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1 UNI AXI ALLY SHRI NKABLE BI AXl:Ak LY ORI ENTED PO.YPRCP%E%E /E‘%s'a@"
AND MVETHOMPRER6GEZE AS TOBACCO PACK OVERWRAP SCTIR

Th
invention relates to the field of polyner films and, nore particularly
to a uniaxially heat shrinkable ‘bl axial'ly oriented pol ypropylene film
As noted in U S. Patent No. 4,194,039, polyolefins can be 5 used to prepare
shrink filnms for wappi ng purposes. O her sui tabl e synthetic resins

i ncl ude UWIAXIRAL LYo RHRINKARLE \RIAXIALLY QRIEBNTERSPOLYPROBYEENE BAlLystyrenes

and polyvinyli depgn MEgngogbg?%SE AS TOBAC’&&'F_}_}E?%( J\}ﬁﬂx&ﬁ': stingui shing

characteristic i of heat to

shrink or, if restrained, to create shrink tension within the film
This . ability is activated by the packager when the w apped product
I s passed through a hot air or hot water shrink tunnel. The ‘resul ting

shri nkage dhe prdséent risvéntion nelateshtoi thel fiedd pifepsilympetr anspar ent
wr appi [ C . tour_of . __ . p C L rovi di ng
3 I Ber ORI EEY B Tt AR BB

t he usua lons T e alrs such as protection
of t hbigxdauidty fowiented | pskyptopyhenachiidm.pil ferage, or damage due to

handl i ng agd, not & HIRHls THRLGRE WGSTR 162PBSY | BoROLYAALILN 3l ik fil s
20 are toys, ganes, sportihng goods, staffonéety; §greetrng cards,
ha® dwatisedarted pepsne dshpr bakicf $1lmef forewsappingspungosesns, Otherf oods,

phono i&ﬁz QEP I pgli [ S : nuf re ,of
shrin%agﬁgﬁgﬁfgg |H%s r%lgg#gé%yﬁhcfgé%pﬁ?g ?ESt%SnéggfgﬁeﬁPa&ﬁgﬁﬁﬁing

ext r ushdwodiidess WwaelyesSters acho hystyrngabs| ang, polyadngilideneni ts when
crossbgfyg#%hif desired, tenter franes, nechanical centerfol ders, and

slitters Ing" or "tenter framng" are conventi onal orientation
processes hishriceuski Imbs fdistingbiskingt chedacheristtle isr dgs or

U8 (AR Nittd {hesbaBOLYOLTEE RetOrmaReaRiecicn, The

var i egestraididd ertmtcreate shrink tension within the film. This
ability is activated by the packager when the wrapped product
is passed through a hot air or hot water shrink tunnel. The
resulting shrinkage of the film resulfs'in an aesthetically

15 pleasing transparent wrapping thch conforms to the contour of
the product while providing the usual functions required of
packaging materials such as protection of the produét from
loss of components, pilferage, or damage due to handling and
‘shipment. Typical items wrapped in polyolefin shrink films

20 are toys, games, sporting goods, stationery, greeting cards,
hardware and household products, office supplies and forms,
foods, phonograph records, and industrial parts. '

The manufacture of shrink films requires relatively

sophisticated equipment including extrusion lines with

25 "racking"™ capability, irradiation units when cross—linking'is
desired, tenter frames, mechanical centerfolders, and
slitters. "Racking" or "tenter framing" are conventional
orientation processes which cause the film to be stretched in
the cross or transverse direction and in the longitudinal or

30 machine direction. Thé films are usually heated to their

orientation temperature range which varies with different
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2 polymers but is usually above room tenperature and bel ow t he
pol yimer' svorwdideserg t enperature. After -being stretched, the pcrudghoadss:
rapidly cooled to quench it thus freezing the nol ecules of filmin

their oriented state. Upon heating, b?e 5 orientation stresses are rel axed
and the filmwll begin to shrink®back to its original, unoriented

di mensi on. Certain:.applications, e.g., labelling, covering, or
packagi ng of materials such as boxes | afes, vessels ottles, tubes,
Pyl | nPOIme TR AE WSHLLE, §aeVS JHabPoHETPSESEaFe anfle DELGHL LR
suscepldlRimfert s GRVEFiny témbergblire. EABtepkbbliagf skietcheayetiie in
certain _situations it 1Is desi rabl e tﬁ E%fec shri.,nkage al ong a single
axi s idmbdks rapidhEiceried thrangRagk BSc 68824 PettFon. For exanpl e,
in  moikpresass piihabel thagrbetibasellysshtenki Upon hebeiok, hedle 15
shrinkable material, if the film shrinks a{ggg iti Ienq h, the | abel -
mey nOTIRNtRAEQRY Fhresies 3Rt pELREFSn2B t hdtm Wi BI&@@&naFoébove t he
desi r agh3eSt thAK URO™ B8rbPk§dRal, undbienved, dpmenkibp.and ot her

conversiontfroceﬁses of , such Iabel'i%éfﬂﬁes require . heat stability in
subst ant i al$§* teheR PP FaELPBA t 8- Feet LARENTHRBY | FOYEF&GF r Efent s.

Uni axigldRaging SO i m&kest £al8t s6EB| 8scbBxaksophatesedviesseineparing tightly
wr appéed cont ai ners by Iaf,hgat seal i g unaaxially shri nkabl e film

r esul RIAHF 198 shFEPRS o oFHL HRAE hE2 QBB rdals e.g.7 Pipesy &nd FoGfrai n

upbaxigld y £¥8 | dkpdkpaByesnsbeptible 26 cpossihbewtiehemelany uniaxially
oriented materjals,_ i.e mat eri al s i,ch rienteq i,n only one -

direcﬁhﬁinkkﬁ%%eﬁilmé--hﬂ?ﬁ?VﬁFryiﬁrFﬁﬁ 8&“f§&%§8§ﬁopﬁb% HE requisite

strengidy@fble tdouphagssSsAeEAREGRY allBhguae siingduchxdpphitaiduans. | nasmuch
as biaxially oriented filnms _exhibit d sira%Le strgQ%Ih and .t ear, 30
resi stSHRSEABEIRY SRF+RKRIBNINoFRE FERESTPIK St Roul e SXamP &y b e to

obt ai e Wiexéss | ¥f heabeshi hgkpbke1bisl Bywshelinking a hivked alf yheart ent ed
For

mbPe QRN BAEREL 8L, of Enble SnHmRBLENF PHETGE LY deaive thS be
had t o &1 afay ndk Soe PBLEBEANEN €hé94iGB?, position but rather
' placed at above the desired position upon shrinkage.
Moreover, printing and other-c0nverSion procésses'of such
label surfaces require heat stability in substantially one
20 direction to meet machinability requirements. Uniaxially
shrinkable materials can also be used in preparing tightly
wrapped containers by lap heat sealing uniaxially shrinkable
film resulting in shrink down of the wrapping.
In order to obtain uniaxiélly shrinkable materials it is
25 possible to employ uniaxially oriented materials,'i.e.,
materials which are oriented in only one direction. However,
uniaxially oriented film can laék the requisite strength and
toughness necessary for use in such applications. Inasmuch as
biaxially oriented films exhibit desirable strength and tear
30 resistance in both directions of orientation, it would be
desirable to obtain a uniaxially heat shrinkable film which is
biaxially oriented and thus substantially stable in the cross-
direction.
For more detailed disclosures of heat shrinkable films,
35 reference may be had to aforesaid U.S. Patent No. 4,194,039,
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%vcﬁg as U.S. Patent Nos. 3,808, 304; 4,188, 350; 4,377,616;
4 390, 385; 886%92: 4,582, 752; and 4 963, 418. U. BCTIO$08/10348
5,292,561 (correspondi ng to EPA 0498249) di scl oses a process for
producing pol yolefin shrink films 5 hgving high unidirectional shrinkage -
(at |l east 10% | ongi tudi nal shrinkage and | ess than 2% transverse
shri nkage at 100[err]C) under conditions conprising an MD reorientation

mec haniaa Y. T4% dp a8, r?&t@nbeﬁwemls@é @0@ 74518@)@51?;531 377 l@y@r of the
films contain ropXI ene polynmer and o§3| onal ly, drogenate
n.

hydroczﬂ' AP 448, 7925 eppSB2948 é%ﬂo?@? 41%w t enperat ure

shrinkable fiy]lan patCOoNBLI 5| ng2! 5a§ar(cbgse~feéBD utmgpqﬂovﬁﬁwlmwﬂ n having
film - shrink properties _of 30%or nore % or |ess TD at

