of the film or the |am nating
| ayer of the film as the case nmay be. Preferably this
nmeans there are no intervening | ayers between the

eel i | ayer and the first sealing |ayer (if adjacent
AltefTraliveloineHint RAEE BYEF 13¥: PRS2 ARSI @ Bolyamide film,

bet ween the peeling | ayer and the second sealing |ayer
Ofa(‘iape’éiﬂ?ﬁk!@nfprﬁhém?%) or that there are no intervening

| ayers between the peeling |ayer and the | am nation

| ayer of the film(if adjacent thereto), as the case

may be. The relative thickness of the peeling |ayer

Theadifle ilageraiag 0 hopaivitadare/ May lbantsaktad ifl éW%"pgque film is

(p:s/1) may be selected with reference to the end use

desifdg.the film In an intended formfill-seal bag-making
application and in other applications of this filmthe
p:s/l ratio is fromabout 1:10 to about 5:1 ,
preferably from about 1:8

One advantage of the present sealable and peelable films is that peelability is
provided in the peeling layer, allowing the manufacturer freedom to adapt the
core layer(s) and/or skin layer(s) and/or intermediate layer(s) and/or coating(s) to
meet manufacturing requirements of, for example, gloss, haze, opacity,

printability, COF, etc.

The films of the invention will commonly find application in the packaging of
articles of commerce, for example in reamwrap, overwrap and other types of

packaging.

According to the present invention there is a provided a sealed package formed
from a sealable and peelable film comprising a four layer coextrudate comprising
a core layer contributing predominantly towards the thickness of the film, a first

sealing layer provided on one side of the core layer and a second sealing layer,

14
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to about 3:1 , nore preferably fromabout 1:6 to about
2:1 , and nore preferably fromabout 1:4 to about 1: 1

w0 200834784 ckness of the peeling | ayer may be spdEGBe@S/050320
to provide a peel strength (when neasured at a heat

or ateatativetyes Hamthatingliaypsidrdsided @t tie bBRPRIdE Wf ehdlcore layer,
from11Q0C to 1400C) of |ess than about 750g/25m?2,

. . . . f
andﬁhéﬁﬁh&ﬁrﬂpﬂnsﬁﬁ? at oogl/nghg%r R vEaMKe i rs‘;ebei%ﬁ ll%{c’ezkgn)ﬁ the

| ess than abo 5n® and nost pre erh i
a 550 4hd N 1,C : t he peelin
cord Tk dRtlop TR BpEnERHE the %%%Q‘Pdégilﬁm%veg; rOégaEﬂne&x@m the
ur ed at heat seal threshold at 5psi/0.5secs at a
lam{RERRd e, A ding S e end dheipibhe aeeling e v adigsant the
. .6509/ 25mmR2, preferably |ess than about 600g/25m?2,
first ﬁ@?gnq) [ayee pRBIoy the secenhpealiiguayssayl/osthedamicatingstayer, and
preferably | ess than about 500g/25m®2. The t hi ckness of
wherig the eelative thigieresssofsbe eeedng tayebanthtscidjaoentadealing and/or
provide a consistent peel, but thin enough to provide
laminbtof ilhyerwipt §)1 gatis) ispfromal : 10r @P81t itks -pa%kaéértfé%% f&f%ed by
0 omMm

t hi ckness of the peeling layer is from 0.3mm

wrapBihg thé Bfre =8 hd bh Ride 35'5@6&(&39@6‘@\ ahhhhe® Sbtain at least
preferably from0.4mmto 2..0nm “an

one region of film overlap, and heat sealing the resulting overlapped film sections

to each other to provide at least one sealed region of the package, the sealed

region being subsequently openable by manually separating the overlapped film

sections, effective without substantial tearing of the film at or around the sealed

region.

Without wishing to be bound by the theory, it seems likely that the block
copolymeric peeling layer provides the desired peelability by allowing the heat
sealed film to peel away from its overlapped neighbour by peeling off within the

block copolymeric peeling layer of the film.

Preferably, the polymer film is a multilayer film comprising the core layer, the
block copolymeric peeling layer and two skin layers of a different material from
the peeling layer. The skin layers (the sealing and/or laminating layers) may

comprise a polymeric material, and may comprise homopolymeric and/or
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nost preferably fromO0.5mmto 1.5mm The filmcore

| ayer may conprise a polyolefin film for exanple
w@odogasdtgd ene, pol ypropyl ene, m xtures ther eof pPCEHOBL®B/050320

ot her known pol yol efins. The polyneric filmcan be

copoaeribymateyialy, eeeiSmal g bighd BEtds br mdrel é!f&hnrgxatéﬂétls The
not limted to, cast sheet, cast filmand bl own

skmﬂ?ﬁlef'ﬂwayc@érﬁphé’é( €4 B bf&% 050;5@\{2&9 %fe%ta&rtur%f for example a

multi -1 ayer construction.
a ns. C r.i Si ng _cavi
randifih cbRdlRank SRS A Fafraly il iy 5 SUHobt B o
0 e core d skin la seal i ng and/ or

mat‘?%# HERe %‘Ié!“q%v‘ef??fe Rrouded iokAe SubstiBia I@mtz@@nrgslon

bel ow that of the core |ayer and fornmed for exanple

from copol yners of ethylene and propyl ene or

terpolymers of propyl ene, ethylene and butyl ene. The

Thefaresenneyofcaspin byers iagxassidtyn thié esdlzttion 6 lth@ irnjeyitienen its
(BOPP) film which may be prepared as bal anced fil ns

more YireferedbasFavts decrues| %@ehﬂ%@ﬁlt@t@ddlhrtﬁ‘ét ﬂ)@éhn@nﬁyer between
transverse direction stretch ratios

I n
two g%nt at ed ?ﬁ@%ﬁgq‘%]ﬁr%ggét *dgné)(?@@ HFBC@@ée%\{Jen% 8 hindered

froms{)fog%gﬁhrﬂ% b%?gnﬁzhéj?ﬁ%{mghﬂa[ ‘a?ogaeéiatt%% (r)fo theergese }Erfo%%h the

skin layers of the film may give rise to a tearing film rather than a peelable film.

Accordingly, the invention provides in one of its preferred aspects a sealed
package formed from a sealable and peelable film comprising a four layer
coextrudate comprising a core layer contributing predominantly towards the
thickness of the film, a first sealing layer provided on one side of the core layer
and a second sealing layer, or alternatively a laminating layer, provided on the
other side of the core layer, and the film comprising a peeling layer in between
the first sealing layer and the core layer and/or in between the second sealing
layer, or alternatively the laminating layer, and the core layer, and wherein the
peeling layer is adjacent the first sealing layer and/or the second sealing layer
and/or the laminating layer, and wherein the relative thickness of the peeling
layer and its adjacent sealing and/or lamination layer (p:s/l ratio) is from 1:10 to

5:1, the package being formed by wrapping the film around an article to be
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machi ne direction and a stenter oven is thereafter

used to effect stretching in the transverse direction.
w@\bdoensmEsd vel y, sinmultaneous stretching, for exanpBe0s/050320

usi ngt he so-cal |l ed bubbl e process, or sinultaneous

packbigs Bl & h&hn&r toesiStBiNat IBRYt BRe Y&§i8n clﬁ‘lﬁiﬁlr B@ér';z%ble,lr%\hdasealing

the filmcore | ayer nay conprise a pol yester

the Fé%lu}’tﬁ‘liﬁi %rfailg}ggh fih s%%ti@ﬁﬂcf‘%?%rg%){hgr té@@o@%@%ﬁ&%@r@% sealed

core [Tayer be non-cavi

y aque filmis desired. One.advantage of the

regity SENFE ditRabr e ThncssRd dBcio BeiD <L bsRdertly openable by
eelability is provided in the peeling |ayer, allow ng

ma’{zﬁﬁy mERaf the ovedalRad fIln asasiens heffeetiie withewt sybstantial

and/or skin |layer(s) and/or internedi ate |ayer(s)
tearigarfdie et pgasyundothesealethragieret uri ng requi rement s

of , for exanple, gloss, haze, opacity, printability,

COF, etc. The filnms of the invention will conmonly

find application in the packaging of articles of

PrefefiBIp 16 sehRible xRS ARd/OF WVsBRIabRY BbMIAP i€ A0h&t Salable
types of packagi ng.
material and the overlapped film sections are sealed to each other by heat

sealing.

