NAKED COLLATI ON PACKAGE The present invention rel ates
to a naked collation package and to a nethod for its
manufacture. 5 US Patent No. 6,887,582 discloses a

pol yolefin multi-layer filmfor cold seal cohesive
applications, including a first polyolefin skin |ayer
conprising a blend of ethyl ene propyl ene random

copol yner and met aNARepsDIAA BONTHE KA @St omer . 10US
Patent No. 6,451, 426 discloses a sealable filmused

for packaging, particularly in the form of bags,
conprising an olefin polyner |ayer and a sealing

| ayee preaant iavestiparadtbe tdh aakedcamaionnBickad@y&td to a method for
t herebetween to provide peelability. US Pat ent

Noits Ha8g8:t@80 di scl oses a pol yol efin conposition for
preparing a 15polyolefin filmhaving heat sealing
Sproperties. US Patent No. 5, 792,549 discloses a
coextruded biaxially oriented pol yol efi n packagi ng

fi Hmn "r’%@‘i‘fnﬁolaséﬁ'l"ﬁS%d&FiOﬁ%ﬁ eazeydedipenyitidayeo fien lfayesld seal
and a cold seal receptive skin [ayer. 20 EP-8-0963408
di Sedi¥e arplisatinselreiuding adikstpgtrelgfimalin jayayeamfrisingns end of
heqé shrink%ble ackagi ng conprising a copol yet hyl ene
out'BHCTERTRPYIRSRNARM EBP TP 280 prsita)igpensytataiused plastomer.

| ayer. US Patent No. 6,979,495 discloses a biaxially
oriented multilayer filmconprising a core |ayer of
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polynmeric filmfor packing cassette tapes, conprising
a core |layer containing polypropyl ene, polyneric
nogks f 1t 2 pdH 0 ' , hydr.oc n
ool 1 et v SO AR R AT RN A" RsBSMhe o
15 6,08188 Findhseh s@aliHQ?Fopéﬁiéé.nkam e polyneric film
for use in |abel applications conprising a shrink
control layer including a blend of primary polyneric
conponent and nodi fier conponent conprising ethyl ene
plis Pateal Nol5paby pa@piscesss Blasitarel BMxially orented polyolefin
et hyl ene/ propyl ene copol yner.. WO A- 04/ 003874
dirsckagigsfiam nmdly acobi st télemeoryeRNh Brd R¥NBAd 6 dold Ral
for adhesive | abels conprising pol ypropyl ene
hoeasptiveysker lkyemd/ or copol yners having preset nelt flow
rates, and olefin elastomers. 20 EP-B-0622187
20 discloses a biaxially oriented pol ypropyl ene film
havi ng a pol ypropyl ene base | ayer and an outer |ayer
c Gt BCREIAGB p 6isplorespydre meiehtetio coextrogedormaliayerpdilny nfer  heat
and HDPE or a blend to provide shrinkage
c Raieblemagkagiyg, commping 0B pRIehY NS olites byebicmxiradddywith a
ori ented pol ypropylene films for shrink w apping,
hROYIGPECSotYPIYBY | ene base | ayer and outer |ayer(s)
contai ning an olefin co- or terpolynmer and HDPE. 5
WO A- 03/ 089336 di scl oses a nethod of packi ng packets
of cigarettes wherein an ordered group of individua
packets is packed solely inj;a sheet of transparent
heat - seal plastic packing material, which is fol ded
about the ordered group to forma tubular wapping. A
girth seal is then provided to seal the tube, and 10
envel ope seals at each end of the package. This type
of packaging is known in the art as naked collation,
because the individual packets are packaged only in
the filmand not in, for exanple, a | arger box which
is then wapped in the film Shrink naked collation
refers in the art to this type of package wherein the
filmis shrinkable to wap nore tightly the coll ated
packets once seal ed. 15 US Patent No. 6, 358,579



15 polyneric conmponent derived from plural nononeric
sources (for exanple a pol ypropyl ene/ pol yet hyl ene
random or bl ock copol yner, and/or a bl end of

pol ypropyl ene and pol yet hyl ene), in which case

provi ded that the sealing layer is derived from at

| east one nononeric conponent which has a different
chain length fromat |east one nononeric originating
conmponent of the filmc 20 polyolefinic naterial, then
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appreciated that in this case the filmc polyo I nic

M4 ejokenliay@R toft SigdIRECRE | Rllypfdpylche SRRddoehdr 3RS alMB¥ast one
consi st of or conprise the sane polyolefinic material,

f caddeoaaplaen ablbos e dord IO CRRMIYIAET a PolylePNEhich is an
derived fromplural nononeric sources wherein at
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of different chain length fromat |east one other
nostokernCcsmoery dfqromicmerzing/opbatpyd-¢ne) . S5Pref erably
both x and y are from2 to 4, although x and y nust be
different in this enbodi ment of the invention.

Accordi ngly, the invention provides a neans for

f OV g 1/4 9k disclessislsambiblaygraskaweicifilm diipebking eassakethpes,
collation filmis rendered inconpatible (for sealing
10°OBRFipiBg @scose layRecedaining golyprieayien® plywerin ndgfier containing
pol yol ef i pi c ngpeciaIIy.polypropyLenic) mat eri al
vvr%’)p(yﬁfeﬁ'@(sl-ﬁ@di MG BeraIesdhakiran a iofivkidayesnl | at i on
filmhas sealing conpatibility with itself (Ato B, A
to A and/or Bto B) at the sealing condition but is
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material of the w apped individual packages is
derived. Another suitable way of achieving such
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at | east the inner sealing layer (and/or t
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the sealing | ayer be sealingly conpati

| th9@hf pRiset MBIt AR 269 BEfiH ERXoARA, O Wi th the ot her
sealing | ayer of the naked collation film but will be
sealingly inconpatible under that condition with the
pol yolefinic filmc material of the wapped individua
paER-ByEER2 18N diduldset as ebibigllyn akested Obdighrommenk KM itaving a
designed to have a very low seal initiation

Cc malypopgens base |bpg ang @nicutdr sayboconeginifg palygbpliesstionsneco.
pol yner having a | ow heat seal threshold. Sealing at a
| owmMerambenatand ¢ tesrenblsnd toeroaddeeshriobdd catHacrtdristion f r om
sticking to the 5unit waps. Accordingly, the

i nvention provides a nethod as herei nbefore described
for form ng a naked coll ati on package in which the
polymeric material of the inper and/or outer sealing

| ayer conprises at |east one pol yol efinic conponent
havi ng 10a | ow heat seal threshold. By "l ow heat sea
threshol d" is preferably nmeant that the sealing |ayer
conprising the polyolefinic material having the | ow
heat seal threshold will seal to itself and/or to the
ot her sealing | ayer of the naked collation filmat a
tenperature of 1S |less than 135C, preferably |ess
than 130C, nore preferably |less than 125C, still nore
preferably | ess than 120C, even nore preferably | ess
than 115C and nost preferably | ess than 110C when
subjected to a sealing condition of for exanple 5psi



15Fi I ms of the invention can also be nmade by the

| am nating of two co-extruded filns. Application of
the outer layer(s) onto the core layer is conveniently
effected by any of the [am nating or coating

techni ques conventionally enployed in the production
of conposite nmulti-layer filns. Preferably, however,
one or nore outer layers are applied to the substrate
by a co-extrusion technique in which the 20 pol yneric

CORPENEA9 86T dibB8s 0By OMnRLy lp\%‘l’%{ﬁfo}y%ﬂ& films  for. sfrink

co-extruded into intinate contact each i1s
molvtpRing Ph&fies ablor ldne- MR i f
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pobigfietd-@r GPFINRE NS Haswst i tuti ng i ndi vidual |ayers of
the conposite filmnmerge at their boundaries wthin

