SEALABLE, PEELABLE FILM The present invention relates to a seal abl e,
peelable filmand to a manufacturing nethod for such a film 5

WO A- 96/ 04178 di scl oses a peelable filmconprising a core |ayer conprising
an olefin polyner and a heat-seal able | ayer conprising a blend of |ow
density pol yethylene (LDPE) and a material inconpatible with the LDPE, such
as an olefin polyner or a cQ-Qr.teLp f hyl ene, propyl ene or

butyl ene. The film 10 struc%ﬁé‘%’%ﬁé’b@é%@@g;&%d to a plastic container
to formthe lid of the container, or to itself to forma package.

US2001/ 0031371 describes a sealable filmconprising an inner |ayer
conprising_olefin polynmer; a sealing |ayer; d_a separabl e | ayer

posi t i onedTB@W@@HPWH%”tH' fefates t9 %?%?'atg%dp‘ferln%’%gg‘l‘ ?Hg?? Qﬁ?QUf?%gr'%par abl e

| ayer conprising (1) ethylene-propyl ene bl ock copolynmer or (2) a blend of
pol yet hyl emethasforsith@fims] ef i n which is inconpatible with the

pol yet hyl ene, specifically either (i) pol ypropyl ene honopol ynmer or (ii)

et hyl en&- propyl ene bl ock copol ynmer. Methods of making the sealable filmare
descri bed. 20 W96/ 20085 refers to a nultilayer polyneric film conl})ri sing a
base | ayer V¥P-Aa9¢/P414A dineloprs § meelable HBLOmATSEW 3 RO IA¥RII CAMPTISHYRN on t he
base | ayer, and a heat seal able polyner |ayer on the internediate_ |ayer,

t he non- voblfid paltreemadil ;a eneat-agalablpalayerg CRNPIiFING rah lendo b 49w dleggitengt h

| ess than the bond strength of the internediate |ayer to either the base

| ayer or t pelybthgiens dhDEIR) earidagematerial ineempatitde withethient BPRaisuelbi@ssaive
strengths of either the base |ayer or the heat seal able |ayer. Such filns
enabl e peebkfih pofyemror aocher tarpoiyohebpf ethplene epropylene or Butylener Feelfilat e | ayer
due to its lower internal cohesive strength conpared with the core | ayer or
the heat semlictu@ymin belmtictaRd tdegtastibesntairen iptssmtthe tid whithel gintaineryer fil m
sui tabl e as packaging film having a base |ayer of a propyl ene pol yner and
at | east ogptositselfas forimaypickadef ormed from a bl end of a propyl ene-et hyl ene
bl ock copol ynmer and an et hyl ene-hi gher ol efin random copol yner. The
conposite filmis preferably coextruded and is suitable as a substrate for
addi tional polyneric layer(s), such as heat-seal abl e coatings, which may be

adhered to Lﬁsh@ombl@wﬁt @eé@:l)’lbéls BQeuEBld fimPEdni@Tsingesn mnell BiBr dompgfehtd

describes a nulti layer filmwhich peels by rupture within what is referred

to in the peqiddiridr %nsé’aﬂin?rla}éﬁ ahafkapdrablayayerbgisimardaddiasen liyer and a
heat seal abl e l'ayer. The infernediate |layer is said to conprise preferably

a bl endsof jpal YRt Snihhe eggrlmé“?éyef,othﬁréé‘bh_ﬁﬁb!lé &er %_QmHﬁsiﬁ’?t(Wthy%neﬁ, 451426

di scl oses an ori'ented sea e filmconprising an inner layer of an olefin

pol yrier, _a,,53621c-0% GAPALYIFHel B 9D) a20nd G oRAARYIENd BHEI arictill bisiimg 2

bl ock copoly posi between’ the 1 nner layer and the sealing | ayer.
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.

20
WO096/20085 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



US Patent No. 5,443,915 discloses an oriented polyolefin filmhaving a

whi t e- opaque col d seal -receptive skin | ayer on one side of a core |ayer and
a vacuum deposited netal |ayer on the other side of the core layer. 5 US
patent. No. 5,358, 792 di scl oses a heat-seal abl e conposition conprising (a)
fromabout 30 to about 70 wt % of a |lownelting pol yner conprising a very

Lﬁévuge;?.s o AP MR s §§)§%§E§ %ﬁ?ﬁé{f‘ e Waﬁﬁg%eﬁi*@g éggé‘%tﬁgcﬁ th?”%di

1.5 in. . 7.5 ] ' [ ' ' Vh
o or dat er TRERB IR & P} Beod Gl borEoElnl Siinah ARy o
pol yer i ¢ AT BETeHTE RoRGRNEEr STt Qketner M nprend RBTBRbRSARTS or c; a

cold seal rel ease skjn |ayer adherent to 1 ne.side of the core; and a
surface tr &k éJSEdh'E?aI ?é‘@eﬂ??'@glel 5528 %r%§ué‘?f"1erdeg’§'e8‘9?‘é'§eP?\/€h?h a cold
seal cohesi.ve copposition over the surface treatnent of said | ayer on the
ot her si de"H?"??@Ei?‘@r O{i]*ﬁetod | lgwegin erp%ﬁ ohesive istrrngthycampagagh withdBe a slip
agent and a blend of two polgrrer s, nanely, an ethyl ene-propyl ene random
copol ymer E8% 18Y§i g dheReriseabaver- 806 of et hyl ene in such 20 copol ymer and an
et hyl ene- but yl ene copol yner contai ning about 0.5%to 6% of ethylene in such
copolymer. The cold seal receptive layer is of an ethyl ene-propyl ene random
copol ymer cont ai ni ng about 2 to 8% of ethylene. US patent. No. 5,500, 265
di scl oses &S#56PAH gewrlh@ﬁcmgmpgsiﬂgn rayltipledayee filmy svitabiageipsickagiag ol ef i n
pol ymer, (b) a skin layer on at |east one surface of the core |ayer, the
ski n | ayer fisoriaving agase laies of adgiropylene ppymer god atdeashions sunfscédayeol ef i n
pol ynmer or a polymer of butylene and at | east one other olefin, and (c) a
coat i ng05| &rmeddrom lzeblerd of bayepylensSeihatesnthlodkocor®)ymes, @8Ban elylere-t 0 a
peel abl e, oriented, opaque, nultilayer polyolefin filmconprising at |east
one opaque highgeoletimdarsiopeedriiyreern dpe lcapppsitel liSs pateferably ddmxtrédedi8ndl42
relates to nultilayer filns that are heat-seal able over a broad tenperature
range. Theis sudfableadseatsubsteate fal alditimnbbpatyrherid myer(s) slicts a$ habtt-gpatablele
easy-openi ng and hernetic seals to packages. The filns of the '442 patent
are made upoatinga, whick magyssr adrend tosthe Gubstreta by lagyelgheersd prymeolegiat hyl ene
(LLDPE) and at |east one skin layer having a nelting point of at |east 10
C. 15below the core layer nelting point. US patent. No. 5,997,968 discl oses
a nultilayer polyolefin filmconprising at |east three coextruded | ayers

conpri $5 NgERNA-GREIBE dbSsel Y RILIti RPer fIREWARH jtle®s bRY @ turedRfhiAd WHAH ST _
peel abl e surface | ayer conposed of two inconpatible polyolefins, 20 wherein

the i nter MRAb@bEtd iRYRE sEEUMARAIBS adlan!ifBRhedIW IRYer\MRLIEN Sbase RQEYSIELT I N

having a | ower nelting point or |Iower glass transition tenperature than the

pol yol ef i nafiQuaiisagiablRelahas erHed frmedld® P@F?ﬁg shia t063r§11t|9r?|§ ficrGho5es f‘.

seal able filmconprising an 1 nner |ayer of any ol efin polyner, a sealing

| ayer and B'GEGB'E‘E}?Q"“@@ RNER dBMDt Ej),gﬁ}lgfg";slger e between. The separable |ayer

conpri ses an et ne- propyl ene copol yner or a blend of pol yethyl ene and
anot her ol efin, which forns an i nconpatible m xture or 5bl end.
US2003/ 0134159 Al discloses a sealable filmconprising a core |ayer of an

20 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.



ol efin polymer and a separable |ayer exterior to the core layer, and al so
an optic inproving |layer and a sealing |layer, wherein the optic inproving
| ayer is in 10 between the separable | ayer and the sealing | ayer.
US200410115457 Al and US2004/ 0115458 Al bot h descri be seal abl e, peel abl e
films having a relatively thick peelable core |layer. 15 Openabl e pouches
are disclosed in WD 00/ 78545. Another type of peelable seal is described in
our co-pending United Ki ngdom patent application 0514785.5. 20 There is on
ongoi ng ne ' Ln the fiel : nd el abl e
% I’%[en't rmfpgi\rlﬁi%g Jli 5 %&%Io%eh b gﬁeqt#f gglyg[egﬁﬁgtjpatggvﬁqa = \glﬁga-

filmstructures. I'n ular, a need Sti ucture

that has a I r er..that seal s |1, to itself or _other surfaces
over a br oggg&éeﬁg%lrsastg ég-gécgh@yeo k'é)ﬁ]aé@g are an\I{I%eeo%%(?OWnI%XW ?'EJ £ S peel
within one |aver of a muti-layer fil and yet which nmaintains acceptabl e
characteri gF?%ojsl{e]ddpet?Hgy?riqr}ﬁhg ] Sﬂfjfeéﬂﬂﬁe CUEHRYSSt at | east one of gl oss,
haze, opacity, printability and COF. In particular there is a need for

