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,_ - .. • v Peelable Film and Metlaod of Making a Peelable Film 

This 'invention relates to a peelable film and to a method of making a peelable 

film. 

S In packaging there is a need for film which can securely package articles (such 

· as food), and which at the same time is easy to open. Such packaging can be provided 

by using peelable films. It is an object of the present invention to provide an improved 

peelable film. 

According to one aspect of the present invention there is provided a peelable 

10 film comprising: 

(A) a ·core layer co~prising an olefin polymer 

(B) a skin layer on at least one sunace of the core layer, comprising: 
41 .. ' 

(i) a blend of a butylene polymer with another olefin polymer; or 

(ii) a polymer of butyleile and at least one other olefin; and 

lS (C) a coating layer on the skin layer. 

Advantageously the core layer is an oriented olefin polymer, preferably a 

biaxially oriented olefin polymer. 

The core layer may be cavitatod as disclosed in our EP-A..()()83495. The core 

layer may be as described in European Patent No. 258020, i.e.. a voided core layer 

20 comprising a matrix of a thermoplastic polymeric material in which is dispersed void 

initiating solid particles which are phase distinct from the thermoplastic polymeric 

material of the matrix and about which particles are located opaclfying voids and a 

minor amount of a light absorbing pigment. 

It is particularly preferred that the core layer is isotactic polypropylene, but the 

2S core layer may instead be high density polyethylene. 

When the s1dn layer is a blend it is preferably one of: a blend of polybutyienc 

with polyethylene; a blend of polybutylene with polYPtopylene. a blend of polybutylene 

with a polypropylene copolymer; or a blend of polybutylene with a polypropylene 

terpolymer. 

30 The polyethylene may comprise high density polyethylene, medium density 

. _ polyethylene, low density polyethylene, linear low density polyethylene; or a copolymer 

of ethylene with polar monomers such as vinyl acetate or methyl acrylate. 
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When the skin layer is a polymer of butylene and at least one other olefin, it 

preferably comprises a copolymer of butylene and propylene. 

The coating layer is preferably a heat-sealable polymer. Tho heat-sealable 

polymer is preferably an acrylic polymer or polyvinylldene chloride. 

5 Advantag&msiy there is a primer for the coating provided between the skin layer 

and the coating layer. The primer improves the adhesion of the coating layer to the 

skin layer, but does not inhibit peelahility. The nature of the primer will depend on 

the coating layer udlised: aqueous polyethyleneimine solution based primers may be 

used for acrylic: coating layers while water-dispersed epoxy resin-based primers may be 

10 used for vinyUdene chloride polymer coating layers or aaylic coating layers. 

Polyethylene imine, or a blend of polyethylene imine and epoxy resin can also be used 

for aaylic based coating layers. 

~ the primers may comprise the reaction product of an epoxy resin and an 

acidified aminoethylated vinyl polymer. The contemplated epoxy resins are glycidyl 

15 ethers of polyhydroxy compounds. Typical polyhydroxy compounds which may be used 

include bisphcnol A, ring substituted bisphenol A. resorcinol, hydroquinone, phenol­

formaldehyde novolac resins, aliphatic .diols, such as ethylene glycol, propylene glycol. 

1,4-butanediol, 1,6-hexanedio~ glycerol, lower alkyl bydantoins or mixtures thereof. 

The preferred epoxy resin& of the present invention are those made by the 

20 glycidation reaction between epichlorohydrin and bisphenol A. Epoxy resins of this 

type are commonly clusified by their epoxy equivalent weight (EEW) which is defined 

as the weight of resin in grams which contains one gram equivalent of epoxy resins. 

Resins with an BEW ranging from 170 to 280 may be used in the present inven~ion, but 

the preferred range is· 180 to 210. 

2S A variation in the composition of t~e epoxy resin component is one in which a 

bydantoin compound is substituted for the bisphenol A. For example, 1,1-dimethyl 

hydantoin may be employed in a lower molecular weight epoxy resin since resins based 
. . 

on this material are completely water soluble thereby eliminating the necessity for 

emulsification. 

30 Although the specific structure of the epoxy resin is not critical to the primer 

employed in the Jresent invention. imponant considerations ·in the selection of the 

epoxy resin revolve around its physical state. For example, it must be liquid and 
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capable of being readily dispersed or dissolved with the second component or curing 

agent as des~bed hereinbelow. If the epoxy resin is of low viscosity, it may be stirred 

directly into the second component, i.e., curing agent, however, it is preferred to employ 

the epoxy resin in an aqueous emulsion. 