S5the die to forma single conposite structure which is
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then extruded froma common die orifice in the form of
a YWib&0ar086316 didabess 4 methdd ofbacringpaeieald ofl ciph@lte@Werein
ot her shape of suitable die could also be used such as
f | i odered diodfhef ipdivigived packeltd isrpaciani dodelyriadestvet anyansparent
process known in the art, including, but not limted

t oheataeal Masdietpacigag matériam wisich ksl ipldedfabom théhdreered group to
i nvention may be particularly applicable to filns

c oY ias fuRglat aanritce d Aogirth sraiciaviherapexided| ty preabipleetnbe, and
films, with a bl ock copol yner

potyBloBpyrainal pahyendyitenpackese e tyiei of padkeaing iskbdwain
thhckness substantially below that of the core |ayer

a

© AGravetpked cpiptionxkfpkee hedndividuri oariets pisl Raskagedodnly in
eng IFne gnd ﬁrfpylene or randomterpol yners of
pr %&%ﬁa, ngk iRy {oe kEamapla: ®iRgardivs whithes thgmwragped in the film.
c rise a biaxially orjentated pol ypropyl ene (BOPP)
f%nk\ﬂ/ﬁﬂ‘ cqligy rbfé*“%? 51&5?@& t%g"%g(l’%ﬁ BRFKPYS WheEd the film is

ntially equal .machine diirection and transverse
o RPN Bt e PR hotlF 58 e bRl TeBaraRted. whor e
the filmis significantly nore 15 orientated in one
direction (MD or TD). Sequential stretching can be
o iC .rpller ffec tretchi,ng of the
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Thaidf tol 381 Sitdifi ButaRe ﬂ%%&iﬂytﬁiehggfﬁﬁg@gﬂane films ,of the

i nvention can be of a variety of t according
t ondiiuadpRIkhgas. i on requirenents. For exanple they can
be from about 10 to about 240pmthick, preferably
fromabout 12 to 50mthick, and nost preferably from
about 15 to about 30pmthick. In a multi-layer filmin
accordance with the invention having at |east a core

| ayer, 5 an inner sealing layer and an outer sealing

| ayer, each sealing |ayer may i ndependently have a

t hi ckness of from about 0.05pmto about 2pm
preferably from about 0.075pmto about 1.5pm nore
preferably from about 0.1pmto about 1.0pm nost
preferably from about 0.15pm to about 0.5pm The i nner
and/ or outer sealing |layers may be ink printable,
either inherently or with the aid of a 10suitable
treatnment, corona discharge treatnent for exanple. The
invention is further illustrated by reference to the
foll owi ng exanpl es, which are by way of illustration
only, and are not limting to the scope of the

i nvention described herein. 15 EXAMPLES 1 to 8
Preparation of Film20 A three |ayer polyneric tube
was formed by coextruding a core |ayer (of

pol ypr opyl ene honopol yner with a | ayer of

pol yet hyl ene/ pol ypr opyl ene/ pol ybutyl ene terpolyner (a



0. 35pm t hi ckness, conprising a physical blend of
SPX78J3# + 0.04% silica + 0.175% silicone gum+ 10%
C600H2t 0. 25pm t hi ckness, conprising a physical blend
of SPX78J3# + 0.1%silica Non Treated 5 0.25pm

t hi ckness, conprising a conpounded masterbatch of
C600H2t + 1.75% silicone gum+ 0.4%silica 0.25pm
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gum + 0.4%silica 0.25pmthi ckness conprising - a
phyeyesds distlesed! ioDESRXFRE3I + 0. 1% silica Non Treated
0. 25pm t hi ckness, conprising C6001-121 0.25pm

t hi ckness, conprising C6001-121" 0. 25pm thi ckness,
conprising a physical blend of SPX78J3# + 0.1%silica

STr &8 431028 @iszBpen 4 holpkmpyene fdomplanshaig imwhly siteal

bl end of SPX78J3# + 0.1%silica Non Treated " Exact
026i3Viaminagpis bealrseatpblethe inbidp| oé fedire isscomteali ibatly with hean
Dex Pl astoners CBS-Weg 2, Heerlen, P.O Box 6500, 6401
JHGSE wnistiquenNseateaiiested by sealingPXTBgaif the fimAzovinate &

t hr eshgold melt blend of a copolynmer and a terpolynmer 5

avgpt
Shi nkawa 2- chone, Chuo-ku, Tokyo, 104-8260, Japan.
C600H2t is a propylene butylene copol yrmer supplied by
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example) are to be grouped together and packaged as a larger bundile for
distribution or for bulk retail, it is usual for the individual packages to be placed in
a larger box or carton, before then being wrapped. Naked collation eliminates
the need for the box or carton. However, one of the problems of naked coliation
in film wrapping is that in generating the coliated package it is necessary to seal
the film package. This raises the prospect of the collated package film sealing
not only to itself but also to the film used 1o wrap each individual packet. In the
cigarette industry, wherein the individual packs tend to be wrapped in
polypropylene film, this is a particular problem. The manufacturer would often
prefer to use polypropylene film for its collated bundie, taking advantage of the

favourable optical and mechanical properties of such films, but in that case risks



98.598.2 2.8 1.5 2 89.3 83.9 2.0 3.3 399.899.0 2.1
1.1 4 100.4 100.4 2.0 1.6 5 91.2 85.9 2.5 2.8 6 92.3
85.7 1.9 3.0 7 98.5 97.9 2.2 1.4 8 99.5 99.5 2.0_ 1.6
15Tabl e 3: Coefficient of Friction Sanples were tested
on the Messner Slip Tester usi ng the C anpnod net hod.
Exanpl e Static | NI N OQUT/ I N QUTI NV QUT/ ouT

ST 58 B B R Qe

have in the past been addressed by providing the polypropylenic overwrap film
for naked collation with an acrylic coating, which seals well to itself but not to the
polypropylene wrapping of the individual packs. However, acrylic coatings add
5 cost to the film manufacturing process, both in terms of the material used to
provide the coating and, perhaps more importantly, in necessitating a coating

operation following extrusion of the film.,

It is an object of the present invention to provide an improved naked collation film
10 in polyolefin packaging, in particular one which avoids the need for an acrylic

coating.

According to the present invention there is provided a method for forming a
naked collation package comprising:
5 providing an arrangement of packages individually wrapped in a filmic
polyolefinic material:

providing a naked collation film for nakedly wrapping said individually
wrapped packages, the naked collation film comprising a polyolefinic core layer
C, a polyolefinic inner sealing layer A on the inner surface of the naked collation
20 film and a polyolefinic outer sealing layer B on the outer surface of the naked
collation film, the polyolefinic material of the inner sealing layer A being selected
for sealing incompatibility with the filmic polyolefinic material of the individually

wrapped packages under a specified sealing condition, and the polyolefinic
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0. futdhiaftds He Sdter sealing layer B being selected for sealing compatibility with

B and for sealing compatibility with A under the selected sealing condition;

arranging the individually wrapped packages in an ordered configuration in
contact with polyolefinic sealing layer A of the naked collation film:

wrapping the naked collation film around the ordered configuration of
individually wrapped packages to form a film tube with overlapping edges;

forming a girth seal by sealing together the overlapping edges of the film
tube, without sealing inner sealing layer A to the filmic polymeric material of the
individually wrapped packages; and

forming envelope seals at each end of the package by folding in the film
tube and sealing the folded ends, without sealing inner sealing layer A to the

filmic polymeric materia! of the individually wrapped packages.

Preferably the girth seal is formed A to B. The envelope seals may be formed B

to B and/or A to B and/for A to A, and combinations of two or more thereof.