peel abl e filnms which can be readily opened without creating a "z-direction"
tear. In stretche ol efin fiJms, in particular biaxially 5 orientated
pol ypr opy| &ePREMNo. t%@gﬁiﬁaﬁd?a?s aiheahgealable @@HIOSE@Q@”{@'SW @h hi gher
t han t hat ﬁf the filmitself,  and therefore when a seal ed pack is opened is
not only t H@Ms@RQut S04/ RO e B0 RIAWARRIFRG PIYyRYEE SPMPTiSIRY BeVaTY i pagat es
in an uncontrall ed manner through the entire filmupon opening. Peel able
films are PPNSHY ipyiene-bazes copolvirerdefingbby asignsityen tg@;éﬁf}gerﬁ@haﬁﬁ G881y

wi t hout damagi,ng 10 or destrqying the filmitself. Peel able seal |ayers
are typi caB{gnrteRhout§-2'® g/s0e, godalt drdexi ingthpriepee 1of @orhd.-Satie/mipde ni t
control | ed opening of a bag or package. A peel able heat seal able film can
be fordBd Abew %S dghniadarmelareular weight distipution(Matyl-h nbigigater thancaticsht ed

pol ypropylene filmfornmed as a nulti layer filmwith a core of a

honopol yneB.5oandys) fremeahaué Ae taebout 303kt % of ayeopyieneeabedrpalydr. si de or 15
maj or surface of the core with a heat seal able coating. Such skin | ayers
may be formed from copol yners such as copol yners of propyl ene and et hyl ene
i ncl udi ng bl ock copolyner. The skin layer fornmed as a nelt coat during the
pr oduct i onUSfpatére. Nbl 5p4B2,788diszlosds o qgientedapohmedriong-otefialfilmianingoat ed by
virtue of inconpatible phases in the nelt coat. This limts the plain of
failure toisoteetioptdpylemat hantaeilfmerasoay, £60ld sean relkaise Gk Ihyparerdhawdit € ng any
possibility of a tearing seal in the core. The result is that the seal is
weaker 15 haone silenvfethici esrel ar@al sbifdcegtregted tdoid Séﬁlere%@pﬂiveSIaZ6ﬂaf Budthr oughout
t he pool, and doesn't tear. A z-direction tear disrupts the integrity of a

nul ti | ayer tréate@iayee withhecdil lsehl soheyive @dmppsitibn aler the stiffate tréathidnfiof th a
z-direction tear has not sinply separated at the seal line. Instead, the

separ at i Ongai@rlaj&abn asopst e ds ttRe AhE! TheYRIP Bhl dBadd lshin |adyei S
difficult to properly reclose a package that has a z-direction teéar,

thereby Schiapmeis! A%IbNSgé! dnd Y Blentingr W!ﬁ@%&r@, H%Qf){?iﬁg g{gg,ehé_eshness

or integrity of its contents. Wien z-directio ears ca el rm nat ed,

packages apfaof@ib indgh UBHEhAENAG dbue LIS eBchARale TPeR, Such s

aclipo esive IS an o the 1nvention to provide a

| ab fl | l.abid, i o o, QD] f th
rvent ton” LA A et Bk Rhe HAVBRE COR Y ookl A OB aRREEN ot o1
I t hat el t t , . A th bj ect of
the- i nvent PRREE if Sush Pt TP, ech BER( IR Bl BOBL AL of S FkeBeLea bl e
I wh I . [ i th [
it oot onopRRpe B ERRMT A b BB PR FEVERS T ovi e cuch 11
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15 with satisfactory optics and hot tack performance. It is a further
object of the invention to provide such as filnms for wapping and peel ably
sealing articles or products. According to the present invention there is
provi ded a seal able and peelable film 20 conprising a four |ayer
coextrudate conprising a core layer contributing predom nantly towards the
t hi ckness of the film a first sealing layer provided on




one side of the core |ayer and a second sealing layer, or alternatively a

| am nating | ayer, provided on the other side of the core |ayer, and the
film conprising a peeling layer in between the first sealing |layer and the
core layer and/or in between the second sealing |layer, or alternatively the
| am nating | ayer, and the core | ayer, and wherein the peeling | ayer is

adj acent th il eql } er, and/ or econd sealing | ayer _and/or the
| am nati ng aé%t?,ﬁ{ ﬁod%@?%éi ?tcl?ée? &) %e%eltl%}ge ?'ﬁ? €QW@§'§'n8f(a? ﬁ’ec%%éﬂeﬁg | ayer
and its adjacent. seal i and/ or m pation |layer (p:s/l rati is from1:10
(o5 1 | noprntind S AP BTHESE (bR SRR oA Tbas np s & e G ur e
as a single we the four layer construction conprises first sealing

| ayer pr vaagga%%sigﬂéaysqrggmg%&fg. ?H%né(ﬂ? 8 qué)gl%!?eng%mﬁ’ @'g'&@ﬁat §é8\eﬁ'|’|g | ayer
provided on the other side of the core |ayer, with the peeling | ayer being
D ovi ded baplEe o APBne o dpvote 674t [-aiCere MaebpleffoAebia) Prgaliger o and
adj acent at | east one of the sealing |layers. In the case where the film of
the i nvent 1YRT PR RS layghuf act ured as a laminate, 15 the four |ayer
construction conprises a first sealing |ayer provided on one side of the
core layer and a lam nating |ayer provided on the other side of the core

| ayer, two single webs of the filmbeing | am nated to each ot her

(1 anmi nat i n§S ggent.t o) aMilR&98ntplatay de )a Peelgbleyiatienteds cpaaue.ayeitiayghi nat e
structure (the two lam nating |ayers effectively formng a single layer in
t he | ami naPelyslefinilny eeprising Bt least gnectnagye fayer apd e n@@iabge fopdevaded bet ween
the core layer and the first sealing |ayer and/or the |lam nation |ayer, and
adj acent the first sealing |layer and/or the lam nation layer. The film of
the invention necessarily conprises the four |ayer construction or

| ami natleéd SSvpatentaler 6 2dB 2 e latestodasltilaydrdimaioatere ihebt-seafatdé ovei acl ude
further or additional |ayer(s) whether by coextrusion, coating or

| am nat i onbroBduempeeatlish rangen T hpe'dd 2 lpatent idlso stlates ttarmasitimgeofildisnthat o t he
present invention nmay also 5 include one or nore internediate | ayers

posi t i onedphwidsceasy-bgerty @antaly@metiobetaldetd packagesalThadilhaysdrthebgsaeen t he
core |layer and the second sealing |ayer, between the core |ayer and the

| ami nat i ngpheyeare hrideagnof hecat@gyer apaiprising linkar RRe dengtyl polpsthylese t he case
may be. 10ln the filnms of the invention, the peeling layer is shielded from

contact w (I DF® &xd af kalst @RI SkANERBE haling taSmdRing’ psikt bPseleatt hgast by the
adj acent sealing and/or lamnating | ayer thereon and that the effectiveness

of thepeebtd@ thaxefe lagertmslif®pointPr oved and/ or mai ntai nabl e over a | onger
period of use of the filmin its end application. 15 The peeling | ayer

preferably conprises at | east one bl ock copol ynmeric conponent. The bl ock
copol yneri c conponent in the peeling |ayer preferably conprises at 20 | east

one ol e1 [ Nl GABRONENS 09 Mse oUERkES Bhiadd: JoFRR A B BIbRLGigaRponent
are present, F%ﬁe bl o'cni’ co’po?yrrer Ee?ng at ﬁ%r é) t p'gr }tﬂ?acfa rf?o'?rre y the
bl ock three coextruded layers comprising an opaque base layer, an intermediate layer,
and an outer peelable surface layer composed of two incompatible polyolefins,
20 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.



copol yneri sation of one olefinic conponent, or m xture of olefinic
conponents, wth another ol efinic conponent, or m xture of olefinic
conponents. For exanple, the block copolyneric substrate may conprise

pol ypr opyl ene and pol yet hyl ene. In one enbodi nent of the invention the
peeling layer is conposed entirely of the 5 block copol yneric conponent. In

I j [ , ' b . be bl ended
W th éﬁé”ﬁysvnﬁﬁ%“ﬁi‘%'eFﬁgh??é;ﬁP@'O%é%(s‘r’%’ SO %f?mip{%"@rg‘é%imm B
Fi T peet i Ay 199 BERyI¥Ra, ¥’ BYBL A4 SRREHER o arnBogiorte Bkt ymer o
Topal ypr opyrie Th RepBEHI BB rMa G BIHERSKTOME IO RSRTEFF Y & The

peel abl e, al,able fjl of the inv ion.can be provided with satisfactory
ot oo andBERH 3 eoslrFRecnd Aeth Aot BichPIs R izl RS or

copol yneri ¢, cqnponent is provided in the peeling |ayer. The filnms of the

i nvention g*e@aerabl y 15 have wi de angl e haze val ues of |ess than about 5,
nore preferably |less than about 4 and nost preferably | ess than about 3.
The filnms of the invention preferably have a gl oss value (at 45) of at

| east about 75, nmore preferably at |east about 80, still nore preferably at
| east aboul/S3803RA3 Adrdiseegas ¢ gaalabie dim gemprist. avgaredarer@fsai ng to be
bound by the theory, it is believed that one or 20 nore satisfactory
optical pr 8is8p polygiesfandiesenarable dayves exieiphtoathaadre jayven sindialep enagptic he
peeling layer is relatively thin - i.e. by controlling the p:s/I ratio.

