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WO 2009/ 024810 PCT/ GB2008/ 050662 NAKED COLLATI ON
PACKAGE The present invention relates to a naked
w@odobme48om package and to a nethod for its  PCT/GB2008/050662
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 bl r | ene random
copol ynmer and n&pgfe@é@ﬁébétﬁgﬁfﬁggQépggtoner. 10 US
Patent No. 6,451, 426 discloses a sealable filmused
for packaging, particularly in the form of bags,
conprising an olefin polyner |layer and a sealing
The resent dnvendiosdptatemicaialert coliptinn packagayand to a method for
~ therebetween to provide peelability. US Patent No.
its papes®e. di scl oses a pol yol efin conposition for
preparing a 15 polyolefin film having heat sealing
properties. US Patent No. 5, 792,549 discloses a
coextruded biaxially oriented polyolefin packaging
USf PlatentaNe.ng,s87B82d dserIses & @RRAIAMRY Riulti-fy6P fifin |
and a cold seal receptive skin Iaygﬁ#‘%gegg?%j%gg%%bgem
colishfd é’ﬁﬁ%_aﬁ@né?rih@ﬂ@iﬁg LREpOIYSBHN @Hilntléilé}yc%rmdéﬁﬁﬁg%rlend of
opol yetthylene

heat shrinkabl e packaging conprising a c

PSS SRR MBS BRI

No. 6,979, 495 discloses a biaxially oriented
mul tilayer filmconprising a core |ayer of

usEHAES IR | BT 42 SRS, SRl b,

onprisin ol ymer which is an
par%cglgr!y in thge f%r#x ofybags, comprising an olefin polymer layer and a sealing

layer, and a separable block copolymer layer therebetween to provide peelability.

US Patent No. 5,898,050 discloses a polyolefin composition for preparing a

polyolefin film having heat sealing properties.

US Patent No. 5, 792,549 discloses a coextruded biaxially oriented polyolefin
packaging film having a cold seal release layer, a core layer and a cold seal

receptive skin layer.

EP-B-0963408 discloses an oriented coextruded multilayer film for heat
shrinkable packaging comprising a copolyethylene outer layer coextruded with a

polypropylene core layer.
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5 ethylene or a propyl ene honopol yner, ethyl ene
copol yner or terpolyner containing conononers of
w@e@pytane and/ or butane-1. WO A-01/ 49487 di sCPOFEB2@S/050662
mul tilayer polymeric filmfor packing cassette tapes,
conprising a core |ayer containing polypropyl ene,
pol yneric nodifier containing 10 polyolefin(s), and
hydrocarbon resin between a pair of skin |layers. US
Patent No. 6,908,687 discloses a heat shrinkable
polyneric filmfor use in _|abel applications o
UScRaiert NPnB 949495 dirclesaf 2 @FaNl%Wé?ﬂein?ﬁq oty ea filn eempsising
primary polyneric conponent and nodifier conponent
a ewrplaysr ef evngdiptactic ppalwrromeiene hemppodlymeopgndras least one
pl ast omer or ethyl ene/ propyl ene copol ymer. .
addNisriel Okl €0 3Bifatedt dbé oswe RysndonEistig ecpolymarr ivbithes an
polynmeric filmfor adhesive | abels conprising
ethplzngpoopy| prupylened poimopaienén déibylenepebydpmer bavewblymer
preset nelt flow rates, and olefin elastoners, 20
cortEmBrg0otrdfom&lisSst ippeSAerie Bhd@st Blitavear | ent ed
pol ypropyl ene film having a pol ypropyl ene base | ayer
and an outer |ayer containing polypropyl ene hono-, co,
or ter- polymer and HDPE or a blend to provide

WY ATAE, FBEIRES ¥ e B o Tats U oL BEER M cpssquy taes.
oo 28 BB oo Preayend el BerE  par tayaining
POl ioio bR BEo Bt B DaiReY RSP BB IIRES packet s
of cigarettes wherein an ordered group of individual
packets is packed solely in a sheet of transparent

heat - seal plastic packing material, which is fol ded
USaBatent INee 6o9QfP@4d digcngesta heat shrinkable polymeric film for use in

label applications comprising a shrink control layer including a blend of primary
polymeric component and modifier component comprising ethylene plastomer,

polypropylene plastomer or ethylene/propylene copolymer..

WO-A-04/003874 discloses a machine direction oriented polymeric film for
adhesive labels comprising polypropylene homopolymers and/or copolymers

having preset melt flow rates, and olefin elastomers.

EP-B-0622187 discloses a biaxially oriented polypropylene film having a
polypropylene base layer and an outer layer containing polypropylene homo-, co,

or ter- polymer and HDPE or a blend to provide shrinkage characteristics.
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forma tubular wapping. Agirth seal is then provided

to seal the tube, and 10 envel ope seals at each end of
wo b@mopaskage. This type of packagi ng i s known PCI/GBR®8/050662

art as naked coll ation, because the individual packets

are packaged only in the filmand not in, for

exanple, a larger box which is then wapped in the

film Shrink naked collation refers in the art to

thi s type of package wherein the filmis shrinkable

to wap nore tightly the coll ated packets once seal ed.

EP18:0622 B3R efliscinges 6baxially 79righted] eodwrapidener filmskdar  shrink

coll ation type packaging wherein the packaging film
wrapping, geavrg &f pelypidpyienet baseoiyer eddpaltgolayer(s) containing an

seal able layers. The seal abl e outer |ayers conprise
oleGnpot getermolympdandhelDitftbi ned filmis said to seal to

itself, but not to the biaxially oriented

pol ypropyl ene filnms of the 20 individual packages. -3

WD 2009/ 024810 PCT/ GB2008/ 050662 A nultipack system
WO-A-08108033adis¢idddsl a RRGKGDIOR %ab%h&ﬁaa‘?;k@&eof' &Pérettes wherein

biaxially stretch-oriented polypropyl ene m havi ng

an BRArEY 8¢ g ngbfy ﬂéﬁflddﬂl g)'iaglgélg d§§9+lléagsd|@¥?ﬁ ? drdefll bf %Rsc‘pea‘iient

i n DE3 EP14 oses propy
f. t filml
negtisiel) BlastBALRy G meferl Shicht i %ﬁewosut ﬁatogaeregcgrquy to
resustat.v rni ver are ffect
fo"@e%'*v%@af WeFEhs TR R e s om0 Sel e Bibe, and
at se | able a heat seal abl e varnish is ap Iled to
eny %ﬁg epeh /4 Of {0e PACkITCe s B typ ehpaGkRGINg is known in
marl l'y concerned with overwap filnms for naked
the@ﬂ pathabRd aQiriien dsicause dhe inslividual ffasketisvarevrackaged only in

reduce packaging costs and materials. Wien a nunber
thedfimi ardl potdinalfdryexsmuiegadarget bok edigicisgtieatwmppad ks the film.

for exanple) are to be grouped together and packaged
Shrérsk Bakear gelatibnmefiees inathe art to this type of package wherein the film is

shrinkable to wrap more tightly the collated packets once sealed.

US Patent No. 6,358,579 discloses another naked collation type packaging
wherein the packaging film is a polyolefin film with modified polyolefinic sealable
layers. The sealable outer layers comprise copolyester and the combined film is
said to seal to itself, but not to the biaxially oriented polypropylene films of the

individual packages.
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distribution or for bulk retail, it is usual for the
i ndi vi dual packages to be placed in 15 a |larger box or
w@easobomsibef ore then bei ng wapped. Naked col | B¢T/GB2008/050662
elimnates the need for the box or carton. However,
one of the problens of naked collation in film
wrapping is that in generating the collated package it
is.necessary to seal .the film package. This raises
A PRUPREESYEeh iBRitle mciig Ul aciRding ke iasesa a hingalin ot
oply to itself but also to the filmused to wap each
S“PP?&“Q/ i%\ﬁ%ﬁi PRlyeleRY lenerilmmaving mpgiied polyoisfinissheap-sealing
wherein the individual packs tend to be wapped in
laysss iprtieposachia BEBGR592%i s is a particul ar problem The
manuf acturer would often prefer to use pol ypropyl ene
filmfor its collated bundle, taking advantage of the
favourabl e optical and mechani cal properties of such
EPHi4B1828 Wiscldses thadlymrapgenéd Sis or tafiNe 2R00Hi0R 4340
PCT/ GB2008/ 050662 sealing the collation filmalso to

filni/lE@nihales Gleat-B&albbi té tHside HRBK Sil - Y
in the past been addr essede by prlor?/i%éie%@?ﬁgaﬂwlth%\é?

| ed by the” TV
T e pfoes eR R b B L8, YRS "Z‘ﬁé é'gi‘"?ﬁ&"%%&s
ol St B Bt ASCYeRRh Maish S e G tinie

filmmanufacturing process, both in terns of the
material used to provide the coating and, perhaps
I n necessitating a coatin