The sealed package of the invention is preferably formed by severing a sheet of
the polymeric film from a web of the film and wrapping the severed polymeric film
sheet around an article to form a film tube with wrapped ends overlapping and
sealing the overlapped ends to form a girth seal. Preferably the tube is then

closed at each end and sealed to form an envelope or parcel seal.

One particular application of the film and sealed packages of the invention is in
ream wrap. Another application is in overwrap. Other packaging applications

can be envisaged.
In the case of reamwrap, reams of cut paper for copy machines, computers,

printers and other applications are most commonly packaged for shipping,

storage and retail sale in ream wrappers made of various wrap materials. These
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According to the present invention there is a provided
a seal ed package forned from a seal abl e and peel abl e
wo dosmsospri sing a four | ayer coextrudate conpr@EGB08/050320
core |layer contributing predom nantly towards the
wrap hateriaisshave thagitionklly baehigaper sgiabiicairh 2yeh gapRYinhadic film
on one side of the core | ayer and a second sealing
lamin@yer, or alternatively a lamnating layer, provided on
the other side of the core layer, and the film
conprising a peeling layer in between the first
sealing | ayer and the core | ayer and/or Ln Fetmeen t he
second sealing layer, or alternatively the | am nating
The) WiaR maigralsy, Oé%(?iet%ﬁa‘ywpeénaawmemd%mt frenp Pbysiggl damage
layer is adjacent the first sealing layer and/or the
andseisdres Bigki Hp duiner shipgage ant sterapeatihegwialy enatedald also
wherein the relative thickness of the peeling | ayer
proteaidthetverapgpd qeroductdedm mbysicdl dambgaidusing eepéatgarnandling and
(p:s/I ratio) is from1:10 to 5:1 , the package being

stockimgnardrdiyil whelRpsng the filmaround an article to be
packaged in a manner to obtain at |east one region of

filmoverlap, and heat sealing the resulting
over | apped fil msections to each other to provide at

The S&FbURIE of S S GRTs s sERaBRE TRF ok g rder users to
WS SAMS TSR KA ASH889% ROTIATING 818, GO0sshARte Such
distrtibhu(%iosnec?}cl r%%ms of papers has placed increasing demands on the wrapper
due to more frequent handling of the individual reams. Increased handling of the
reams has resulted in more reams breaking open, damaging the wrapped paper
product by allowing to pick up moisture, tear or get minor curl - physical damage
that ultimately results in jams in the end - user's printer or copy machine.

However the resultant ability of a package to avoid damage arising from handling

means that the packaged product is more difficult to open.

One way of overcoming this problem would be to provide sealing means that
possess a mechanical resistance sufficient to maintain the seal intact during
storage and transport until such time as the packaging or wrapping is to be
opened but the package remains capable of being opened manually at or near

the seal without risk of damaging the wrapped paper product.
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region. Wthout wi shing to be bound by the theory, it

seens likely that the bl ock copol yneric peeling |ayer
w@emsilskess t he desired peelability by all ow ng paEGB2®B/050320

sealed filmto peel away fromits overl apped nei ghbour

by peeling off wthin the bl ock copolyneric peeling

| ayer of the film Preferably, the polyner filmis a

Thenilentiay és fdrlicalaoyrippiicaget Retreorisld afleéamt W@ap'tesﬂfnology
copol yneric peeling layer and two skin |ayers of

Thug'ééc%"r&H? t%@fﬂv@hhéﬁ rbhé Rﬁﬁdéd@ sleﬁ?é rrea;i.'% n%kbgckage in

l'ayers (the sealing and/or Pam nat ; ng layers

whi R et e T I, BB BPeL "t 1 al o, and may b

a blend of two or nore such materials. The skin |ayer
may conprise a non-bl ock copol yneric structure, for
exanpl e a random copol yneric structure, a
Alsch greyded i raceosdangest wite the aresgint dbventioneisd aosealed package
materials. The skin layers are be provided on the
compubingr pelgmiey fitraeixt accordenceT vithphesatiwe pfintedsén lits skin layer
| ayers may assist in the realisation of the invention
withidl lédss oferigk pr ef erred aspects because peeling
initiated in the peeling | ayer, between two bl ock
copol yneri c conponents for exanple, may be prevented
or hindered

The film core or the skin layers of the film may comprise additional materials such
as anti-block additives, opacifiers, fillers, UV absorbers, cross-linkers, colourants,

waxes and the like.

The film of the invention may be further treated, by corona discharge treating for
example, further to improve ink receptivity of the film or of the skin layer of the

film.

The films used in accordance with the present invention can be of a variety of
thicknesses according to the application requirements. For example they can be
from about 10 to about 240um thick and preferably from about 15 to about 90um

thick.

19



10

15

20

from propagati ng beyond the peeling |ayer. Propagation
of the peel through the skin layers of the filmmay
w@owe/13578e to a tearing filmrather than a peeb@682008/050320
film Accordingly, the invention provides in one of
In & nulirafeerfied iraspectdanae seith ¢tk pacdaiga Alemed dneodl the skin
seal abl e and peelable filmconprising a four |ayer

layeto &Xbriefisiably iR pRihtAl€g a core |ayer contributing
predom nantly towards the thickness of the film a

first sealing |ayer provided on one side of the core
| ayer and a second sealing |ayer, or alternatively a

| 2 [ r vided on t t her side of the
The fEBRK e B4 o b8 i ireoubAdeie Gepgarinigat lsger  some
between the first sealing | ayer and the core |ayer
exteRf 1o e NGETGEDT e S8 JRUYSedn RRyldgErhs dhickness of the
alternatively the lamnating |ayer, and the core
sealing, daver {aanakadly cthe finst spaling faydraydichi sieadjcdimest theepeeling
first sealing |layer and/or the second sealing |ayer

layeantih@skinhlayeenprederiably hawes thiekdesdref bm abeutr @Dk ¥about
t hi ckness of the peeling layer and its adjacent

T T e B 2 P o P RabR o pout
0.5t AR, MU EAPIH MY 10,8, BHEL: bhum. 1
om0 Johae b DR SUTRTBR bl RS BBl L) ve
greater than the thickness of a sealing or lamination layer which is not adjacent

the peeling layer.

In some embodiments of the invention it may be desirable to provide the film with

a functional and/or aesthetic coating.