Preferably the external surface of the filmic polyolefinic material of the individuatly
wrapped packages comprises at least one polyolefinic component derived from a
monomeric olefin having a carbon chain length x, and the polyolefinic material of
the inner sealing layer A comprises at least one polyolefinic component derived
from a monomeric olefin having a carbon chain length y, y being different from x.
Mare preferably the polyolefinic material of the outer sealing layer B also

comprises at least one polyolefinic component derived from a monomeric olefin

-
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0.41 8 0.46 0.54 0.51 0.26 0.27 The sealing
conpatibility of the naked collation filmof the
invention to itself was 5investigated, with the
follow ng results. Table 4 Heat Seal Threshol d(g/25mm)
Sanpl es were sealed @5psi for 0.2 second dwel |
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component, the polyolefinic material of the inner sealing layer A preferably
comprises a polypropylenic component and/or a polybutylenic component.
Preferably in this case the polyolefinic material of the outer sealing layer B also
comprises a polypropylenic component and/or a polybutylenic component. In the
case where the surface polyolefinic material of the individually wrapped packages
comprises a polypropylenic component, the polyolefinic material of the inner
sealing layer A preferably comprises a polyethylenic component andfor a
polybutylenic component. Preferably in this case the polyolefinic material of the
outer sealing layer B also comprises a polyethylenic component andior a
polybutylenic component. In the case where the surface polyolefinic material of
the individually wrapped packages comprises a polybutylenic component, the
polyolefinic material of the inner sealing layer A preferably comprises a
polyethylenic component and/or a polypropylenic component. Preferably in this
case the polyolefinic material of the outer sealing layer B also comprises a

polyethylenic component and/or a polypropylenic component.

For the avoidance of doubt it is mentioned that when the external surface of the
filmic polyoclefinic material of the individually wrapped packages comprises at
least one polyolefinic component derived from a monomeric olefin having a
carbon chain length x, and the polyolefinic material of the inner sealing tayer A

comprises at least one polyolefinic component derived from a monomeric olefin
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having a carbon chain length vy, y being different from x, the polyolefinic material
of the inner sealing layer A may additionally comprise at least one polyolefinic
component derived from a monomeric olefin having a carbon chain length x. In
this case, the polyolefinic material of the inner sealing layer A comprises at least
two polyolefinic components, one being derived from a monomeric olefin having
a carbon chain length y and the other being derived from a monomeric olefin
having a carbon chain length x. The polyolefinic material of the outer sealing
layer B may also additionally comprise at least one polyolefinic component
derived from a monomeric olefin having a carbon chain length x, in which case
the polyolefinic material of the outer sealing tayer B also comprises at least two
polyolefinic components, one being derived from a monomeric olefin having a
carbon chain length y and the other being derived from a monomeric olefin
having a carbon chain length x. It is also contemplated within the scope of the
invention to provide a sealing layer and/or a filmic polyolefinic material having a
polymeric component derived from plural monomeric sources (for example a
polypropylene/polyethylene random or block copolymer, and/or a blend of
polypropylene and polyethylene), in which case provided that the sealing layer is
derived from at least one monomeric component which has a different chain
length from at least one monomeric originating component of the filmic
polyolefinic material, then the condition of the invention is realised. It will be
appreciated that in this case the filmic polyolefinic material and the material of the
sealing layer may consist of or comprise the same polyolefinic material, for

example a block or random copolymer or blend derived from plural monomeric
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sources wherein at least one monomeric source (for example ethylene) is of
different chain length from at least one other monomeric source (for example

propylene).

Preferably both x and y are from 2 to 4, although x and y must be different in this

embodiment of the invention.

Accordingly, the invention provides a means for forming a naked collation
package in which the naked collation film is rendered incompatible (for sealing
purposes at the sealing condition) with the polyolefinic {(especially polypropyienic)
material wrapping the individual packets. The naked collation film has sealing
compatibility with itself (A to B, A to A andfor B to B) at the sealing condition but
is sealingly incompatible (at the sealing condition) with the filmic polyolefinic
material of the individually wrapped packages. One way in which such sealing
incompatibility can be provided is by providing in at least the inner sealing layer
of the naked collation film at least one polyolefinic material derived from a
monomer of different chain length from a monomer from which at least one
polyolefinic material in the filmic material of the wrapped individual packages is
derived. Another suitable way of achieving such sealing compatibility is to select
the material of at least the inner sealing layer (and/or the outer sealing layer) to
have a low seal threshold, at which the sealing layer will be sealingly compatible
with itself at the sealing condition and/or with the other sealing layer of the naked

coliation film, but will be sealingly incompatible under that condition with the

L9
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i nconpatibility between the naked collation filmof 5
the invention and the filmused on the unit waps,

heat seal thresholds were carried using the 'Hybrid
three filmseal test. The inner seal of the naked
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and the strength of inner (naked t1on
5of ubtWdpsw ap GLS20/ GLT20/ XLT20) for each variant. 5
Exanple OUT/I N G.S20 OQUT 80C 85C 90C 95C 100C 105C
110C 115C 120C 125C 130C EXAMPLE O O O O
6 68 193 268 334 340 407
Accordingly, the invention provides a method as hereinbefore described for

forming a naked collation package in which the polymeric material of the inner
and/or outer sealing layer comprises at least one polyolefinic component having

10 alow heat seal threshold,

By “low heat seal threshold” is preferably meant that the sealing layer comprising
the polyolefinic material having the low heat seal threshold will seal to itself
and/or to the other sealing layer of the naked collation film at a temperature of
[5  less than 135°C, preferably less than 130°C, more preferably less than 125°C,
still more preferably less than 120°C, even more preferably less than 115°C and
most preferably less than 110°C when subjected to a sealing condition of for
example Spsi at a 0.2s dwell time. The sealing condition in forminQ the naked
collation package of the invention may be selected to correspond the said sealing
2 temperature, or to be greater than it, provided that the sealing condition is not
selected to be so great that sealing between the inner sealing layer of the naked
collation film and the polyolefinic filmic material of the wrapped individual

packages will begin to occur. The heat seal strength of the inner sealing layer to

- 10 -
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itself and/or to the outer sealing layer at the selected sealing condition is
preferably above 100g/25mm, more preferably above 200g/25mm, still more

preferably above 300g/25mm and most preferably above 400g/25mm.

The heat seal threshold of the or each sealing layer of the naked collation film to
itself and/or to the other sealing layer of the naked collation film should in any
event be lower than the heat seal threshold of the said sealing layer to the
polyolefinic filmic material of the unit wraps, preferably substantially lower, for
example at least about 5°C lower, preferably at least about 10°C lower, more
preferably af least 15°C lower. At the selected sealing condition the seal strength
of the or each sealing layer of the naked collation film to itself and/or to the other
sealing layer of the naked collation film should be higher than the seal strength of
the said sealing layer to the polyolefinic filmic material of the unit wraps,
preferably substantially higher, for example at least about 50g/256mm higher,
preferably at least about 100g/25mm higher, more preferably at least about

150g/25mm higher.

By “sealing incompatibility” or “sealingly incompatible” is preferably meant that
the seal strength at the sealing condition is less than 100g/25mm, preferably less
than 80g/25mm, more preferably less than 60g/25mm, still more preferably less
than 40g/25mm, yet more preferably 30g/25mm, even more preferably less than
20g/25mm and most preferably less than 10g/25mm, or even less than 59/25mm,

or close to 0g/25mm or zero.
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The sealing layer of the film may optionally be corona discharge treated, or
treated in some other way further to enhance the sealing incompatibility between

the sealing layer and the filmic polyolefinic material,

The filmic polyolefinic material may be of any known construction, including
monolayer and muitilayer, but in order to inform the selection of the polyolefinic
material of the inner sealing layer A for sealing incompatibility with the filmic
material it is generally only necessary, or primarily necessary, to consider only
the external outer later of the filmic polyolefinic. In this sense “sealing
incompatibility” refers to a substantial absence of sealing at the selected sealing
condition between the inner sealing layer A and the external outer surface of the

filmic polyolefinic material of the individually wrapped packages.

The invention also provides a naked collation package comprising an
arrangement of individual packages, individually packaged in a polyolefinic filmic
material, that are packed together in said naked collation package in a naked
coliation film, wherein the naked collation film comprises a sealable polyolefin film
having a polyolefinic core layer C, an polyolefinic inner sealing layer A and a
polyolefinic outer sealing layer B, the polyolefinic material of the inner sealing
layer A being selected for sealing incompatibility with the filmic polyolefinic
material of the individual packages under a specified sealing condition, and the

polyolefinic material of the outer sealing layer B being selected for sealing

-12.
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compatibility with B and for sealing compatibility with A under the selected
sealing condition, the individual packages being arranged in an ordered
configuration inside the package and with the naked collation film wrapped
around the ordered configuration of individual packages and sealed to itself (Ato
B) at a girth seal, and sealed to itself (B to B and optionally A to B and/or A to A)
at envelope seals at each end of the package, there being no seal between the

naked coltation film and the filmic material of the individual packages.