ThaOr € iqgortaptly . g
B pRUESE o NVEBFPR VP N MRl ueqnssRad Wik pvemwrap tfilins fos naked
Eg'ect of the present invention to provide an inproved
colfaliery Nakedcobiatian isnan 1effactive avayotce feduceapacigiging, costs and
particul ar one which avoids the need for an acrylic
magesials nYvhemce oubey of individugllyesmhagédwdiddsoiganette pasks, for
provided a nethod for formng a naked collation
exgrapleagee ctorrpei grionged 1tbgethev iztidngackagedr aggen@atr Hundle for
packages individually wapped in a filmc
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 collation
in film wrapping is that in generating the collated 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 to 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
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pol yol efinic material; providing a naked coll ation
filmfor nakedly wapping said individually wapped
weokagss) the naked collation film conprisi ngP@r/GB2008/050662
pol yol efinic core layer C, a polyolefinic inner
sealing layer A on the inner surface of the naked
collation 20 filmand a polyolefinic outer sealing
| ayer B the outer surface of the naked collation
sei"ﬁ/ﬂhet ‘Hg‘gBB’l‘ E/‘BT‘ é\ﬁ%toct iy ofthe dndivideal pagks. sSugh prgblems
| ayer A being selected for sealing inconpatibility
hay i the,gast begre agdiepsed by rmrevidingeiheapolygropylenic overwrap film
i ndividually wapped packages under a specified
forqwadeed egllativrivith an, acaylic edatingoWwhichefeials well {Git3F but not to the
2009/ 024810 PCT/ GB2008/ 050662 material of the outer
polypednyrenel wyanpirly betheginséliduet gacker HwdveRdacrylic coatings add
conpatibility with B and for sealing conpatibility
costi tohthd filndenarisctaghg présbsseabimeh ¢l bi s n?egéﬁé]%é&i to
the individually wapped packages in an ordere
rovedy tHa eadti]) aha ' | &f inal ' i
P | ayer A of ﬁe nhﬁgg{ggg%gﬁ E)rﬁp(?ﬁ'?{ng g\ﬂlr@g%%ﬁt%ghégcoatmg

op&@hsﬁf&wi@é gﬁmg‘ié,l‘mgﬁggmd the ordered configuration
of u P

i ndi vidual | y w apped packages to forma filmtube
W th overl appi ng edges; formng a girth seal by
seal ing together the overl appi ng edges of the film

- . W ut sealing inner sealing.layer Ato the
1t H Boicth B i S Dbrdn o provae af irapiniad Aekgd selasinecim
. Ba]cklages; gnd 10, form nF envel ope seal s at each end of
N PH¥CIEHR LG8+ B BRTGUIR ansewhichnavaids theapged dar angacrylic

the fol ded ends, without sealing inner sealing | ayer A
Cogtfi%t he filmic polymeric material of the individually

wr apped packages. Preferably the girth seal is forned

A to B. The envel ope seals may be forned B 15 to B
and/or Ato B and/or Ato A and conbinations of two

Aceardimgrie theepessent ifRreattion athbe ish@raiders Bamed &iefcPhing a
the filmc polyolefinic material of the individually

naked collation package comprising:

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



10

15

20

wr apped packages conprises at | east one polyolefinic
conponent derived froma nononeric olefin having a
w@asobomsehai n | ength x, and the pol yol efi ni c NP BEGB2008/050662
of 20 the inner sealing |ayer A conprises at |east one
pol yol ef i ni ¢ conponent derived froma nononeric
ol efin having a carbon chain length y, y being
i fferent fliom Xx.. More preferably the polyolefinic
m E’%‘rquﬁe QHterRealing daves £hpeing seigrind Brsealing competibility with
at | east one pol yol efinic conponent derived froma
B apshighserlingsampafibilits with A godethe setecradz«singGen 00662
having a carbon chain length y. Thus, in the case
whepBangiag die fnalivad yallyyaiappedh packagesean iaalordéreti®nfiguration in
i ndi vidual ly wapped packages conprises a
coplact/witihpblynlefiniccsegting ¢avier A dfehe abiked edliztion firat eri al  of
the inner sealing layer A preferably conprises a
pol wrappyd ehée cnakeapodiritionaMe @Fowhd e/ RIdere8NEdnfiguration of
conponent. 5 Preferably in this case the polyolefinic
indiAd @1l AWrapped PEciigeR o F6Rh it hShith ofbSshpi %gﬁééss es
a pol ypropyl eni c conponent and/ or a pol ybut'yleni '

co ; : -pol yol efjpic
ot o g o S bt e TS Wl ARpIRE A6 B
0 ' : l enic. c nept.. th ol yol ef j ni
o Wb B Se B Y RE8inG Jafer R 38 M Bl PSR gRgicipiprial o the
: rd ol yet hyl eni c conmponent and/or a 10
md§§ﬂ5'k?ﬁ?%ﬁ?@péﬁﬁﬁﬁ%eﬁ?q Preferably in this case the
polyolefinic material of the outer sealing Igyer.B
al sSETBEGTIELE, Ser)p AL BR¢h émdcolclbRRAskage S dpisingin the film
pol ybutyl eni c conponent. In the case where the surface
t”bﬁo?'%)%ﬁéﬁ‘i”?ﬁ thenfalded gndsf withe sealingiivoer ssalingalppedA to the
packages conprises a pol ybutyl enic conponent, the
filmie polymeric materak efthalndifiduaily Wwiapped paekdgey. | ayer A
preferably conprises a 15 pol yet hyl eni ¢ conponent

and/ or a pol ypropyl enic conponent. Preferably in this
case the polyolefinic material of the outer sealing

Preferpbly tBealisio seainpibmesd A toB| YRE BU/EBHE sEARRAREBE formed B
and/ or a pol ypropyl eni c conponent.

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

Preferably 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 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.
More 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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For the avoi dance of doubt it is nentioned that when
the external surface of the 20 filmc polyolefinic
woredogoaio of the individually wapped packagesPCT/GB2008/050662
conprises at | east one polyol efinic conmponent derived
from a mononeric ol efin having a carbon chain |ength
and t he pol yol efi ni c mat eri al of the i nner sealing

hag@%%caﬁb?ﬁ%ﬁﬂ% BB RS S 28 R BORTB e

PCT/ GB2008 662 hV|n carbon chain length y
M3y O S Preraitd HalymWraPPRd. BaFkROFss CAMETASE ofi BPlYeBwlenic
t he inner seal ing layer A may additionally conprise at
comggagntyige p%‘P’WPgFP'P ninaterigh i oentnngerseabiagd flayen & preferably
nmonomneric ol efin having a carbon chain length x. In
ComRriges a& eRolypreppienigoicempeinenireangydrala golybiutyléniaecomponent.
sealing |layer A conprises at least 5 two pol yolefinic
Preferghbbynamthés casee theepolyolgénicveatefialooh the mtenssadlingdagdr B also
having a carbon chain |length y and the other being
cortiprisesed pbiypnomylenic comipbaest &fd/er a palybiigledicesmpengfiaimthe
| ength x. The polyolefinic material of the outer

case@hbiOthel styfate BofRleficSifatidi bf 983 diVidGARPKIaBedipackages
| east one pol yol efinic conponent derivedfrom a

cor&EﬂQé’Qa%' Bo ?%dy@ﬁ@&%o@gﬁ?rtﬁg 2 f"mEer?Q%eElaﬁof tﬂe inner

ich case 10 the Inic
sod, 508y, A BBl LR S55oobRAls inogss, ancr =
o IRUSBRToBhE %g%%gﬁsa%bsyogq%gﬁ ot e

havi n ar b chain |length x. al so
OUtE] B BT v ¢ A GmoLEspe poleityTerie@mRpRRenl Gndor 3
rOV|de a sealing Ker and/or a filmc polyolefinic
polbfawhnzﬂ C%QP?\%}“ lms D sR§eurhese dempuiiesa pPekipielivig matsnial of
plural nononeric sources (for exanple a

thepidyyidugily| wranned| paekagiee reomptisesna qrolblutydénic opwhyorent, the
and/ or a blend of polypropyl ene and pol yethyl ene), in
polyblebhicc atdepalowf dibe irmer séaingeddyengAl pysferdly canpriced a
fromat | east one nononeric conponent which has a
poldethiyRnintorapandnt 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 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 polyoclefinic material of the inner sealing layer A

comprises at least one polyolefinic component derived from a monomeric olefin
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l ength fromat |east one nononeric originating
conponent of the filmc 20 polyolefinic material, then

wo b@ooossdd ti on of the invention is realised. |pCTGBR00BA50662
appreciated that in this case the filmc polyolefinic
material and the material of the sealing |ayer may
consi st of or conprise the sane pol yolefinic materi al,

f. |l e a bl ock or random copol ymer or bl end
hayjBg aRaDS R Gheim I8RGIN oeiag cifferent e o8 bolrsiginic material

PCT/ GB2008/ 050662 sources wherein at | east one
of fisniRer sealisulayer ¢ Brayesdditionallstaeymsise) ati least one polyolefinic
different chain length fromat |east one other
compereirdesived drate a monomeraplasin paviny besaghon Bhain length x. In
Preferably both x and y are from2 to 4, although x
thisapalsey te polybkefidic iatezial of thetihner searihgdaye ™ comptibes at least
i nvention. Accordingly, the invention provides a neans

twd polyblefinicngnaparings] arel beihy @eriveRebaua rondiésd ofdif having
naked collation filmis rendered inconpatible (for

a c@edr BBainlinBW PaFRSthat ofhle b%ﬁﬁ% BQ@V&OPQH Eorﬂ?)nc‘f\‘inéﬁ% Ioleﬁn

the polyolefinic (especially polypropylenic) materi
haWh@RPEABoh i dHngrd yal ' k! @il i
fi?m has seal iI ng ﬁgconpa;rﬁgﬁﬁﬂ@emwﬁ‘ﬁ%%f t?%« oté'gge%mg
/ . t ..seal i conditjop but is
’ayé'gaﬁA i“ni%l f%"n?&‘ﬁ%‘é’ﬁ%‘ﬂfé"’bgbt?‘sgh% lest NG 88”8[#'?‘%)30%?%9“
ilmc polyvol efini mat erial of the individually
o3 R Ty Br7 ion < il el Which case
i Nco tibility cap be provided is by providing in at
they %%i%‘%r}g‘?% ”?%ﬁ%%‘ g éEP i%‘ég"l $8AlRg lyfer thhalspgasaprisss) aftleast two
filmat |east one polyolefinic material derived froma
PolyRiRbRie companentse raier beiRgi derived gromfa orenomeimatefinf having a
which at |east one polyolefinic material in the
carppn rhainriangth af asfl thieeotiveneing idedved diemh 2 ackapesrid slefin
derived. Another suitable way of achieving such
hareg ki cagb@orhaini lbngthty  itsis tatss ebretempRed hdthiratiey s@peodf the
at least the inner sealing layer (and/or the outer
inveretni togprodidiera séaling 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 biend 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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have a | ow seal threshold, at which the sealing |ayer