90[ err ]d3-5C1°S%|%hP¥§c9$§pﬁPEdP59dHF&MnQotlﬁ(é’l\elfllﬁﬁ Shrink fHlwsw ratio (3
15 st 0 Hividy trbfgmiafrd&ﬁsawnshnnkage @Eh@%%@%%desc“ bes a

process for extrud |ngha shrink filmfroma linear |ow density copolymner
of et h)ﬂ{%%ﬁl s r+@5§930ﬁ€daﬂ-ﬁﬁ§ shani g¥hi¥eRgvense chaiaoat ons to

d | Kk |
D S5 10gee TR M 1 B DA g ATAEE Rt o oo
&Bg?;?ﬁ%’f}?g@b;gpgTZBdfam rakio betfeem \Nhgag aam/ TDl'Taﬁ].s sﬂol:fé rﬂm}g‘p I 2';] .
S % 3 %
86, 58 i dRe’ nfitn prpp§isneo BRaSHeto arih oo I EEY

ggﬁgglnémdr@enated E?ArﬁéSBBEﬁ d2]§¢ho§es aom)no- or b| a]>c<| ally stretched
[ ' 0% t .
Ilong]ltudl nal %ﬁ&gﬁééegéégésggégﬁoﬁgwa mﬁgﬁg‘l"lrﬁo zﬁ%ﬁ%’g‘e Ei Mt her

di r ect iconpdiwing | hineapr iLeesdenismtyppb[Lyeahlyllleeer resupoiaya‘lrfgllﬁlnnand
optionally, a branched | owdensity 30 yet hy EPA 0595270
di scl os%br’éﬂﬁé%éfoE%ﬁFbﬁﬁeofaﬁpﬁaPé HQFFnﬂD andh|5§h Olifnll(ﬁsrseélfl? dHal 2&¥Wri nkage

pr Oduc%fé&rﬁé"ﬁi‘éﬁéﬂd%yeaﬁsﬁﬂmgstﬁg lf'ﬂh' atf il Migehias, gl |y

oriented pol ypropylene or of -pol ypropyl eneé and copol yners of
prbgy|éﬁé%ﬂ%ﬁ%rﬁ%@rmaChlne direction. polyp py poly

EPA 0321964 describes a process for extruding a shrink
film from a linear low density copolymef of - ethylene and at
least one alpha-olefin having 3 to 6 carbon atoms to provide a
material which exhibits shrinkage at 135°C of at least 30% MD

20 and at least 10% TD. '
EPA 0477742 dlscloses a transparent polypropylene shrink

film which exhibits shrinkage at 1OQ°C of at least 10% MD and
less than 2% TD. The polypropylene comprises a 15% or less,
preferably 2 to 6% n-heptane soluble component. _

25 EPA 0299750 discloses a mono- or biaxially stretched film
having a heat shrinkage of 20% or more in one of the
longitudinzsl and transverse directions and 60% or more in the
other.difection. The film comprises principally a linear
polyethylene and optionally, a branched low—density

30 polyethylene.

EPA 0595270 discloses a heat sealable laminate having
high unidirectional shrinkage produced from biaxially oriented
polymeric film such as biaxially oriented polypropylene or
blends of polypropvlene and copolymers of propylene with minor
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4 anounts of ethylene or an al pha-olefin.. Uni axi al

shri nkabiwbtog/sseg2achi eved by bal ancing MD reorientation PCRARSHTR348 -

vari abl es such as tenperature,. draw ratio, |ine speed, and oriented
pol ymer filmproperties. Heat sealability is 5 inparted by the presence
of a heat seal |ayer. U.S. Patent Nos. 4,058, 645; 4,604, 324;
4,764, 425; 4,911,976 disclose films suitable for high speed packing
operations, such as high-speed cigarette pack w.apping machi nes and
C|garé¥W¥PQ%§tQﬁlQF%X%#%@ %ﬁcﬁﬂnégp hapodefABless, 1Ynigxdpilte the advances

[ 11 IR0 DOCY CCANRLRENyed by bELEHBILGI A b}éo&a%n%la@i%nr ef erenced

patents their filns fered fromone oOr. nore shortcom ngs. For
exanpRECARFR ﬁrlab1%%e5$¢hn%5 heEReraEyren Argh $p&dQ  cildacespeeshckage

Wt aPPighil o SRGHA NSS1yaY Or 214 CHESPEXEEL t Nebi! Batpkagaty0ls LNt act Ing

15 packages to stick together particularly in_areas where héat seal i ng
ha8 od@maxtied Iy ¥%ﬁH&V@Sénﬁénﬁénéyhgétmﬁﬁﬁkléayer It is an obj ect

of the presend, i pyesit Oos O BrO8BJI648; 4,640l 334! 4h%f4 gbigl;nkabl e,
biaxially oriented mul tilayer fiTm conpr|5|n a pol ypropylene core and

a ski il O torgiselage 201 1ms| subhabiel fpsr high gpegd Pbskdddpack or

cart ORIt &, such as thhpgﬁésat chaseatt@npaekam ppbdng uni axially
heat shrinkabl e, bi axi al oriented n1haV|ng a

pol ypERSHdRS i o HRECEbe ecqiayea W§§P81§Sr @apﬁyee& Neyexshiediass

| 501 addp iR VRROPYALRc88di R fpﬁmfpsekw?aﬁa %échhsdaes;s alshe crystallinity
of the pdl ypropyl ene-contai nng core ayér and at ['eéast one

pol yolesfsmpldohted ripyagtléwﬂb@a?erefereaepdcéﬁte%sd &bedr &jdms sai d skin

|ayeréﬂ¥ﬁ€féﬂr¥kéh|éﬁ9”€r morQ'EhortcomlngsF'ngﬁ @x%&ﬁW% a@o%@P%&atus for
nmeasuring cigarette pack 30 w ap tightness.

conpodihte driL1BRs + Hehep| Ypedpih chighofParHi ﬁggeaeéte papésygﬁ wapmng

mul ti havaliddd Mwdvé he pesgent 'EH?“Eh@”waﬁtsurfaEé@Vb@ec%ﬂEHdHﬁﬂa
OEerablllty so that the filmaftter biaxial 35 orientation exhibits

9st BaGkagss vike chtick| BogeRdeyn particularly. in areas where heat
sealing has occurred, and to have a tendency to wrinkle.

It is an object of the present invention to provide a
uniaxial heat shrinkable, biaxially oriented multilayer film
comprising a polypropylene core and a skin layer comprising

20 silicone o0il for use as a tobacco pack or carton overwrap. '

The present invention relates to a uniaxially heat
shrinkable, biaxialiy ofiented, multilayer film having a
polypropylene-containing core layer, said core layer
comprising isotactic'polyptopylene and a modifier which

25 reduces the crystallinity of the polypropylene-containng core
layer and at least one polyolefin-containing skin layer
adjacent said core layer, said skin'layer.comprising silicone

" oil. |

Figure 1 shows an apparatus for measuting cigarette pack

30 wrap tightness. '

Core

The composition of the polypropylene-containing core
layer of the multilayer film of the present invention must
provide sufficient operability'so that the film after biaxial

35 orientation exhibits crystallinity which is low enough to
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5 per.m_t e secondary orientation of the film which inparts
uni axi af ‘é’ﬂﬁﬁﬁ% ng?”

ility to the film wthout tearing. The FC é’lmer
materi al can be.a single polypropyl ene honopolynmer ~ material which is
sufficiently atactic and which has a § specific netting point, as .
determ ned by the DSC (Differenti al Scanni ng Cal orinmetery) nethod,
e.g., at a heating rate of - 2[err]Cmnute. Alternately, the core |ayer

mat er igd riee méeésndaryacﬁh@ﬁéa‘t&o@a BF @ hieS @liaed, WHILH PirutEege with
nodi fi ers whjch ol yol efin qagw al_s mhlch are Iess crystalllzable
& Wy &¢d

than féhe upiagial ﬁBF}BEBB}#éﬁ¥ &Qe haptedeprimin T

| mper fagtd ONgyet OMBteksalaghhChblY a lgllea@fiedpmywopﬂreré homéﬂcf]f;f}ﬁ -
tacticity such as,atacgtic ar syndiogtactic . , Kpropylene Sui't abl e DSC

mel ti MpkRriRs VB?CFhéSc5P3f1°1enFéyePtQHP%ﬁﬁ§9QJ %e | ess than
168[ erdgdei £i8- meh £Efigt ﬁéﬁ!nt%5aslagﬂ:%&hﬂ1§ed3bﬁ\t@ie los (oreredrddierdi C.