The seal i niinprayieg (layemand (s spalingr Eyer, ywherginabilee optic impioving tayat éalimi th a
seal abl e coati ng. By "seal able" is meant heat seal able, cold seal abl e,
pressule sbealwgshdhe sgpaialle tayer aad the sealibg leyer.on t hereof . For nost
applications, heat sealable filnms will be used. The substrate or core |ayer
contributes predom nantly towards the thickness of the film by which is
preferably nmeant the (or each conbined) substrate or core 10 |layer is the

t hi ckest sUSgDe4/DayBt57i A1 shd US2004/0M05459 Adfatialdeycribieadedldide, tgtietdbieess  of
the (or each conbi ned) substrate or core |layer is thicker than the other

| ayers of filhe Hdving a relativelyi thiskipeslablrsret=gbt.y the (or each conbi ned)
substrate or core layer conprises over 90% nore preferably over 95% still
nore preferably over 97.5% of the total filmthickness. 15 Preferably the
peeling layer is adjacent the core layer of the film Preferably this neans
there ase 0pehdblepyetcdtark Aot WERDO7BS4eel ing | ayer and the core

| ayer. 20The peeling layer is adjacent the first sealing |ayer of the film
or the second sealing layer of the film or the |am nating | ayer of the
film as the case may be.

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

patent application 0514785.5.

20 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



Preferably this neans there are no intervening | ayers between the peeling

| ayer and the first sealing layer (if adjacent thereto) or that there are

no intervening |ayers between the peeling |layer and the second sealing

| ayer (if adjacent thereto) or that there are no intervening |ayers between

the peeling layer and the lamnation |layer of the film(if adjacent

t hereto), ith- Wi Al pe. r.e i I.C ) (%.t e .peeli,ng | ayer

and its ad@ce%&egﬁgﬁi% %érﬁyhé% %rl{l{t%hgitagn t%l@érciﬂ? %‘:CZ% 'C%EV tﬁ%%@?ect ed

with refer e t fil In_an intended for ill-seal
SR8 Teb s ot B B 5T Sy s Pof, PHERPEY AR OO - o/

bag- maki ng applrcation and in o

ratio is f - t out 5:1. preferably fromabout 1:8 to about
?0 ]EL m)rg Brgl[eﬁf" g’?ﬁ?f%#%%ﬁ%%?&?F?I%zlialngsoghph%aﬂb:a 8@%_?%9'51"' e‘f’@?oé’gl y o
rom abo .' about 1.1 e ckness e peeli.n yer may be
stel igt ed }g};egglggiasgz @fepcﬁgp %?qe%ﬁfetfhﬁ‘iﬁi?ggggrf@ Zacn Ba']iff‘é‘lg?r Eé?ﬁ"’t’hr Es h?I d
a psi ) enper at.ure rqm 0 ess an abou
750g/ 25?72, %ﬁ%@?t@%a cﬁgprf)g@gn? hﬁﬂs’a@‘ad?e%”@@ @V%’Nﬁ%rﬂ)? %‘Bfée?ﬂ‘%f'%f’gﬁ’l‘ y | ess
t han about , 6009/,25 st. preferably | ess than about 550g/25mR2. The
t hi ckness 818 teﬁ aﬂgg%i ‘?fgﬁ?g‘ﬁ@ﬂts%ﬁf’ﬂe‘ﬁg@?{%@t"@f"t%S%?'S@ipéék!§?fé%edéﬁrengt h
(when neasured ai a h(—ieat seal threshold at 5psi/0.5secs at a tenperature of
D e b SEma e L a1 S o oo ey I Bbe, than
abou g nore prefera ess than about & and nos
pr ef elr ablt yzﬂ%%fgllﬁ%hﬁﬁ%[g@mthmﬁbiésfﬁm'ré ;"melppni Qﬂ@ﬁ’f’lﬁst Iam:@ flg@;%elaifmhg | ayer
is selected to be i ck enou o provide a consisten eel, bu in
enough to BW&/WB'éhﬂﬁéeﬁ?PW\M%ﬂlb%‘éﬁ%f@ﬁ@ iagain rpe@fmﬁqallbsvﬂhwtedaén@mmg/ t he
t hi ckness of the peelin%ayer is fromO.3pmto 3pm nore preferably from
0. 3f5pm1E|o 2; ngtg@;g thet 15’;@& é?eﬁ]@ﬂi yfalrleynre.aldfprtvmioam. reQpingd tmblage nost
preferably fromO0.5pmto 1.5pm e filmcore layer nmay conprise a
pol yol ef i n99¢q pealingrpreperties angalspepemyiteoetroliEsl gpenipy dfembag or package. t her eof
and/ or other known polyolefins. The polyneric filmcan be made by any
process knéweedlable heahsealabledilmdéargbe bometowhén ra teated dijm 19 farasid Isheet
cast filmand blown film The filmcore | ayer nay be of nonol ayer or of
][ru: ti-I|ayeroatingsa biaxi!a{lp?ritambd snoiypvmytajnsrt}lmgfymb]&i aﬁatm?lullaye:cryi:rﬁmhia_cgﬁl eto
ilms conprising cavitated or non-cavitated pol ypropylene filns, w a
pol ypr opy! eore aof arlenaspblyheémoflpajyprspylerealitng sRin dayar foradBdeH e digdyer S) Wi th
a thickness substantially below that of the core |ayer and fornmed for

exanpl &5 f r o surfale pdthenesrs wath £hex RaMbRNEoRINGPBLIEM SkifANaye?s RRlyEr s of
propyl ene, ethylene and butylene. The filmmy conprise a biaxially

ori ent at edfop@ey ProaPYpINENéBETED ab icbgc}:lyM@istT pIEyIdie AHEORYIBAe BRIkAANCed
cni

films using substantially equal na ne directi'on and transverse direction

stretch rablog cofdlyfan TR Wﬁ/ég@ﬂ?&ﬁ'@d%% EndilGodtidufhh $he brBuEliGRBE | v more
orientated in one direction ( or TD). Sequenti al
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
20 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.



20 stretching can be used, in which heated rollers effect stretching of the
filmin the machine direction and a stenter oven is thereafter used to
effect stretching in the transverse direction. Alternatively, sinultaneous
stretching, for exanple, using the so-called bubble process, or

si mul t aneous draw stenter stretching may be used. Al ternatively, the

acetato 11 1o opsnon aaneub, Bl o & bl el RO RS UL s Pt oy e
Ceal abl o Rt BaLEL R A B v ErEb e a8 fag PESRIC PR A1 poe i ng
Sk | ayer 063 TR EeBaIPE 9/da 123 SxROREH el Ay His bt~
ot nt abi 11 18 G L BroPelly Faeiors s G0t Heat oA rEalPD CRoriARY 1 nd

application in the packaging of articles of comerce, for exanple in

r eamar ap, Be@mﬁ%t%@'@gwﬁh? pae@gsrto mariRial e freshnass oF Ategyity 8f the

present invention there is a provided a seal ed package forned from a

seal abl e afentpais; Whes zdifeptied igars san e Lliminated. Apskagaseare aagi efeldeshri sing a
core layer contributing predom nantly towards the thickness of the film a
first seal PRYSeAPSPY siroRie meshanicaliaedisi sue as aelip of adhepjuerlabeld a second
sealing layer, or alternatively a |lam nating |ayer, provided on the other
side of the core layer, and the filmconprising a peeling |ayer in between
the first sealing |layer and the core | ayer and/or in between the second
seal i ng | alteis, anrokj¢ctephdie \ieventiohetol pravitet angealalyler polgmer tfire bavieg | ayer ,
and wherein the peeling layer is adjacent the 5 first sealing |ayer and/or
t he sed®ndpseabilityg It 4 enothedbbject bitHeainvergdionnty prayide,a theimaplastis filmt he

rel ative thickness of the peeling layer and its adjacent sealing and/or

| am nat i onstrastere With &/ $ealalble @uterslaferotimal séflstwelbover 4 heoguh tdrasrratues ng
formed by wapping the filmaround an article to be packaged in a manner to
obtain at raget Aofaetheegbjedct ofthd invantionds taprovided themhopiasticifig striaeturesul ti ng
over |l apped fil msections 10 to each other to provide at | east one seal ed

regi on of wile ahaeHage, olitbe Izenkied, wWaehweakel rEnHE s@MIE ¥PeYic® MMttt € by
manual |y separating the overl apped filmsections, effective w thout

subst ant i atrehfig b rddiRkctismeat] ARb@Er Sbjedt’dTdinl&tichag ke provRIgistigh filkds W t hout
wi shing to be bound by the theory, it seens |likely that the bl ock

copol ymgri wnmatiéfa&o}yawﬁﬁcspémh@@ﬁack%r@%hﬁ@i Reg! R RirtHek Yoblikt 3k i ng the
heat sealed filmto peel away fromits overl apped nei ghbour by peeling off

Wi thin t heinhb@tdh ©APRLMBRIUCR ReMhisNer Wﬁdﬁnd’%n%fb%efa’owea%ggra‘?ﬂ(iﬁé@m y, the
polymer filmis a nultilayer filmconprising the cor ayer, the bl ock
copol yneri Ero@@@tg.i ng layer and two skin |ayers of a different nmaterial from
the peeling layer. The skin |layers (the sealing and/or |am nating |ayers)
may conprise a polynmeric material, and may conprise honopol yneric and/ or
copolyneric materials, and may be a blend of two or nore such materials.