W ll be sealingly conpatible wth itself at the
waeeabiomgicondi tion and/or with the other seal i PQI/GBY®B/050662

of the naked collation film but will be sealingly

i nconpati bl e under that condition with the WO

2009/ 024810 PCT/ GB2008/ 050662 polyolefinic filmc

mat erjal .of .t

Bl BRI A BB 0, Sl = o
St b, 558 o480 S8 e GBS, e

seal threshold. Sealing at a |ow tenperature prevents
propyen@laked col lation filmfromsticking to the 5 unit
wraps. Accordingly, the invention provides a nethod as
her ei nbefore described for formng a naked coll ation
package in which the polyneric nmaterial of the inner
Prederdblyrbadinixemdsye atd ngml 21ice4, althopgh xeanday mushbe diffexent in this
pol yol ef i ni ¢ conponent having 10 a | ow heat seal
embbdiashobfitheByvéntiow. heat seal threshold" is preferably
neant that the sealing |layer conprising the
pol yol efinic material having the | ow heat seal
threshold will seal to itself and/or to the other
Ac&ﬁé‘i'nggg théyﬂ/cfeﬁtfioﬁ rb%\ﬂé@ﬁda GREARY QN fcﬁrHiﬁ%aé ifaked collation
tenpérature of 15 l'ess than 135C, preferably | ess than
. . f | . . Ll ..oar .
packidFin Wich P nEl @R cblafEPll R rehBled biayBR' or seaiing
t han C an nost..preferably |l ess .t han 110C when .
purbif AR <Eaing SRRy BT oG [hetliaPlBipyenic
at, a 0.2s dwell time. Th ealj ng conditign in form ng.
mafivel naend C6e ey SR ERele. OesnREED AP0 M Pspeeaing
selected to correspond the said seali n% 20 »
corpafiditavithdtse(Atte BheA ¢p daandion Bda B)at the sealingacansiion but
the sealing condition is not selected to be so great
is seriinglyemicongpablelewss rthehgedling esonsiétian) nuith dyefiloic palgolefinic
naked collation filmand the polyolefinic filmc
matemiabof He pildividiealywnappedd ipadkagaetuaOnepaak agehioki s$uch sealing
begin to occur. The heat seal strength of the inner
incS@phiisittylcayefe bfovided 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

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



10

15

20

-10 WD 2009/ 024810 PCT/ GB2008/ 050662 itself and/or to
the outer sealing |layer at the selected sealing
wa@eovdior4son i s preferably above 100g125mm  norBCT/GB2008/050662
preferably above 200g/25mm still nore preferably
above 300g/25mm and nost preferably above 4009/ 25mm 5
The heat seal threshold of the or each sealing | ayer
of Egh_e naked collation filmto itself and/or to the
polyplgapicSimiG Rgteria) &f the wrarpathindiyidual packagest i Inmhisneasadthe
in any event be |ower than the heat seal threshold of
nalfﬂﬂbcglgatl@nsfém isrdpsignast ta bavehe vepy llgwisefl ittation| etiazacteristic
material of the unit waps, preferably substantially
be¢angerit isfformea franphtleast bmapolyaizohaving d mweheat seal threshold.
preferably at |east about 10C | ower, nore 10
Sepliref atralolyteatpdramsé pidventsovemakéd coiticheligct e ssdhg fdthe
condition the seal strength of the or each sealing
unit aysys. of the naked collation filmto itself and/or to
the other sealing layer of the naked collation film
shoul d be hi gher than the seal strength of the said
sealing layer to the polyolefinic filmc material of

AcddIBindh t . P I ant | . i gher. for
ckoiaind, P PREnorDipioRdD o SRS bBrebb i Hepeiiy for
bout .. 1009/ 25mm hi gher,. nore pr.eferably .
orfll £ B bt S SEERIT RS s R GaBlE ER o iner
inconpati bjlity" or "sealipgly inconpatible” is )
andipE PR segling. er Shmprisenal Badi 0B PaNgIanis camsonent having
sealing condition is |less than 100g/25nm preferably
a lqws beat sggl thigshaldg/ 25nm nore preferably |ess than
60g/ 25mm still nore preferably | ess than 40g/25mm
yet nore preferably 30g/25nm even nore preferably
| ess than 20g/25mm and nost preferably |ess than
By 10w/ iEnspalothresheid’|ie psefetably hgaiShat theaweatihg $8/er @omprising
Qg/ 25nMm or zero. ~11 WD 2009/ 024810 PCT/ GB2008/ 050662
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
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 forming the naked
collation package of the invention may be selected to correspond the said sealing
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
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The sealing layer of the filmmay optionally be corona
di scharge treated, or treated in sone other way
wo oobhoess1d o enhance the sealing i nconpati bilitpCheBr@®ensoss2
the sealing layer and the film c polyolefinic
material. 5 The filmc polyolefinic material may be of
any known construction, including nnnolayer and
tilayer, but in order to i rmthe sel ection
tseffindibr Yo e Riter HeAI08; @S0 e §“r‘1‘ﬁ8§eds§%?'ﬂ$g pfgtion s
A for sealing inconmpatibility with the fil
prefesatdly j aoviet 18@9@6%9 amoye gHeferafly @%ﬁyZOQﬂQém%fﬂM ynore
necessary, to consider only 10 the external outer
prefeaakﬁv abbve REO@/Rbmine apainyast efefaiably abpuerd@Doiehige.

"sealing inconpatibility"” refers to a substantia
absence of sealing at the selected sealing condition
between the inner sealing layer A and the externa

ThePhéfrseal fHrasitol@ bf tHigor Eadisealinglix@resfithe aaked eoliaiondim to
the individually wapped packages. 15 The invention

itseftl /G RVindesthar Rkt ROk} atf i nBREk agkatAMA Shdldd & any
arrangenent of individual packages, individually

eveﬂﬁfb‘éa% rl tﬂaﬂ el yoAeld d;:ﬂ'tﬁ dshbl¥ e thERLGId %Eahﬂd"?éyeﬁrts the

packe toget IP sal ed col atlon package I'n
. %ﬂﬂ%gﬁﬁici oL Lo e Wﬁéﬂ%fpli?ﬂef?ﬂbf%ﬁ%‘*%'h”fbwef
C L
3 sﬂy%aouiriﬁd WesopistFioples) %ae éﬁ%@ﬂ@“@w more
the_p ol efinic mater,i al

t
pregeéably@@leqsg)}g WRSi oY tlg%fs%!gptgg sp@pn% ggnq$ p@n 'the seal strength
i nconpat i bi llté}d\Mth the filmc polyolefinic mate

of the or ach saplinaiizyer phidrapked maéﬁ*orhfﬂgbt@c'itsqlf@dé@éputh@ Sther
condition, and the polyolefinic material of the outer
seadiog layeg of theenak@doesiliation &lne shewld berhiglerl thag the geal gpength of
2009/ 024810 PCT/ GB2008/ 050662 conpatibility with B
theasaidf sealtealayey toothEatddbidiefinjc ilrhic Avaderitr of tlkee unit wraps,
sel ected sealing condition, the individual packages
preRehBg SubstardrRgy i Higisdr, dbdexasiple at least about 50g/25mm 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 5g/25mm,

or close to 0g/25mm or zero.

“11 -
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configuration inside the package and with the naked
collation filmwapped around the ordered
w@onbiogusi@t i on of individual packages and seal BOI/GB82008/050662
itself (Ato 5 B) at a girth seal, and sealed to
itself (Bto B and optionally Ato B and/or Ato A
at envel ope seals at each end of the package, there
bei ng no seal between the naked collation film and
the filmc material of the individual packages. The
seal i condi tion y be selected by the assenbl er of
Th?h%eﬁ%'aae'aV% of 46 gl (™ gy partienglly hedCoionp daarae teated, or
npri se conditions of elevated tenperature and/or
tfea?eé*s@ FoEeathen v then teeerhence e sealingripcopeatitility hetween
Typically the sealing tenperature will be above 80C,
thef epaliegdaysir@ndibe éirgis olysiefenematdsiale 90C.  Somet i mes
seal tenperatures in excess of 95C or even 100C may be
used. Typically it is desirable for the sealing
tenperature to be below a certain level 15 also. An

Thexfiess ipoyokerlic MgatbASPATY b Sofmay &ALRA S&MtiueHoRf inchRing
naked collation filmto the individual packages.

mdadniseland hbgissRA! bldn tRaReahiy& %'éeiﬁloﬁ%fgﬂ%p%%%ﬁnic

nore often | ower, such as bel ow 175C ow 1

ma?éjlé?%flﬁlgcmne}-]%ggl rln% C)}e ofé fgrr ggglgr@bln%ge%anfn“@l S8R th8%imic

t enper at ure not pressure
mafbrip JELbEGiraly, SRR %;aam‘?ff"%aer”mﬁg%ﬁ“%%ﬂve 3 aiteBg only
n ccor dance nown lnCI pl nd wi
”‘e S| P e Qim'ﬁ?eeatﬁm'ca PSS I gﬁo&?”% “sealing
exa Ie fromO, 075s to about 1s, preferably from
mcaﬁmﬂib@ refery tayB siwbstantal abseaceof sgaliimatipecselected sealing
PCT/ GB2008/ 050662 The sealing |layers are preferably

condifiore Betyeardhie inagresaglinglaysst andthe extengb oster surface of the
surfaces of the core |ayer C. These |ayers may be

filnfio potydlefipiccoeterialisf the individualyherapped paakages. by t he
subsequent application of one of nore coats onto the
surface of the already fornmed core layer, by extrusion
coating, or by a
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
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