Modi fiers suited to use in t resent invention |nclude pol yol ef i ns

ot her SCF%R‘P%%%tﬁé%?ﬁlﬁéwﬁybp?‘?@%dﬂﬁegrmdlaftl & heating, nare@%cted from
th

0% PNt | LR U2 cns FOLUPLEON, oHECeBIAT. BEAC Loy e
copol yards] ersd hqfeaemprepylsenactlc pb&ly@tmp&hmepmh.ﬁlgnnocmﬁj;énﬁ avtetdh and

o or A G AEIa b ppBRE YLD BOEn, are dosn. SHE S DRIE ir e O0
oﬁOeBtmotmceﬁc poyypabp'ylm'ehg du’e‘heodas&mgﬂhd exr yieigidd mift >c1~aa/.m ds- tear| Rg of
t t tat t tret

| evel S daPLpREhatoNEs: P S5RetEl Whan SSHeE & ot Fp 40 0% or even
up tC)dEEfetentatactlpmtypsuphlaseatacelc or qmﬂdgmﬁmmyhene havi ng | ess
than 338 ﬁ;gf%ﬁ§i&%(e.sa§u&%gﬁl%h§)§63é’ ﬁ(hn%t SinG'sl C}r}zeb?cio;rgengl fc‘gf'e"“h a

nodi fiter pol ypropyfTene o prOV| su

| ayer.14¥@€} i 6lende@0BEEAbLARaBE PEEATYCENAY) A GUOCYMRL oS, i Ne@lUkhant Y in
boi l'i ng n- hexane with chain |nperfect|ons or atactlc di fferences bei ng

obSer Vg0, a diVRterstbess than 140°C. _

Modifiers suited to use in the present invention include
polyolefins other than isotactic polypropylene. The modifier
can be selected from the group consisting. of atactic
polypropylene, syn&ietactic polypropylene, ethylene-propylene

20 copolymer, propylene-butene-1 copolymer, ethylene-propylene-
butene-1 terpolymer, polybutene-1, and linear low density
polyethylene. _

Several ways have been found to provide a polypropylene
core having the desired post. primary orientation

25 crystallinity. The desired crystallinity avoids tearing ef
the biaxially oriented film during secoﬁdary orientation at
stretch levels of greater than 30% or greater than 35%, e.g.,
up to 40% or even up to 45%. Isotactic polyprepylene; i.e.,
polypropylene having less than 5% atacticity, say less than 3%

30 atacticity, can be combined with a modifier, e.g., atactic
polypropylene, to provide a suitable core layer. Atactic
contenﬁ can be measured by a polymer's insolubility in boiling
n~hexane with chain imperfections or atactic differences being

observed via NMR tests.
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6 In one aspect of the present invention, the nodifier,

e.g., atacWae@ogsbespropyl ene, is added t-0 the core in anount spcrusseribi4sci ent
to provide a core |layer having an overall atacticity greater than 2%
preferably greater than 4% 5 greater than 5% or greater than 6% say,
e.g., 6 to 15% For pr esent purpos@zs, atacti c pol ypropyl ene has an
atacticity of at |east 10% preferably at least 15% e.g., 15 to 20% or
15 to 25% Atactic pol ypropyl ene can be used, al one as the core or

added to isotlgtione RIBRFHRT cHee | Rrafeiht in¥aRR1iPRat thRempgiifiesyl ting

T Xt Ur e QI | Hascdik 0o Bibibpyi ahartis addel@OLNPEABYLBRE if Gmoukit 0 30
wt . % preferably 15 to 20wt atactic_polypropyl ene. Blends of 15

W . % at FA5E AR PEeELde a (qouelayercheyingngngoveradli sot actic

pol ypr oyt £16 ¢ Oty Eé’ater AR 2§ 'ﬁféféréﬁ?geéﬁéﬁt%‘ ¥hanefsgr,red. 15
A suitable atacti c %propyl ene for. use in t resent i hvention has

an a@acﬂﬁﬁaétﬁlbftll% iQF dueaberthen 68, savy sSt-aclrl & b yiSopyE&Fe to

provi de gy "%lﬁwfeé}o“é@é@tﬂé polyﬁ?oﬂgl%’hét RSE' ﬁnp‘alt\é&rtfi@ﬁ.'t?/“%ft her eby
I ncr easi ng overal | "core atacticit Commerci al l'y

avai | ablat ilaasletd @2 prepgferblyi %EdJ-?éS se5%, eig. thé5p|t§’s@r9r% OFvedmt i on

i ncl udes-Jizexy 337t déoie Fﬁ@ﬁy&&p?ﬂ@ne caﬁ:hsg‘ ﬁéledcalongh%@ e dore
Dal las, TX. Atactic enes which are comrercially avail able

i ncl ude qX1 ifed tmmm%lr%np% YPPeRYESPg. inpareppsgnypuchy thaf the |

anoi per ﬁmﬁuf?@tmm&@r@&@;@hs@yeml% soplieys étact:.@:ore | ayer which
conpri ses pol ypropyl ene as descri bed abov preferably isotactic

pol ypr oA ISMRECRY i € 19 pol yButendd wt. k¥ rrBEIFifPéPbth provcd& % Worke | ayer

cont ai mart%&i %% o/% lend?! ¥D&H&8CHE, 19rﬁEe%athc§ltc0plaQyﬂroﬁ>y1ene
pol ybut ene- Suita ’F‘g %gp‘rvgp%l ene/ pol ybut ene-1-1 honogeneous bl ends
t ent

are desc‘rll%'cﬁtacmr%lw)s a 08S8bact¥Ri RodvrErRYdcae dadhds B9 ends

contai nigy d¢¥m 30itp) BrdeégbbcPaliy prepekypaopyl ene, and
correspondingly, from70 to 10 wei ght parts of pol ybutene-1. Swtabl e

pol ¥But ene- 1 | Fitl trel o Bagbic 0al YREPRYL BB/ £RE| PS8 inchdm exesert of
Houston,inkention has an atacticity of 15% which can be added to

isotactic polypropylene to provide a core mixture contaihing
15 wt.% atactic polypropylene thereby increasing overall core
-atacticity by 2.25 wt.$. ' |

20 Commercially available isotactic propylene suited to use
in the present invention includes Fina 3371 from Fina 0il and
Chemical Co., Chemical Div., Dallas, TX. Atactic
polypropylenes which are commercially available include L1300
from Novolen of BASF Corp., Parsippany, NJ. '

25 In another embodiment, the present invention employs a
core layer which comprises polypropylene as described above,
preferably isotactic polypropylene, mixed with polybutene-1
nmodifier to providé'a core layer containing 2 to 15 wt.%
polybutene-1, preferably 5 to 10 wt.% polybutene-1. Suitable

30 polypropylene/polybutene-1-1 homogeneous blends are described
in U.S. Patent 3,808,304. This disclosure teaches blends
containing from 30 to 90 weight parts of polypropylene, and
correspondingly, from 70 to 10 weight parts of polybutene-1l.
Suitable polybutene-ls include PB 8430, available from Shell

35 Chemical Co. of Houston, TX. |



WO 98/ 56662 © PCT/:US98/ 10348

7 t anot her aspect of the invention, the core |ayer

conpr i sesga%?(rj%r% | ene as described above, preferably i%‘&"'é%‘lsfle?"‘s

pol ypropyl ene, m xed with ethyl.ene-propyl ene copol ynmer nodifier, e.g.,
2 to 10 wm. % et hyl ene-propyl ene' 5 copolyner, preferably 3 to 10 wt. % E-P
copol ynmer. Suitable E-P copolynmer can contain from2 to 7 w. %

et hyl ene, the bal ance bei ng propyl ene. The copol yners can have a nelt
i ndex afn2gefeahbE€hganeispdat ot fivenrRidm, 1bhe PeGEET BRY¥Lfrom 3

to 8. The crystalline neltin oint,is,ugually froml125[err[Cto 10
| 90] er 1 FORPERGeen BONIREEP VIR FE MRS AB YR | R SR BRBLY o

100, 0004 sdBacee ks pbll yoropaledicdbimi ddd ik B L oy lefe~ It SPY BeAE .
Sui tabl e E-P copolyners 1 nclude EP 8573, available fromFina Gl and

Cheni cafFoR81; eMPEAHEIBTy . € -[Sir| &5 tord0 wt.? ethylengrpropylengr aspect

of tshe égpsm&in@&,, e fedadiayeitol 30 ivk & E-ende@bo PRhe/P! OpshePSHBE
descri bed_above yg‘referabl i-lsotacthafo égrqulene mxed with O to 10
wt . % et AyPeREPOLYMES, 3R é%@t@daww 2 &8 o toot yeERYheReer BBy being 50

to 100 balaWte’bbiRqC@RpyIRMaN Ghed WBpd DmdFHEdh hive la Whe Vo eihilbgNE,
t he bal ance bei ng propyl ene. These fractional copolyners are 20

comrer cahl 2§0%Cageneraliy randyngi £romsi2n teoddai mueferadism .Bxom 3 iyl ene