The sealing condition may be selected by the assembler of the naked collation
package and will generally comprise conditions of elevated temperature and/or
pressure and a dwell time for the sealing operation. Typically the sealing
temperature will be above 80°C, for example above 85°C, or even above 90°C,
Sometimes seal temperatures in excess of 95°C or even 100°C may be used,
Typically it is desirable for the sealing temperature to be below a certain level
also. An excessive sealing temperature may cause sealing of the naked collation
film to the individual packages. Generally the sealing temperature wilt be below
200°C, more often lower, such as below 175°C, below 150°C or below 140°C.
Usually it is preferable for the sealing temperature not to exceed 130°C. The
sealing pressure will typically be above 2psi, often between about 5psi and 25psi
for example. Dwell times may be selected in accordance with well known
principles and will generally be from at least about 0.05s to about 2s, for example

from 0.075s to about 1s, preferably from about 0.1s to about 0.5s.
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The sealing layers are preferably formed as coat layers, or coatings, on opposite
surfaces of the core layer C. These layers may be formed by coextrusion with
the core layer, by the subsequent application of one of more coats onto the
surface of the already formed core layer, by extrusion coating, or by a
combination thereof. Generally it is preferred that the sealing layers be

coextruded together with the core layer in manufacture of the naked collation film.

The sealing layers will generally comprise one or more polyolefinic
homopolymers, one or more polyolefinic copolymers, or mixtures of two or more
thereof. By “copolymers” in this sense is meant any number of constituent
polymer parts — so that bipolymers, terpolymers and copolymers of four or more
constituent polymer parts are all included, for example. Both random and block
copolymers are included in this definition, and the sealing layers may additionally
or alternatively comprise blends of one or more homopolymers, copolymers or
mixtures thereof. The sealing layer material for the sealing layers A and B may

be the same or different.

The core layer is polyolefinic and may also comprise one or more homopolymers,
one or more copolymers, or mixtures of two or more thereof. Preferably
however, the core layer comprises a homopolymer, more preferably
polypropylene, most preferably biaxially oriented polypropylene. The material of
the core layer may however be blended with one or more further materials to

select if desired additional or alternative functionality or aesthetics.

- 14 -
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It will be understood that the naked collation film may comprise additional layers
as well as the hitherto identified core and sealing layers C, A and B. Such
additional layers may for example include lamination layers, printable layers, UV
barrier layers, oxygen permeability or barrier layers, water vapour permeability ot
barrier layers and the like. Such additional layers may be provided also by
coextrusion, by post-coextrusion coating, by coexirusion coating or by

combinations of two or more thereof.

The naked collation film pay comprise, in its core layer and/or in one or more of
its sealing layers and/or in any additional layer(s) functional materials for other
purposes in relation to the functional or aesthetic characteristics of the film.
Suitable functional materials may be selected from one or more of the following,
mixtures thereof andf/or combinations thereof: UV absorbers, dyes; pigments,
coloranis, metallised andfor pseudo-metallised coatings; lubricants, anti-static
agents {cationic, anionic andfor non-ionic, e.g. poly-(oxyethyiene) sorbitan
monooleate), anti-oxidants {e.g. phosphorous acid, tris (2,4-di-tert-butyl phenyl)
ester), surface-active 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

- 15
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about 0.1 to about 0.6 pm); tack reducing additives (e.q. 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.qg.

hard resin).

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

form layers or coatings as such.

Films of the invention can also be made by the laminating of two co-extruded
films. Application of the outer layer(s) onto the core layer is conveniently effected
by any of the laminating or coating techniques conventionally employed in the
production of composite multi-layer films. Preferably, however, one or more outer
layers are applied to the substrate by a co-extrusion technique in which the
polymeric components of the core and outer layers are co-extruded into intimate
contact while each is still molten. Preferably the co-extrusion is effected from a
multi channel annular die so designed that the molten polymeric components

constituting individual layers of the composite film merge af their boundaries

16
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within the die to form a single composite structure which is then extruded from a
common die orifice in the form of a tubular extrudate. It will be appreciated that

any other shape of suitable die could also be used such as fiat die.

The polymeric film can be made by any process known in the art, including, but
not limited fo, cast sheet, cast film, or blown film. This invention may be
particularly applicable to films comprising cavitated or non-cavitated
polypropylene films, with a block copolymer polypropylene/polyethylene core and
skin layers with a thickness substantially below that of the core layer and formed
for example from random co-polymers of ethylene and propylene or random
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 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 streiching, for example, using the so-called bubble

process, or simultaneous draw stenter stretching may be used.

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

-17-



00O0O0O16 59 G.S20 auT

Exanple OQUT/IN GLT20 OQUT 80C 85C 90C 95C 100C 105C
110C 115C 120C 125C 130C EXAMPLE O 0 O O 5
95 184 215 264 247 297 1 Qut/In

from about 10 to about 240um thick, preferably from about 12 to 50um thick, and

most preferably from about 15 to about 30um thick.

In a multi-layer film in accordance with the invention having at least a core layer,
an inner sealing layer and an outer sealing layer, each sealing layer may
independently have a thickness of from about 0.05um to about 2um, preferably
from about 0.075um to about 1.5um, more preferably from about 0.1um to about
1.0um, most preferably from about 0.15um to about 0.5um. The inner and/or
outer sealing layers may be ink printable, either inherently or with the aid of a

suitable treatment, corona discharge treatment for example.

The invention is further illustrated by reference to the following examples, which
are by way of illustration only, and are not limiting {o the scope of the invention

described herein.

EXAMPLES 1to 8

Preparation of Film

A three layer polymeric tube was formed by coextruding a core layer (of
polypropylene homopoiymer with a layer of polyethylene/polypropylene/
polybutylene terpolymer (& random copolymer) as a skin layer on both sides of

the core layer. Prior to coextrusion the skin layer materials for the inner and

w18
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outer layers were blended with further functional materials intended in
accordance with the invention to provide selective sealability properties to the
fim. The tube was cooled and subsequently reheated before being blown to
produce a three layer biaxially oriented film tube. The film tube was then spliced
separated in opposite directions to form a three layer biaxially oriented film
having an inner layer of the approximate thickness specified below, a core layer
of approximately 23 to 24pum thickness, and an outer layer of the approximate

thickness specified below.
The film compositions are presented in Table 1.

Table 1: Sample Details

_19.



EXAMPLE 2 QUI/INOOOOOOOOOO O O-
GLT20 ouT EXAMPLE 0 0 0 0 4 15 5
119 99 36 216 3 Qut/In
Example Inner Coat Outer Coat %)mcharge
reatment |
0.17um thickness, 0.2§um thickness,
comprising a compounded comprising a compo_ugded Treated
1 ey masterbatch containing
masterbaich containing | g, . 4 8o03« + 0.5% silica
Exact 0203* + 0.2% silica + 0.5% silicone gum
. 0.25um thickness,
O.j?_'pm thickness, ded comprising a compounded Non
2 comprtlmgg tahcomr;oy nee masterbafch containing Treated
Eact 203" + 0.2 ailics | EXact 8203 +0.5% sifica
+ 0.5% silicone gum
0.35um thickness,
comprising a physical 0.25um thickness, Treated
3 blend of SPX78J3% + comprising a phiysical
0.04% silica + 0.175% blend of SPX78J3" + 0.1%
silicone gum + 10% silica
CB00H2*
0.35um thickness,
comprising & physical 0.25um thickness, Non
4 blend of SPX78J3% + comprising a ph‘ysical Treated
0.04% silica + 0.175% blend of SPX78J3" + 0.1%
silicone gum + 10% silica
CB00H2*
O.??um thickness, ded 0.25um thickness Treated
comprising a compounde L ! reate
¥ comprising a physical
5 mf‘_fg;,fg;‘c‘;‘;g%%%ﬁ * | blond of SPX78J3% + 0.1%
0.4% silica silica
0.25um thickness, dod 0.25um thickness, \
comprising a compounde - ; on
z comprising a physical
6 ma}st%?/a:&%;zsg%wa * | blend of SP‘X.78J3¥+ 0.1% | Ireated
0.4% silica siica
0.25um thickness,
7 G.25um thickness, comprising a physicat Treated
comprising C600H2* blend of SPX7843" + 0.1%
silica
0.25pm thickness,
8 0.25pm thickness, comprising a phzsica! Non
comprising C600H2 blend of SPX78J3" + 0.1% | Treated

silica

20 -
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* Exact 0203 and 8203 are octene-1 plastomers available from Dex Plastomers

CBS-Weg 2, Heerlen, P.O.Box 6500, 6401 JH Heerlen, The Netherlands.