The skin | ; i . - i ruct ur f exanpl e

v andom cAseTy e SRBIEGEM PuctilnihaE e PRI Stalb e kR fin anre

blend of MBSELERS a2 TS K LBYRRR! SaRrRIgY 0O Naf e cBHABLAR ¢ Y
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 aiternatively a

laminating layer, provided on the other side of the core layer, and the film



5 The presence of a skin layers may assist in the realisation of the
invention in its nore preferred aspects because peeling initiated in the
peeling |l ayer, between two bl ock copol ynmeric conponents for exanple, my be
prevented or hindered from propagati ng beyond the peeling | ayer.
Propagati on of the peel through the 10skin layers of the filmmay give rise
to a teariQ% r than a m__,Accor di the invention

filmrath el able fi n ,
provi des i I O 'S@P q? Sglfﬂgel%?rr 'onpeg‘gﬁ%%lt%e ﬁrstgg?@g Iﬁ&%rkﬂgjeyq‘eo?%daﬁrom a
seal abl e and peel able filmco ising,a four ]ayer coextrudate conprising a
core |ayer & gﬁ}r P Eﬁ{"feﬁﬂ tb?éﬁSﬁr‘ﬁmﬁ?ﬁ"Pa '?Vcﬁﬁra‘?ro‘#efpl{?g'vfg tgﬁit'%ﬂ?lﬁ'@ Rg @ﬁ’gg he film
a first seali ntﬂ | a er@%rﬁovi(ge%on oge Si ﬁle f the core layer and a second
seal i ng | ay®f, 5 Cosg daxanapid Mheren the regling, ven e pdiape i ihadisiosealing ot her
side of the core layer, and the filmconprising a peeling | ayer in between
the first <®agaradeseserf serlingdreen %{i}gﬁ” hrdABYNatind ayele and whereidcond
sealing | ayer, or al E_er nati vel % the | am nati ng layer, and the core |ayer,
and wherei g Heladye Jhickness Phybe peeling; lavemend hits fadiasent egplingg angipsr and/ or
the second sealing |ayer and/or the |am nating |ayer, and wherein the
rel ative t fareiRAElayer @rd ratie)lis flgm Hi@fo &dd its adj acent sealing and/ or
| am nation layer (p:s/l ratio) is from1l:10 to 5:1, the package being
formed by wwapping the filmaround an article to be packaged in a manner
to obtain at |east one region of filmoverlap, and sealing the resulting
over | apped I thergase athesd the iimeeidhe swaetiont is tpbevatefantuled asta single v, ed
regi on of the package, the seal ed regi on being subsequently openabl e by
manual | y sd&peatosdt laygr eonstroetion eqperisesid firsteaaling teyer efdvittedi areone side wf
substantial 5tearing of the filmat or around the sealed region. Preferably
t he sedPablthe eeredayedlandralsesontdiseatimglaybt providati ongthe otherhsidd obthal cnd e
mat erial and the overl apped fil msections are sealed to each other by heat
seal i ng. lGyéhevitetheaubetiag kage befngt frevided ®etween the qoreflaeabhy ot asazed by
severing a sheet of the polymeric filmfroma web of the filmand w appi ng
t he sever ednpof theesealing layerss heehidjacentrd le28t aiidé oicthe skalidgaayera. fil m tube with
wr apped ends overl appi ng and sealing the overl apped ends to forma girth
seal. Preferably the tube is then 15 closed at each end and sealed to form
an envel ope or parcel seal. One particular application of the filmand

seal ed packagrscaek whitte ithey B oPthel iivéilioh@a o BE danuPRALie8rast® Mnifalel On is in
overw ap. O her packagi ng applications can be envisaged. 20 In the case of

reamm ap, tHRABEr ReCitnshaBRn dthpriseB¥ ﬁf?@@a‘ﬂﬁﬁ ]!agrﬁpﬁmto%ﬂson Md fhepp and

ot her applications are nost comonly package shi ppi ng, storage and

retail sal gd dbré B8} Yh@BRSHMaTRG Ryef pitRlde@ S ¢ ffef & wrap
materials have t?‘gdi tionally P)Egnypager, pl as%?}}%n%%r%?héacg;aggggﬁbl astic
Film I am ngisingle 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

20  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.



The wap materials protect the wapped paper product from physical damage 5
and noi sture pick up during shippage and storage. The wap materials al so
protect the wapped product from physical danage during repeated handling
and stocking on retail shelves. The distribution of reans of papers has
changed from boxes for |arger users to 10 wapped reans for sale in

i ndi vi dual .packages, cant ai.ning e.g. .500 sheets. Such distri . on of reans
of papers Egg%ﬁpgogetgei'%?rg'%’i 'ﬁ%“eag?%&gm&'s‘?%ih%f%%g@’ rd%cgens?rﬁgm 8Pf requent
handl i ng of t i,ndi vi

racul tod | RTHOTES PEith PRt aL e, PHLTAY BSIoME BBl oduct by

allowing to pick u isture, tear or get .mnor curl - physical_damage 15
that ultinBt @Fg't'f’@ uwgr@nvﬁ?‘gﬂ’fr ?W tcﬁg’%ﬂf‘?bond ?Psaé'PgsorpH"ﬁP%trlonor y

machi ne. However the resuljfant ability of a package tq avaid dangge ari sing
fr om handl P¢Rjabrg 8pd p@ﬁ??’}lecéﬂ@ %%@%ax‘ﬁ?’$'ﬂﬁé$ﬁl%pr ?f&'en‘r%nﬁ%m%yrg} open.
One way _of overcom ng this problemwould he to géovi de seali ng meacps t hat
20 posseéssingludeanenPcarre Ederatesinle layers pesitioned: Betweenthe rotenidVeedd i nt act
during storage and transport until such tinme as the packagi ng or w apping
is to be ofenbist saglinglaysacheiyeen dhaiaese daysaand Bre peag tRAVAedaYRinual |y at
or near the seal wthout risk of damagi ng the w apped paper product. The
i nvention Petwegpithe gergrlpyeragssl thedaninafing {ayer. faedveerpther @senlayenpnd éighnol ogy.
Thus, according to the invention there is provided a seal ed ream w ap
package i npeglingHayencapthelcagedayrha.cle is a stack of paper. 5 Al so provided
in accordance with the present invention is a seal ed package conpri sing
polymer filmin accordance with the above printed on its skin layer with at
| east one ink. 10 The filmcore or the skin |ayers of the filmmay conprise
addi t i déhal Imieecilinalof thedhveation nthe -feletink layedis shielded dpat cbntackwitlh ithd ers, UV
absorbers, cross-linkers, colourants, waxes and the |iKke. The fil m of

t he i nvent extarmahgniimnimert ¢ its imagert Rofackyat teasbbyp tie adjaeergesealimpandigr f or
15exanpl e, further to inprove ink receptivity of the filmor of the skin

| ayer of t enifatingl laydrehéiebnmndtiest the efiectivenesicef the pbelifyclaperdas ¢hdrebyrvent i on
can be of a variety of thicknesses according to the application

requi r eneningprove asdampfinthinablecaver Relodger perivdatiouse dOthedfilmbiauts @fbDpm t hi ck
and preferably fromabout 15 to about 90pmthick. 1In a nulti-layer filmin
accor danceapplichtiéie i nvention at |east one of the skin layers is preferably
ink printable. The hot tack properties of the filmare found to be
dependgnt at |east to some 5 extent on the thickness of the skin |ayers,
in particular the thickness of the sealing |layer (generally the first

seal ing | aygg) ingh 14Je8S j n el a . ! wer s

pr ef er abl yYﬁéavg&é'lalnPhiI%){?ﬁeggé?%rf%B r%ﬁqﬁ%@gﬁf %ﬂ g%an%tt gﬁéabgié'?g%ﬁ%rbg?ﬁr ably

f rom about c&né&?@ntto about 2.5pm nore preferably from about 0.5pmto about
2.0pm nost preferably fromabout 1.0pmto about 2.0pm In 10 sone cases
the thickness of the sealing |ayer adjacent the peeling |ayer may be
greater than the thickness of a sealing or |amnation |ayer which is not

adj acent “?ﬁe %?oeck'c%%oly%}/e?fc' component in the peeling layer preferably comprises at
20 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,



I n sonme enbodi nents of the invention it may be desirable to provide the
filmw th 15a functional and/or aesthetic coating. In a preferred

enbodi ment of the invention, the filmis provided on at | east one sealing
| ayer with a printable coating. 20 The coated filmof the invention is
sui tably manufactured by neans of a coating dispersion applied to a film

USRS EPSEIh Rl koo Bk RREIAABENR K cogh gfr 201,
0 order ! eiBEUBAMARIRLOLY il BAMII I BORRSLS LEPpaliE EALI I OF Ted

shoul d be unitorm contnuous. i SPETS
surface of the chosen web and dried 5 using any suitable conventional

techni que. The coating conposition of the invention can be applied by any

th nmb f 1. K t echni h di ti .rod ting,
bl ade coat Y §iPORRIEAS CE i INYiitof 1 mpelingydYe iy Samicred Enhiafhe coat ng,
coating. t HBCF g RS tE FERaHa | df B FApFLea PAISHUTPE. MRnPER rmy be
i spor o1 oneMORUIT SHY B ERHAGVE P P01 PBe SaTaA A HE Y yi ng
step carried, out in an oven. The g?rﬁll ng{ of the coated dispersion renoves

wat er front® REMathepredlingnlayeraarayjdes Wt the ResHng iIARSUStaing s Rastablgy

non-filmformng particles dispersed in the film 15 The coating is
pr ef er abl yCRAAEERsHG cTheddim Regling lryer Mmamthsretore compesa a blenden) the kleck
incorporate one or nore functional and/or aesthetic additives. Suitable
addi ti ves ReBPlpRericsyhstrate withan@her prlymsrie msterighdonexamanle erlyathylemext ur es
thereof and/or conbinations thereof: WV absorbers, dyes; pignents,

col or ah? s, PlgRrapYIEB@ O iXHte D thepead Lans/ereathen knowe podkolefings: | ubri cant s,
anti-static agents (cationic, anionic and/or non-ionic, e.g.