In a preferred embodiment of the invention, the film is provided on at least one

sealing layer with a printable coating.
The coated film of the invention is suitably manufactured by means of a coating

dispersion applied to a film substrate. The dispersion used to coat the substrate

should contain about 15-70% solids, preferably 20-60% solids, more preferably
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regi on of the package, the seal ed regi on being
subsequently openabl e by nmanual |y separating the
wey@shapped fil msections, effective w thout PCT/GB2008/050320
substantial tearing of the filmat or around the
25 te 88lesblidsyiroardePte behigbe patitfacteafimh ferming eropdrtiendipe film
the seal able coating is a heat seal able material and

formigdiesuRd bappfdrthidnd soihuens are seal ed to each ot her
by heat sealing. The seal ed package of the invention

is preferably formed by severing a sheet of the
polynmeric filmfroma web of the filmand w apping the

S p ic filmsheet around article to form,
The SRNSRrEBEVIRE 1ol SulP ErisTHOER rotdBe igtosma el i drec
. the overlapped ends to forma girth seal. Preferably
usingpany pua %Pﬂ@)ﬁe@r%@gdea*ﬂm@%h dhe aerfing goawassionopithe
_an envel ope or parcel seal. One particular application
invegtion pan el aprlied kyeany gthesckades of wellhenawry technimueiss siich as
ream wr ap. Another application is in overwap. Qher
dip peaticggirnd eqtinge dfiade soating, bair emifesegtihg, Igratilre €dstihg and
of reammap, reans of cut paper for copy machines,
revefsHTRIN &Jfling, extrusion coating, slide coating, curtain coating, and the like.
After coating, the layer is generally dried by simple evaporation, which may be
accelerated by known techniques such as convection heating. The dispersion is
preferably applied using a gravure process, and the drying step carried out in an
oven. The drying of the coated dispersion removes water from the dispersion
leaving a uniform continuous film with any non-film forming particles dispersed in

the film.
The coating is preferably an acrylic coating.

The film of the invention may also incorporate one or more functional and/or
aesthetic additives. Suitable additives may be selected from one or more of the
following, mixtures thereof and/or combinations thereof: UV absorbers, dyes;
pigments, colorants, metallised and/or pseudo-metallised coatings; lubricants,
anti-static agents (cationic, anionic and/or non-ionic, e.g. poly-(oxyethylene)

sorbitan monooleate), anti-oxidants (e.g. phosphorous acid, tris (2 4-di-tert-buty!
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printers and other applications are nost comonly
packaged for shipping, storage and retail sale in ream
wowappes7ss made of various wap materials. ThesSpea/@B2008/050320
materials have traditionally been paper, plastic film
phenyl) asteap esurficasadtivel agent astiffertieg aklye spa@idsHi®T éxa@nsple hot
protect the w apped paper product from physical damage

slipsaids i I ERp Bidekwhiehdibro\e S mmg%f%nfﬁnﬁdgélw?artgé;&tomy

wap materials also protect the wapped product

[ d j dl i cking
aoroR Y SR B apBu oy, B @&?éciﬂ%a@bgpvgéﬁr gloss
. ch from boxes for | arger ers to wappe )
o381 MRS PRI GolaSak AIEE. B6ndah raigop. goisture

500 sheets. Such distribution of reans of papers has
Per%?%@@d RTREPEES ﬂfg”l?ehlﬂhé%u%haﬁ oIxminyigene dipdides, g &2VdC);

frequent handling of the individual reans. |Increased
anti-hlgedinangide(far iexampdensiorasryséalling w@xi a.grwith areawsrage particle

breaki ng open, damagi ng the w apped paper product by

sizedtdrovabogt 001 | @loUPO BDLLsY Uaek ré€ading addftivell (BY. fGkYed silica,
physi cal danage that ultimately results in janms in the

- . o ' o i i . \ Lt
sl Qlioreagur; PiELEte Fa Bl B Jal pRNEHE R iifeare gOF
(e.g.f rsﬂfcpoﬂa@ ho't@e% additives to improve ink adhesion and/or printability,

additives to increase stiffness (e.g. hydrocarbon resin); additives to increase

shrinkage (e.g. hard resin)

Some or all of the additives listed above may be added together as a composition
to coat the films of the present invention and/or form a new layer which may itself
be coated and/or may form the outer or surface layer of the sheet. Alternatively,
some or all of the preceding additives may be added separately and/or
incorporated directly into the bulk of the core layer optionally during film formation
(e.g. as part of the original polymer composition), and thus they may or may not

form layers or coatings as such.

The invention will now be more particularly described with reference to the

following examples.
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nmeans that the packaged product is nore difficult to

open. One way of overcomng this problemwould be to
w@emsisiesseal i ng nmeans that possess a nechani CBET/GB2008/050320

resi stance sufficient to maintain the seal intact
Exatwplead &t 8rage and transport until such tinme as the

packagi ng or wapping is to be opened but the package

remai ns capabl e of being opened manually at or near

the seal w thout risk of damagi ng the wapped paper
pre%@ﬂ?ﬁbf_ﬁnﬁ] invention is particularly applicable in

€ ream w ap technol ogy. Thus, according to

the invention there is provided a seal ed ream w ap

package i n which the packaged article is a stack of

aper. Als rovided in accordance with the present
A fSHSEW%rORO@g?%{'%éab%dwaacf@a@@dc@upppgmgdlpm gneeref jlayar (of

in accordance with the above printed on its skin |ayer
polyprenylene | edwimepelyinek. Twith f i | twiccor dayarst heofski polyethylene/

| ayers of the filmmay conprise additional materials
polypuapylerss/polybutylerekteapisly/tniey € raragias icobelymerf bk IskirSlaybM (first

absorbers, cross-linkers, colourants, waxes and the

andlsekend $88lifd lafefd) drheppd B Rided oMY dBfe ];dj%?,réq{d with a peeling

treated, by corona discharge treating f
layer of a polypropylene-polyethylene block copolymer (available under the
designation PPC 5660 from Total Petrochemicals) provided between the core
layer and the first sealing layer.  The tube was cooled and subsequently

reheated before being blown to produce a four layer biaxially oriented film tube.

The film tube was then nipped and spliced to form a single web film.

Initially, three 30um films were produced in this way, the layer characteristics of

the film being provided in Table 1:

Table 1
Example | Fiim Layer Thicknesses/um
Thickness/pum
First ~Sealing | Peeling | Core | Second Sealing
(PP/PE/PB) (BCP) (PP) | (PP/PE/PB)
1 30 1.5 0.5 265 |15
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exanpl e, further to inprove ink receptivity of the
filmor of the skin layer of the film The filns used

w0 moaasosdance with the present invention can PEr/GB2@s/050320
variety of thicknesses according to the application

2 requiBénents. For| éxanple they tan be fpem abqwy 10 to
about 240mm t hi ck] and preferably from about 15 to

3 about 390mm thick.Tpsa multi-Taygg filTm

5acC ,qréiance

. 08, .
with{the invention at | east one of the sgln | ayers is

preferabty Tnkprintabte—The hot—tack properties—of
the filmare found to be dependent at |east to sone
extent on the thickness of the skin |ayers, in
particul ar the thickness of the sealing |ayer
(generally the first sealing layer) which lies

Thea@[“éc wiere t3ealecb dfiish pertiperiayemio ikstnsealipgr kaypr)etind abeypeel
have a thickness of from about 0.2mm to about 3mm

strepgtef efr tisisg fllmsnvaddben tnGmsured adlzoudnge bfreealimy temperatures
preferably from about 0.5mmto about 2.0mm nost

and pthef egsalit yarer stowbdnt TblEnM t Phabetdit LedMRredibi§ONEBs set at
cases the thickness of the sealing | ayer adjacent the