* SPX78J-3 is a low seal threshold melt blend of a copolymer and a terpolymer
5 available from Sumitomo Chemical Co. Lid, 27-1, Shinkawa 2 — chome, Chuo-ku,

Tokyo, 104-8260, Japan.

CB00H2* is a propylene butylene copolymer supplied by Hyosung (Korea),
Hyosung Bldg. 450 Gongdeck-dong, Mapo-gu, Seoul (121-720).

10
Certain mechanical and opflical properties of the films were measured, with the
following results:

Table 2: Optics

Wide
Examplo Gloss % (45°) "j\a;;?ew Angle
Haze (%) Haze

iN oUT (%)

i 8.5 98. 28 5

2 89.3 83. 2.0 3.3

3 598 5.0 5 1 11

4 100.4 100.4 7.0 16

5 512 85.9 55 28

5 9.3 85.7 19 30

7 8.5 57 9 29 14

8 395 39.5 2.0 15

15 Table 3: Coefficient of Friction

Samples were tested on the Messmer Slip Tester using the Clampmod method.

Example | Static ]
IN/N ouT/ INJOUT NG | our |
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OUT METAL | METAL

1 030 0.53 0.36 032 030

2 029 043 031 0.21 0.23

3 0.57 0.56 047 0.52 0.41

4 0.45 0.50 0.46 0.28 0.28

5 0.40 0.55 0.44 0.32 0.37

5 028 041 0.30 0.21 0.24

7 053 0.56 0.57 050 057

8 549 0.5 0.54 637 058

Dynamic

Examele IN/IN ouT/ INOUT IN/ ouT/
ouT METAL | METAL

i 036 0.42 030 0.20 0.21

2 0.23 0.41 031 0.16 6.20

3 0.65 0.60 0.5 053 0.47

4 0.45 0.53 045 0.22 0.29

5 0.44 0.55 0.52 0.30 6.40

6 0.28 041 0.33 6.16 0.18

7 0.60 0.58 0.61 0.59 0.41

g 0.46 054 0.51 0.6 027

The sealing compatibility of the naked collation film of the invention to itself was

5 investigated, with the following results.

Table 4
Heat Seal Threshold{g/25mm)
Samples were sealed @ 5psi for 0.2 second dwell metal/rubber

10 (Bottom jaw off/ top jaw 80°C - 130°C).

INJOUT

Example

80°C | 85°C | 90°C | 95°C | 100°C | 105°C | 110°C | 115°C | 120°C [ 125°C | 130°C

S0
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EXAMPLE
1 0 0 0 13 11 42 306 128 364 505 449
2 0 0 0 0 0 0 6 8 113 14 141
3 0 0 0 0 5 10 6 342 355 353 339
4 0 0 7 8 80 263 405 472 376 455 504
5 0 0 0 0 0 0 0 4 26 8 16
6 0 0 0 0 0 6 11 15 12 133 54
7 0 0 0 0 7 4 24 157 448 490 503
8 0 0 0 0 11 14 257 547 384 388 461
ouT/OUT
Example

80°C | 85°C | 90°C { 85°C | 100°C | 105°C | 110°C | 115°C | 120°C | 125°C | 130°C

7 20 30 87 100 200 179 221 257 261 280

1

2 0 0 4 10 35 174 | 368 | 438 | 360 | 466 | 399
3 0 3 4 4 15 13 24 238 | 321 | 445 | 423
4 0 0 5 20 | 126 | 353 | 394 | 467 | 431 | 375 | 406
5 0 2 | 3 4 5 5 8 | 261 | 295 | 241 | 505
6 o | o | 2 3 35 38 160 | 263 | 326 | 294 | 480
7 0 0 2 4 4 5 93 356 | 306 | 353 | 263
8 0 0 3 9 97 366 | 448 | 427 | 408 | 403 | 470

To investigate the degree of incompatibility between the paked collation film of
5 the invention and the fiim used on the unit wraps, heat seal thresholds were
carried using the ‘Hybrid’ three film seal test. The inner seal of the naked collation
film of the invention seal is tested against the outer off the unit wrap, with bottom
jaw off.  The unit wrap films selected for this test were GLS20, GLT20, and
XLT20, all polyolefinic unit wrap films available from Innovia Films Ltd, Wigton,

10 Cumbria.

Table 5
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Hybrid Heat Seal Threshold
These tables show the out/in seal strength of the naked collation film and the
strength of inner (naked collation) to outer of (unit wrap GLS20/GLT20/XL.T20) for

each variant.

OUT/N »GLS20 OUT
80°C | 85°C | 90°C | 95°C | 100°C | 105°C | 110°C | 115°C | 120°C | 125°C | 130°C

Example

EXAMPLE 0 0 0 0 6 68 193 268 334 340 407
1 Out/In

EXAMPLE
1 OUT/IN 0 0 0 0 0 0 1 0 28 24 i1
»GLS20

ouT

EXAMPLE 0 0 0 0 0 6 25 27 121 35 240
2 Out/ln

EXAMPLE

2 OUT/IN 0 0 0 0 0 0 0 0 0 0 44

»GLS20
ouT

EXAMPLE 0 0 0 0 2 7 20 270 350 241 385
3 Qut/In

EXAMPLE
3 OUT/IN 0 0 0 0 G 0 0 19 48 92 20
» GLS20

ouTt

EXAMPLE 0 0 0 0 68 99 335 478 467 465 339
4 Qu/In

EXAMPLE

4 OUT/IN 0 0 0 0 0 0 1 12 10 38 49

» GLS20
out

-24 -



0849 0- GT20
354 158 _ 454 EXAMPLE 8 CQut/In

QUT/IN G.T20 QUT 0 0 0 0 0 0 0 0 6 15 17 Exanple

1

QUT 0 0 0 28 331 349
EXAMPLE 8

141

QUT/I N XLT20 OUT 80C 85C 90C 95C 100C 105C 110C 115C

120C 125C 130C

EXAMPLE
5 Out/in

12

12

EXAMPLE
5 OUT/IN
> GLS20

ouT

EXAMPLE
8 Oul/In

27

18

155

150

EXAMPLE
6 OUT/IN
» GLS20

ouTt

EXAMPLE
7 Qut/ln

20

16

128

213

300

EXAMPLE

7 QUT/IN

»GLS20
out

17

96

EXAMPLE
8 Out/in

22

66

308

467

447

343

EXAMPLE

8 OUT/IN

»GLS20
ouT

16

59

Examplte

OUT/IN » GLT20 QUT

80°C

85°C

90°C

95°C

100°C

105°C

110°C

115°C

120°C

125°C

130°C

EXAMPLE
1 Out/ln

5

95

184

215

264

247

297

EXAMPLE
1 OUT/IN
B GLT20

ouT

17

81

23

.25 .
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EXAMPLE
XLT20

auT

EXAMPLE
2 Out/In

EXAMPLE

2 OUT/IN

» GLT20
ouT

EXAMPLE
3 Out/in

15

119

99

36

216

EXAMPLE

3 OUTAN

B GLT20
ouT

"