pol y- (oxyet hyl ene) sorbitan nonool eate), anti-oxidants (e.g. phosphorous
acid, tris (2,4-di-tert-butyl phenyl) ester), surface-active agents,

sti f f eni ngThé peelable, sealatite f{ilher ofethanipVentioot casl bp praviidkdd with csatisfasfonyp ai ds
which inprove the ability of a filmto slide satisfactorily across surfaces
at about roptiost ampeanther ebtamed. inna anuitilayersfiled in mdichax ; blgtkosspalymenwer s,
prodegradants, barrier coatings to alter the gas and/or noisture 5

per meabi | i cgmporentid pregideti it thee pedling (Bee.h Tas firas viihe)ihvation pheferabds, €. 0.
PvdC); anti-blocking aids (for exanple mcrocrystalline wax, e.g. with an

aver ages pahavecwitlesbagle fzz@ vaiaisl olleds ttharfBbolit 9. MoRiTbiefédply keslwigdmg
additives (e.g. fumed silica, silica, silicone gun); particulate materials

(e.g. tal caborrddidndveost erdféabgares Ghln (@otit 351 TheofinsabPielnventsH tives to
i nprove ink adhesion and/or printability, 10 additives to increase

stiffness guﬁf@abupwve%gmg vafiel (2 452081 &t (8St Abut 78! RR5E prbreldbnpge (€. 9.
hard resin) Some or all "of the additi'ves |isted above nmay be added together
as a conmpoghkd Hdut 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

20 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



to coat the filns of the present invention and/or forma new | ayer which
may itself 15 be coated and/or may formthe outer or surface | ayer of the
sheet. Alternatively, sonme or all of the preceding additives my be added
separately and/or incorporated directly into the bulk of the core |ayer
optionally during filmformation (e.g. as part of the original polyner

conpositio and thus e or, may, not farmlayers or coatings as such.
50 The. 1 nvilit (BATG (vast, ey i EEErTvC ar e QL aURY e cOFER VR ance Lo
t he follow'ﬁ% tgxag%les. Exanples '1 to 3 Preparation of Film 5 A four

| ayer pol yHet e LB 9% as formed by coextruding a core |ayer (of

pol ypropyl ene honopol yner with two | ayers of polyethyl ene/

pol ypr opyl ene/ pol ybut yl ene terpolymer (a random copol ynmer) as skin |ayers
(first and_second sealing ers) on opposite sides of t core | ayer, and

‘ X | a h
with a peePYntpalaRer isoneantbeafiegipple folh se3iablry PEsEUTs: ﬁ%jatﬂ%’p?ﬂ gmer
(avai |l abl e under the 10 designation PPC 5660 from Total Petrochen cals)
provi dedl befitablencerpbingtiprethessely Rafdmesicanmlicationscbeatrigalale filmstwdl Bube was
cool ed and subsequently reheated before being blown to produce a four |ayer
bi axial |y B¥%nted fil mtube. The filmtube was then ni pped and spliced to
forma single web film 15Initially, three 30pmfilnms were produced in this
way, the layer characteristics of the filmbeing provided in Table 1: Table
1 Exanpl e Film Thickness/ pm Layer Thicknesses/pm FirstSealing (PP/ PE PB)
Peel i ng ( BOR sdbstwat¢ RP)coSe tayrd corttibuteg prewrmBART) towards the thickness of
the film, by which is preferably meant the (or each combined) substrate or core
10 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.
15
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.

20 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 layer

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

11



1301.50.526.51.5 2301126.51.53300.51.526.51.5 The filns
were sealed (first sealing layer to first sealing |layer) and the peel
strength of these filns was then nmeasured at a range of sealing

t enper at ur es

layers between the peeling layer and the second sealing layer (if adjacent
thereto) or that there are no intervening layers between the peeling layer and the

lamination layer of the film (if adjacent thereto), as the case may be.

5 The relative thickness of the peeling layer and its adjacent sealing and/or
lamination layer (p:s/l) may be selected with reference to the end use of the film.
In an intended form-fill-seal bag-making application and in other applications of
this film the p:s/l ratio is from about 1:10 to about 5:1, preferably from about 1:8
to about 3:1, more preferably from about 1.6 to about 2:1, and more preferably

10  from about 1:4 to about 1:1.

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
15 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 threshold at 5psi/0.5secs at a temperature of
20 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?.

12



5 and the results are shown in Table 2. The Heat seal threshold was set at
15psi/ 2secs. Table 2 Tenperature (C) Heat Seal /peel Strength(g/25mR)
Exanple 1 Exanple 2 Exanple 3 110 28 32 36 115 153 148 168 120 309 383 369

125 434

The thickness of the peeling layer is selected to be thick enough to provide a
consistent peel, but thin enough to provide the film with good optical properties.
Preferably the thickness of the peeling layer is from 0.3um to 3um, more
preferably from 0.35um to 2.5um, still more preferably from 0.4um to 2..0um, and

5  most preferably from 0.5um to 1.5um.

The film core layer may comprise a polyolefin film, for example polyethylene,
polypropylene, mixtures thereof, and/or other known polyolefins. The polymeric
film can be made by any process known in the art, including, but not limited to,
10  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-
15 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
film is significantly more orientated in one direction (MD or TD). Sequential
20  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

13



502 440 130 416 438 444 135 337 405 425 140 313 391 414 10 The opti cal
properties of these filnms were al so neasured, and the results shown in

Table 3: Table 3 Sanple WAH d oss 45

the so-called bubble process, or simultaneous draw stenter stretching may be

used.

Alternatively, the film core layer may comprise a polyester film, a polyamide film,

5 or an acetate film, for example.

The core layer may be non-cavitated, or may be cavitated if an opaque film is

desired.

10 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.

15
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.

20 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



1 3.587 22491 3 3 88 The hot tack properties of these filns were
al so neasured using a spring nethod applied directly to the filmafter
sealing, and the results shown in Table 4, the 5results indicating %age
seal area opening: Table 4 60g spring/15psi/2sec/130C 90g

spring/ 15psi/2sec/ 130C Sanple 1 2 3 Avg 1 2

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
5 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 packaged in a manner to obtain at least
one region of film overlap, and heat sealing the resulting overlapped film sections
10 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.

15 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.

20  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

15



3Agl1 444448452444 456 10056 71 3 10

10

15

20

copolymeric materials, and may be a blend of two or more such materials. The
skin layer may comprise a non-block copolymeric structure, for example a
random copolymeric structure, a homopolymeric structure or a suitable blend of

materials. The skin layers are be provided on the substrate by coextrusion.

The presence of a skin layers may assist in the realisation of the invention in its
more preferred aspects because peeling initiated in the peeling layer, between
two block copolymeric components for example, may be prevented or hindered
from propagating beyond the peeling layer. Propagation of the peel through 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 tamination layer (p:s/! ratio) is from 1:10 to

5:1, the package being formed by wrapping the film around an article to be

16



8 10 9 40 40 40 40 The peel/seal strengths, although all being slightly
different, were all acceptable. 10 The nopst noticeable difference between

t he sanpl es was hot tack performance. It appeared that a | ower coat wei ght
BCP with a higher coat weight first sealing |ayer perfornmed well throughout
the various test conditions. |In certain end uses of the invention, hot
tack perfor e may be especially inportant, for exanple in formflll-seal
bag maki ng p%gepdeka MRNpe © ‘&fﬁﬁeﬁft'?%ﬁﬁ ang rggiep£f (i QyeriaRArst seANRIt he seal
is whilst still hot, and is intended to whet her or not the seal would
break at tfe I?@PF'B%%?”QHP@"HH(Q S\ﬁﬁi“?@ttol?@i‘?h@ﬂ”ﬁfm é@VQer%d@E!SIﬁénﬁégaled\hi ch
filling step is usually done while the seal is still hot. les 4 to 10
Pr epar at i ofe@ien mf| WPlBaCHalgeE%B‘Prﬁeé‘éeM regiors f@'ﬁQ)LﬂUb'ﬁ%@l@nﬂpdb rTBiec by ube was
formed by coextruding a core |ayer of polypropylene honmopol yner (formulated
wi th a m gmanely sepyating by oxptiappedofliimagestionsf effrdtiye twitHosheubstantial

pol ypropyl ene/ pol ybutyl ene terpol yner (a random copol yner) as skin | ayers
(first andtepsioamd theefilin aigriasgundsthe saaleppegion.e si des of 15 the core |ayer,
and with a peeling | ayer of a pol ypropyl ene-pol yet hyl ene bl ock copol yner
(avai |l abl e under the designation PPC 5660 from Total Petrochem cals)

provi ded between the core layer and the first sealing |ayer. The tube was
cool ed and Psefbblyuthet $aalatid eaatedal befddorethb eseatabld ovatirigoispr bdaicseaalflour | ayer
biaxially oriented filmtube. The filmtube was then nipped and spliced 20
to form a siatgiad amebttel buensippledf filer séaipes sare SsdalddTio wack ¢thedbgetkatn this
way, the |ayer characteristics of the film being provided in Table 5:

Table 5 sealing.

10
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 atticle to form a film tube with wrapped ends overlapping and
sealing the overlapped ends to form a girth seal. Preferably the tube is then

15 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.

20
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

17



Exanpl e Fi |l m Thi ckness/ pm Layer Thi cknesses/pm FirstSealing (PP/ PE PB)
Peeling (BCP) Core (PP) Second Sealing (PP/PE/PB) 4 (T&R1A20) 20 1.5 1.0
17.2 0.3 5 (TG32A30) 30 1.5 1.0 27.2 0.3

wrap materials have traditionally been paper, plastic film, or a paper/plastic film

laminate.