-12-
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5 conbination thereof. Generally it is preferred that
the sealing |l ayers be coextruded together with the
waeonenbayer in manufacture of the naked col | at POTIGBRI0BIS0662
The sealing layers will generally conprise one or nore
pol yol efi nic honopol yners, one or nore polyolefinic
copol ymers, or mxtures of two or nore 10 thereof. By

‘copol ymers" in this sense is neant any nunber of
cor@@a{@uuty weiHt B sy fasr sealingscempatikilitat with pd| ynder sthe  selected
terpol ymers and copol yners of four or nore
seafiogsconditort, prod yindivichat tsackagesl beihngchtrdaged fiar an ordered
exanpl e. Both random and bl ock copol yners are
corifigutatidedinsidet thes pdekage tan@nwitaN@et Hékéﬁ%bllé‘tgad Wﬁr\ﬁr ped
may additionally or alternatively conprise blends o

aro0ne tHy ordefsy Wémﬁnd@@%l Mé@ﬁ%ﬁ?g%na%egléﬂt rl&%lf (Ato

thereof. The sealing |ayer nmater the sea

B) étaé/guﬁﬁ sféa@%d%é%! ntobﬁ‘setllgk%rmy Bn 8ropﬂb££|fyf)§ % J‘ag?rcﬂ i A)

| ayer is polyolefinic an SO conpri

“ SR DR ALl S o
o SRR PR

ori ented pol ypropyl ene. The rmterl al of the core
| ayer may however be bl ended with one or nore further
materials to select if desired additional or
Thesealing gangitionumay iksnsgleetpd diy tesassembder, of the nalied collation
2009/ 024810 PCT/ GB2008/ 050662 1t will be understood
package anHavif deserallyl cemprise Eonditiorsyotelepatesieteatpeiratumnahd/or
|l ayers as well as the hitherto identified core and

preseué iaryl laaylered @neAfcanttie Bsedfinghoperddon.i omabichiBy &S s&8ling
for exanple include | am nation |ayers, printable

tembansture, withbebalbeve B6TC | fay exampRXatsiie $5oTerkivehtabRE 90°C
barrier layers, water vapour permeability or barrier

Somatiess séiltiehtpratuks inbedbsadsl éﬁ eng! el &@yanse @Waybﬁe used.

provided al so by coextrusion, by post-coextrusi

Typkafy ithd: dé%YraB%effatrrtHé's%ghﬁé’%rhﬂgraﬁfreb% 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 will 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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conmbi nations of two or nore thereof. 10 The naked
collation filmpay conprise, inits core |ayer and/or

wo moopeisor nore of its sealing |ayers and/ or P@I/@BY008/050662

addi tional layer(s) functional materials for other
purposes in relation to the functional or aesthetic
characteristics of the film Suitable functional
materials may be selected fromone or nore of the

Thefssialingavgrs arg riafiereblyt fhened as ad!l Byersovbicnatingsmeon opposite
thereof: UV absorbers, dyes; pignments, 15 col orants,

surfeegsabl theecorandyer Cpsﬁm lap¢al inbg d@ fooaed tyscoextrusion with
| ubricants, anti-static agents (cationic, anionic

the o tayenoby ithsi subseqgentp@pplichtny &ff BHeeBE mEer dididibnto the
nonool eate), anti-oxidants (e.g. phosphorous acid,

surfhéé Sof( 2hed-alteddgr ?crmécb"co%]elayér) b)ﬁséﬁl’u)smn coating, or by a

surface-active agents, stiffening aids, slip al%s (fo

com®¥iBhe tiftof! | @%n@hﬂl? toi][sI %?néfgrrééi 9'tﬂ§ E@%Iﬁ%t (!)aryﬁrs be

I mprove the ability o 0 sli esatls

coe?tn%o%??tgégtsht%v (A{ltﬂccﬁé o8 e Igg%u‘\ rﬁé) 7 %t\ﬁ/FBOS( b WaRed Tofktion film.
prodegradants, barri er coatings to alter the gas

and/or noi sture perneability properti es of the film
g vi nyl i dene Pal i des, %’F
Thearﬁeia"ﬂgoé il ygepes ye%ﬁﬂ’r@em %cPf/stma‘Prﬁl ROIYRi&finic
.g. Wwth an average particle size from -15 WD
homp@mﬁzﬁs@m& PCMe2ohS s erolypeis: o MiXiuesebiuo o wmore
r? tack reducing additives (e.g. fumed silica,
therepl. i &3y, “capdlyroense iguthis;, seree i meand amt euimdles qf ecapstituent
talc); additives to increase COF (e.g. silicon
polymrtnaﬂks)—; saddatt bipelymeos, i taypobrneens rdadactpesyroersasfdbor or more
printability, additives to increase stiffness (e.qg.

constitdestqeoiyrasr pess aje aRGstiidede Sort Oxdnnsle e aScth TARddH ag@l block
(e.g. 5 hard resin). Sonme or all of the additives

copblyFiepfarbipvrdEB YN BEs adfRton 0aRi Resedfind |eM i /ta‘d%ﬂsona!ly

to coat the filnms of the present invention and/or form

or a?teﬂ%Wv%lgyoutMeCBIeﬂm( dfto%‘:el br midfe ?'\%ﬂoz)@ S)ﬁ"gdér:s%owymers or

ormt er or surface |ayer o
mixﬂése{h@%df.vehye 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.
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ban"'@ﬂ Ibpdts

10 sone or all of the preceding additives nmay be added

separately and/or incorporated directly into the bulk
w@boobhesseor e | ayer optionally during film fornetT/GB2008/050662

(e.g. as part of the original polynmer conposition),

and thus they may or may not formlayers or coatings

as such. 15 Filnms of the invention can al so be nmade by

the lam nating of two co-extruded filnms. Application

of the outer layer(s) onto the core |ayer is

conveniently effected by any of the |am natin

It willdeg Hhgersiasirhgtithe ralipdctrliatiomfiny mavsseyrites ad ifienal layers

production of conposite nmulti-layer films. Preferably,

as Welleasethe bitkerto identided tose arlidagealingalayetsppl iAecndoBt h&uch

substrate by a co-extrusion technique in which the 20

addpieinghayes haggonexdmplefintibee toniaation layets iprintabde fayarse UV

co-extruded into intinmate contact while each is still

Byrfedr pethieabiiy 60banibr layeRN waserafdpeat permhéabita or
nul t1 channel annular die so desi gned that the nolten

bangé?J béggré Gng ARBOREN! %ucﬁoé@dlhéﬁétl'laﬁe%ﬂﬂby'b@@hdt@é@%ﬁso by

conposite filmmerge at their boundaries -

coe}éﬂtsagrq of &246(}& el rﬁ@gﬁo%/ogﬁ‘%s&)g %&e&ﬁﬂsﬁhe c@'aﬁné oor by

m a si’ngl & conposite struc S the

xtruded fr n, di e orlflcelntheformof a
co eth%%ﬂogls °é>§‘f"$?&§i°e“8?%w| | be appreciated that any

ot her shape of suitable die could al so be used such as
flat die. 5 The polyneric filmcan be nmade by any

ocess known in the art, including, but not |imted
The @aka&a@q"a@ﬁeeﬁﬂm RAYsIOMRRIISR, inpjts sp YEF PRg/ofrH) gne or more of
invention may be particularly applicable to filmns

its eeatipgilayerg au/er it aay @ddm@naldawrt(%)t feactignal ypatergls ae other

films, with a bl ock copol yner

purpmqsp'rmpglbﬁme/tp ohgefungtiere woaesthelic chbhiactdrisyies ofviihehfilm.

a thickness substantially below that of the core |ayer

Suitabie fupctienhl Ihatkeinisexaypeaddcten framdomne oo rmaoé yfithes falbwing,

et hyl ene and propyl ene or random terpolyners of

mixRIr8PMheRef RidwH esabmBtomd tvdrese. UV hebsorbdrs mMayes; pigments,

conprise a

colorants, metallised and/or pseudo-metallised coatings; lubricants, anti-static
agents (cationic, anionic and/or 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
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bi axially orientated pol ypropylene (BOPP) film which
may be prepared as balanced filns using substantially

we@omal24see hi ne direction and transverse dir ecP¢DGB2008/050662

stretch ratios, or can be unbal anced, where the film
is significantly nore 15 orientated in one direction
(ND or TD). Sequential stretching can be used, in
ich heated rollers effect stretching of the film
abo%@ 1nﬁ?:l%%ﬁét §:& ¢&; 6?10%% %'“%?EWE%?S g%@n furged S‘“Ca 'slica,
_thereafter used to effect stretching in the transverse
silicane esim)omartioylatermaterialsl (£.9.siata)l edditves ta inareass REF (e.9.
for exanple, using the so-called bubble process, or
silicen mwarbide)e additideanto swmoveinksadietsidti agd/oapribabiiibe dddRives to
The filnms used in accordance with the present
increasee stiffrsss Q. hydadcagborarasin)y additivédte keesssesshrinkage (e.g.
according to the application requirenents. For exanple
hard Rgynycan be -17 WO 2009/ 024810 PCT/ GB2008/ 050662
fron1about 10 to about 240pm thick, preferably from
about 12 to 50pmthick, and nost preferably from
about 15 to about 30pmthick. In a nulti-layer filmin

Son‘fi‘é:Spélg@ﬁg\g é’&d‘itnleé hggedr%ﬁ%@g rﬁ%@g}éha%d ?&rg I?starsats ?c&ﬁFSsmon

er an eér sea

to CP%‘iyth,f ggg %E hsefe ;?rl(e;!ﬁ? BYI n @n(nﬁ?ﬁjm fgldrﬁ%glﬂe?v? %ﬁﬁ% wrr]m?c emgy itself
r ef out abo

be Eele€PRR) A BIDR OB roT TS ARl o tmee%ﬁg% Aggratively,
preferabl fromabout 0.15pmto about 0.5pm The inner

somendropll euttee Riespding aaqlévgs rfﬁ9yb*ée.¢ﬁ<d isePamately and/or
either inherently or with the aid of a 10 suitable

incqrp@'atadedirectladmtortge dutkcofdhe eoter lagemaniionaly destegrfimeformation
invention is further illustrated by reference to the

(e.gf ablpawi ofgthe xaigiiad polynteradom@rsiiony, awd/thais they oty ait map not
only, and are not limting to the scope of the
fornh Riyers orodbatilgs @sidoed. her ei n.