16

EXAMPLE
4 Out/in

409

483

441

449

494

451

EXAMPLE

4 OUT/IN

» GLT20
ouT

27

24

96

EXAMPLE
5 Out/in

27

12

EXAMPLE

5 OUT/IN

» GLT20
out

EXAMPLE
6 Out/In

14

131

48

21

81

EXAMPLE

6 OUT/IN

b GLTZ20
ouT

EXAMPLE
7 Outl/tn

142

11

132

57

53

EXAMPLE
7 OUT/IN
> GLT20




EXAMPLE 0 0 0 0 2 7 34 29 14 11 26 2 Qut/In
EXAMPLE

XLT20

auT

2 QUT/INOOOOOOOOOOO

ouT

EXAMPLE
8 Oul/in

141

331

349

354

168

454

EXAMPLE

8 OUT/IN

> GLT20
OuT

15

17

OUT/IN »XL.T20 QUT

Example

80°C

85°C

80°C

g6°C

100°C

105°C

110°C | 116°C

120°C

125°C

130°C

EXAMPLE
1 0ut/ln

8

34

139

213

289

312

325

EXAMPLE
1 OUTAN
- XLT20

out

EXAMPLE
2 Outfln

34

29

14

T

26

EXAMPLE
2 OUT/IN
> XLT20

OouT

EXAMPLE
3 Out/In

50

123

287

269

208

EXAMPLE
3 OUT/IN
» XLT20

ouT

94

26

16

70

EXAMPLE

19

125

395

342

393

364

483

27 .
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EXAMPLE

4 QUT/IN 0 0 0 0 0 0 0 9 10 27 169

» XL.T20
ouT

EXAMPLE 8] 0 0 0 2 1 2 4 7 7 7
5 Out/in

EXAMPLE
5 OUT/IN 0 0 0 0 0 0 0 0 0 0 0
B XLT20

ouT

EXAMPLE 0 0 0 0 2 3 5 10 28 12 22
6 Out/in

EXAMPLE

6 OUT/IN 0 0 0 0 0 0 0 0 0 0 0

> XLT20
ouT

EXAMPLE | © 0 0 0 2 4 4 213 90 32 43
7 0utin

EXAMPLE
7 OUT/IN 0 0 0 0 0 0 0 0 5 2 9
» XLT20

OuUT

EXAMPLE | 0O 0 2 3 8 15 69 316 154 257 464
8 Out/ln

EXAMPLE

8 OUT/IN 0 0 0 0 0 0 0 0 7 12 18

B XLT20
ouT

EXAMPLES Sto 12
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The films were prepared in the same manner as the films of Examples 1 to 8 and

the film compositions are presented in Table 6:

5 Table 6: Sample Details

Example inner Coat Quter Coat .? ischarge
reatment
0.20um thickness, 0.30im thickness,
comprising a physical comprising a
9 blend of SPX78J3 + physical blend of Non
0.04% silica + 0.175% | SPX78J3*+ 0.1% Treated
silicone gum + 10% sifica + 0.5%
C600H2 silicone gum
0.20pm thickness, 0.30pm thickness,
comprising a physical comprising a Non
blend of BP physical blend BP Treated
10 {L2640AC' LLDPE + | LL2640AC LLDPE
0.09% silica + 0.09% + 0.09% silica +
SILICONE GUM 0.09% silicone gum
0.20pm thickness, 0.30um thickness,
comprising comprising
11 XM7080"/Adsy! + XM7080"/Adsyf + N
1.5%silicone + 1.5%silicone + Treatod
0.4%silica 0.4%silica
0.50um thickness, 0.50um thickness,
12 comprising comprising ’
XM7080"Adsyl XM70801/Adsyl Non
(50:50) (50:50) Treated

'a commercial grade of LLDPE supplied by BP (how Ineos), Belgium. N.V. Rue

de Ransbeek, 310 B-1120, Brussels.
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Ta random propylene ethylene butylene (terpolymer), supplied by Basell

Polyolefins Company NV. Avenue J. Monnet 1, B-1348 Ottignes, Louvain-la-

Neuve.

5 {a metallocene catalysed propylene-ethylene co-polymer , supplied by Mitsui

Chemicals inc. Shiodome City Center, 5-2, Higashi-Shmbashi 1 -chome, Minato-

ku, Tokyo 105-7117,Japan.

Certain mechanical and optical properties of the films were measured, with the

10 following results:

Table 7 Optics
Gloss % (459) Narrow |
Sample ° Angle g

Haze (%) | H3Z@

i ouUT (%)
S 985 1002 985~ 100.3 0-1  [08-11
10 102.3-104.5 103.6 — 105.9 0-1  109-10
11 954~ 96.4 951064 172 12022
12 96.6-97.7 97.6-98.6 6.7 114-14

Table 8 Coefficient of Friction

Samples were tested on the Messmer slip tester using the Clampmod method.

-30-
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EXAMPLE Static
IN/IN QUT/IOUT INJOUT
9 0.45 0.37 0.34
10 0.62 0.54 0.43
11 0.29 0.25 0.27
12 0.15 0.18 0.16
EXAMPLE Dynamic
IN/IN QUT/OUT INJOUT
9 0.39 0.32 0.30
10 0.37 0.39 0.41
11 0.16 0.16 0.15
12 0.12 0.17 0.14

The sealing compatibility of the naked collation film of the invention to itself was

5  investigated, with the following resuits.

Table 9
Heat Seal Threshold {(g/26mm)
Samples were sealed @ 5psi for 0.2 second dwell metal/rubber

10 (Bottom jaw off/ top jaw 100°C - 140°C)

IN/IN
Example | 100° | 105° | 110° | 115° | 120° | 125° | 130° | 135° | 140°
C C C C C C c |C C
9 0 0 0 96 | 101 399 | 339 | 349 | 360
10 0 281 | 342 | 337 | 366 | 437 | 352 | 412 | 342
i G | O 112 | 181 | 146 | 189 | 184 | 233 | 302
12 234 | 279 | 322 | 371 | 386 | 369 | 383 | 433 | 402

-3 -



EXAMPLE 0 0 0 0 2 4 4 213 90 32 43 7 Qut/In

EXAMPLE 7 QUT/INOOOOOOOOS5209
XLT20 ouT
OUT/OUT
Example | 100° | 105° | 110° | 115° | 120° | 125° [ 130° | 135° | 140°
clclclclclc|lcc c
9 0 | 0 | 413|398 | 343 | 349 | 410 | 411 | 400
10 0 | 244 | 315 | 368 | 343 | 368 | 363 | 330 | 360
11 0 | 123 | 157 | 142 | 321 | 289 | 328 | 325 | 315
12 212 | 232 | 302 | 372 | 386 | 389 | 406 | 433 | 412
INJOUT
Example | 100° [ 105° | 110° | 116° | 120° | 126° | 130° [136° | 140°
clclclclclcic|e C
9 0 | 0 | 50 | 116 | 384 | 352 | 346 | 404 | 479
10 0 1308 | 321 | 277 | 295 | 354 | 315 | 362 | 434
11 0 119 | 167 | 182 | 330 | 3563 | 361 | 366 | 442
12 281 | 311 | 342 | 396 | 406 | 419 | 405 | 433 | 412

To investigate the degree of incompatibility between the naked collation film of
the invention and the film used on the unit wraps, heat seal thresholds are carried
are using the 'Hybrid’ three film seal test. The inner seal of the naked collation
film of the invention seal is tested against the outer off the unit wrap, with bottom
jaw off. The unit wrap films selected for this test are GLS20, GLT20, and XLT20,
all polyolefinic unit wrap films available from innovia Films L.td, Wigton, Cumbria,
and the films of Examples 9 to 12 are found to be sealingly incompatible with the

unit wrap films,



EXAMPLE 0 O 2 3 8 15 69 316 154 257 464 8 Qut/In
EXAMPLE

I't-

XLT20

8 QUT/INOOOOOOOO 7 12 18
auT EXAMPLES 9 to 12

CLAIMS

A method for forming a naked collation package comprising:

a.