S . The second component in the e~ primer compositions of the present· 

invention is an amino modified acrylic polymer which is water soluble. This polymer 

is a curing agent for the epoxy compound. The preferred material is described in US­

A-3,719,629 and may be generically described as an acidified aminoethylate 

interpolymer h~ving pendant aminoalkylate groups. This material is produced by 

10 polymerizing aciylatc, methacrylate, styrene or other suitable monomers with sufficient 

" methactylic or aaylic acid to give a -COOH content of 7.S to 12..5%. · Solvent 

polymerization techniques are preferred. The polymer is then reacted with 

ethyleneimine monomer and acidified with hydrochloric acid to render the polymer 

water soluble. 

1S The primer may also comprise a poly(ethylene imine). The imine primer 

provides an overall adhesively active surface for thorough and secure bonding with the 

subsequent applied heat seal composition;.. It has been found that an effective coating 

solution concentration of the poly{ethylene imine) applied from either aqueous or 

organic solvent media, such as ethanol, is a solution comprising 0.1--0.6% by weight of 

20 the poly(ethylene-imine). A commercially available material of this type is known as 

Polymin M, a product of BASF-Wyandotte Corp. 

The surface of the skin layer which receives the coating layer can be subjected 

to a surface modifying treatment by corona discharg"9 flame or oxi~ising chemicals. 

Preferably the surlace is treated by flame or corona to a surface activity of at least 36 

· 25 dynes/cm. (36 mN/mh preferably to approximately 40 dynes/cm (40mN/m). 

The polybu~lene is preferably present in the skin layer in an amount from 5 to 

SO wto/'o, more preferably 10 to 30 wt%. When the skin layer is a polymer of butylene 

with at least one other olefin. then the butylene content of the polymer is preferably 

present in the skin layer in an amount from S to SO wt%, more preferably 10 to 30 

30 wt%. 

The polypropylene copolymer is suitably a copolymer of ethylene and propylene 

or of butylene and propylene. Particularly preferred copolymers are ethylenc·propylenc 
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copolymers containing from 1 to 30 wt%, preferably from 2 to 7 wt%, more preferably 

3 to S wt%, ethylene and having a melt fiow rate at 2300C ranging from 2 to 15, more 

preferably 3 to f, a crystalline melting point in the range 125 to 15tr'C, a number 

average molecular weight range from 2SOOO to 100000, and a density from 0.89 to 0.90. 

5 Preferred copolymers of butylene and propylene contain up to 30 wt% butylene. 

The polypropylone terpolymer is suitably a terpolymer of ethylene, propylene, 

and butylene conndmng from 1 to l~ and preferably fmin 2 to 6. wt% ethylene, from 

80 to 97, and preferably from 88 to 95, wt.% propylene. and from 1 to 20, and 

preferably from 2 to 15, wt% butene-1. 

10 In one embodiment the skin and coating layers are provided on both surfaces 

of the core layer. 
According to another aspect of the present invention there is provided a method 

of malcjng a peelable film comprising coextruding a core layer comprising an olefin . 
polymer ·with a skin layer comprising either: (i) a blend of a butylene polymer with 

1S another olefin polymer; or (ii) a polymer of butylene and at least one other olefin; and 

coating said skin layer with a coating layer comprising a hea.t-sealable polymer. 
~ 

The core layer is preferably coextruded with the skin layer and then is desirably 

. biaxially oriented. The polymers can be brought to the molten state and coextruded 

from a conventional extruder through a flat sheet die, the melt streams being combined 

20 in an adaptor prior to being extruded from the die. After leaving the die orifice, the 

multi-layer film structure is chilled and the quenched sheet is then preferably reheated 

and stretched, e.g., 4 to 6 times in the machine direction at approximately ZSOOF 

(121°C) and subsequently. for example, 8 to 10 times in the transverse direction at 

approximately 32lrP (16Q°C). · 

25 The peelable film according to the invention is advantageously used in packaging 

for articles, such as food, imparting a good appearance (low haze and high gloss), high 

aroma barrier, and excellent surface properties such as low coefficient of friction and 

good printabilities. 

The peelable film according to the present invention has superior peelability to 

30 peela.ble film in ~ prior a.rt. In particular the film peels between the coating layer . 

and the skin layer, or within the coating itself, rather than within the skin layer, or 

between the core layer and the skin layer. 
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A film (A) was produced by extntding a core layer with a skin layer. After 
. . 

S extrusion the film was biaxially oriented. One side of the film (A) was corona treated 
after bia:dal orientation. Tbe core layer comprised Fina polypropylene and~ free of 
additives. Tho &kin layer comprised a blend of 70 wt'Jf> polypropylene terpolymer and 
30 wt% polybutylene.. The polypropylene terpolymer was Chisso 7510, which is a 
terpolymer contaiding 95.4 wt% polypropylene, 1.9 wt% ethylene and 2.7 wt% butylenc. 