4173 from Fjna). .| n another aspect of the ipvention, the core
ayer 1875 The bryssadding FRUpNERORE des P HRli bR BReIGerthl y

| sqpct§ 8oR0) VRE PYheng Il Xed L PLARY BN DI ANE 35 K SRR BT . The
core | ayer tan ¢ rrse o] % propyl ene="but ene-"T ‘copol yner,

pref er abbg, 000t.0 TBewdetsity iSuigrefer gisDpyfeome- bus 2nee.10 c@Poy yamt S

i ncl ude,Ce

Chemi caP™ g£1%$?é%§P°lWe§g riorggﬁ%eg %f%‘%’%ﬂ%”%ﬁ%ﬁ% :%Q)xgsgfgﬁa
propyl eogibahenehemi¢alcaeal,y Gtemtiscabd v er .Dallas, TXIn yet another
SSPEct o g BT Ghotl SURLALSE Uiy anudhBl 00 ehcPolugr ppyene o
| okSdensst 8 blengoloyfepoylygnreoptldir)as Teser ined sveve y ppraféyabhye a nelt
isotactic polypropylene, mixed with 0 to 10 wt.$% ethylene-
propylene copolymer, said copolymer preferably being 50 to 100
wt.% E-P copolymer whiéh contains from 0.5 to 1 wt.% ethylene,
the balance being propylene. These fractional copolymers are
20 commercially available as ready-mix resin containing 0.6 wt.%
ethylene (4173 from Fina).
~ In another aspect of the invention, the core layer is a
blend of polypropylene as described above, preferably |
isotactic polypropylene, mixed with propylene-butene-1
25 copolymer. The core layer can ¢omprise 5 to 20 wt.$
propylene-butene-1 copolymer, preferably 10 to 20 wt.%.
Suitable propylene-butene~1 copolymers include Cefor SRD4-105,
and Cefor SRD4-104 available from Shell Chemical Co. The core
layer can comprise 5 to 20 wt.% of said propylene-butene-1
30 copolymer as modifier. '
In yet another aspect of the invention, the core layer is
a blend of polypropylene as described above, preferably
isotactic polypropylene, mixed with linear low density
polyethylene (LLDPE). These polymers typically have a melt
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8 index of 1 to 10. The linear |ow density pol yethyl enes should

have a dewosisisgedzn t he range 0.88 to 0.94g/cc, preferably, FE19s98/103480 0. 92

g/cc. The linear | ow density pol yethyl enes may be. derived from

et hyl ene together with other higher cgnonomers 5 such as butene-1,

hexene-1 or octene-1. The core Iayerscan conprise 2 to 15 wt. % LLDPE

E;efergggg 5E;O 102mﬂ % LLDPE. Commerci al Iy avail abl e LLDPEs include
act act 2010, and Exact, 3016 avail abl e fro Exxon Che

Co. index ofnlatpadi-cufhel yuﬁ‘teé‘FerJPéﬂdéﬂﬁj‘ai %‘?%Slﬁﬁ}%’ﬂ s 10 a

bl end H&v@oayaéﬁaxltgn&na%h@e&@wd@ec@ fmp\t.fb qorgafge'rcanl mrefermmptocsg
pol ypropyl-ene, mi xe

w th syndlotactl yl and tionally,
et hyl eb@- Br 8y BERE -coftiey Aeneasy I@ &ﬁﬂ%%ﬁf}? é¥oﬁ €be present
o5 St fednrebn BEMTALNGS tog é?”‘“‘"’*? 'ﬁ’mf oungE M genlcoosoners (o ¢

0} H Wi 0 et ropyl ene
copol yaeeh as bHﬁ@P@F&bI%ﬂ@Qﬂ?T&JQ& Q%q§¢965powbﬁio %% f E Egé
copol yaghprike 9etef llfsedrtal%omnpﬂh@ﬁmmcﬁ tto PL@opol YyNBLDPE. i nproves

MD tensile strength in the secondary ,orien E-P

copol y@ermesgiahd Ynadaigeble dLPRES JRc %H %%@éhﬂ%ﬁaggm?ﬁgbpresence

?Lng-epaf;apﬁkﬁﬁ%r 30215 wa&g.gble lﬂdﬁﬁlfﬁm:e dhéxmcﬁibrmt ion even at | ower
ratures err rr eratures, which

el ongati on &&n acmé:lcularrégi & q(’b?f"% ECW#%#E“‘ %o ?/’é?t?ﬁﬁ brb8esses

ﬁ;ﬂqf ag blena[]b'ft 'ﬁ&yp&%pyilene -E'St% d%’dtﬁhil:‘o@d:talﬁb\ﬂ@ Wt@ﬁ&f&heyﬁseﬁ as a

ier in resent inventi Al POSSess nean th of sequence

of ' Sresacimen peIUPTIP AT c A1 GLLCh VA Gbs EAGTEE RRR VP ERBY A oBE

sequenggqy; Nbililon2f ityhe eﬂf}ﬁiéﬁeﬂﬁﬁ@ﬁmmlm@r ef esghd:iyotactgceat er
than 20, _nore preferabl greateesrer'ltthalnn Ztl‘:he The ar nmass. distri but I on

corresBSﬁK?rP@HHﬁ§QW9 ih PT &P &Yedin RpPer
Merr] ranglng Wiene 2 to 10 wt M ergdystands § owtthe peéfbrabler ageoofs t he

erI5ar wt %, w:r.thdIOSttroI b4u(} Iv?tn % ethylene-propylene copolymer,
preferably 0 to 20 wt.% E-P copolymer. Suitable E-P
copolymers are described above. The presence of E-P copolymer
improves MD tensile.sﬁrength in the secondary orientation
.step. However, E-P'copolymer'content musf be carefully
20 determined inaémuch_as the presence of E-P copolymer can cause

undesirable film elongation even at lower temperatures, e.g.,
60°C (140°F) drying temperatures, which elongation can cause
registration problems during converting processes such as
printing. : _

25 The syndiotactic polypropylene usedﬁas a modifier in the
present invention can possess a mean length of sequence of
less than 15%, in pérticular less than 6%.. The.mean length of
sequence ~n, of the syndiotactic seéuences is preferably
greater than 20, more preferably greater than 25. The molar

30 mass distribution corresponds to the relation

' M, = k x M,
where _
M, stands for the weight average of the molar mass

distribution,
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9 Mees,r] stands for t he nunber -average of the molar mass '

di stributon e k is a factor which is between 1 BfffUsps/10348 .
preferably between 2 and 3. 5 The wei ght average is preferably
bet ween 60, 000 and 250, 000, .in par®icul ar between 90,000 and 160, 000. -
The nean nol ar masses can be determ ned according to customary nethods;
of these, the nethod of gel perneation chromatography has proven to be
palrt i cul arl yMsstaide. £8P the rauﬁoerrreavéahk;ﬁ afaithebine Isyndiaaisact i CI |

pol ypr esins " suited to use in the present invention include ECD
9306 aﬁgy ErEEbD}ggoi gvallable from Fi na. In yet anot her aspect

of the invenkibs, at fiactotrewhdydr iiss betwekrDllerthd5,pPyPf b ERE. as
descriﬁgd ‘above grgf rably 15 isotactic polypropylene, mxed with
ethyl e EW%%?I%n uténe- 1 terpolyner as nmodifier. The core |ayer
cansconpri seThet we2fht avwa%eot}.st beetf@mmil)m&fetv&dﬂ aan,eom@rm.llyrmr S

i ncl ud cont |ni t en % but ene- 1.
soen-s adrofiar sinrBRkT AP Sro keRel ol oY Haf 1L hd O, ik met o veo
7700 Sanoksr m&kbes sant bbl de&bhm\liﬁleel- accorphﬂmlltﬁﬂec&ticﬁﬁterﬁ MEERORY frer s
|nclude q%ﬁe con %.et hyl ene, .and 13 tqo 20 w. %

|n|n -
but ene-AF SIERST oFBBI PRERSE 0T ged RREMARIEN FOiheEA S ARt he
trademxmnikmsﬁo B80Partichaairdy. sditable. Suitable core layers of the

§§ent |nveetﬁégfggg}&yéFgagggbge reCyCI%g al g&§¥9g§ggaf;ggzﬁﬁ$hm%J up

addltlvmibedltcluseomnl Iuh'ehpr@eleatl aymemtio‘ch inclgidec BaD 3306 3eg@ri de

whi ch ﬁ@zusgg gagaer? e.30 included in amunts between 0.05 and
0.396b of VEh éﬁ&‘nnst preferably at 0.1% by weight. The
core Iayer In yay aheuhemnaspactfbécthmeﬂmuyﬂﬁxbnﬁ tHdetorsdli Yapde Dot -

oLt A e of ot pRl TGS, BPERSURME A ay  0T e L2
gl ¥Ser d sooactieapalgpropydppegsmiked with ethylene~propylene-butene-
1 terpolymer as modifier. ' The core layer can comprise 5 to 20
wt.?% of the terpolymer. Suitable terpolymers include those
containing 3 to 5 wt.% ethylene and 3 to 6 wt.% butene-1.
Such terpolymers afe available from Chisso, under the

20 tradename Chisso 7700 Series. Other suitable ethylene-
propylene¥butene-1 terpolymers include thoée containing 0.5 to
3 wt.% ethylene, and-13 to 20 wt.% butene-1l. Such terpolymers
are available from Chisso, under the tradename Chisso 7800
Series. '

25 Suitable core layers of the present invention can
comprise recycled polypropyleﬁe (RPP), e.g., up to 25 wt.$%
RPP, preferably up to 15 wt.% RPP.