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
muiti channel annular die so designed that the molten polymeric components

constituting individual layers of the composite film merge at their boundaries
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15 EXAMPLES 1 to 8 Preparation of Film20 A three

| ayer polyneric tube was forned by coextruding a core
wo 2008024806  pol ypr opyl ene honopol ynmer with a | BGEGBOG08/050662

pol yet hyl ene/ pol ypropyl ene/ pol ybutyl ene terpol yner

(a random copol yner) as a skin |ayer on both sides of

the core layer. Prior to coextrusion the skin |ayer

materials for the inne WO 2009/ 248

Wit BB R P BB R0l dtrenc e et el 8 fed fom

further functional materials intended in accor ance
comypem dig, grifiek, EntheoemMP# BlRus extugats. Jewlldag apprectajed that

properties to the film The tube was cool ed and
anysatbeeghapst ofysuitabledtie govldralsebe used sithvamflatodiepr oduce a

three layer biaxially oriented filmtube. The film

tube was then spliced 5 separated in opposite

directions to forma three |ayer biaxially oriented

The pblgmehaimgaanbe nezele byagey pedcesbanapprinxthaairte including, but
t hi ckness specified below, a core layer of

not PRIt tBTBEQStY sRGett TadfPil! bk AHORA SHlmANATIAE iAW Mion! ﬁté@r be
of the approxi mate thickness speci fied below 10 The

parfxédléﬂfo%?ﬁéédlé’n%arfﬁmgr eécﬁﬁg n chaRhdl: or TaBhRalitated
Sampl'e De s -19 WO 2009/ 0 481 PCT/ (B2008/ 050662

pol@f?@ﬁéﬁ? L %&QE@%#&O&&?&@@ é@)‘?@%ﬁeﬁg&lg%gﬁﬂ% core and

skin %nBPsL\N?ﬁ% tp; Eﬁéss 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 stretching, 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
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1 conprising a conmpounded mnasterbatch contai ni ng
mast er bat ch cont ai ni ng Exact 8203* + 0.5%silica
wezagn248203* + 0.2% silica + 0.5% silicone um pOr/2Bpivs/ 050662
t hi ckness, 0.17pmthi ckness, conprising a conpounded
Non 2 conprising a conpounded masterbatch contai ni ng
Treated masterbatch containing Exact 8203* + 0. 5%
silica Exact 0203* + 0.2%silica + 0.5%silicaone
froro abgphi @ ke eRetd240upbiRink: srefgrabiningmsabaut d23gpRpm thick, and
t hi ckness, Treated 3 blend of SPX78J3# + conprising a
mO?:iwng@IYiTOUH%@ITHﬁdQ abogt 3qBswetickend of SPX78J3 + 0. 1%
silicone gum+ 10% silica C600H2$ 0. 35pm thi ckness,
conprising a physical 0.25pmthickness, Non 4 bl end
of SPX78J3# + conprising a physical Treated 0.04%
In asiiticlayer fmlinSd6dordanreteokittSIP iBVention. Hdrgy & leastea gora layer,
10% silica C600H2$ 0.25pmt hi ckness, 0.25pm

an itHetke@simg BYEPrdrd R @ufé@f'ﬁéyﬂﬁgleldyé'rf esicdsealing layer may
rrasterbatch of C600H2$ + conprising a phisical 5 blend

indendBtP haved Ptnlckhesd of BT abb SN B5GMMoatdut 124, 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 to the scope of the invention

described herein.

EXAMPLES 1108

Preparation of Film

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

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



10

0.4%silica 0.25pmthickness, 0.25pmthickness,

conprising a conpounded Non 6 nasterbatch of C600H2#
wo2@monpsisici ng a ph sisal o silicone i cone gumBCHGBRWS/050662

of SPX78J3y+ 0.1% Treated 1.75 silica 0.4%silica

0. 25pm t hi ckness, 7 0.25pm thi ckness, conprising a

physi cal Treat ed conpri sing C600H2$ bl end of SPX78J3

+ 0.1 %silica 25pm t hi ckness, 8 0.25pmt hi ckness, ;
outelorlpY§rsi MEre &Fﬁ@ieé'aIW'KbrfU”b%hprﬂ@ti'Qﬂjﬂ CARREALS bindensiesk in

SPX78J3 + 0.1% Treated silica -20 WO 2009/ 024810
accPTRNCB20IUB LS OBEntion texpiovide 2@decivg Sabilily eoropering-to the

pl ast omers avail able from Dex Plastoners CBS-Wg 2,
filmHe&hé dnbe Rvd3 Boale65Q sldsEhuhtiHaehdeadad bEfiere being blown to

Net herl ands. # SPX78J-3 is a | ow seal threshold nelt
probl&nd tieedagaimayiany oddgrded filne tyls. yTies filnd tubeaivbalen spliced

from Sum tonmo Chem cal Co. Ltd, 27-1, Shinkawa 2 -

sep@lRER in CHpIsodite, dird@ions, tol RAmB d6fhred ARt bI@RRAYLSridnted film
propyl ene butyl ene copol yner supplied by Hyosung

ha\@gul nleélgzzgc;f.riﬂe Bhgmhxifiale fRRAGSOLp&fMEl bMBROa%Kbre layer

of approximately 23 to 24um thickness, and an outer layer of the approximate

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

Table 1: Sample Details
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10 Certai n mechani cal

films were neasured, with the
w{d advbm24810 Opt i cs Narrow W de

Angl e Angl e

1.5

and

2 89.3 83.9 2.

Haze (% Haze IN OUT (/)

optical properties of

follow ng result

t he
S:

Exanpl e G oss % $dBHEB2008/050662
1 98.598.2 2.8
0 3.3 399.8099.02.11.1 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 7985907.92 21 4 899 599520186 12}(‘%@
g 3. Co t of Frliction were tle arge
Ex%ﬁﬁ’l'te He l\/bss?ré?r; F{FI% Test er usi ng ?‘iﬁgp%sétrmrmd nefl feaiment
Exanyl e 33 17 @%%48 | N1QRFumNhioRoFEs, 21 IO
2009/ 0248 1 / ogc 66 p@ifig MEDAIpdURTAH (1 Drefed
0. 53 masg”5 rg%tc contammg 9Eﬁ\a§iﬁ;r260a§ﬂlcoar;$1n{?g 23
Exact 0203* + 0.2% silica |~ g gor i oo > 1
.5% silicone gum
0.17um thickness, c:c>m0'r'2$5illwj mat Tgrnneosj t,wded Non
2 comprising a compounded prising pour
g masterbatch containing Treated
masterbatch containing - o/ il
Exact 0203* + 0.2% silica Exact 8203* + 0.5% silica
) + 0.5% silicone gum
0.35um thickness,
comprising a physical 0.25um thickness, reated
3 blend of SPX78J3* + comprising a physical
0.04% silica + 0.175% blend of SPX78J3" + 0.1%
silicone gum + 10% silica
C600H2}
0.35um thickness,
comprising a physical 0.25um thickness, Non
4 blend of SPX78J3" + comprising a p gsncal Treated
0.04% silica + 0.175% blend of SPX78J3" + 0.1%
silicone gum + 10% silica
C600H2*
comgnzs?l?;i ;hci;‘::siinded Cgﬁzpi?s%;hécgge:%a‘ Treated
S ma18t7§5rob/atch of C600H2® + blend of SPX78J3X+ 0.1%
.75% silicone gum + silica
0.4% silica
0.25um thickness, 0.25um thickness,
comprising a compoundied comprising a ph%/sical Non
6 meyst_ieégatch of C600H2* + blend of SPX78.3% + 0.1% Treated
.75% silicone gum + silica
0.4% silica
0.25um thickness,
7 0.25um thickness, comprising a phzsical Treated
comprising C600H2* blend of SPX78J3" + 0.1%
silica
0.25pm thickness,
8 0.25um thickness, comprising a phzsical Non
comprising C6OOH2i blend of SPX78J3" + 0.1% | Treated

silica
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3 0.57 0.56 0.47 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 6 0.28 0.41 0.30 0.21 0.24
WO 20953800 56 0.57 0.50 0.37 8 0.49 0.52 0.54 BCREGEB00RB50662
Exanple Dynamic ININ QUT/ INOUT INN OQUT! QUT METAL
METAL 1 0.36 0.42 0.30 0.20 0.21 2 0.23 0.41 0.31
0.16 0.20 3 0.65 0.60 0.52 0.53 0.47 4045053
0.45 0.22 0.29 5 0.44 0.55 0.52 0.30 0.40 6 O.
* Exact P29330082@3 gre gcteped. plgstorsys @vaiiatie gwny Dex Plastomers
0.46 0.54 0.51 0.26 0.27 The sealing conpatibility of
CBéiwegak Bgeden.| RO.Bax 5500 601t e Heatemt ThenNelberlards. f
was b5 investigated, with the following results. Table
4 Heat Seal Threshol d(g/25mm) Sanples were sealed @
5psi for 0.2 second dwell netal/rubber 10 (Bottom jaw
* SPKY78J-8308 d W SO threbBOIR) meobierd 6f & NoPbIYmeBRdSH €rpbigmer
95C 100C ( 105C 110C 115C 120C 125C 130C

5 available from Sumitomo Chemical Co. Ltd, 27-1, Shinkawa 2 — chome, Chuo-ku,

Tokyo, 104-8260, Japan.