providing an arrangement of packages individually wrapped in a
filmic polyolefinic material;

providing a naked collation film for nakedly wrapping said
individually wrapped packages, the naked collation film
comprising a polyolefinic core layer C, a polyolefinic inner
sealing layer A on the inner surface of the naked collation film
and a polyolefinic outer sealing layer B on the outer surface of
the naked collation film, the polyolefinic material of the inner
sealing layer A being selected for sealing incompatibility with the
filmic polyolefinic material of the individually wrapped packages
under a specified sealing condition, and the polyolefinic material
of the outer sealing layer B being selected for sealing
compatibility with B and for sealing compatibility with A under
the selected sealing condition, wherein the external surface of
the filmic polyolefinic material of the individually wrapped
packages comprises at least one polyolefinic component derived
from a monomeric olefin having a carbon chain iength x, and the
polyolefinic material of the inner sealing layer A comprises at
least one polyolefinic component derived from a monomeric
olefin having a carbon chain length y, y being different from x

wherein both x and y are from 2 to 4, and wherein the sealing
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The filnms were prepared in the same manner as the
films of Exanples 1 to 8 and the filmconpositions are
presented in Table 6: 5Table 6: Sanple Details Exanple
I nner Coat Quter Coat Discharge Treatnment 9 0.20pm

t hi ckness, ' ySi I f 7 +

o oasar) | eGramRg) &fg‘gxg‘i?%h Cg’r']’@ﬂilau% Ep%d%’%ggwfge@&ﬂ% and
t hi ckness, sin si cal bl en ?f SPX7 +

0,156 51 1 caS IR Ee e Y e TS0 fantos SeRHaB Speration,
conprising a phy3| cal blend BP LL2640AC LLDPE + 0.09%
silica + 02090gE o dadivighiallowrannest egckegesrieagadordered
10 0. 20pmthickness, conprising a physical blend of

BP LL2640AGHniigLDRED+ i) .cOBAcS ivhitic aokyoleTDOY/mShHiin CCENEr QUM the
11 0. 20pmthi ckness, conprising XM/0801/ Adsy} +

1. 5%i | i copgked BoM®inl filga 0. 30pm t hi ckness, conpri si ng
XM708017Adsyi + 1.5%ilicone + 0.4%ilica Non

Treated 42, | S, , t s
(50.50) . 50%‘?5?5 ﬁﬁeg?*%?on%?*@g?ﬁgsﬂﬁﬁwﬁoégg hafls thdered

0 A BB o =

Ransbeek, 310 B-1120, Brussels 10
tube with overlapping edges:

e. forming a girth seal by heat sealing together the overlapping
edges of the film tube, without sealing inner sealing layer A to
the filmic polymeric material of the individually wrapped
packages; and

f. forming envelope seals at each end of the package by folding in
the film tube and heat sealing the folded ends, without sealing
inner sealing layer A to the filmic polymeric material of the

individually wrapped packages.

2. A method according to claim 1 wherein the polymeric material of the
inner sealing layer comprises at least one polyolefinic component

having a low heat seal threshold.
3. A method according to claim 1 or claim 2 wherein the polymeric

material of the outer sealing layer comprises at least one

polyolefinic component having a low heat seal threshold.

234 -



t a random propyl ene et hyl ene butyl ene (terpolyner),
supplied by Basell Polyolefins Conpany NV. Avenue J.
Monnet 1, B-1348 Otignes, Louvain-|laNeuve. 5 fa
rnetal |l ocene catal ysed propyl ene-et hyl ene co-pol yner ,

%:%lelreq}s% %ﬁsgg%@gﬁmé‘l m} %‘ﬁe ﬁh'&gﬂﬁeﬁfj@%ﬁ% \A{.%?(rein the

105- 7117, h |
pr oper t |pé’iy(ﬁ%nri'ﬁé”"f‘tﬁf'ﬁ&g {A&Bgoﬂn%g%g ﬁg'wecrﬂ%rﬁ%o comprises at

10following results: Table 7 Optics Sanple ' .
d oss %l %agg)one polyolefinic component detived from a. mMoRgResiy olefin

Angl e Haze CYO Wde Angle Haze INQUT " (%9 9 98.5 -
100. 2 9%aying doart®roshdin@rgihy. 1 10 102. 3- 104.5 103.8
- 105.2 0- 10.9- 1.0 11 95,4 - 96.4 95.1 -96.4 1 - 2
2.0 - 2.2 12 96.6 - 97.7 97.6 - 98.6 6 - 7 1.4- 1.4
15 Table 8 Coefficient of Friction Sanples were tested

g he Messa®ogshboligR] 85 éﬁg!' Rihel Re @a@f@'ﬁo%”ﬁt\bﬁgmm the
EXAI\/PLElN/lNStatIC [OUT TN OQUT 9 0.45 0.37 0.3

o2 B o e e Belsie Ptagh o2 © i

6. A method according to any one of claims 1 to 5 wherein the

elevated sealing condition temperature is below 200°C.

7. A method according to claim 6 wherein the elevated sealing

condition temperature is below 130°C.

8. A method according to any one of claims 1 to 7 wherein the dwell

time is from 0.05s to 2s.

9. A method for forming a naked collation package wherein a naked
collation film is rendered incompatible for sealing purposes at a
sealing condition with a polyolefinic material wrapping individual
packets, the naked collation film having Ato B, Ato A and/orBio B
sealing compatibility with itself at the sealing condition but being
sealingly incompatible at the sealing condition with the filmic
polyolefinic material of the individually wrapped packages, the

sealing incompatibility being provided by providing in at least an
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0.32 0.30 10 0.37 0.39 0.41 11 0.16 0.16 0.15 12 0.12
0.17 0.14 The sealing conpatibility of the naked
collation filmof the invention to itself was
investigated, with the following results. Table 9 Heat

Seal Thr old.(agl?2 S S S e

Epsi for 19'sSalilh 2RI, o &Q?aﬁ%@béﬁﬁ% i %F‘n@ﬁaavsvt one
off/ top jaw,100C - 140C) IN|N Exanpl e, 100 :

005 110 PrhBYABS Toatcliah desyel4BomeacmgnoneioE ditdgny chain
0 0 96 101 399 339 349 360 10 0 281 342 337 366 437 ,

352 412 lagugih fronp agmenomer fromyghicdoatiigast one polyolefinic material

in the filmic material of the wrapped individuai packages is derived,
the sealing condition comprising conditions of elevated temperature

and optionally pressure.

10. A naked collation package manufactured by a method according to

any one of claims 1 to 9.

11. A naked collation package comprising an arrangement of individual
packages, individually packaged in a polyolefinic filmic material, that
are packed together in said naked collation package in a naked
collation film, wherein the naked collation film comprises a sealable
polyolefin film having a polyolefinic core layer C, an polyolefinic
inner sealing layer A and a polyolefinic outer sealing layer B, the
polyolefinic material of the inner sealing layer A being selected for
sealing incompatibility with the filmic polyolefinic material of the
individual packages under a specified sealing condition, and the
polyolefinic material of the outer sealing layer B being selected for
sealing compatibility with B and for sealing compatibility with A
under the selected sealing condition, wherein the external surface
of the filmic polyolefinic material of the individually wrapped
packages comprises at least one polyolefinic component derived

from a monomeric olefin having a carbon chain length x, and the
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233 302 12 234 279 322 371386 369 383 33 402 - 31 -
OQUT/ QUT Exanpl e 1000 105 110 115 120 125 130 135 140
CCCC CCCC C9 0 0 113 398 343 349 410 411 400 10
0 244 315 398 343 368 363 330 360 11 0 123 157 142 321

289 328 329,35 WRatdh3 38t c3RRe 42aRRPIR8P M08 hRRes at least

12.

13.

14.

one polyolefinic component derived from a monomeric olefin having
a carbon chain length y, y being different from x, wherein both x and
y are from 2 {o 4, and wherein fhe sealing condition comprises
conditions of elevated temperature and optionally pressure and a
dwell time for the sealing operation, the individual packages being
arranged in an ordered configuration inside the package and with
the naked collation film wrapped around the ordered configuration
of individual packages and heat sealed to itself at a girth seal, and
heat sealed to itself at envelope seals at each end of the package,
there being no seal between the naked collation film and the filmic

material of the individual packages.