An optional additive for inclusion in the core layer is a
glycerol or glyceride which may when used preferably be

30 included in amounts between 0.05 and 0.3% by weight of the
layer and most preferably,at'o.l% by weight. The core layer
may also coﬁtain effective amounts of other suitable anti-
static agents. The anti-static agents compounded with the
‘core layer include but are not limited to tertiary amines and

35 glycerides, such as glycerol monostearate. Examples of



WO 98/ 56662 _ PCT/ US98/ 10348

10 tertiary amines are N, N-bis (2-hydroxyethyl) alkenyl or m xed
al kenyl anYR8¥5e8§8 al kyl Jerr]-Jerr]- coco and tal | ow ani neeT/UEhE10348 -
preferred am nes are N, N bis (2-hydroxyethyl) stearylam ne, N, N- bi s

(2-hydroxyethyl) coco ami ne or a nixturﬁ of am nes 5 containing the same.-
Skin Layer The skin | ayer of tfPe present invention may be any of
t he coextrudabl e, biaxially orientable heat shrinkable filn}

o ScusSAF Y (P oRe 8, 87E iy 8018 echYipRaeEbYE) a1 REny o) mabasd ng

isotactmmkxﬂyxwamwmemeandtabkym c;%apobacboauaeﬁellawlamﬁgpﬁlenqhhlended

copol Y Shrart e §cE P NeBb CRAohy R eYERrMaY, FraR=Vigning, 7! °"°

pol yet hwreh&:m e2flyyénexpethyl pneobot anené ber pohyxenrevy fhaminesenpl oyed
as thpe squ I¥er The nmultilayer filmof the present invention is
espe |m9%P ?%rsﬁ@% in the tobacco industry. Wen used as a
tobaccoSMIn)Kay@nrton overw ap, both skin |layers 20 nust be seal abl e.

Et hyl ene-pro Ien -butene-1r mterpolyners s use | e
skln | ayers g? ?H% e %H?rlﬂgeﬂg?oﬁngﬁpﬁdénYﬁBEéon magoﬁ?al fqﬂh?

. % r arcbEn tehigdishe, HﬂakDaBSywbr%énaaBm§1heatbshemﬁk&blﬁhﬁlaﬁpunts of the
randon1 ne and, butene-1 25 onents_in copol y a
typic&i%?ﬁh?9$ér TR Spown 1?0t?8n85@9F0F5# ‘(e H?ﬁeﬂ@gﬁF§§ ﬁuﬂ@ﬁguff
Typioal u:tmsmldd‘@asnsssed abov8i shighearackudeetiheseuset Anl the 2¥ret hyl ene
and 10 t.0 25%

. utene- 1. . ese €0 on ically have a nelt
low rackfers nsBbofds tsarastis naluprredliBRL Fho6tiB o and a nel ti ng
p0|nt|IpolyprdﬁyﬂémagepoiyﬁiBbyléhetbléﬂaéarw1€h polybutenbﬂlone aspect of
t he |nve the .skin Iag | s, der near. | ow density

e

ponethQT T. teqﬂ c°p°1¥%F§he?§dt§BF¥gFP§ Rﬁng&eﬁﬁlt i ndex of 1
to 10. 'Eupdlymﬁw including fractional E~-P copolymer. 1In addition,

15 polyethylene or ethylene—propylene-butene—1 terpolymer may be

employed as the skin layer.

The multilayer film of the pfesent invention is
especially suitable for use in the tobacco industry. When
used as a tobacco wrap or carton overwrap, both skin layers

20 must be sealable. )

Ethylene—propylene—butené—l random terpolymers suited to
use in the skin layers of the present invention include those
containing 1 to 5 wt.% random ethylene; 10 to 25 wt.% random
butene-1. The amounts of the random ethYlene and'butene—l

25 components in these copolymers are typically in the range of
10 to 25% total (ethylene plus butene-1). Typical terpolymers
of this type include those with 1 to 5% ethylene and 10 to 25%
butene-1. |

These copolymers typically have a melt flow rate in the

30 range of 5 to 10 with a density of 0.9 and a melting point in
the range of 115° to 130°C.

In one aspect of the invention the skin layer is derived
from a linear low.density polyethylene (LLDPE). These
polymers typically have a melt index of 1 to 10. The linear

35 low density polyethylenes may have a density as high as 0.94,



35 .low density polyethylenes may have a density as high as 0.94,
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11 Qﬁéﬂ%@f@pin the range 0.90 t0°0.91, e.g., 0.92 or GCEUSHHINE 4

melt index from1l to 10. The linear |ow density polyethy- | enes may be
derived from et hyl ene together with othaan higher conononers such as
but ene-1, hexene-1 or octene-1. 5 Each skin | ayer adjacent to the
core layer can range in ~thickness from0.5 to 3 mcrons (.02 to .12

ml), pr &&aaaulyy in tHd fratm;é- ®. 90 ceoNn0 (902 €09, P40UBR) 0re 0991, 0w thd 0. 75

m cron 3 m for to.inc oration_in the film
e.g. bepﬁ}g déﬁré%ﬂqni tR *%astT%ﬁe{b?e?ﬁel§W|aegé}éyspe aNekey-
Cormoundaénes iy fbearumxred)l Pedeh Ngtieyieséi ﬁ@géﬂﬂéﬁtwﬂthaﬂtﬁ@trl hilgheed Ng
agent, a ass, and the I|k are.

. silica, S,

preferangmﬁﬂﬂﬂgﬁiiquq)/ fQﬁ%ﬁQﬁgL HORBEERET LI §F ©OF Bﬁeﬁ0|dal particles.
tTEe TB;J f)][ fromardh cy)chm 1dpse é&]&oe/éﬁtctssthéoéoﬁéamayer @&?V\&%h@ef rl?ir? {mre

an ha 0.as | 0 Or_nore uch a siz a
S oni 1o G CHRE E R (et 120, Pt opEat 07 Eaxangl BI1Y oRFSLETEBIN 70
t her eof , owsl ltcext.ancnileyernd( {02 €xpoSedmbV) f a6eg0f 0. 5 tbeoskiBnmiagen | n a
preferreq @gpﬁglrnq} Jﬂg anti-bl ocking 20 agent conprises non-neltable
silicone'r e rticul ate cross-1inked hydrocarbyl -substituted
EolijI | oxanes prior %tim&%ﬁéb’aﬁ&i einegh@arilayl @tg ¢r BeFolrienked

ydrocar

b \ substltut | xane | ude t
pol yrib no&%%fﬁﬁHQRxaﬁgé Xﬁ%rO?%u?E}Py ﬁY%F%r?@B beecRBRONECEShI e
pol ynonoatikyl arﬁirmﬂ-mqadtﬁslm@aéﬁté@tii@daxaéuhavwgaﬁ HB@A-pabtikahg size of

0.5 to 20.0 mcrons, and a three dj nensi opal strugt f SI| xane
i Pkages 23608 B itk LA 50| AL ors Tath! b EREopdke Whdeh || g

wor | dwi darea@ﬂ:dﬁértdlﬂwf’pﬁcﬁdlc&eﬁtm fflli@nféhﬁedsﬂ apprth.ﬁﬁtéM] Co., and are
mar ket ed u J%ﬂﬁatra qupe Togﬂ$arl 30 O her % %h sour ces of
sinmlar § SFe eeﬂ%%pﬁﬁBﬁﬂp?B 9?3? EfCnaterials are
furtiger gbawndcmk,assor emﬁpIEJ taywherossromkadrer gaanshboxane wesin

wd Pat ent . 769, 4 8 Eff t f th
Bgrtsgal éﬁgp‘ as 30 og‘éta'lszfenrﬁéd“% it byPe s sg\g? Y%dgggfggg"ﬁ xaneeant i- 35

bl ocki ng sdgeniif icant pwet fowmn i 0thé Dr SONOE ppe) apeaf efabl gxinple, from
10 to 70% thereof, will extend beyond the exposed surface of
the skin layer. 1In a preferred embodiment, the anti-blocking

20 agent comprises non-meltable silicone resin, e.g., particulate
cross-linked hydrocarbyl—subétituted'polyéiloxanes.
Particularly preferred particulate cross-linked hydrocarbyl-
substituted poly51loxanes include the polymonoalky131loxanes.
Most particularly preferred are non-meltable polymonoalkyl—

25 siloxanes characterized as having a mean particle size.of 0.5
to 20.0 microns and a three dimensional structure of siloxane
linkages. Such materials are available from Toshiba Silicone
Co., Ltd., worldwide, and in the United States from General
Electric Co., and are marketed under the tradename Tospearl.