C600H2* is a propylene butylene copolymer supplied by Hyosung (Korea),
Hyosung Bldg. 450 Gongdeok-dong, Mapo-gu, Seoul (121-720).

10
Certain mechanical and optical properties of the films were measured, with the
following resulits:

Table 2: Optics

e

i5

% (45° Narrow XV'd[e
Example Gloss % (45%) Angle ng'e
Haze (%) Haze

IN ouT (%)

1 98.5 98.2 2.8 1.5
2 89.3 83.9 2.0 3.3
3 99.8 99.0 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

Table 3: Coefficient of Friction

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

Example

Static

IN/IN

|

ouT/

|

INJOUT

|

NG|

ouT/




-22 WD 2009/ 024810 PCT/ GB2008/ 050662 1 0 0 O 13 11 42
306 128 364 505 449 2 0000006 8 113 14 141 3 O

wW® 26902481010 6 342 355 353 339 4 0 0 7 8 80 26BCcHEB206b$/850662

376 455504 50000000426816 6 000O0O0G6
11 15 12 133 54 7 0 0 0 O 7 4 24 157 448 490 503 IL_
8 00 0011 14 257 547 384 388 461 Exanple OUT/ OQUT
0C 105C 110C 115C 120C 125C 1

80C 85C 90C 95C 1

0oCc 1 7

20 30 87 100 200 1

79 9T 257

261 290

2 MEJAL 1

) IPETAL

174 368 438 038D 46

6 39%3 3 C

3 8.3 15

13 @42238

3210.30

445 42374 §3h

0 léqgsbs

’)/I’l CAL

5940@4/ 4

13357406

L..20

> 923

0 206

-
o: o (o Juya o)

294 460 | 7

5)
C. . 1Q 2955415
I I
2

T4 888 ac

Q pe

6 38&7353

>

76’26 52UU ;

3549

974366 448 A5 408

409-5970

To PrPest i

gat 8.28he ¢

Jlegr@-QB

of 51 nconpat i0M40 ity

beOvEen t

he palged

ol | ar3pon f

i | npgfr

5 ghe |nvent0|_g1 an
t |

d TR i 1T

n USG%QOH [i

ne y%t V\ﬁ

13PS 24

[
I"noTias

neat—seal—tiye

coBlatio

o B of

o i

art trst
of

AT

1 Ibl37

\ner al

;hQ-ﬁ%ver

ti oR-5eal

IS 98é7ted

0.28

agai nst the outer off the unit wap,

with bottom

j aw

off. The unit wap filnms selected for this test were
GLS20, GLT20, and
Dynamic
Example ouT/ IN/ ouT/
IN/IN ouT INOUT | wETAL | METAL

1 0.36 0.42 0.30 0.20 0.21
2 0.23 0.41 0.31 0.16 0.20
3 0.65 0.60 0.52 053 0.47
2 0.45 053 0.45 0.22 0.29
5 0.44 0.55 0.52 0.30 0.40
6 0.28 0.41 0.33 0.16 0.18
7 0.60 0.58 0.61 0.59 0.41
8 0.46 0.54 0.51 0.26 027

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

Table 4

investigated, with the following results.

Heat Seal Threshold(g/25mm)

Samples were sealed @ 5psi for 0.2 second dwell metal/rubber

(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

27 .




XLT20, all polyolefinic unit wap filnms available from

I nnovia Filnms Ltd, Wgton, 10 Cunbria. Table 5 23 WO
wQ@0900R4810 PCT/ GB2008/ 050662 Hybrid Heat SepdT/GB2008/050662

Threshol d These tabl es show the out/in seal strength

of the naked collation filmand the strength of inner

(naked collation) to outer of (unit vvrap

1 o A e A e T e 4, [ 505 | 449
2  120C 125€ 130¢ EXBVPLE® 0 0D 6 6% 193 Hg 3343340 14 141
3 4070 1 Qut/|Ing! EXABPLE SLOUT/hdl O 0@ O (B42 1 (BSEZS 2853 | 339
4 Qe ExAMPLE 3o SN 0 6B 0 0 6 g0 a0 | 504
5 1 dsio %rrj\ngxm\/ppl: 0o P00 P7boS70 34 412% 8 16
6 0 0 0 0 6 11 15 12 133 | 54
7 0 o 0 0 7 4 24 157 | 448 | 490 | 503
8 0 0 0 0 11 14 | 257 | 547 | 384 | 388 | 461
Example OUT/OUT
80°C | 85°C | 90°C | 95°C | 100°C | 105°C | 110°C | 115°C | 120°C | 125°C | 130°C
1 7 | 20 | 30 | 87 | 100 | 200 | 179 | 221 | 257 | 261 | 290
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 0 0 2 3 35 38 160 | 263 | 326 | 294 | 460
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 naked collation film of
5 the invention and the fiim used on the unit wraps, heat seal threshoids 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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3 Qut/In EXAMPLE - 3 QUI/INO OO O O O 0 19 46 92 20
OUT EXAMPLE k O O 0 0 68 99 335 478 467 465 339 4
W@ o SEXAVMPLE ' QUT/IN1 OO O0OOOO0 1 12 2O1/882009/050662
{ -G.S20 QUT -24 V\D 2009/ 024810 PCT/ GB2008/ 050662
EXAMPLE 0 0O 0 0 0255 4 12 12 5 CQut/In EXAMPLE 5
QUT/INOOOOOOOOOOO -G3S20 AUT EXAWMPLE ; ©

27 18 155 150 6 Qut/In EXAMPLE 6 OUT/IN
Hy%'dd*%a‘#%?'c%h 00 -G.S20

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/XLT20) for

each variant.

OUT/IN »GLS20 OUT

Example 5556 185°C [90°C | 95°C [ 100°C | 105°C | 110°C | 115°C | 120°C | 125°C | 130°C

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 11
» GLS20

ouT

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

EXAMPLE
2 OUT/IN 0 0 0 0 0 0 0 0 0 0 44
»GLS20

ouT

EXAMPLE | O 0 0 0 2 7 20 270 350 341 385
3 Out/ln

EXAMPLE
3 OUT/IN 0 0 0 0 0 0 0 19 46 92 20
»GLS20

ouT

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

EXAMPLE

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

»GLS20
ouT

Z24 -




OUT EXAMPLEO 0 0 0 0 2 20 16 128 213 300 7 Qut/In
{ -GLS20

EXAMPLE 7 QUT/INO O OOOOOOO0 17 96
WERIOENANPLE O 0 0 2 7 22 66 308 467 447 343 pSr/GBRiok050662
0O00O0O0O0O0OO0O0O0O0OO0O16 59 -@3&.Ss20

EXAMPLE 8 OUT/IN ,
OUT Exanple UT/IN -G.T20 OUT 80C 85C 90C 95C 1 00C
105C 110C 115C 120C 125C 130C EXAMPLE 0 0 0 0 5 95
184 215 264 247 2971 Qut/ln EXAMPLE 1 OJT/IN-0 0.0
000i DOO/0OOYV -GLT20 OUT 0 0[O0 0 0|2 17 81 47 102
Egthszﬁzs 0.2 p060/ 024810 PET/ GB2808/ 059662 EXAMPLE j| 12 12
urvin

&

EXAMPLE
5 OUTI/IN 0 0
»GLS20
ouT

27 18 155 150

EXAMPLE | O 0 0
6 Out/In

EXAMPLE
6 OUT/IN 0 0 0
»GLS20
ouT

16 128 213 300

EXAMPLE | O 0 0
7 Out/In

EXAMPLE
7 OUT/IN 0 0 0
»GLS20
ouT

308 467 447 343

EXAMPLE | O 0 0
8 Cut/In

EXAMPLE
8 OUT/IN 0 0 0
»GLS20

ouT

OUT/IN »GLT20 OUT
100°C | 105°C | 110°C | 115°C

184 215 264 247

120°C | 125°C | 130°C

Example o056 Ta5°C [90°C | 95°C
0| o 5 95

297

EXAMPLE | O 0
1 Out/In

EXAMPLE
1 OUT/IN 0 0
> GLT20

ouT
0 0 2 17 81 47 102 23




2 Qut/Iln EXAMPLE 2 QUT/INOOOOOOOOOOO -
GLT20 QUT EXAMPLE 0 0 0 O 4 15 5 119 99 36 216 3
weRiGobomsSEXAMPLE 3 OQUT/IN O O O 0 0 0 0 9 9 11pdfGB2008/050662
GLT20 OUT EXAMPLE O O O O 60 409 483 441 449 494 451
4 Qut/In EXAMPLE 4 QUT/INO O O OO09 39 27 24 96 -
GLT20 OUT EXAMPLE 0O 0 0 0 00 2 3 4 27 12 5 Qut/In
EXAMPLE  5QUT/IN-0 00 00000000 - GT20 -OJF
EXAMPLEEXAMPLE 0 00 0 D 5 14 131 48 21 81 6 Qut/In
2 Out/In
EXAMPLE
2 OUT/IN 0 0 0 0 0 0 0 0 0 0
» GLT20
ouT
EXAMPLE 0 0 0 4 15 5 119 99 36 216
3 Out/in
EXAMPLE
3 OUT/IN 0 0 0 0 0 0 9 9 11 16
> GLT20
ouT
EXAMPLE 0 0 0 60 409 483 441 449 494 451
4 Out/In
EXAMPLE
4 OUT/IN 0 0 0 0 9 3 9 27 24 96
» GLT20
ouT
EXAMPLE 0 0 0 0 0 2 3 4 27 12
5 Out/ln
EXAMPLE
5 OUT/IN 0 0 0 0 0 0 0 0 0 0
» GLT20
ouT
EXAMPLE 0 0 0 0 5 14 131 48 21 81
6 Out/In
EXAMPLE
6 OUT/IN 0 0 0 0 0 0 0 0 0 0
p GLT20
ouT
EXAMPLE 0 0 0 4 3 142 11 132 57 53
7 Out/in
EXAMPLE
Z OUT/IN 0 0 0 0 0 0 0 8 4 9
B GLT20