15p9ERkic8g | ayer may be greater than the thickness of a
sealing or lamnation |layer which is not adjacent

Table 2

Heat Seal/peel Strength(g/25mm?)
Temperature (°C)

Example 1 Example 2 Example 3
110 28 32 36
115 153 148 168
120 309 383 369
125 434 502 440
130 416 438 444
135 337 405 425
140 313 391 414

The optical properties of these films were also measured, and the results shown

in Table 3:
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the peeling layer. In sone enbodi nents of the
invention it may be desirable to provide the filmwth
w@2dosnsgt7sonal and/ or aesthetic coating. In a ppef/eBe@d/050320
enbodi nent of the invention, the filmis provided on
Tablg 31 east one sealing layer with a printable coating.
The coated filmof the invention is suitably

manuf act ur éd5eys neans of a coating di spersion applied

to a|filmsubstrate; The di spersion used to coat the
Sa S g | d contain about 15-70% soli ds,

”B’L"g,f aygi%‘!qy 20-60% solids, nore preferably25 to 50%

] soH-fdg—+nreder—toe{ achi eve satisfactory filmform ng
pr opa?’tq es. “The filmformed should be uniform and
continuous.. The dispersion may be coated onto the

2 surfaédd of [tHe chosen web and dried usi ng any suitable
conventional technifgue. The coating conposition of the

3 invenBion ¢&8 be applied by any ot her nunber of well
knownh techni ques, such as dip coating, rod coating,

bl ade coating, air knife coating, gravure coating and
reverse roll coating, extrusion coating, slide

' ' i d_the like Af '
The §REHARroBURRS 6884 i B 5Bk Bea i aBpho Wetnos
whj ¢h b . . .
apphedJ 8|recr;ﬁ§>/to ﬁ\e film after sealing, and the results shown in Table 4, the

results indicating %age seal area opening:

Table 4

60g spring/15psi/2sec/130°C 90g spring/15psil2sec/130°C
Sample | 1 2 3 Avg 1 2 3 Avg
1 4 4 4 4 4 8 4 5
2 4 4 4 4 56 100 56 71
3 10 8 10 9 40 40 40 40

The peel/seal strengths, although all being slightly different, were all acceptable.
The most noticeable difference between the samples was hot tack performance.
It appeared that a lower coat weight BCP with a higher coat weight first sealing

layer performed well throughout the various test conditions.
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accel erated by known techniques such as convection
heating. The dispersion is preferably applied using a
w@e@susEsprocess, and the drying step carried PCL/GBR008/050320
oven. The drying of the coated dispersion renoves
In cedber ehd omdshef thies frevesition, hetvadkd parfoithéiemeN bk NePéTially
filmwth any non-filmformng particles dispersed in

impoigntf fdriaxatiie W%rﬁﬂﬂll-kéal%éﬂd‘ BlaRiMgy 186t @lﬁkglj\ ks connection is

coating. The filmof the invention may als

a migggﬁ’rrepef Ab& %?gggrthg%rg ;ﬁ&%‘ﬂ&t"%l nggée'?o L &ﬁag'gé$$%4n?%ﬁ§U93

ditives. Sul l'e" a I ves may

r the,follow n ixtures thereof and/or . ]
wheler ot bresth ol Bk ablis Bafam' oyibe:bad ek teing filed
C Iorantﬁ, etal | i sed and/or pseudo-netallised
from g tPRgW! wfﬁﬁ'm&%ﬁﬁpg$ ugnally-deng woile tenseal (¢ atill bt c,
ani oni ¢ and/ or non-ionic, e.g. poly-(oxyethylene)
sorbitan nonool eate), anti-oxidants (e.g. phosphorous
acid, tris (2,4-di-tert-buty!phenyl) ester),
Examplésdetoat0 i ve agents, stiffening aids, slip aids (for
exanpl e hot slips aids or cold slip aids which inprove
the ability of a filmto slide satisfactorily across
surfaces at about roomtenperature, e.g.

- 0= al i ne wax; gloss inprovers, prodegradants,
PregBrétich 6f ¥t ings to alter the gas and/or noisture

In Examples 4 to 8 a four layer polymeric tube was formed by coextruding a core
layer of polypropylene homopolymer (formulated with a migratory slip agent) with
two layers of polyethylene/ polypropylene/polybutylene terpolymer (a random
copolymer) as skin layers (first and second sealing layers) on opposite sides of
the core layer, and with a peeling layer of a polypropylene-polyethylene block
copolymer (available under the designation PPC 5660 from Total
Petrochemicals) provided between the core layer and the first sealing layer. The
tube was cooled and subsequently reheated before being blown to produce a
four layer biaxially oriented film tube. The film tube was then nipped and spliced

to form a single web film with four layers.

5 films were produced in this way, the layer characteristics of the film being

provided in Table 5:
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permeability properties of the film (such as
pol yvi nyl i dene halides, e.g. PvVdC); anti-bl ocking aids

w@ bms/1esvanpl e microcrystalline wax, e.g. w th BOI/GB2008/050320
average particle size fromabout 0.1 to about 0.6 mM;
tack reducing additives (e.g. fumed silica, silica,
silicone gun); particulate materials (e.g. talc);

Tabbked8iti ves to increase COF (e.g.
additives to inprove ink adhesion and/or printability,

silicon carbide);

Exanffl {1 VeFj§0 Tncreas I ( hydrocar-bon

resin); a:jditives to%%ﬁ@@%ﬁ#%ﬁﬁ@ge (e.g. hard
resin) 5 gf the additives |listed above may
be addequgcé(g%ﬁ%l"hbs a conposition to coat the filns
of the—present—invention and/or forma new layer which
may itself be coated i/ crealing |Raatinghe Gareer Second
surface|l ayer of thg sheet. Alternativelly, sone or all
of the precedi ng addi(PVRRs/RR)y béBE&#Jed | {BPAr aBehiing
and/ or |ncorporated|directly intto the bulk of [the core
| ayer optionally durling filmfornmation (e.qg. AP PATH/PB)
of the priginal polyner conposition), and thus they

4 may or fpy not formiliagers or ¢ qt('? ngs a3752u,| rhe
inventipn will now he nore particularly|deScribed with

(TGQ?A%)ence to the

5 30 1.5 1.0 272 |03

(TG32A30)

6 30 1.5 0.5 277 103

(TG21D30,

0.5um)

7 30 1.5 1.0 272 103

(TG21D30,

Tum)

8 30 1.5 3.0 262 103

(TG21D30,

3um)

Example 5 was a pigmented white film in which the pigment was added to the
polypropylene core charge prior to extrusion. The pigment was TiO, R104

supplied by Dupont.
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fol  owi ng exanpl es. Exanples 1 to 3 Preparation of Film

A four layer polyneric tube was formed by coextruding
wa2aengs7sayer (of pol ypropyl ene honopol yner w pEm/GBe008/050320

| ayers of polyethylene/ polypropyl ene/polybutyl ene

terpolymer (a random copol ynmer) as skin layers (first

and second sealing |ayers) on opposite sides of the

In Bx@h®léfpeaind a0t Yédrh tnRdic aye wdd fdfmed b trudi
" polhg)pr opylnene- pol yét ﬁg?rg‘ﬁ‘gg’m ogk copoa%yner e?a ArPRB[E e a