The wrap materials protect the wrapped paper product from physical damage
5 and moisture pick up during shippage and storage. The wrap materials also
protect the wrapped product from physical damage during repeated handling and

stocking on retail shelves.

The distribution of reams of papers has changed from boxes for larger users to
10 wrapped reams for sale in individual packages containing e.g. 500 sheets. Such
distribution of reams 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
15  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
20 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.

18



6 (T&1D30, 0.5pn) 30 1.5 0.5 27.7 0.3 7 (T&X1D30, 1pm 30 1.5 1.0 27.2 0.3
8 (T&X1D30, 3pm 30 1.5 3.0 26.2 0.3
filmin which the pignent was added to the pol ypropyl ene core charge prior

to extrusion. The pignent was Ti Q2 R104 5 supplied by Dupont.

10

15

20

The invention is particularly applicable in the field of ream wrap technology.
Thus, according to the invention there is provided a sealed ream wrap package in

which the packaged article is a stack of paper.

Also provided in accordance with the present invention is a sealed package
comprising polymer film in accordance with the above printed on its skin layer

with at least one ink.

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 90pum

thick.

19
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In Exanples 9 and 10 a four |ayer polyneric tube was formed by coextrudi ng
a core |layer of polypropyl ene honopol yner (fornulated with a mgratory slip
agent) with a | ayer of polyethyl ene/ polypropyl ene/pol ybutyl ene terpol yner
(a random 5 copol yner conpri sing pol ypropyl ene (92% ww) / ethylene (4%
ww) / butylene-1 (4% ww)) as a skin layer (first sealing |ayer) on one

side of the_cor nd _w t eel i Jayer of a .

pol ypr opyl gﬂezi po I@%&%@Pﬁéggfg%rgaﬁ%%gﬁbr}ﬁg "Z“é%‘g'?f‘a% Iga?}n%er 0{ Hbe alggi ghati on
PPC 5660 from Total . Petrochem cals) provided between the core | ayer and the
first seal il:aybquypé?fer%{y{rﬁeor@%i% side of the core layer was 10 provided a
| am nating | ayer polyethyl ene/ pol ypropyl ene/ pol ybutyl ene terpol yner (a
random copol yner conpri sing pol ypropyl ene (82% ww) / ethylene (1%ww /

butylene-1 (17% . The tuyb s coql ed and subseguen reheat ed before
bei ng bl own oh%%%ﬁ@pgnﬁﬁ% tﬁﬁg’@? 3¢ dgyng qogb%F’F@?ﬂ“@d‘?Pi l‘%‘ﬁ HhEOMEhe film
tube was then nipped and lamnated to itself (lamnating |ayer to

| ami nat i°’ng q"%ﬁ%r‘% ﬁl?sﬂ'!"igj@@ast t#‘%rsrh"h laygrs: riat Raftieylanihg fhickese ! iti§ers. 5
films were produced in this wa e layer characteristics of the film

th
bei ng provis§atng ??V%lﬁg%‘eé‘.i"yzﬂye*éfﬁﬁ seqlingylayssl avhish ligsTRdicraristhepraaling er

Thi cknesses/pm_ Si P1 A L C P2 S2 9 ‘_I'CQlBSOt)
layer. The skin layers preferably have a thickness of from about 0.2pym to about

3um, preferably from about 0.3um to about 2.5um, more preferably from about
0.5um to about 2.0um, most preferably from about 1.0um to about 2.0um. In
10 some cases the thickness of the sealing layer adjacent the peeling layer may be
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

15 afunctional 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.
20  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

20



50 0.75 0.5 23.4 0.7 23.4 0.5 0.75 10 (T&1B58) 58 0.75 0.5 27.4 0.7 27.4
0.5 0.75 Si = First Sealing Layer (PP/PE/PB) Pl = First Peeling Layer
Cl = First Core Layer (PP) L = Lam nation Layer (PP/PE/PB) 5 C2
Second Core Layer (PP) ;

10

15

20

25 to 50% solids, in order to achieve satisfactory film forming properties. The film

formed should be uniform and continuous.

The dispersion may be coated onto the surface of the chosen web and dried
using any suitable conventional technique. The coating composition of the
invention can be applied by any other number of well known techniques, such as
dip coating, rod coating, blade coating, air knife coating, gravure coating and
reverse roll coating, 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 andfor 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!

21
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P2 = Second Peeling Layer (BCP) S2 = Second Sealing Layer (PP/PE/ PB) The
peel strength of these filnms was then neasured at a range of sealing 10
tenperatures and the results are shown in Table 7. The Heat seal threshold
was set at 15psi/2secs. Table 7 Average peel strength (g/25mR) TG&21D30
Tenmp (C) Exanple 4 T&Q1A20 Exanple 5 TB32A30 Exanple 6 0.51.tm Exanple 7

I[tm Exa”plpﬁet%ll)?’%siém Eﬁfﬁé@-gct%e agents, stiffening aids, slip aids (for example hot
slips aids or cold slip aids which improve the ability of a film to slide satisfactorily
across surfaces at about room temperature, e.g. micro-crystalline wax; gloss
improvers, prodegradants, barrier coatings to alter the gas and/or moisture
permeability properties of the film (such as polyvinylidene halides, e.g. PVdC);
anti-blocking aids (for example microcrystalline wax, e.g. with an average particle
size from about 0.1 to about 0.6 um); tack reducing additives (e.g. fumed silica,
silica, silicone gum); particulate materials (e.g. talc); additives to increase COF
(e.g. silicon carbide); 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. Aiternatively,
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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TG&21B50 Exanple 10 TG21B58 115 194 90 109 109 94 192 174 120 323 349 319
331 243 297 518 125 362 519

Examples 1 to 3

Preparation of Film

5 A four layer polymeric tube was formed by coextruding a core layer (of
polypropylene homopolymer  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

10  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.

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

the film being provided in Table 1:

Table 1
Example | Film Layer Thicknesses/um
Thickness/pym
First Sealing | Peeling | Core | Second Sealing
(PP/PE/PB) (BCP) (PP) | (PP/PE/PB)
1 30 15 0.5 265 (1.5
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384 527 344 300 575 130 291 436 377 496 422 324 542 135 306 402 368 454 449
296 560

2 30 1 1 265 |15

3 30 0.5 1.5 265 |15

The films were sealed (first sealing layer to first sealing layer) and the peel
strength of these films was then measured at a range of sealing temperatures

5 and the results are shown in Table 2. The Heat seal threshold was set at

15psi/2secs.
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

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

in Table 3:
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140 320 417 358 482 483 342 546 Both the 30 mcron white and clear filns
performed simlarly with respect to peel strength giving peak seal
strengths up to 500g/25m2. Optinum peel strengths 5 were realised with the
BCP peeling layer from1 to 3pm The Heat seal threshol d/ peelability
15psi/secs (in/out) was neasured for two of the filns (Exanples 5 and 7)
and the rqu%§;3shomn in Table 8: Table 8 Tenp Exanple 5 (TB32A30) Exanple
7 (TQ21D30) 5 15 0 120 65 48

Gloss

Sample | WAH | 45°

1 3.5 87
2 24 91
3 3 88

The hot tack properties of these films were also measured using a spring method
applied directly to the film after sealing, and the results shown in Table 4, the

5 results indicating %age seal area opening:

Table 4

60g spring/15psif2sec/130°C 90g spring/15psi/2sec/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.
10 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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125 Fail Fail 130 Fail Fail It becane apparent that for the split sheet
varieties in/out seals were inconsistent and would fail peels that were
seal ed over 125C. However, if the intended end use of the filmis in a
formfill-seal bag environnent, the in-out peel strength is not

determ native of the seal suitable - rat her out-out peel strength is. The

Heat seal I Lt a SI /10.5se out/out)) was asured
for three o$ ct%ﬁg S'Aar';@‘é{;%g irgv(e 'Onl’ %}a pgﬁcarréq{@errggmt{e %9?5\%?’” n T;;lbl e
9: Table 9 Aver age Pee th [ 25 mple 5 (TB32A30
Exanpl e7 ( %%}E‘Lsmr}l%g%%ﬂlgs? ggg%?nglllgg%%% in tﬁls connection is

a measure of how strong the seal is whilst still hot, and is intended to gauge

whether or not the seal would break at the bottom of the bag whilst being filled

5  from the top, which filling step is usually done while the seal is still hot.
Examples 4 to 10

Preparation of Film

10
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

15 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

20  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:



0 120 0 109 0 125 38 206 69 130 234 337 235 135 405 530 263 140 496 476 267
5

Table 5
Example Film Layer Thicknesses/um
Thickness/um
First Sealing | Peeling | Core | Second
(PP/PE/PB) | (BCP) (PP) | Sealing
(PP/PE/PB)
4 20 1.5 1.0 172 10.3
(TG21A20)
5 30 1.5 1.0 272 |03
(TG32A30)
6 30 1.5 0.5 27.7 |03
(TG21D30,
0.5pum)
7 30 1.5 1.0 272 |03
(TG21D30,
1um)
8 30 1.5 3.0 26.2 |03
(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

5 supplied by Dupont.
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The optical properties of these filnms were al so neasured, and the results
shown in Table 10: 10 Table 10 Gade WAH d oss 450 Exanple 4 (T&Q1A20) 2.2
94 Exanple 5 (TB32A30) 51 Exanple 6 (T&1D30 (0.5 micron)) 2 95 Exanple
7 (T&1D30 (1 mcron)) 2.2 96 Exanple 8 (T&1D30 (3 microns)) 3.2 90

In Examples 9 and 10 a four layer polymeric tube was formed by coextruding a
core layer of polypropylene homopolymer (formulated with a migratory slip agent)
with a layer of polyethylene/ polypropylene/polybutylene terpolymer (a random
5 copolymer comprising polypropylene (92% wiw) / ethylene (4% wiw) / 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
10 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)

15 spliced to form a laminated film with seven layers.