EXAMPLE 1 | 6 QUT/INOOOOOOOOOOO - GLT20
oJr , I I I -~ EXAMPLE 0 O 4 3 142 11 132 57 53 7
W(Qzltob/bmsia EXAMPLE 0 0 0 O 0 0 8 49 7 OWHCT/SB2608/050662

200

00
00
G.T20 -26 WO 2009/ 024810 PCT/ GB
349 3

/ 008/ 050662 QUT
EXAMPLE O 0 0 2 8 141 331 9 354 158 454 8 CQut/In
EXAMPLE 8C1IT/INOOOOOOOO61517 - GLT20 aQUTr
anple QUT/IN -XIT20_QUT 80C 85C 90C 95C 100C 105C
OUT 110C 115C 1p0C 25C 130C FcEXAMPLE 0 0 0 3 8 34 139
213289312325+ 1—Cut-HHn—EXAMPLE
EXAMPLE | O 0 0 2 8 141 331 349 354 158 454
8 Out/In
EXAMPLE
8 OUT/IN 0 0 0 0 0 0 0 0 6 15 17
» GLT20
ouT
OUT/IN »XLT20 OUT
Example

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

EXAMPLE | O 0 0 3 8 34 139 213 289 312 325
1 Out/ln

EXAMPLE
1 OUT/IN 0 0 0 0 0 0 0 0 0 1 3
» XLT20

ouT

EXAMPLE | O 0 0 0 2 7 34 29 14 11 26
2 Out/in

EXAMPLE
2 OUT/IN 0 0 0 0 0 0 0 0 0 0 0
» XLT20

ouT

EXAMPLE | O 0 0 3 4 50 9 123 287 269 208
3 Out/In

EXAMPLE
3 OUT/IN 0 0 0 0 0 0 0 94 26 16 70
» XLT20
OouT
EXAMPLE 0 3 8 19 125 395 342 393 406 364 483

_27 -




IQUT/INOOOOOOOOO13 -XLT20 QUT EXAWPLE 0 O
0027 3429 14 11 26 2 Qut/In EXAMPLE 2 QUT/INO O
wW®2009024810 0 0 0 0O - XLT20 OQUT EXAMPLE 0 0 Or@r/dB208/050662
123 287 269 208 3 CQut/In EXAMPLE 3 QUT/INO O O OO
0 094 26 16 70 - XLT20 OUT LEXAMPLEJ! 0 3 8 19 125

395 342 1 393 406 364 483 -27 WD 2009/ 024810
PCT/ (3B2008/ 05066 4 Qut/ln EXAMPLE 4 QJT/LILN

0. 000
40ut/ln g 0 09 10 27 160 - XLT20 OUT EXAMPLE 0 0 000 2 1/ 2

yi| A C PR A |

o D A A J o

EXAMPLE
4 OUT/IN 0 0 0 0 0 0 0 9 10 27 169
» XLT20

ouT

EXAMPLE 0 0 0 0 2 1 2 4 7 7 7
5 Qut/In

EXAMPLE
5 OUT/IN 0 0 0 0 0 0 0 0 0 0 0
» XLT20

ouT

EXAMPLE| O 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 0 2 4 4 213 90 32 43
7 Out/In

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

ouT

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

EXAMPLE

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

> XLT20
ouT

EXAMPLES 9to 12
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EXAMPLE 5 QUT/INOOOOOOOOOOO - XLT20 QUT
2351

EXAMPLE O O O O
w@RibboNs®w 0 0 0 0 0 0 0 0 0 0O

2009/ 024810 PCT/ GB2008/ 050662

0 28 12 22 6 Qut/In EXAMPLE 6

- XLT20 OQUT EXAVERGB208050662
0024 4 213 90 32 43 7 Qut/In EXAMPLE 7 QUT/INO O
000000529 - XLT20 QUT EXAMPLE O 0 2 3 8 15
69 316 154 257 464 8 Qut/In EXAMPLE 8 QUT/INO O O O
00007 12 18 - XLT20 OUT EXAMPLES 9 to 12 -28 WO

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

Discharge
Example Inner Coat Outer Coat Treatment
0.20pm thickness, 0.30pum 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% silica + 0.5%
C600H2 silicone gum
0.20pm thickness, 0.30um thickness,
comprising a physical comprising a Non
blend of BP physical blend BP Treated
10 LL2640AC' 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 XM70807/Adsyf + XM7080"/Adsyl+ N
1.5%silicone + 1.5%silicone + Trea?g d
0.4%silica 0.4%silica
0.50um thickness, 0.50um thickness,
12 comprising ; comprising ?
XM7080'/Adsyi XM70801/Adsyl Non
(50:50) (50:50) Treated

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

de Ransbeek, 310 B-1120, Brussels.

10

-29.




The filnms were prepared in the same manner as the
films of Exanples 1 to 8 and the film conpositions
war@pzasented in Table 6: 5 Table 6: Sanpl e DetHGB3008/050662
Exanpl e I nner Coat Quter Coat Discharge Treatnent
0. 20pm t hi ckness, 0.30pmthickness, conprising a
physi cal corrpri sing a 9 blend of SPX78J3 + physi cal
bl end of 04%silica, ,+ O 175 SPX78 #+01%
"a rapdaln GoPNFTG e@m@nanﬂtwem‘@gqu%{ “Stpho Bx oS
silicone gum 0.20pmthickness, 0.30pmthickness,
Polysisfinsi Germpany HHys‘}\\@é’Neejo Mannst hBd 3I‘§§ (ttignesh dog¥aippa-
physi cal blend BP Treated 10 LL2640ACI LLDPE +
Neuve2640AC LLDPE 0.09%silica + 0.09% + 0.09%silica +
SI LI CONE GUM 0. 09% si |l i cone gum 0. 20pmt hi ckness,
0. 30pm t hi ckness, conprising conprising 11
XMr080t / Adsy~ + XM7080t/ Adsyi + Non 1.5%ilicone +
5  ia metditseehé eattysedbréfehé-ethyler¥si-bolgmel | sapeidd K. Mdgun
t hi ckness, 0.50pm thickness, conprising conprising 12

CheXNKA8 Mt d. Ashidd orfEHG Bdriels 8(2, Nagashi-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
Narrow Wide
)] () A l
Sample Gloss % (45°) Angle Hng e
Haze (%) aze
IN ouT (%)
9 98.5 - 100.2 98.5 - 100.3 0-1 0.9 -
10 102.3-104.5 103.8 - 105.2 0-1 09-10
11 954 -96.4 95.1-96.4 1-2 20-22
12 96.6 — 97.7 97.6 —98.6 6-7 14-14

Table 8 Coefficient of Friction

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

230 -



10

(50:50) (50:50) Treated a conmmercial grade of LLDPE
supplied by BP (now Ineos), Belgium N V. Rue de
wanshesk) 310 B-1120, Brussels. 10 -29 WO 2008¢0288008/050662
PCT/ GB2008/ 050662 t a random propyl ene et hyl ene
butyl ene (terpolyner), supplied by Basell Polyolefins
Conpany NV. Avenue J. Mnnet 1, B-1348 Otignes,
Louvai n-la- Neuve. 5 f a netall ocene catal ysed
FMPERe- et hyl ene co-pol ymer, s®G ed by M t sui
Chem cals Inc. ShiddNme Cty COMEPUTG- 2, IN/OUT
H gaghi - Shnmbashi D.4shonme, M nat 6-3&ku, Tokyo 0.34
105-/g117, Jap?n. hC@j@;_ai n mechani cglsgend optical 043
properties of the 4405 were nea d, wth the
f ol Iquvi ng resul ts:di‘%bl e 7 Opti c%'ujr\%;r ow W de Oéﬁl e
G 0d€ % (45) Angl & Rhgle Haze ( e IN QUT N8
98.5-100.2 98.5-100.3 0- 1 0.9-i1 10 102.3-104.5
103.8-105.2 0-1 0.9-1.0 11 95.4-96.4 95.1 -96.4 1 -2

=XRMPRE 127196.6-97.7 97.6-98. 6Dgnamic 1. 4- 1.4 15

Tabte 8 Coefificireng,_f Fridti orpyT/OUT IN/OUT
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

investigated, with the following results.