: . o _ .
cor B of BByl A BE ey {buk LB %ﬁ%eal Pt 20en
o t f al,ing layer. The tub s _cool ed an
wit §eisr, 8hePfRI bt S roavErelaie Beta tedoiaude random
four layer biaxially oriented filmtube. The filmtube
cCoPQR(EEY (FEAREiSHISLBOREPRYIRNE @R % w/wbf Aihylenenti% wieh / fiutyiene-1
Initially, three 30mmfilms were produced in this way,
(4%t i) @ped skindayer dirstssealingdayement omensine ofgther coredayer, and
in Table 1: Table 1The filnms were sealed (first

withsa pleeting llayeerofta pblypsspyiend-bolyetraysie bried ddpRIEE! (available
strength of these filns was then nmeasured at a range
undéf tHeeabsigBaliGiPF@5866Srom Total Petrochemicals) provided between
the core layer and the first sealing layer. On the other side of the core layer was
provided a laminating layer polyethylene/ polypropylene/polybutylene terpolymer
(a random copolymer comprising polypropylene (82% wiw) / ethylene (1% wiw) /
butylene-1 (17% w/w)). The tube was cooled and subsequently reheated before
being blown to produce a four layer biaxially oriented film tube. The film tube

was then nipped and laminated to itself (laminating layer to laminating layer)

spliced to form a laminated film with seven layers.

S films were produced in this way, the layer characteristics of the film being

provided in Table 6:

Table 6
Example Film Thickness/um | Layer Thicknesses/um

St |P1|C1 |L |C2 |P2 |82
9 (TG21B50) | 50 07505234 /07,234,05/0.75
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and the results are shown in Table 2. The Heat seal
threshol d was set at 15psi/2secs. Table 2 The opti cal

w@empasirses of these filnms were al so neasur ed, P@ndBRive/ 050320
results shown in Table 3: Table 3 The hot tack

10 (PG2pess) esgof these il e wer @ Rl 39 4Te@FUrEA4UY BT 0a75
spring method applied directlly to the film after

31 SERL T 1 ] shown T Tablte—4—the
resuﬂ?%a Ir@}?ajae??ﬁgﬂ?}%@i seal area opening: Table 4 The
p stren al t hough all being slightly

P1 dF?%{eégﬁlng lvé?eéqulij)accept abl e. The npbst noticeabl e
difference bet n the sanples was hot tack

C1 TJEFPB&%IC%YGH(%SDDGEU‘ ed that a | ower coat weight BCP
wth a higher coat weight first sealing |ayer

L = bamnfrnatieed-ayer (PPAREBout the various test

conditions.ln certain end uses of the invention,
C2 + 8ekopd Clooe iragee(RR)Y be especially inmportant, for
exanple in formfill-seal bag making. Hot tack in this

P2 £88p65d PeBlihG La SE@TP of how strong the seal is
whil st stil Ig;ho\( and )ies i ntended to gauge

52 = Second Sealing Layer (PP/PE/PB)

hot

The peel strength of these films was then measured at a range of sealing
temperatures and the results are shown in Table 7. The Heat seal threshold was

set at 15psi/2secs.

Table 7

Average peel strength (g/25mm?)

TG21D30

Example | Example | Example | Example | Example | Example | Example
Temp | 4 5 6 7 8 9 10
(°C) | TG21A20 | TB32A30 | 0.5um Tum 3um TG21B50 | TG21B58
1156 | 194 90 109 109 94 192 174
120 | 323 349 319 331 243 297 518
125 | 362 519 384 527 344 300 575
130 | 291 436 377 496 422 324 542
135 | 306 402 368 454 449 296 560

[\
ND
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15

whet her or not the seal would break at the bottom of
the bag whilst being filled fromthe top, which

wo pdosisrgsst ep i s usually done while the seal iBCEGBRI08/050320
hot. Exanples 4 to 10 Preparation of FilmIn Exanples

1404 10628 a fou41t ayer |Eggynerijagpube \Wagaf or neg4by 546
coextrudi ngl a core ljayer of {pol ypropyl ene honopol yner

(formulated Wi th a mgratory stip agent) wthtwo
| ayers of polyethyl ene/ pol ypropyl ene/ pol ybutyl ene
terpolymer (a random copol ynmer) as skin layers (first
and second sealing |ayers) on opposite sides of the
core. layer, apd with a peeling, layer of a .

Botth 8630 Bgicin b e e Hon EREsp e iaemes gy vt easpat & pee
under the designation PPC 5660 from Tot al

strepgthraiéng meak sal srengitedimis HRRg125men’c o Qptinayrerpeshdtrengths
the first sealing layer. The tube was cool ed and

were rrdisgdevith therBOPgtemting ddy@r drapeiirtg 3pinown t o produce a
four layer biaxially oriented filmtube. The filmtube
was then nipped and spliced to forma single web film
with four layers. 5 filnms were produced in this way,

The tH€at! B TthIRRBRFS&LIASiTiHyC 5 isEBE (hidul) Reks"easured for two of

the films (Examples 5 and 7) and the results shown in Table 8:

Table 8
Example 5 | Example 7
Temp (TB32A30) | (TG21D30)
115 15 0
120 65 48
125 Fail Fail
130 Fail Fail

It became apparent that for the split sheet varieties in/out seals were inconsistent
and would fail peels that were sealed over 125°C. However, if the intended end
use of the film is in a form-fill-seal bag environment, the in-out peel strength is not

determinative of the seal suitable — rather out-out peel strength is.
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provided in Table 5:Table 5 Exanple 5 was a pignented
white filmin which the pigment was added to the

w@ologpsgpy | ene core charge prior to extrusion. pdtreB2008/050320
pi gment was Ti Q2 R104 supplied by Dupont.ln Exanples 9

Theatehtlseat thiegholddyasialpintyy(ae Bpei/o. Bb@cy\@@tf&ﬁ)f%@measured for
coextruding a core | ayer of polypropylene honopol yner

threé%@fﬁ@#nlﬂk%ﬁ%éﬂnﬁ@e@5m7gfn%t réh 'eQe@%l?é‘@oMﬁWTleleaé/er
of pol yet hyl ene/ pol ypropyl ene pol ybut yl ene terpol yne
(a random copol yner conpri sing pol ypropyl ene (92% w' w)
/ ethylene (4% ww / butylene-1 (4% ww)) as a skin

T b‘ er (first sealing layer) on one side of the core

a a§ and with a peeling |layer of a

nnlvnr pyl ene- pol yet hyl ene bl ock copol yrrer (avail abl e

under t|Hivefage fiesl stANFRCIESHIMY om Tot 4l
Petrochem cal s) provided between the corle | ayer and
the firjst sealingBaygsle On t7/he ot her sijde of the core

Ternpy(8C) weBxamplel 8ed a | am nati noExamgle B9l yet hyl ene/
pol ypr apyl ene/ pol ypaypaoe terpol ymer (& random
copol ymergzomaph $i ng pol ypr opyl(q@% %vv/vv) /
ethyleng(l%vv/\?v) z)tylenel 1 }0(8\;53./% ). The tube
was cogl ed and SLéS%q ently reheat ed beflore being

—tgprotuce feur—ayer—biaxially{oriented film

1 ube. Tmsfil tLE)e ’ 0 ’

120 0 109 0

125 38 206 69

130 234 337 235

135 405 530 263

140 496 476 267

5
The optical properties of these films were also measured, and the results shown
in Table 10:
10  Table 10
Grade WAH | Gloss 45°