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

provided in Table 6:

20 Table 6
Example Film Thickness/um | Layer Thicknesses/um
St |P1|C1 (L |C2 |P2]|8S2
9 (TG21B50) | 50 07505234 0.7,234{05,0.75
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Example 9 (T&21B50) 2.9 92 Exanpl el0 (TQ21B58) 3.2 92 Analysis of these
results reveals satisfactory optical properties, and a correl ati on between
t he thickness of the block copolyneric peeling | ayer and those optical
properties, w de angle haze in particular. The hot tack properties (Hot
tack performance 15psi/2secs/out-out/90g spring)of three of these filns

I sults shown in Table 11: Tabhle 11 = Avg %
\gﬁreﬁi ﬁg?ﬁﬁ?ﬁg@@f%@ (TB32A30) ERdri%Y| eTa2 113027 fuNg-$ | Bxanpl 9
(TG21B50) L115 100 10

5
S1=

First Sealing Layer (PP/PE/PB)
P1 = First Peeling Layer (BCP)
C1 = First Core Layer (PP)
L = Lamination Layer (PP/PE/PB)
5 C2 = Second Core Layer (PP)
P2 = Second Peeling Layer (BCP)

S2 = Second Sealing Layer (PP/PE/PB)

The peel strength of these films was then measured at a range of sealing
10 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
115 194 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
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100 120 46 54 100 125 18 14 100 130 18 22 70 135 14 12 74 140 9 22

140 320 417 358 482 483 342 546

Both the 30 micron white and clear films performed similarly with respect to peel
strength giving peak seal strengths up to 500g/25mm?. Optimum peel strengths

5  were realised with the BCP peeling layer from 1 to 3um.

The Heat seal threshold/peelability 15psi/secs (infout) was measured for two of

the films (Examples 5 and 7) and the resuits 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
10
It became apparent that for the split sheet varieties infout 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.
15

30



62 The hot tack properties (Hot tack performance 5psi/0.5secs/out-out/90g
spring) of three of these filns were al so neasured, and the results shown
in Table 12: 5 Table 12 Avg % openi ng Tenpr C Exanpl e 5 (TB32A30) Exanpl e7
(T&21D30(/1uM) Example 9 (T&1B50) 115 100 100 100 120 100 100 100 125 35

The Heat seal threshold/peelability (at 5psi/0.5secs (out/out)) was measured for

three of the films (Examples 5, 7 and 9) and the results shown in Table 9:

Table 9
Average Peel strength (g/25mm?)
Example 7
Temp (°C) | Example 5 Example 9
(TG21D30
(TB32A30) (TG21B50)
(1pm))
115 0 0 0
120 0 109 0
125 38 206 69
130 234 337 235
135 405 530 263
140 496 476 267

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




30 100 130 6 18 100 135 4 11 100 140 4 15 71 The thickness in Exanples 6-8
of the peeling layer (the BCP |layer) vs. hot tack performance

(15psi/ 2secs/ out -out/90gspring) is conpared in Table 13 10 Table 13 BCP
t hi ckness

Example 6 (TG21D30

(0.5 micron)) 2 95

Example 7 (TG21D30

(1 micron)) 2.2 96

Example 8 (TG21D30

(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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Exanple 6 (0.5pm) Exanple 7 (1pn) Exanple 8 (3pm Tenp/C % opening 115 100
100 100 120 46 54 100 125 23 14 80 130 42 22 13

125 18 14 100
130 18 22 70
135 14 12 74
140 9 22 62

The hot tack properties (Hot tack performance 5psi/0.5secs/out-out/90g spring) of

three of these films were also measured, and the results shown in Table 12:

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

33



135 32 12 22 140 22 22 26 The thickness in Exanples 6-8 of the peeling

| ayer (the BCP | ayer) vs.
is conpared in Table 14 Table 14 BCP thickness

Example 7 (1pm Exanple 8 (3pm TenprC % opening 115 100

spring)

BCP thickness
Example
6 Example | Example
(0.5um) |7 (1um) | 8 (3uym)
Temp/°C | % opening
115 100 100 100
120 46 54 100
125 23 14 80
130 42 22 13
135 32 12 22
140 22 22 26

hot tack perfornmance (5psi/0.5secs/out-out/90g

Exanple 6 (0.5pm

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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100 100 120 100 100 100 125 100 30 100 130 15 18 100 135 10 11 100 140 24
15

120 100 100 100
125 100 30 100
130 15 18 100
135 10 11 100
140 24 15 66

Barrier testing:

5 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 16

Table 15
Example Thickness OTR (cm®m™d”") [OTR normalised
(Avg)/um fro thickness
(cm®.mm m?2d™)
7 30 1830 54900
8 31 1690 52390
9 50 1010 50500

10
These results show there is no significant difference in OTR compared with

standard PP films.
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66 Barrier testing: 5 The Exanple 7 (T&Q1D30 with 1pm BCP), the Exanple 8
(T&1D30 with 3pm BCP) layer filnms and the Exanple 9 (T&1B50) filmwere
subj ected to barrier testing and the results are shown in Table 15 Table 15
Exanpl e Thi ckness (Avg)/pm OTR (cnBm 2d- 1) OTRnornal i sed frothi ckness
(cnmB.mM red-1) 7 30 1830 54900 8 31 1690 52390 9 50 1010

Examples 11 and 12 (12 being Comparative)

These examples were intended to investigate the suitability of one film in

5 accordance with the invention in a reamwrap application

Preparation of Film

In Example 11 a four layer polymeric tube was formed by coextruding a core
10 layer of polypropylene homopolymer (formulated with a migratory slip agent) 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
15  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% wiw) / ethylene (1% w/w) /
butylene-1 (17% wiw)). The tube was cooled and subsequently reheated before
20 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 film. The laminated film was then coated with a printable acrylic



50500 These results show there is no significant difference in OIR
conpared with standard PP filns. Exanples 11 and 12 (12 being Conparative)
These exanples were intended to investigate the suitability of one filmin
5 accordance with the invention in a reamwap application Preparation of
FilmlIn Exanple 11 a four |ayer polyneric tube was formed by coextruding a

core 10 | ayer. of _pal ypropyl ene ho I : : 1 a mgratory
slip agent °W9-h Tg'el %({%é?doﬁlfn B’%ﬁféﬁ%gﬁ)&f Jp&q}{@g{)%ﬁ%ﬁlﬁ&g}@fg&:%@ﬂ@?e&\ne
terpol ynmer_(a random copolyner c risi.n | vprapyl en % 4

et hyl ene (9 oW\@ro?esﬁdp&oé'xé'-dfs(Oiéﬁm'?aqgg%«w %&lgné/qaﬁg'/grv“e?q%}{rc’%\é?s%al i ng

| ayer) on ong si of the core |ayer,..and w.th a.peeling | r,of .a

pol ypr opy!l 5‘58‘?3@? HRPPERR 1RV poﬁrﬂ?n@?%%gggﬁ'@owgsléwﬂﬁ%gerd ?%ma

desi gnati on PPC 5660 from Total Petrochem cal s r ovi ded. bet ween,.t he core
ayes " and PREURIoRAeR BB Go Rpece et e R reGE T, RAhS SPR Gy er was
provided a | am nating |l ayer pol yethyl ene/ polypr.opyl ene/pal ybutyl ene

t er pol yﬁer(E&zf‘Q-nW&?gﬁgfﬁ)FQﬁEW“%Gﬁb 'V@Ph@'sgﬁrﬁéﬁr'ﬂﬁ{ﬂt@n\%‘p@g@g/ﬁ% e
ethylene (1% ww), / butylene-1 (17% w w)). The tube was_cool ed d
SUbSequent Pytaensarcial b FIe2d NGRIRT HEUI00G DyPaRTiRcs BT andie
biaxially oriented filmtube. The filmtube was then ni pped and | am nated
to itself quanibhasachyas dhatrnacessantito Hiveng crating sorpesitiry op dhe dims i

| am nated filmw th seven layers to provide a 58pmthi ckness | am nated
film The Whighrthe S¥Bf 1248 frimedn8a5cweigbidprai eentaofprthatetire caating.ithe coat i ng.
The coated fil mwas produced by applying a coating conposition by a gravure
process t ocdiopdsitinindelsootontaimet af2haweight ipem cent pfcerlymativirsthagrylate 1g/ ne
and dried the coating in an oven. The acrylic coating was forrmul ated as a
pr oduct@ onpartitle asish mgtibloclaasd drioweight pancenicefyGaroavhg wax.al present in the
coating 5 WB1240. WB1240 is an acrylic copolyner dispersion in water
supplied by Cytec Surface Specialities of Rue d' Anderlect 33 B-1620

Dr ogenbos Bel gium and the quantity used was that necessary to give a

coati ng comp®einiplen2ga GdnepdrativesExamplb) whs tderl RB6Q24BIch ¢ iseth @kenfediei ght
per cent of the entire coating. The conposition al so contai ned 0.25 wei ght
per cent opolpsibpyieihd yinratbikbiey frameinbvip FilnsdltesVWigtomnCambiidICAGkoB@d 7. 5
wei ght per cent of Carnauba wax. In Exanple 12 (a Conparative Exanple) was
used RC60, ynifddKing8oms an oriented pol ypropylene filmavailable from
Innovia Filns Ltd, Wgton, Cunbria CA7 9BG United Kingdom 15 The peel

strengijs of these filns was then nmeasured at a range of sealing
tenperatures and the results are shown in Table 16. The Heat seal threshold

was set at TRl 388fGth S0thERB! AmsbwEX aneh eddaduféd @1 AP Pandex afrkalink?
temperatures and the results are shown in Table 16. The Heat seal threshold

was set at 15psi/2secs.