30 Other commercial sources of similar suitable materials are
also known to exist. Such materials are further described as
non-meltable crosslinked organosiloxane.resin péwders in U.S.
Patent No. 4,769,418. Effective amounts of the particulate
cross-linked hydrocarbyl-substituted polysiloxane anti-

35 Dblocking agent can range from 100 to 5000 ppm, preferably 1000
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12 to 3000 ppm say, from 2500 to 3000 ppm based on | oadi ng of

the resi MVPO8/66MRI ch t he upper |ayer {c) is prepared. PCT/USBS 336 d
coefficient of friction and reduced antistatic characteristics at the
surface of the skin layer or layers can 5 be achieved in accordance with -
the disclosure set out in U S Pat¥ht No. 5,264, 277, which discl oses
the use of mgratory slip agents and antistatic agents in multilayer

films, such as erucam de. Reduced CCE nm also be_ obtai ned by treating
one t%r3BBPhPEQPn§aﬂﬁtﬁr§ml?é@ﬁbﬁﬂI3°Qﬂ)ppm' baged Rrieadingdnpbnent of

the herghd 8aB9di egofilivhiikdY@he upped MaSidriCla) &d orhdigasdd] cone oil. The
silicone 0|I is i ncqr por.at ed |nto one or both of the heat seal able skin

| ayers BeQHCSQDGﬁFf§&GHePWaP§aﬁqiﬁqiﬂﬁfq eﬁﬁ wged rankighatic

mai nt ai BEQrQBt@BQSQE.CEOU% the! RarPdde lowaie skin ady&@r& 1§a¥é’i‘é t&n
preferably added in amounts between 0.3 wt.%ta 3.0 t he skin

| ayer P aphigvsdninoperoxdagmee with the dﬂ?élsqqq%rﬁe‘blql}t pkef@r3bly is

a pol ydbgeehy! Rbl, 0592%4 277,NNiR% ISR ycma_f wdk P i fgra €98y 000,
preferably 20,000 o 30, 000 cent i st okes. To further aid the

heat se%}lEhBEQEFér?§@|é§t&§&QQﬁﬁw§ﬁ?nts %ﬂu?qﬂﬁ%%ﬁﬁeﬁwfkkﬂﬁne%u e

film t@ﬁuégﬁxﬂdbayeke&hcle@}’@:bi‘ may @ABAIL Y ididY twyt@:é&cﬂ %ré 2
natural or s¥nt heti c t erpene reS|n a wax, or a OM/nDIecuIar wei ght

(e.g. 19F0BBFR SklﬁélyéﬁﬁyﬁéﬁéCQEF oil. "An optional additive for inclusion

i nilohe skin hayempeitant cA¥@Ponent @y aHO hdfeid %ddiﬁed\hh&i‘tm afen
.used be i ncluded i h ampunt s between 0. 05 and O. % of _ the skin

| ayer. film struptugesiseghe ﬁéléﬁ%’seed“slurfé@? o‘-\‘l]ﬂ@%%q’lﬂr ay®r or skin

30 |ayghsoepBraeelr eaitedonR dKHAMh T RN Wl 1dBYWeEkin lafess, DY
corona discharge to inprove its receptivity to printing inks, coatings,

adhesi vERaRBh8PRYBL SHGhothats a low Gaeffiigigpt Gf dUdrign eh%ent
manuf achai hBgigLRar ahi e 3% botH ¥¥ MHd Hkin layers. The silicone

15 o0il is preferably added in amounts between 0.3 wt.% to 3.0:
wt.%.of the skin layer and up to 5 wt.% by'weight.

The silicone oil, preferably is a polydimethylsilokane,
having a viscosity of 20,000 to 3,000,000, preferably 20,000
to 30,000 centistokes. | o

20 - To further aid the heat seal characteristics and improve
the optical properties of the film, the skin layer or layers
can also contain up to 10 wt.% of a natural or synthetic
terpene resin, a wax, or a low molecular weight (e.g. 10,000)
polyethylene.

25 An optional additive for inclusion in the skin layer or
layers is glycerol or glyceride which may when used be
included in amounts between 0.05 and 0.3 wt.% of the skin
layer. . _ _

If desired, the exposed surface of the skin layer or skin

30 layers can be treated in a known and conventional manner,
e.g., by corona discharge to improve its receptivity to
printing inks, coatings, adhesive anchorage, and/or its
suitability for such subsequent manufacturing operations as

lamination.
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13 % Is preferred that all Iayers of the nult;k
WO 9 % : . : ﬁf %
structures o/5 % present invention be coextruded, after s&ﬁ&% e film

can be biaxially oriented (primry orientation) and "~ thereafter
secondarily oriented in the directionlBn which 5 shrinkability is desi r ed.
Coextrusion can be carried out in a mul tilayer nelt formthrough a fl at
di e. Primary Orientation . The nultilayer coextrudate filmcan
be primaril !tOE.'segbh:@ferredJimdtaldyl Biyersl of tne empktlilayercénlie

tretched bl ' [ ' ' [
o o1 o SEFYCERBERa0 AbaiTRatd Tt gt fom bl G0 SEerhded. | pERErWhEER OO
directtng thimhcan Bebdiandii=lly dmtemdtedo(phméi:ysd)rlentaltienoi and

preferapbly the transverse rect nijE b
carri eggﬁﬁ?ag§ﬁﬁg s§°(9 q: r?%’l'?oré é%q%r&am f’é‘f‘éﬁ’r%‘?r%ﬁ Yﬁ’gghg? r]a ©
gre BN nls?tgﬁkabauwtgr dfs Wiared. t cdetOfeusich candb?].cgarriéd[ ent] tn a

ner a i axi a r|e tatl n tenpera ' f VD ientati
Crel apd tadadest malic Tk Heoid tHEdten @' o bntation (180 err]

}o 160pet mh ey @rgentﬂﬂﬂdﬁr]CD Fil mthickness at this stage can range
rom25 T0 [> MCr. 0 refer y. 25 to. lto
2 sy, chBe A ayer eoerinidace st Bhregh e nermur Loy B PRt <

prior an&@ﬁqn@aryBlaxmmqntcaﬁmed fiBecoanaby £trebthéedoB to 8 The

prlnarl oriented fil th heated 10,100 125 C
kithed, 1 BRsme i £t ol SIS (LB 81 ThEat chretBiSRr nders and

StrethQéf&&&ﬁﬂ#tﬂhﬂvﬁadﬁhﬁé)&Kwéctﬂﬁﬁexnb)y abd 6 tbolzowames tiheaf i r st
direction of, o |entat|on onl

d d
Lo m nPRFEBS: 84 dnprentERETLGSaPhaE] P Pab Phalny o '
d|rectu@&e&denSOpﬁﬁﬁﬁhdhlw'tﬁegtraﬂibésae dlabctlby (TD)i.s Beakdalle to

ool | nGFAEPEIER Mt 018 (S5 TRE TR SBEoRdaRy COPFERESPREs, teAter or' '°
15 stenter machine at a drawing temperature of 100° to 140°C,
e.g., 130°C. Generally, biaxial oriéhtation temperatures
differ for MD orientation (115° to 130°C, e.g., 120°C) and TD
~orientation (130° to 160°C, e.g.,_150°C). 'Film thickness at

this stage can range from 25 to 75 microns (1 to 3 mils),
20 preferably 25 to 50 nmicrons (1 to 2 mils). Cooling of the

film to temperatures below 100°C occurs prior to secondary

orientation.
Secondary Orientation

The primarily oriented film is then reheated to 100’ to

25 125°C, say 110° to 115°C, preferably by use of heated
cylinders and stretched an additional 10 to 60%, preferably 25
to 30%, in the first direction of orientation only, e.g.,
machine direction (MD). 1In order to minimize compressive
stress which can adversely affect second direction heat

30 stability, e.g., TD heat stability, it is desirable to
maintain a minimal distance between the reheating roll(s) and
the cooling/stretching roll(s) used in secondary orientation.

Such distances can be less than 30 cm, e.g., 5 to 10 cm.



Such di stances can be less than 30 cm e.g., 5to 10 cm WO
98/ 56662 ' PCT/ US98/ 10348 _

14 WO 98/56662 r esul ti ng uni axi-ally shrinkable film af t ePCHESIBNOZ48Y-~
orientation can range in thickness from10 to 60 mcrons (0.4 to 2.4
mls), preferably 20 to 40 microns (0.8,to 1.6 mls). Si nul t aneous
Oientation 5 The filnms of the present invention can al so be prepared
by orienting on a line which utilizes linear notors to directly propel

opposed pairg,0of tent.er. cli SY:NGH J b Lmary orienting
by sinultanegaf ﬁ%ﬁﬁg%l%éqéﬁ%%%%fikyngﬁgzﬁ%%ﬁ%%3E§9§d%2€%%Pg?%ﬂﬁdaang a
?ive[ﬁiogipathtdbmec?ﬁy;?%gqnﬂnuﬂhﬂnﬁqessﬁ?nqmnkﬁ b i 8 mbtdbﬂg KheATiIm
n ot he Wor.ds, e m. Gan rijpr e e ypcht onousl y