10 The polybutylene was PB8240, which is available from Shell. 

Comparatiye Egatgp1t 2 

!'- film (B) was produced by extruding a core layer with a skin layer .. After 
emusion the film was biaxially oriented. One side of the film (A) was corona treated 

15 after biaxial orientation. The core layer comprised Fina polypropylene and was free of 
additives. The skin layer comprised a blend of 60 wt% UDPB (linear low density 
polyethylene),, 30 wt% polybutylene and 10 wt% polypropylene terpolymer. 1be 
polypropylene terpOlymer and. the polybutylene were the same as in example 1. The 
llDPE was Dow 4201 

20 

&ample 1(1) 

The film (A) of comparative example 1 was used to produce a film (C). The skin 
layer of film (A) was subjected to corona treaunent, and then primed with a 
polyethyleneimine primer. An acrylic coating was then applied to the primed skin layer. 

2S The aciylic coating was as described in BP .. A-0237213 and was composed of about 49(, 
methacrylic: acid, 5490 methyl methacrylate and 429' methyl aciylate. 

F.xample l(bJ 

The film (A) of comparative example 1 was used to produce a film (D). The skin 
· 30 layer of film (A) was subjected to corona treatment, and then prhned with an epoxy 

resin primer. The primer was made by the glycidation reaction between epichlorobydrin 
and bisphenol A. and an amino modified acrylic polymer as a hardener. A 
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65 5332152;# 8/13 

The film (B) of comparative example 2 was used to produce a film (E). The skin 
S layer of film (B) was subjected to f;Orona treatment, and then primed with a 

polyethyleneimin.e primer. An acrylic coating was then applied to the primed skin layer. 

The acrylic ~ating was the same as in Example l(a). 

Example 2(b) 

10 lbe film (B) of comparative example 2 was used to produce a film (F). The skin 

layer of min (B) was subjected to corona treatment. and then primed with an epoxy 

resin primer. The epoxy resin primer was the same as in Example l(b). A 

polyvinylidenc chloride coating was then applied to the primed skin layer. . . 

15 Two sets of heat-sealed samples of films (A) to (F) were produced, one set using 

the I.PS (Low Pressure Sealing) apparatus and the other set using the Otto Bruger 

apparatus.. For films (A) and (B), the skin layer was heat-sealed to another film; for 

films (C) to (F). the coating layer was bcat«aled to another film. 

With the LPS apparatus the sealing time was ().2s, the sealing pressure was 35 

20 gcm:-2, and only one sealing jaw was heated. With the Otto Brugcr apparatus the sealing 

time was 0.2& the sealing pressure was 2.5 bars. and both sealing jaws were heated. 

Bach sealing operation was carried out at a variety of sealing temperatures. 

Test strips of 2Smm width were c:ut· from each of the sealed samples: the force 
required to separate the test strips was determined with a tensile tester and reponcd 

25 in Tables 1 and 2 as a·function of sealing temperature. 

1ifluiil 
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7ABLE 1; Sali11 ma Otta Bmaa: &Pnaraw 

(Prcasure: 2.S Barsi Dwell Time: 0.2s) 

Ei1m lOO:C 11ooc l~ 13Cle liO!C 
s 

A 45 70 12S 205• Z)j)" 

• 265 .. B 10 3S 150 165 

c 110 170 240 440 430 

D 90 160 210 290 310 

10 B 90 140 190 290 280 

F 100 170 210 310 370 

:r.ABLI Z; · Seallgc an L!5 Aaoaratua 
(Pressure: 35 gcm-2; Dwell Time: 0.2s) 

1S 

film 100°C uooc JZ<rC t3<rc 1~ 

A 0 25 305 42D. 395• 

B 0 0 75 445 .. s20·· 

20 c 110 • 170 240 440 430 

D 90 160 210 290 310 

B 0 0 0 130 220 

F 0 0 0 .180 230 

25 • Skin delamination occurred 

•• Film tearing occ:urred 

tSVC 

345• 

480. 

510 

390 

400 
410 

1SD°C 

455•• 

soo·· 
510 

390 

300 

250 

The seal strengtbs of films (A) and (B) increased as a function of the sealing 

temperature until the seal failed by tearing or skin delamination. Tearing occurred 

30 · when the bond between the sealable surface of the two sealed films is greater than the 

tear strength of the film. Skin dclamination occurred when the bond between the 

sealable su~accs of the two sealed films is greater than the bond between the skin layer 
~ 
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The seal strODgtbs of films (C) to (F) increased as a function of the 8"aling temperature, but without skin tearing or delamination. For general packaging appli=ons where easy opening is required. the objective is to get a film which gives S acceptable seal strengths (ie above 300g/2Snun) at as low a temperature as possible. At the same time the film should not have seals that are destroyed by tearing or skin delamination when the samples are opened after sealing at high temperature. It is clear that films (C) to (F) meet these criteria, whereas films (A) and (B) do not.. • 

This Sheet Has Been lleplaccd 
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1. A peelable film comprising: 

MOBIL - OPC ... 