20 Table 16

Example
Example 111]12

(TC101A60) (RC60)
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(RC60) Aver agePeel strength g/ 25m® Tenp C CQut- Qut

90 350 36 1073 95 438

Average Peel strength

g/25mm?2
Temp

Out-Out | In/In | RC60
°C
85 0 0 0
90 350 36 1073
95 438 319 | 1214
100 445 358 | 1198
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

In/In RC60 85 0 0 O

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

5 inTable 17.

Table 17
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319 1214 100 445 358 1198 105 395 313 1119 110 392 321 1200 115 417 327
1170 120 410 334 1192

Average Peel strength
9/25mm?2

Temp | Example 11| Example 12

°C (Out-Out) (RC60)

90 0 0

95 180 0

100 223 727

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 fiim was peelable and suitable for a peelable reamwrap

application. The Example 12 film was not peelable.



125 389 335 1176 130 402 385 1161 135 360 385 NA 140 457 462 NA The peel
strength (wwth the heat seal threshold set at 5psi/0.5secs.) of these filns
was then neasured at a range of sealing tenperatures and the results are
shown 5in Table 17. Table 17  AveragePeel strength

CLAIMS

1. 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, wherein the relative thickness of the peeling layer
and its adjacent sealing and/or lamination layer (p:s/l ratio) is from 1:6
to 2.1, and wherein the thickness of the peeling layer is from 0.3pym to

3pm.

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.

3. A film according to claim 1 manufactured as a laminate, wherein the

four layer construction comprises a first sealing layer provided on one
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g/ 25rm2 Temp C Exanpl ell (CQut-Out) Exanpl el2 (RC60) 90 0 0 95 180 0 100 223
727 105 250 1212 110 280 1020 115

side of the core layer and a laminating layer provided on the other side
of the core layer, 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.

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 fayer, 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

layer.

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

adjacent the core layer of the film.

7. A film according to claim 6 wherein there are no intervening layers

between the peeling layer and the core layer.
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©321 1112 120 304 1169 125 326 1159 130 364 1025 135 352 NA 140 355 NA The
Exanple 11 filmwas peel able and suitable for a peel able reamw ap
application. The Exanple 12 filmwas not peelable. CLAIMS 1. A seal able
and peel able filmconprising a four |ayer coextrudate conprising a core

| ayer contributing predom nantly towards the thickness of the film a first
seal ing | ayer provided on one side of the core |ayer and a second sealing

|l ayer, or alterfat’ (B13ecardingrde gay prryol dajdr 1 tor whierdrtherPeelng 18veids si de of

the core layer, and. the fi conprjsing, a peeli | ayer in between the
first sealing |ayetasRe tg?lhrg]:?ﬁag% %}f%'rgérfﬁj’iﬂ@r of ‘HgB%‘E%Qéﬁa%qga‘éeé@ nd sealing
| ayer, or alternatjy t am nating | ayer. and the copre |ayer. and
wherein the peeli r%e ﬁ@;&rqﬁes H%P%’@@r{? ﬁ’?{ erplg*t a %3’?‘??&‘ [h§§ee?>gaﬂ%/ or the
second sealing la ] Wplo™ , r.ej rel ative

t hi ckness of the g@%ﬁ"?ﬁﬁé ggggge%%\gé%'{@]éf%]gg@%%rsag\gﬂﬁnagdj%ﬁﬁ/ ora"ﬁ%m' nation
llayer (p:s/l rati %d}o‘?lafn{iﬁgﬁn%%a@eko 2.1, and wherein the thickness of the
peeling layer is fromO0.3pm{to 3pm

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.

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

value of less than about 5.
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2. Afilmaccording to claim1 manufactured as a single web, wherein the
four |ayer construction conprises a first sealing | ayer provided on one
side of the core layer and a second sealing |ayer provided on the other
side of the core layer, with the peeling | ayer being provided between the
core layer and at | east one of the sealing | ayers, and adjacent at | east
one of the sealing |layers. 3. Afilmaccording to claim1 manufactured as a
| ami nate, wher ei H-OHED PEERTAiING {R AME SRS of GRITS InfocBiavinges 918 Y#l4e (&eal i ng

| ayer provided on si de, of core layer and a |lam nating | ayer

provi ded on the otﬁ%?ogﬂd%“b?m¥&2§core | ayer, two single webs of the film
being am nated to each other (lamnating layer to lamnating layer) to
provi de a seven | ayer lamnate structure (the two | am nating |ayers

ef fecti vel y 1o Mg i SLOYE, LU ofdbrldlfimk ATTo A ERA YR HicRhessirt D € e

peel i ng | ayer bel ng provide he core |layer an Irst sealing

llayer and/or the | @l padihgnial&@y & seRB@q28 Ffr&de W pebi thbngiRYWHaR | ayer
and/or the lamnation layér. 4. Afilmaccording to any one of clains 1 to

3 conprising furthgeasiredgich héQrahl thR¥RsIG 2} 19peidess Bya epmerdtusi /n, coating
or lamnation. 5. Afilmaccording to claim4 conprising one or nore

i nt er medi at e | ayerforpds$00 tori@d°dyesf e thanirsogreen’ayer and the first sealing
| ayer, between the core |ayer and the second sealing | ayer, between the
core layer and the lam nating | ayer and/ or between the core |ayer and the
peeling layer. 6. Afilmaccording to any one of clains 1 to 5 wherein the
peel i ng | ayer i s!16Affilieeerording tcapveoneagfadiains 1ithd Srwheangin the thickness efccor di ng
to claim6 wherein there are no intervening | ayers between the peeling

|l ayer and the coreffafRfling lgyerais jsplerigd clr drovide @ Re9! sHendh MWhehns 1 to 7

wherein the peeling |layer jis adjacent the first sealing, |layer of the film
or the second seal 'ﬂﬁ%s“}l%f[/%tra Beatshal tpﬁsﬁ?'gé'f SP*H} 95561 ﬁ'a’i‘gfeﬁ’b‘}/qr%wr@rofof t he
filmand wherein t r dQtervening,l r bet ween the peeling
layer and its adjJ@%ﬁﬁ1@g§Pﬂ§8(gﬁﬁ%ﬁfﬂPE%Pﬁ§¥§WéE%5V%r. 9. A filmaccording
to any one of clains 1 to 8 wherein the peeling | ayer conprises at | east
one bl ock copol yneric conponent. 10.A filmaccording to claim9 wherein the

bllock copol yrer i1g & arpa8@fdind b ddyCorRe8!ddids 1% 96 vHERIA iRehickhedstgst one

ol efinic conponent. 11. A fil'maccording to claim 10 wherein at |east two
olefinic conponenhaegégmgmg@e@thnagb@nm@gbkﬁg | ayer, the bl ock copol yner
being at least partially forned by the bl ock copol yneri sati on of one

ol efinic conmponent, or m xture of ol efinic conponents, w th another

ol efinic conponent, or mxture of olefinic conponents. 12. A film according
to claim1l wherl@iAstdied phckale fwpel Yivar & ceslaills tand tpeekablefiim sesodingy pr opyl ene
and pol yethylene. 13. A filmaccording to any one of clains Ito 12 having a
wi‘'de angl e haze vdbany ofie bedaimsHda1dbout 5. 14. A filmaccording to any one
of claimse 1 to 13 having a gloss value <at 450) of at |east about 75 15. A
filmaccording to any one of clains 1 to 14 wherein the thickness of the
peeling layer is _selected to provide a peel strength (when neasured at a
heat seal t hresABiAIPatkage ageqraing de slaip 1§ formmskbyawiareings the fimataund t o 1400)

of |l ess than 7509/ 25 .. 16. A filmaccording to any one of clains 1 to 15
wherei n the thi ckif@¥USE 19 Re PRE@OPA Y 7 amAnnel o i@ &gst 8NN a peel
strength (when neasured,at a heat seal threshold at 5psi/0.5secs at a
tenperature of from PYHER S”igﬁé)seéﬁnq thedes g %‘ﬁgﬁ?p%?d@sfg 1017 A film
according to any l.ai ns . 16 wherejn the thick f..the peeling
| ayer is fromO.3 %%1 t%gheg.@8@”%8.tie%sgﬁngaseﬁggkrgﬂgnfOZrugreegg@%g%ﬁ t:QEseal abl e
and peel abl e fil mgagegrdi; : f | : ckage
according to cl ai r% 1881{%'%%&&%3%%# oﬁ%a%ﬁ‘?»#ngb@ﬁl&%e %T%gﬁ {Ia% e to be
packaged in a manner to obtain at |east one region of filmoverlap, and
heat sealing the resulting overl apped filmsections to each other to

provi de at | east one seal ed region of the package, the seal ed regi on being
subsequent |y openabl e by nanual |y separating the
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overl apped filmsections, effective without substantial teari ng‘ of the film
at or around the seal ed region. 20. A reamw ap package according to claim
19. 21. An overwrap package according to claim 19.

overlapped film sections, effective without substantial {earing of the film

at or around the sealed region.

20.A reamwrap package according to claim 19.

21. An overwrap package according to claim 19.
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