accel eré?i ﬁg 4af“d‘;1§)d &r\}aé‘.'regga# ypea%%ﬁ,toodiﬁéélr%r%%oépo@eﬁgp%{ri’gfmlfs?f ent er
clips hsisnuwddanesus IOnientation Secondary machine direction orientation on
the sanme ling,15_.can b ffecte |.0 ral | P ubseguent {0 the
di ver gi ng pa ﬁleofl;%ﬁefaﬁéﬁﬁvdsae%%teﬁ%f‘g?%ﬂ h%%ﬁ%%? f’@e pgegﬁﬁsged
pai (rjs o{ahyt e?ﬁ.:antgﬂrigosamlaorigrfmrmmimh tqminlthies hbinea:;pmad:tsl tpath. | nt ot her
words, the fil.mi econdar.ily. L Ori _synchro rating
al ong adg’lr F&td‘m p%z?%? ?%% |srge%tqi}rosp§g€et§eqb€éllﬁ sé/i(}fp% e%?}éa’%?ﬁ%‘gs#igl di ng
t he f:!whereby priﬁﬂnyIﬁﬁﬂeﬁ#ﬂndxb%lsimT&tanedniL?E?xb?lhenieBELngngsanﬁ_
anneal i ng .and subsequent. coql.in ef ore ving. t he nt er rame suc
Chat t hBLFalnet BY AL AT D A S0 S Al DA A rereLb Lol £y e
tlggi['mr ab:épeseldasmtjlesa.roﬂ?f]l{xﬂmr] S:]aupt 125l dineg mefmmZS%grgrghgg at y

err r. greater. .in e .nmachi.ne .. I ec n o] rection
stabi 11 Fymae LR SR D e ity SH R TR EypeRFoACUS LT BO
of |ineaccelearat ity dilcesy lay dirvgrdingerpatrh cldipsectly topedsedt psinul béneous
bi axi al retchi I s further .di sgl.ogsed 30 in U S, Patent No. 4,853, 602.
The res&%’itﬁd: %r#‘%f: quﬁh itr?keab J‘e]‘ Plmafter secondary

: Secondary machine direction orientation on the same line

15 can be effected along a parallel path subsequent to the
diverging path by simultaneously accelerating the directly :
opposed pairs of tenter clips along some portion of the
parallel path. In other words, the film is secondarily
oriented by synchronously accelerating along a straight path,

20 directly opposed pairs of tenter clips holding the film.

The film can be further stabilized by heat setting and
annealing and subsequent cooling before leaving the ténter
frame such that the resulting film will have good machine

direction stability at temperatures less than 100°C and
25 shrinkage at 25% or more at 135°C or greater in the machine

direction and good TD direction stability at 135°C or below,
e.g., less than 5%.
The use of linear motors to directly propel tenter clips
to effect simultaneous biaxial stretching is further disclosed
30 in U.S. Patent No. 4,853,602. |
The resulting uniaxially shrinkable film after secondary
‘orientation can range in thickness from 10 to 60 microns, (0.4

to 2.4 mils), preferably 20 to 40 microns (0.8 to 1.6 mils).



orientation can range in thickness from10 to 60 mcrons, (0.4 to 2.4

mls), predossdsy 20 to 40 microns (0,8 to 1.6 mils). PP/ 56662
PCT/-US98/"10348 R T I soflett )
Stability The resulting uniaxially shrinkable filmafter secondary

orientation exhibits at tenperatures of1300[err] to 145[err]C, say,
135[err] C, greater than 15% preferably greater than 18% 20% or 5 even
greater than 25% shrinkage in the direction of secondary orientation,
e.g., neRimensdipnedt Btabiditinkage is det er mi ned by neasuring the

unr est rai ned, P8 BepyaFas ARAGTIV M fiante BIAG SRR EBRARLY. |

the direstientatisacertdbi tey laam*ﬁmpgraturéﬁ b £r Oy s AIPCY igayyi ni mal
variation in the direction normal to said secondary orientation, e.g.,

transver¥85°C, gteamerohhanSQSE,vpre@an@bhmfgﬂaﬂﬁentghanuiﬂia @By idwed in

t f th h I t 15 di t

nor 8l 1 BV ERe oL Ba0RAAR 0t Bk ATHORRE chih YRR bR Loh Fr SapahRREY and

shrinkageraenaapébnepbage,omadninhrﬁ?rnmnnon. Fﬁhrmnk@?gfas éep?smiﬁﬁdThe
t t ] I | refe

Cerr] 3o RYaBrreay iy, e dittprencd U sotl ¢ FRREEA habbYs BhG, RERSFY

that of 5335@&91% !h%osaﬁrpl@)t-ﬂdﬁbtraitrﬁé& i1y #T13890 [férerdys 1 hat the
di mension of t , mnornmal to the direction of secondary orientation,

after minyEgsi-ng to 135[err]C (275[err]F) shrinks or expands no greater
thag g5%. Ehﬁ:ﬁﬁk%'eg'ﬂﬂa'trﬂé f&%%&&cg&e ch‘eséééﬁ'&lélEyr&Pﬂéﬁ@QP%ﬁt ure.

The f|In1of t resent invention can used | garette pack
wr appi ngPReERFARY Y §99W%§5WHEHH%?Q#NP¥IX§KKﬁtl°n h%aﬁhﬁb@érﬁﬁﬁhPGC Co.

and Fockgs3md10koFagke &%orﬁi@;} EB?cl.f.‘-’entat{cﬁx?mJ_-; %ke tPHﬁéGQr&éa”SF’O”

t hrough the system each pack Is ected'to eat seal regions with
dwel | ti@dsegtippact Sted Varkﬁt%QQuﬂﬁnﬁFaQikk%¥SC%$ baecdeperdPednidepends

on the apgeRceof the change in length of the multilayer film in the

15 direction normal to the secondary orientation and can include

both expansion and shrinkage as a percentage of the dimension
prior to heat exposure. The present invention's films can
exhibit +5% stability, preferably +3% stability, or even +1%
stability in the direction normal to that of secondary

20 orientation. Stability of +5% means that the dimension of the
film normal to the direction of secondary orientation, after

heating to 135°C (275°F) shrinks or expands no greater than 5%
of the original dimension of the film at room temberature.
The film of the present.invention can be used in
25 cigarette pack wrapping machines, such as GD4350 and GDC600,
available from GC Co., and Focke 350 of Focke 700, available
from Focke. During transport through the system each pack is
subjected to heat seal regions with dwell times at fractions
of a second. Success of the operation depends on the absence
30 of pack to pack sticking, a moderate to low force necessary to
move packs through the system and a seal range of at least
20°F, preferably 30 to 40°F on all seal surfaces.
The film of the present invention is capable of producing

a tight wrap directly off the tobacco packaging machine.



30 of pack to pack sticking, a noderate to | ow force necessary to nove

packs throw%g the system and a seal range of at least . 20[err]F,
preferably %b[err]F on all seal surfaces. ;- TheP€1/Usosab34she
present inventi on i s capabl e of producing atight wap directly off the
t obacco packagi ng machi ne. . : Y\Q 98/ 56662

PCT/ US98/ 10348 16 Convent i onal
films | eave a winkl ed appearance especially at - the top and bottom on

he f f k...The fil f I
Feduces: CPRYEMI, Sits At meinkefl SRRt Al ERERRRBRTEY ¥rgni en
around t khepaoip @rel Hotrieond caf ttare tfecesi¢f athewpacko fDhéehellmeowvehany
or " ChEFRsERtaRRE T AL e (6 | S innRRERT PhRd, BRGByeR.Ct P
eloloear an;l‘hewﬁ:ﬂnhhiaaj#so?lcmstmréxltm i tt:iy_l:hnt‘:?rlz naround'hEhSe npaoki onerstime

ustra
:Exanp$e £ e i,&l t-tji(r)%\ﬂ I“grfé? r]cboor£ 1'-el'b'eﬁf %%%é%ggpgywﬁéPﬁthl g/gfggt iC

pol ypr opylagndanfe hegin gmssmrtegiiartd yvhé. gachygiveg ghtchlihe §6tup or

2 SL2 S I ke LA o hsrssbl) B4

syndi ot aaipipe arainge omﬂrertetgrs glossrfﬂrtdacbbatmhtpext ruded wit h 2 skin | ayers

20" pr opyl ane- TR ARETH Pl et PO GTER) Wi g £oTTaHRS STl bl ooking

agentQ 10%midyiwey gitampeltasnl ite wax, 0.16% by -wei ght erucam de and 0. 15%
by wei ghh%g%l nonost ear at e; -and : (b) a bottom |l ayer
conposed 7% by wei ght 25 et hyl ene-propyl ene-but ene-1 terpol yner,

1. 2% by mme 1 silicone fluid and 0.23% by weight silica antibl ocki ng'
e on e Ay W I U4 Lt B  By ER bR TR T,
t he desi ped WiRopyleniatoHrhidhestfetenrasgdiroitent@dl $ nop B8igknt Ny NFrane.
Aft efst h%ldse@ rh%zddr-lc-)[:)cﬁ—;[t'lr?yrﬁ?)atéoocndantuj.qnee,f 'tl)nlésby weight N,N-bis (2~
hydroxyethyl) stearylamine, 0.05% by weight glycerol
monostearate and 4% by weight syndiotactic polypropylene is
melted and coextruded with 2 skin layers comprising:
(a) a top layer composed of 89.38% by weight ethylene-

20 propylene-butene-1 terpolymer, 0.31% By weight silica
antiblocking agent, 10% by weight petrolite wax, 0.16% by
weight erucamide and 0.15% by weight glycerol monostearate;
and _ . '

(b) a bottom layer composed of 998.57% by weight

25 ethylene-propylene-butene-1 terpolymer, 1.2% by weight

silicone fluid and 0.23% by weight silica antiblocking agent.
The coextrudate is stretched 4.3 times in the machine

direcﬁion using transport-rolls operating at different speeds.