Example 4 (TG21A20) | 2.2 94

Example 5 (TB32A30) 51




was then nipped and | am nated to itself (lam nating
|l ayer to lamnating |ayer) spliced to forma | am nat ed
wo pdosnss78h seven | ayers. 5 filns were producedp¢TGBR008/050320
way, the layer characteristics of the film being
Exqple dedré»Daplie 6: Table 65 1 = First Sealing Layer
(PP/PE/PB) P 1 = First| Peeling |Layer (BCP) C 1 = First
0.5Migrck@yer (PP) |b = Langgation |Layer (PP/PE/PB) C2 =
( Second%yCore Layer (PP)| P2 = Secoond Peel i ng Layer (BCP)
tHng—tayer—(PPHPE/ PB) The peel strength
EXo p{éh S ? ﬁlwas then neasured at a range of sealing
te atures and_the results arle shown in Table 7 .
(1 mf?éngrﬁ)éat seal thlze£h0I d&ias set| at 15psi/2secs. Table
7Both the 30 mcron white and clear filns perforned
Examnplel 8r (WGAIPB0 1 espect| to peel

(3 microns)) 3.2 90

Example 9 (TG21B50) | 2.9 92

Example 10

(TG21B58) 3.2 92

Analysis of these results reveals satisfactory optical properties, and a correlation
between the thickness of the block copolymeric peeling layer and those optical

properties, wide angle haze in particular.

The hot tack properties (Hot tack performance 15psi/2secs/out-out/90g spring)of

three of these films were also measured, and the results shown in Table 11:

Table 11

Avg % opening

Example 5| Example 7 | Example 9

Temp/°C | (TB32A30) | (TG21D30(/1uM)) | (TG21B50)

115 100 100 100

120 46 54 100
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strength giving peak seal strengths up to 500g/25m?.

Opti mum peel strengths were realised with the BCP
weemBilsgsd ayer from1l to 3mm The Heat seal PCT/GB2008/050320
t hreshol d/ peel ability 15psi/secs (in/out) was neasured

125 0or twe8of the f14nms (Exanpl ed fgppand 7) and t he
results shown ijn Table 8: Tablie 8 It becane apparent
13¢hat g The spi33 sheet varietigs Tnfoutseal s were
i nconsi stent and woul d fail peels that wene seal ed
ver—i2pC—However—+f—the—intended—end—use of the
13$i I'm g)i naformfill-seal bag envi ronnent, the
i-n-oul—peel—striength is not determ native|of the seal
1"‘“%uitabfae - rat he@fout-out peell 82t rength i $. The Heat
seal threshold/ipeelability (atl 5psi/0.5se¢s (out/out))
was nmeasured for three of the filns (Exanples 5, 7 and
9) and the results shown in Table 9: Table 9 The
The et takd properiesst (Hes tadk Sdrsitanick Bpsie58eas/0t-BEASHY Shi
and theprgsul ts( shown l?n Tabl e 10: Tabl e /?8}0@65 ysi SH%?Q) of
t | sf.act j 0 ies,
e T e e e <2 e Bl SR HEPBR LR
copol ynmeric peeling |ayer and those opti cal

5 Table 12

Avg % opening

Example 5| Example 7 | Example 9
Temp/°C | (TB32A30) | (TG21D30(/1uM)) | (TG21B50)
115 100 100 100
120 100 100 100
125 35 30 100
130 6 18 100
135 4 11 100
140 4 15 71

The thickness in Examples 6-8 of the peeling layer (the BCP layer) vs. hot tack

performance (15psi/2secs/out-out/90gspring) is compared in Table 13

10 Table 13
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pr ope

rties,

wi de angl e haze in particular.

The hot

tack properties (Hot tack perfornmance
wd dpsitd2secs/ out - out / 90g spring)of three of theSEGBRIE®S50320

were al so neasured,

and the results shown in Table 11:

Tabl e
5psi/

BCFh#hidkolessack properti
D. 5secs/ out - out/ 90g spri

es (Hot tack performance
ng) of three of these

frTms
Tabl e
the p
perfo
conpa
Exanp
hot t

Eﬁé@@ﬂi
12: Ta
eglingl
I mance (

fsuhy

ck _perf

50 neasu

ble 12 Th

ERAmpls,

g?kfﬂé?p

ornmance

Fed, and
e thickn

CERARle
Rl

Spsi/Q

the results shown in
ess in Exanpl es 6-8 of
ver) vs. hot tack

out/ 90gspring) is

13The thickness in

ayer (the BCP | ayer) vs.
secs/ out -out/90g spring)

Temp/°€o

hYePReNing Tabl e

14 Tabl e

14Barrier testing: The
CP), the Exanmple 8 (T&1

and the Exanple 9 (TQ21
arrier testing and the

Tabl e 15

Exanple 7 (TG1D30 with 1mm B
11930 w 100 3mm BORY) | ayet0dil ns
B50) filmwere subjected to b
120 esulfggare shgyn in [Tgphe 15
125 23 14 80
130 42 22 13
135 32 12 22
140 22 22 26

The thickness in Examples 6-8 of the peeling layer (the BCP layer) vs. hot tack

performance (5psi/0.5secs/out-out/90g spring) is compared in Table 14

Table 14
BCP thickness
Example
6 Example | Example
(0.5um) | 7 (1pm) | 8 (3um)
Temp/°C | % opening
115 100 100 100
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These results show there is no significant difference
in OTR conpared with standard PP fil ns. Exanpl es 11 and

wd 200842578ei ng Conpar ative) These exanpl es wer er¢TGBRESMS50320
to investigate the suitability of one filmin

12@ccor
appl i

dep@e W | hoo he |
cation Preparati

hygmti on

in a reamwap

on of FilmIln Exanple 11 a four

12 ayer
ayer

tube

e
polypropylen

for

L] gl a

copnol

/nrgr con r| QI nﬂ

rz%)illl ;Inle E%Ig)e/rbltj{

d by coextruding a core
onopol yner (formulated with a

WI ayer of polyethyl ene/
y)I{ e terpolynmer (a random

olypropyl ene (92% w w) /

I FH

13%t hyl
| ayer

(first sealing

ehe (4% Wik / b

ui9% ene-1 (4% wWw)) as a skin

aver) on one side of the core

140 ayer

pol yp

r opyl ener

,24nd with5a pee

| 6hg | ayer of a

pol yet h

under the designation PPC 566

vyl ene bllock copol yner (avail able
O from Tot al

Petrochem cal s) provi ded between the core | ayer and

the first sealing |ayer.

On the other side of the core

| ayer was provided a |am nating |ayer polyethyl ene/

Barrﬁegg%%;ﬁ;g

et hyl

ene (1% w w)

yl ene/ pol ybutyl ene terpol yner (a random
r conprising polypropylene (82%ww) /

The Example 7 (TG21D30 with 1um BCP), the Example 8 (TG21D30 with 3um

BCP) layer films and the Example 9 (TG21B50) film were subjected to barrier

testing and the results are shown in Table 15

Table 15
Example Thickness OTR (cm’m?d") | OTR normalised
(Avg)/um fro thickness
(cm®.mm m>d™")
7 30 1830 54900
8 31 1690 52390
9 50 1010 50500

These results show there is no significant difference in OTR compared with

standard PP films.