The method of any one of claims 1 to 9 or the package of claim 10
or 11, wherein the thickness of the inner and/or outer sealing layer

is 0.05um to 2um.

The method of any one of claims 1 to 9 or 12 or the package of any
one of claims 10 to 12, wherein the film has a thickness of 15um to

30pm.

The method of any one of claims 1 to 9, 12 or 13 or the package of
any one of claims 10 to 13, wherein the naked collation film is a

shrinkable naked collation film.
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412 I NV QUT Exanple 100 105 110 115 120 125 130 135

140 CCC CCCCC C9 0050 116 384 352 346 404

479 10 0 308 321 277 295 354 315 362 434 11 0 119 167

182 330 353 361 366 442 12 281 311 342 396 406 419 405
4331812 OGS bt %ﬁ% ®nkng @Qﬁ{nssgftc?? NELIPALI Bl thbtYackage

bet ween t he naked c ation fi the i nvention

and the fi -t he it W.aps.,. at_seal

e eshol i AR B MRS E N aen iR BB seRfy s A ana B
filmseal test. The inner seal of the naked collation
film of qrﬁéoqnp‘%ﬁﬂ %B%Iorid%‘(etr%%tt'@éted@zﬁ-nst t he outer

off the unit wap, with bottomjaw off. The unit wap
films selected for this test are AS20, GT20, and

XLT20, all polyolefinic unit wap filnms available from

| nridvi a Tid methad pf Waghdh wi@rstr ihe, ndiGaincbltatienffilinnis @bvided
Exanples 9 to 12 are found to be sealingly

i nconpatih bthe Wrih of he twe tsuworPdird @ arrféhdeMent of packages
met hod for form ng a naked col |l ation package

e oL AR ERETRAGIEs Gyl cocs

material; b providing a naked collation filmfor

nakedl y w appi ng said individually wapped packages,

t he _nak coIIationfiImcorrpr_ising%apol ol efinic

cor'd-| ajﬂre pethpdhef paY eneRfClaiRel 18 &aph ﬁé 19 499 thegpackage
the inner surface of the naked collation filmand a

pol yol efdf @iny angt efrclgisag do Iay mheBeiorthe Iseabstrength of the inner
surface of the naked collation film the polyolefinic

mat er i alseafing Heyémoethes @akiedgcdliayien Anbeal itgeelreidethe outer
for sealing inconpatibility with the filmec

pol yol efdeBlifg T&' hiheObelbbRd! Qéiél}ﬁgdl‘z'é‘ij\dliﬁoﬁ"ﬁ@@@%ra%l above
packages under a specified sealing ondition, and t g

pol yol ef1i0r(\)i ?%ﬁ erial of the outer sealing |ayer B

bei ng sel eote or sealing conmpatibility with B and

for sealing conpatibility with A under the selected
sealing condition, wherein the external surface of the
filmc polyolefinic material of the individually

wr dfped Theckedex ebapy icvesofatlaingadttodher paltgdi7edi tiecpackage
conponent derived froma nononeric olefin having a

car bon ofhanyg drenoft daxns dddo tiBeorpbl wehabirnihe sediatricabth of the
of the inner sealing |layer A conprises at |east one

pol yol efihidrCssAMRONSRE dethicvaakdd @@atioMHipREl Rs@f ahtibr the
having a carbon chain length y, y being different from

X wher eioﬁtegogé‘aslgwg?%e\‘ A" el EQBLd geéingaﬁgn?ﬁ‘ﬂ‘iSF\eslsnpreferably

the sealing -
above 400¢g/25mm.

19.  The method of any one of claims 1 to 9 or 12 to 18 or the package
of any one of claims 10 to 15, 17 or 18, wherein the seal strength of
the or each sealing layer of the naked collation film to itself and/or

the other sealing layer of the naked collation film is at least
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condition conprises conditions of elevated tenperature

and optionally pressure and a dwell tine for the

seal ing operation; c. arranging the individually

wr apped packages in an ordered configuration in

cont act o4y h-ef il ] r fanbif

cont act osfﬁ]’lggi;‘!?rﬁmm HRIEE T F 1RPELA N RN of A OTsebilfy PRS0 the

wr appi ng the na col | at

o apped "ouetal 86 Tn SRIPHFLERhe RReebil L 1 over 1 Hppi ng

edges; e. formng a girth seal by heat sealing

toget her the overl appi ng edges of the filmtube,

wi t hout sealing inner sealing layer Ato the filmc
poldfher i ihen@egrahpt any the qfrvgaideméw Byonmt Afpéd or the package
packages; and f. form ng envel ope seals at each end of

t he packdgeymnd of daimgs 10 toHé &i 1 td dBewardihdlat seal strength
sealing the folded ends, w thout sealing inner sealing

| ayer Adfohkher fdachi sedRlgy et ofMee hibRéd Adolibhien film to itself
i ndi vidually wapped packages. 2. A nethod according to

claim1 eing &gy @Qéﬁ'rgq?fei)/ér TR in%'kgﬁfcotllgﬁcl)riﬁ i@i@ﬁris at least

sealing | ayer conprises east one polyole

conmponent.hayd n ow, he seal, threshol d. A nethod
rccorar ngoRRa e onbhirtethers shBpaM oL e Sillpidrer to the
material of the outer sealing |ayer conprises at | east

one pol YOIX¥H¢Hie f'%ﬂﬁﬁiﬁ@ﬁ'to’tﬁg@i% V{aP§w heat seal
threshold. 4A nethod according to any one of clains 1

to 3 wherein the polyolefinic material of the outer
sealing |layer B al so conprises at |east one

pol2yiol eflihe ;etiantponeny oderdfugsinty onw @ opnRne20cooihef package
havi ng a carbon chain length y. A nmethod according to

any one pfar) 3hBBofl clfind Y186 &1 oy N7 §b Ex@t @Heﬁa@@'tgé%ealing

condition tenperature i s above 80C. A nethod accordi ng

to any f o clains 1 t 21 i .

seal | ng ‘eonfiers SR Plage, 4 RS, BitFoBuR b BRrature in the
met hod accordinaﬁig |§L 6 wherein the el evated

seal i ng "2oMCf P %%B rature is bel ow 130C. A net hod
according to any one of clainms 1 to 7 wherein the

dwell time is fromO0.05s to 2s. 9. A nethod for formng

a naked coll ati on package wherein a naked coll ation

fil2 i s Trenchetsmt! bhaoypatki dfl @aibey 1ded ond2parddosetheapackage
a sealing condition with a polyolefinic nateri al

wr appi N@fidili vhdual cRatket® ot 18 dgrakedocp] | ahkiinfthkMealing
having Ato B, Ato A and/or B to B sealing

conpat i bl kM WM I I £ al.j Lt t.

bei ng. seaITHENyEbRPLESE, ¢ Rind{th X°Llef e PRt i the
with the filmg. pol finic material of the
individﬁ%TQ?gtﬁgﬁggﬁqb ckages, the sealing

i nconpati bility being provided by providing in at

| east an inner sealing |ayer of the naked collation
filmat |east one polyolefinic material derived froma
nmononer of different chain length froma nononmer from

whi ch at | east one polyolefinic material in the filmc

mat eri al of the wapped individual packages is

derived, the sealing condition conprising conditions

of elevated tenperature and optionally pressure. 10. A
naked col | ati on package manufactured by a net hod

according to any one of claims 1 to 9. 11. A naked
col | ati on package conprising an arrangenent of

i ndi vi dual packages, individually packaged in a
polyolefinic filmc material, that are packed together

in said naked col |l ati on package in a naked coll ation

film wherein the naked coll gtion filmconprises a

seal abl e polyolefin filmhaving a polyolefinic core

| ayer C, an polyolefinic inner sealing |ayer A and a

pol yol efinic outer sealing |ayer B, the polyolefinic
material of the inner sealing |ayer A being sel ected

for sealing inconpatibility with the filmc