Table 9
Heat Seal Threshold (g/25mm)
Samples were sealed @ 5psi for 0.2 second dwell metal/rubber

(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
11 0 0 112 | 181 | 146 | 189 | 184 | 233 | 302
12 234 | 279 | 322 | 371 | 386 | 369 | 383 | 433 | 402
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10

Sanpl es were tested on the Messner slip tester using
the d anpnod net hod. -30 WD 2009/ 024810
wEFebhaBR0N8/ 050662 EXAMPLE Static | NI N OUT/ QOT/GBLD8M50662
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 |ININ OUT/ QUT
INOQUT 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

conpatibility of the naked coUftabugn fil m of the
Exeplel aN1a@ | 651 T MBS | 3 15nvepiorgaiest, | dn] 138 | 140°
f/oll Lgvm pgnéesul ts. | Tabl el@ IHea¢_ S.ead; Th£@§h0bd . C
\Ilge S| ~pTP! Po MW YRE | S9! 349" 410 P 400
R il e M N CEA T AR R o g
1481 ¢ ¢ V¢ 13l d%9 1 1078k 11839 3092830 2ro  381P
12 212 | 232 :aoﬁL 72 | 386 | 389 | 406 | 433 | 412

IN/OUT

Example | 100° | 105° | 110° | 115° | 120° | 125° | 130° | 135° | 140°
C C C C C C C |C C
9 0 0 50 116 | 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 | 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 XLTZ20,
all polyolefinic unit wrap films available from Innovia Films Ltd, Wigton, Cumbria,
and the films of Examples 9 to 12 are found to be sealingly incompatible with the

unit wrap films.
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10 0 281 342 337 366 437 352 412 342 1li 0 0 112 181

146 189 184 233 302 12 234 279 322 371 386 369 383
wWa3B9A4A9R10 - 31 WO 2009/ 024810 PCT/ GB2008/ 05066 2PCTATBLD-050662

Exanmpl e 100 105 110 115 120 125 130 135 140 CcCCCC

CCCC 900 113 398 343 349 410 411 400 10 0 244

315 398 343 368 363 330 360 11 0 123 157 142 321 289

328 325 315 12 , 212 232 302 372 386 389 406 433 412

| N OUT Exanpl e 100 105 1GAIMSS 120 125 130 135 140 C

ccccccccC 90050 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

133 A method fordsmiipatenakied addaficrepadkageconysising: | i ty

bet ween the naked collation filmof 5 the invention

and tdepfavidingsaed anangéraeninof packgies imedvidedigl wrapped in a

thresholds are carried are using the "Hybrid three

fil m seaimit slyolefin® mafgial;seal of the naked col |l ation
filmof the invention seal is tested against the outer

of f tihe P.nawkd h Me1d-a f it .
fil nsﬁlsgfﬂg/'g%lg%\” fa orna%?sC?%&@ar@m&g&ak&&%&@gﬁw “Bid

FLT20, B s, ok A P S
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
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 iength y, y being different

from x;

-33.



10 and the filns of Exanples 9 to 12 are found to be

sealingly inconpatible with the wunit wap filns. -32
wM»0200810©24810 PCT/ GB2008/ 050662 CLAIMS 1 A peEl/b8008/050662

for form ng a naked collati on package conpri sing: a.

provi ding an arrangenent of packages individually

wrapped ina filmc polyolefinic material; b.

provi di ng _a nak col |.at i filmfor nakedly wappin
Bhra S Adepeion s eifpiaoaeihed. prtdrscdd an ordered
collation filmconprisin a polyolefinic core |ayer

C, a polcppligyraton 'Pn‘?@'}ta%e‘d!th nRPlY@lglnic sselingt Iayer hef the
surface of the naked collation filmand a polyol efinic
outer Saked ggllatiopdimB on the outer surface of the
naked collation film the polyolefinic material of

t he itnarapgiapithg Nalge coklatime fiign amluadttbd drderedsemmifignation
inconpatibility with the filmc polyolefinic materi al

of the of nthdwidiualyl wrappgpeshgkagkages fontiera &ilm tube with
specified sealing condition, and the polyolefinic

mat er i aloveflapleg edyes; sealing layer B being selected
for sealing conmpatibility with B and for sealing

conpag i ;

condia%'i ﬁl@ﬂ%e&r’\%m %ﬁhe%gi?eg?ﬁatﬁséﬁﬁ ggee%gg Hétnﬂgén? ield%eg of
pol yol ef i, MRHEr W’{hoﬁ{ sle?lﬁw&m\%'rvée lﬂﬁ{g!lx & APREthe filmic
packages conprisés a eas e polyole i e

conmponent, der.i v fr nononeric ol efi,n having a
carbon PREMENG rﬁ%be(rﬁ?g}’tﬂgﬁr&é}ylﬁga@o\fv%p&dipﬁcgag&% ghflal

of the inner sealing |ayer A conprises at |east one,

pol yot ef IS EBHEIBRE SPaR et FEl SPAGHIE PackRgRLY olding in the
ol efin having a carbon chain length y, y being.

di f f er efitm tube and 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.

-34 -



fromx; _33_ WO 2009/ 024810 PCT/ GB2008/ 050662 c.

arrangi ng the individually wapped packages in an
wo@eaenegiconfiguration in contact with pol yol ePCTGB2008/050662

sealing |ayer A of the naked collation film d.

wr appi ng the naked collation filmaround the ordered

configuration of individually wapped packages to

forma filmtube with overla |n edges; e. for

dt-rt h A dBPthey 86ePTRY (9 gdth et H)g B¢ "?abption& é%é%” the

of the filmtube, wthout sealing inner sealing |ayer

A to tevolefinig matqj@lpﬁﬁ]el utersealing|laysr B algo compnses at least

i ndi vidual |y wapped packages; and f. form ng envel ope

seal s cae paiydletnid compohenpaeriwegelrtiy 4 olatiomericrolefire having a

filmtube and sealing the fol ded ends, w thout sealing

I nner cadadn clipinllengthyA to the filmc polyneric

mat eri al of the individually wapped packages. 2. A

met hod according to claim 1l wherein the polyneric

material of the inner sealing |ayer conprises at

last ORI ﬁeéc%ling' & HDENEIainkRYtBH FhbRh Bg{fﬁ x and y

seal threshold. 3 net hod according to claiml

cl ai mg. whgy gith 4t he polymeric material of the outer

seallng l'ayer conprises at |east one polyolefinic

conponent having a | ow heat seal threshold. -34 WO

2009/ 024810 PCT/ GB2008/ 050662 4. A nmethod according

té) an)A meeihgé a%cgrdrlrnsg t10 any one oefrc alnms !? %o 5 wherein the sealing
condition comprises conditions of elevated temperature and/or

pressure and a dwell time for the sealing operation.

7. A method according to claim 6 wherein the sealing temperature is
above 80°C.
8. A method according to claim 6 or claim 7 wherein the sealing

temperature is below 200°C.

9. A method according to any one of claims 6 to 8 wherein the dwell time

is from 0.05s to 2s.

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

one of claims 1 to 9.
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pol yolefinic material of the outer sealing |ayer B

al so conprises at | east one polyol efinic conponent
walerboedid rom a nononeric ol efin having a carbonGebasns0662

l engthy. 5. A nethod according to any one of clains 1

to 4 wherein both x and y are from2 to 4. 6. A

nmet hod according to any one of clains 1 to 5 wherein

the sealing condition conprises conditions of

el evated tenperature and/or pressure and a dwel | ti me

for the sealing ogperation. 7. A nethod according

clai m’s neked e‘?‘}%aﬁ&é P@@!&?%QO{T@N&@%@\W%@@G%\M |gg@1dual

8. A nethod according to claim6 or claim7 wherein

t he sé@cka@es,tlédw&uaﬁmp@cmwelrbw pdpaefine finigematriial, that

according to any one of clainms 6 to 8 wherein the

dwel | aré meacked tfogethdr. 0bsaich n2ked 1dhllaiomabakagel inati oaked

package manufactured by a nethod according to any one

of cl ajoitatidn fim Swherdn \Hik 23R4I WABHON AEA/ NS0 eakible
11. A naked coll ati on package conprising an

arran firPfilm REVMg B BblyBRAKRISS e Iyt @] 8 blylefinic inner
packaged in a polyolefinic filmc material, that are

paCke%e'éﬁQg?H}%"r A éh@ﬁ'ﬁélyb?é?ﬁﬁ’c SQkt 8L AIRTY IB?&k@%e'ﬂblﬁ)leﬁmc

naked ation film wherein the naked col lation

film qﬂ?@;,gﬁ%‘f ﬁ,eswe?}blg%mﬁ"'léé%  Ehl Banﬁl %E@Yéd”%la sealing

pol yol efinic core |ayer i C 1 nne

cec! | G eBf i e é‘iﬁ‘?%ep%bfo'%‘:fwig"ﬁ%tsﬁgf’" (o i
layer p%ceggi;gsg usn%le?ce% es%e&?ed seallng gcondmon 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 polyolefinic material of the
inner sealing layer A comprises at least one polyolefinic component
derived from a monomeric olefin having a carbon chain length vy, y
being different from x, 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 at a girth seal, and sealed to itself at envelope
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inconpatibility with the filmc polyolefinic materia

of the individual packages under a specified sealing
w@omvdioz48on, and the polyolefinic material of PCEGBR08/050662

sealing | ayer B being selected for sealing

conpatibility with B and for sealing conpatibility

with A under the selected sealing condition, wherein

the external surface of the filmc polyolefinic

mat er i §P2l§rat prCh BB \afdbalnagkageapihete patrigageseal between the

conprises at | east one polyolefinic conponent derived

f r om anAtebAeiiationdiinefand thadimicgnatedalrdidie aluaiidud pagkdyes.

X, and the polyolefinic material of the inner sealing

| ayer A conprises at |east one polyol efinic conponent

derived froma nononeric ol efin having a carbon chain

length y, y being different fromx, the individua

packages being arranged in an ordered configuration

i nside the package and with the naked collation film

wr apped around the ordered configuration of individua

packages and sealed to itself at a girth seal, and

sealed to itself at envel ope -36 WO 2009/ 024810

PCT/ GB2008/ 050662 seal s at each end of the package,

there being no seal between the naked collation film

and the filmc material of the individual packages.
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