35




10

15

20

butylene-1 (17% ww)). The tube was cool ed and
subsequently reheated before being blown to produce a
wo ooos/1bager biaxially oriented filmtube. The P@1/oBR00BH50320

was then nipped and |l am nated to itself (lam nating
| ayer to |lam nating |ayer) spliced to forma | am nated
filmw th seven |layers to provide a 58mmthi ckness

Exahiplegdtethd 121712 Batng Tongardive) | m was then coat ed
with a printable acryliccoating. The coated fil mwas
produced by applying a coating conposition by a
gravure process to both sides of the amnated film at

C ' ight. of 1q/pP.and.drjed the. ing in a .
Theds, heilis b0 iathghd: R il tbalerdrarS4BRBu"s ohe™fm in
roduction batch using as a source of the acrylic
acccﬁﬁ?'é?ﬁ ‘é’l’tgﬁP%g’éﬁnhpﬂ iR RdeapWAR@PPBABlan  WB1240 is an
acrylic copol yner dispersion in water supplied by
Cytec Surface Specialities of Rue d' Anderlect 33
B- 1620 Dr ogenbos Bel gium and the quantity used was
PregdratiometCEgsaary to give a coating conposition on the
films in which the VB 1240 fornmed 92.5 wei ght per
cent of the entire coating. The conposition also
contai ned 0.25 wei ght per cent of

. . q
I EBRVIE TR, Sl mBAE YL SR e Rl oy cor
laye%ﬁf@ﬁl&@@p\{/ en%xﬁgglc)gély\rl\n%% (PO?’I%%M%% C\)NithV\Q Irr(ﬁs re{tgryl ssiipaggent) with

a layer of polyethylene/ polypropylene/polybutylene terpolymer (a random

copolymer comprising polypropylene (92% w/w) / ethylene (4% w/w) / butylene-1
(4% wiw)) as a skin layer (first sealing layer) on one side of the core layer, and
with a peeling layer of a polypropylene-polyethylene block copolymer (available
under the designation PPC 5660 from Total Petrochemicals) provided between
the core layer and the first sealing layer. On the other side of the core layer was
provided a laminating layer polyethylene/ polypropylene/polybutylene terpolymer
(a random copolymer comprising polypropylene (82% w/w) / ethylene (1% wi/w) /
butylene-1 (17% w/w)). The tube was cooled and subsequently reheated before
being blown to produce a four layer biaxially oriented film tube. The film tube
was then nipped and laminated to itself (laminating layer to laminating layer)
spliced to form a laminated film with seven layers to provide a 58um thickness

laminated fiim. The laminated film was then coated with a printable acrylic
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pol ypropyl ene filmavailable fromlInnovia Filnms Ltd,
W gton, Cunbria CA7 9BG United Kingdom The peel
watoengit7hd of these filns was then neasured at BCT/@Bg@®8/050320
of sealing tenperatures and the results are shown in
coatifigbl Bhd GoafEukfilHe atassmabutdd egrapplyimgs sedtinat composition by a
15psi/ 2secs. Table 16The peel strength (with the heat
grav§l%abrdc€§§$8 ®loth %ﬁiesaéf tﬁ@ﬂéhﬂwa’ié@%n)atcﬁ chareweidn®f 1g/m?

was then neasured at a range of sealing tenperatures

and g?%rc#) {i‘\% ?51?“4 Sn HF O%BHV‘“T @rglllce cagtmg EW%@ f&rzﬂ_ N&ted as a

m was peel ab sul tab
reammw ap %B@' |on The

eel apl

prodfigfert Bafeit Faeen 7 SPace SiArEaiarity waleli sEer i b hF Fiting

con‘prls%a four | ayer coextrudate conprising a core
WB124(e VB 1S8R By “ﬁr(‘@cﬂ’é’l‘ﬁmﬁn‘i"ﬂ?ertstﬂﬁaﬁndgaf{elﬁ SUPRIiRk R¥{yytec

of the film a first sealing |ayer provided on one
Surfa¢alSpetialities obRud dyfadedrdt 33 $2d6Ad yegenhgs IBejgium and the

alternatively a lam nating | ayer, provided on the
quartithesediviss tattieressary toayee,a aodtitdeofrpogition on the films in
which the WB 1240 formed 92.5 weight per cent of the entire coating. The
composition also contained 0.25 weight per cent of polymethylmethacrylate

particles as an antiblock and 7.5 weight per cent of Carnauba wax.

In Example 12 (a Comparative Example) was used RC60, which is is an oriented
polypropylene film available from Innovia Films Ltd, Wigton, Cumbria CA7 9BG,

United Kingdom.
The peel strength of these films was then measured at a range of sealing
temperatures and the results are shown in Table 16. The Heat seal threshold

was set at 15psi/2secs.

Table 16

Example
Example 11112

(TC101A80) (RC60)
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conprising a peeling layer in between the first
sealing |l ayer and the core |layer and/or in between the
w@emenss7seal i ng | ayer, or alternatively the | aniT@BR0Vg/050320

and the core | ayer, and wherein the peeling

2AveRagRd] apest téirerigth $t seal ing layer and/or the
bnd seallng | ayer and/ or the |lam nating |layer, and

ve thickness of the peeling | ayer

cent seallng nd/or |amnation |ayer

| ayer,

[ ayé

sec(

mhelﬁ relatl

and|Tts adla

(p—si+Ht—rati ) S
T@%§03rdlqﬂﬁto'ghalr

mhel I
C'seallng | ayer pro

rom+-1+0 to 5:1 . 2. Afilm
(g?nufactured as a single web,
comstruction conprises a first

i ded on|one side of the core |ayer

and|a second sealing |ayer provided on the other side

85 of tRe core |[Gyer |Owith the peeling |ayer being
provi ded betjween the core|layer and at |east one of

gothe|gseal i ng I3g/ers,10a8d adj acent at | east one of the
sealing | ayers. 3. |A filmaccording to claim1l

5 manuiggrure allgqynate, wherein the four layer
construction conprlses a flirst sealing |ayer provided
on—onRe-stde—ef-4he—_cage—t+ayer and a |lam nating | ayer

1O%ro 4ggd on $&§ ng side

105 395 313 | 1119

110 392 321 1200

115 417 327 | 1170

120 410 334 | 1192

125 389 335 | 1176

130 402 385 | 1161

135 360 385 | NA

140 457 462 | NA

The peel strength (with the heat seal threshold set at 5psi/0.5secs.) of these films

was then measured at a range of sealing temperatures and the results are shown

in Table 17.

Table 17
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of the core |ayer, two single webs of the film being
| am nated to each other (lam nating |ayer to
wo 2uBn3d78ng | ayer) to provide a seven | ayer | ap@TeB2008/050320
structure (the two lamnating |ayers effectively
f or mARgragesi nglPeel ayerstiemgtthe | am nate structure),
with the peeling | ayer being| provided between the core
| aye bmqﬂ bhe first sealing | ayer and/or the
I am nation layer, and adj acent the first sealing |ayer
vl tangn ayel,14. Afilmaccording to
Te y gkghﬁge cl ]IaJIj s @Xfﬁib‘é 0102 pri sing further or
.~ add 0 I ayel et her by coextrusion, coating or
C | ani i‘é\:‘?@h‘t) é?:pﬁ?accord ng to claim4 conprising
one nor e lnt=rnPd|afP | ayers positioned between the
90 coreOI ayer and {Re first sealing |ayer, between the
core |layer and the second sealing | ayer, between the
95 core1Bayer and tlde | am nating | ayer and/ or between the
core |ayer and the peeling layer. 6 . A filmaccording
100f 0 @apyzone of Clighfs 1 to 5 wherein the peeling |ayer
IS