(A) a core layer _comprising an olefin polymer; 

65 5332152;#11/13 

r 

(B) a skin layer o~ at least one surface of the core layer, comprising: S · (i) a blend of a bniylene polymer with another olefin 

10 

polymer; or 
(h) a polymer of butylene and at least one other olefin; 
and 

(C) a coating layer on the skin layer. 

2.. A peelable film according to claim 1, wherein the core layer is an oriented olefin polymer • 

. 
3. A peelable fibn according to claim :Z, wherein said core layer is a biaxially lS oriented olefin p~Iymer. 

4. A peeJablo film according to claim 1, 2 or 3, wherein said a.re layer is cavitated. 

S. A peelable film according to daim L 2 or 3, wherein said core layer comprises 20 isotactic polypropylene.. 

6. A peelab•e flhn according to daim 1, 2 or 3., wherein said core layer comprises high density polyethylene. 

25 7.· A peelable film according to any preeeding claim, wherein the skin layer comprises one of: a blend of polybutylene with polyethylene; a blend of polybutylene with polypropylene; a blend of polybutylene with a polypropylene copolymer; or a blend of polybutylene wfth a polypropylene terpolymer. 

30 8. A p~le film according to claim 7, wherein the polypropylene copolymer is a copolymer of ethylene and propylene or of butylenc and propylene. ---------

' lllllll ll\lll Ill\\ \11\1 ll \Ill; -,... c L M S ,... _ 
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9. A peelable film a.Ccording to claim 7 .. wherein the polypropylene terpolymer is 

a terpolymer of ethylene, propylene, and butylene. 

10. A peelable film according to claim 7, 8, or 9 wherein th~ polyethylene comprises 

5 high density polye~ylene, medium density polyethylene.·low density polyethylene, linear 
low density polyethylene; or a copolymer of ethylene with a polar monome:r • 

10 

• 
11. . A peelable film acc:ordiug to any of claims 1 to 6, wherein the skin layer 
comprises a copolymer of propylene and butylene. 

12. A peelable film according to any preceding claim.. wherein there is a primer for 

the coating provided between the skin layer and the coating layer. 

13. A peelable film according to claim 12. wherein the primer is based on an 

ts aqueous polyethyleneimine solution, or is based upon a watero.dispersed epoxy re.sin. 

14. A peelable film according to any preceding daini wherein the coating layer 

comprises a heat-sealable polymer. 

20 15. A peelable• film according to claim 15, wherein the heat-sealable polymer 

2S 

comprises an ac:iylic polymer or polyvinylidene chloride. 

16. A peelable mm according to any preceding claim, wherein the skin and coating 
layers are provided on both surfaces of the core layer. 

17. Apeelable film according to any preceding claim, wherein when.the skin layer 
is a blend, the polybutylene is present in the skin layer in an amount from S to SO wt%. 

18. A peelable film according to any preceding claim, wherein when the skin layer 
30 is a blend, the polybutylene is present in the skin layer in an amount from 10 to 30 

wt%. 

\ \11\11\.\l\ll\ 111\\l\l\l U l~I\ 
• ' L M I> 

.·• 
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19. A pcelable film according to any of daims 1 to IS, wherein when the skin layer 

is a polymer of butylene and at least one other olef111t the butylene content of the 

polymer is from S to SO wt%. 

S 20. A peelable film according to any of elaims 1 to "IS, wherein when the skin layer 

is a polymer of butylene and at least one other olefin, the butylene content of the 

polymer is from 10 to 30 wt%. 

21. A method of making a peelable film comprising coextruding a core layer 
10 comprising an olefin polymer with a skin layer comprising either: (i) a blend of a · 

butylen~ polymer with another olefin polymer; or (ii) a polymer of butylene and at least 
one other olef.int and coanng said skin layer with a coating layer comprising a heat· 
sealable polymer • . 

15 22. A method according to claim 21, wherein said core layer is oriented by 

stretching in at least one direction. 

23. A method according to claim 22, wherein said core layer is biaxially oriented 
by stretching m. a longitudinal and a transverse direction. 

20 
24. A method according to claim 21, 22 or 23, wherein tbe skin layer is provided 

with a primer before the coating layer is coated thereon. . 

25. A method according to daim 24, wherein the skin layer is subjected to a surface 
2S modifying treatqient prior before the primer is provided. 

26. The use of peelable film according to any of claims 1 to 19 in packaging for 

articles. 
. .~· ::·· 
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