105 250 1212
110 280 1020
115 321 1112
120 304 1169
125 326 1159
130 364 1025
135 352 NA

140 355 NA

The Example 11 film was peelable and suitable for a peelable reamwrap

application. The Example 12 film was not peelable.
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adj acent the core layer of the film7. Afilm
according to claim6 wherein there are no intervening
wo agenss7Ret ween the peeling | ayer and the cor epdBE8R008850320

. Afilmaccording to any one of clains 1 to 7 wherein
the peeling layer is adj@cAHASthe first sealing |ayer

of the film or the second sealing |layer of the film

or the lam nating layer of the filmand wherein there

are no intervening |layer(s) between the peeling |ayer

1and it sRHAE eMd SRRIANE AR/ @mpriimd a3l 118gr 1A' codxtrfiate
to 8 tf]e

filmaccording to any one of clains erein
peel i 0 ' t. | . on ol j.C
Comp R & 28Rl TaZer cnfArg B AR (S the
bl ock .copol I c.companent i.n the peel|j | ayer .
ConprtiSEAeSR Of I Fg 2 Neyireding le¥rRuked an ong ide af the
according to claim 10 wherein at least two olefinic
conp&REMtaYalr anghrae seRPNT rpealiegd dayan my aligfeativalhea larpirting
copol ynmer being at least partially forned by the bl ock
copoliayesy igavided of theeotilesf sidecot dneosoeat layer, anat thee film
of ol efinic conponents, with another olefinic
comprising a peeling layer in between the first sealing layer and the
core layer and/or in between the second sealing layer, or alternatively
the laminating layer, and the core layer, and wherein the peeling layer
is adjacent the first sealing layer and/or the second sealing layer and/or
the laminating layer, and wherein the relative thickness of the peeling

layer and its adjacent sealing and/or lamination layer (p:s/l ratio) is

from 1:10 to 5:1.

2. A film according to claim 1 manufactured as a single web, wherein the
four layer construction comprises a first sealing layer provided on one
side of the core layer and a second sealing layer provided on the other
side of the core layer, with the peeling layer being provided between
the core layer and at least one of the sealing layers, and adjacent at

least one of the sealing layers.
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conponent, or mxture of olefinic conponents. 12. A
filmaccording to claim 11 wherein the bl ock

weopsliyaTes i ¢ substrate conprises pol ypropyl eneperrdB2008/050320
pol yet hyl ene. 13. A filmaccording to any one of clains

3 to AZirhaadoogdiagWwoddaiangdl mahagetirativgs af lahfigstel Rderein the
about 5. 14. A filmaccording to any one of clains 1

to 13ohlaléityi@g cBnSrO&fONVEdHBride adhdt %ali@?é%ﬁ%séroﬁg%%on one

75 15. A filmaccording to any one o

. - - _ [ | :
ana e phihd Eliae; %fﬂ’gﬁE%Esz%rt'%a'%x“eﬁ?ﬁ?@ﬂéﬁg%n_e “Sther side
is fr m accqrdin

(p:s/l) m1l:8to.3;1 . 16. A fj] to

oy stidhaieekt SR B Gindie watartiNe i b bg reeuraed {feach

eeling layer is selected to provide a peel strengt

?mher?tﬁ%fagawtﬁlg RYREdP l3Eunatingr layRD| 1@ afovide a seven layer

psi/2secs at a tenperature of from 1100C to 1400C) of

| ess laminate sstguctBrentithel Two Aafiihatirer dayets ngffectivaly fomeing a

of clainms 1 to 16 wherein the thickness of the peeling

| ayersingle sajeciredhé damimate detrictied! wathr #R0bBelivd84yer being
provided between the core layer and the first sealing layer and/or the
lamination layer, and adjacent the first sealing layer and/or the

lamination layer.

4. A film according to any one of claims 1 to 3 comprising further or

additional layer(s) whether by coextrusion, coating or lamination.

5. A film according to claim 4 comprising one or more intermediate layers
positioned between the core layer and the first sealing layer, between
the core layer and the second sealing layer, between the core layer
and the laminating layer and/or between the core layer and the peeling

iayer.

6. A film according to any one of claims 1 to 5 wherein the peeling layer is

adjacent the core layer of the film.
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measured at a heat seal threshold at 5psi/0.5secs at a
tenperature of from 1100C to 1400C) of |ess than about

woe2gn2Eem 2. 18. A fil maccording to any one BET/GB2008B50320
1 to 17 wherein the thickness of the peeling layer is

F.romA fimmatoordmy 0 clafmse allestejrathargearkconotiftdri@ihg layers
seal abl e and peelable filmaccording to any one of

cl ai raetletn tll@p_e@@n% RyRpakadee 86eaa@ENg to claim 19
formed by wrapping the filmaround an article to be

packaged in a manner to obtain at |east one region of
fil moverlap, and heat sealing the resulting

ver | i) ctions t ach_ qther to.provide. at :

Peast SRE Cstbilly Fanoie " eRlg ddk dunc i it ardid taver i
regi on.bei ng subsequent|y openabl e by manual | _
segaraﬂ?ﬁt?'ﬁ%ﬁfﬁyé ?Qﬂﬂ)?&ef gf thesfdey opihe swqr@éea}@g layer of
wi t hout substantial tearing of the filmat or around

t he dbalfdm, osgherdamnatingAayen it fimactalgehaosiotberegare no
to claim20. 22. An overw ap package according to

cl ai nmt2@vening layer(s) between the peeling layer and its adjacent sealing

and/or laminating layer.

9. A film according to any one of claims 1 to 8 wherein the peeling layer

comprises at least one block copolymeric component.

10. A film according to claim 9 wherein the block copolymeric component

in the peeling layer comprises at least one olefinic component.

11. A film according to claim 10 wherein at least two olefinic components
are present in the peeling layer, the block copolymer being at least
partially formed by the block copolymerisation of one olefinic
component, or mixture of olefinic components, with another olefinic

component, or mixture of olefinic components.

12, A film according to claim 11 wherein the block copolymeric substrate

comprises polypropylene and polyethylene.
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13.

14.

15.

16.

17.

18.

A film according to any one of claims 1 to 12 having a wide angle haze

value of less than about 5.

A film according to any one of claims 1 to 13 having a gloss value (at

45°) of at least about 75

A film according to any one of claims 1 to 14 wherein the relative
thickness of the peeling layer and its adjacent sealing and/or

lamination layer (p:s/l) is from 1:8 to 3:1.

A film according to any one of claims 1 to 15 wherein the thickness of
the peeling layer is selected to provide a peel strength (when
measured at a heat seal threshold at 15 psi/2secs at a temperature of

from 110°C to 140°C) of less than 750g/25mm?.

A film according to any one of claims 1 to 16 wherein the thickness of
the peeling layer is selected to provide a peel strength (when
measured at a heat seal threshold at 5psi/0.5secs at a temperature of

from 110°C to 140°C) of less than about 650g/25mm?.

A film according to any one of claims 1 to 17 wherein the thickness of

the peeling layer is from 0.3um to 3um.
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19. A sealed package formed from a sealable and peelable film according

to any one of claims 1 to 18.

20. A package according to claim 19 formed by wrapping the film around
an article to be packaged in a manner to obtain at least one region of
film overlap, and heat sealing the resulting overlapped film sections to
each other to provide at least one sealed region of the package, the
sealed region being subsequently openable by manually separating the
overlapped film sections, effective without substantial tearing of the film

at or around the sealed region.

21. A reamwrap package according to claim 20.

22.  An overwrap package according to claim 20.
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