After the desired MD orientation, the film is TD oriented in a

30 tenter frame. After the desired TD orientation, the film is
'again stretched in the machine direction 15 to 60% more using
transport rolls at different speeds. The top layer is corona
treated. '



again stretched in the nmachine direction 15 to 60% nore using transport
rolls at dvdbbesees speeds. The top Iayer is corona t r ealpq/us9s/10348

WD 98/ 56662 * PCT/ US98/ 10348

17 Exanpl e 2 A core Iayer conmposed of 96% by wei ght

I sotactic ~ pol ypropyl ene of high sterkbregularity and 4% by wei ght

syndi otactic pol ypropylene is nelted and coextruded with 2 5 skin | ayers

conpri si ng: (a) a top layer conposed of 89.38% by wei ght et hyl ene-
propyl eneﬁ’ﬁﬂ&hﬂ- terpolynmer, 0.31% by weight silica anti bl ocki ng

agent, 10% by xebghe Payee! chepWadd Qfl@oé%bby wel\@@i@fﬂs&iw@m de and 0. 15%
by wei ght qucerol nonosSt earate; 10 bottom | ayer
corrposed rAlyprogylepevefghigbt ﬁﬁleé‘ﬁ@reglﬂ-ar}’rl&ﬁyl% Qiutléhéﬂfqlqléﬁ pol yrer,

. 2% by Vigpody ééé:tf.e 1L BEdpy1 en@nNd sOmed ¥y atki Hesdidu £l pcki ng
agent ° he cgggtkgdan F? stFetched 4a§ tlné§a%n t he lElne 15
d|recﬁlcwﬁkkﬂr@ﬁY¢§ﬁsﬁ©WPrF§FP§ toperating at different speeds. Af t er
the desired My Qyigntabi @Hyekh fnb@ebs O it o, i h frame.
After the desi re{i TD oir)| en?at [ gﬁ p om IS agalhﬁa rtetec%edi]&?let he
machi ne on#wl%enle%ﬁﬁeeluﬁﬁgolyme@:par@s&dﬁt brYoMes,lc&x‘c cﬁnflfre%nt speeds.
The top |ayel,iScephgnageft,t 16at 8 HE PR ¢ "Gy | ayer
conposed o ﬁ%l 95. 6%% b§ ng gh ht ::Lso ag Iwglg ypropyﬁ %aex'o &‘T?l by
st er eor et b€ yergcanide apdght IRINDY well Mﬂﬁﬂﬁ@(&é&%%tmﬁm ne,

0. 15%pby pgaght N, N-bis(2- 25 hydroxyethyl) stearylam ne, 0.05% by wei ght
gl ycerol nonost earate and 4% by wei ght ndi ot actic pol ypropyl ene is
mel ted and coei®} udelotien Qayﬁrncpé‘?@|s§dc&%r339|5ﬁ by weight gihylkenep

| ayer C0W1éﬁe%ﬁiéﬁgelpﬁ:@g}5b‘i9ﬁe§m N3l by wdifHo! o $iic ?(ﬂe 209 byq

wei ght silicone tluid %ht 30 S|I|ca ant 1 bl ocki ng agent;

and and 0(%§%abMow@éghtayéﬂl§ﬁ 98tiPdanking gaendthyl ene-

propyl ene- but efigs c&aeehaaere it %%rexcwmt 35'6151@@%' \d machffd 0. 23%
by wei ght silica antiblocking agent he coextru ate Is stretched
4.3 ibnmedirechioppefing transport rolls operatlng at different speeds.

After the desired MD orientation, the film is TD oriented in a

tenter frame. After the desired TD ofientation the film is
again stretched in the machine direction 43% more using
transport rolls at different speeds. The top layer is corona

20 treated. | | '

ample 3

A core layer composed of 95.65% by weight isotactic
polypropylene of high stereoregularity, 0.15 by weight N,N-
bis (2-hydroxyethyl) cocoamine, 0.15% by weight N,N-bis(2-

25 hydroxyethyl) stearylamine, 0.05% by weight glycerol
monostearate and 4% by weight syndiotactic polypropylene is
melted and coextruded with 2 skin layers comprising:

{(a) a top layer composed of ethylene-propylene-butene-1
terpolymer, 1.2% by weight silicone fluid and 0.23% by weight

30 silica antiblocking agent; and '

(b) a bottom léyer of 28.57% by weight ethylene-
propylene-butene-1 terpolymer, 1.2% by weight éilicone fluid
and 0.23% by weight silica antiblocking agent.

. The coextrudate is stretched 4.3 times in the machine

35 direction using transport rolls operating at different speeds.



35 dir
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tenter
stretch
differe
wei ght
of a

ection using transport rolls operating at different speeds.
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VR PYP666he desired MD orientdtion, the filmis TD BFTHRWEE348y o

frame. After the desired TD orientation the filmis again

ed in the machine direction 35%gore using transport rolls at~

nt speeds. 5 Exanple 4 ~ A core |ayer conposed of 96% by

i sotactic pol ypropyl ene of high stereoregularity containing 4%

arf¥pdipbagkist rial MY RileRitationie s Bilde COEXTD Ustelentéd £n a

skin layers conprising: 10 a), a top |ayer conposed of .89. 38% by
wei ght BeRypenérame. pﬁéﬁ;ﬁrer?@-em‘f{#?é?efi tjg? ﬁﬁ/ﬁﬁﬁqétﬂ%@fg@%f%\ﬁ’f‘gﬁ silica
anti bl ogkbif 3@eRkchdQoibYy vy GicHield idection IBAGROEY usingei ght |

erucamn

bot t om F&E3EEPEEHpESdd SortoglLf

de and 0. 15% by wei ght 7tg}%]%/ﬁ;:;‘er ol nopost ear at e; and 15
et

(b) a

RS2t hyl ene- propyl ene- but ene- 1

terppl yg;;lm 2% by weight silicone fluid and 0.23% by weight silica
antibl o

machi ne
20 Aft

T o Pocti daves FoMRORRb S 448

The coextrudate is, strefched 4,3 tines in the
aféy d'bee]r%ft’r mFAt2GF+Ferent speeds.

?61%%%??.%%0' IO Nt v ediEarFityn cenddinihgnddof naa

tenter Trafe. er the desired TD orientatjon he-fi{mls . 1<'itggin
st r et ch&UNPAOLRE tge ROAYRHRIEL SN W IHHred RhFoextipded Bt th gl |'s at
di fferegiisreadersiie sjiq,gée;r I's corona treated. 25 Exanple 5
A core layer conpoed of 95.65% by wej gh%\I é\go&gé:tic . O|%§ O%I ene of
hi gP st er eor d@dI & %P, 1RYEI IR ?ﬁiuto LR %Ys"(%lﬂgﬁr {% hHEY
cocoam %op&ﬂe%ehw&rﬂiﬁl N Sfeer, 0.3ysirexwesiyhy sikiybani ne, 0.055
by weight glycerol 30 nonostearate and 4%%{/ q\’/]\fjght s_;(/nd oiggt%c
pol ypr opptékdocking agsited HNY ROANRI U PHFIPL BESKYR ’{a{}e cB¥pri si ng:
() a toRild¥eleRRERATRI fHa 9. 1590y Weight §lyyeéedE-monostearate;
propyl ene- but ene-1 terpol ynmer and 0.23% by wei ght silica anti bl ocki ng
agent; and _ | |
15 (b) a bottom layer composed of 98.57% by weight ethylene-
propylene-butene-1 terpolymer, 1.2% by weight silicone fluid
~and 0.23% by weight silica antiblocking agent.
The coextrudate is stretched 4.3 times in the machine
direction using transport rolls operating at different speeds.
20 After the desired MD orientation, the film is TD oriented in a
tenter frame. After the desired TD orientation the film is
again stretched in the machine direction 43% more using
transport rolls at different speeds. The top layer is corona
treated.
25 Example 5 _ _
A core layer compoed of 95.65% by weight isotactic
polypropylene of high stereoregularity, 0.15% by weight N, N-
bis (2-hydroxyethyl) cocoamine, 0.15 by weight N,N-bis(2-
hydroxyethyl) sterylamine, 0.055 by weight glycerol
30 monostearate and 4% by weight syndiotactic polypropylene is

melted and coextruded with 2 skin layers comprising:
(a) a top layer composed of 99.77% by weight ethylene-
propylene-butene-1 terpolymer and 0.23% by weight silica

antiblocking agent; and
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19 . WO98/56667) a bottom | ayer conposed of 98.57% by wei BOT/US8/1MB¢he-
propyl ene-but ene-1 terpolymer, 1.2% by weight silicone fluid and 0. 23%
by weight silica antiblocking agent. 44 The coextrudate is stretched
4.3 tinmes in the machine 5 direction using transport rolls operating at

di fferent speeds. After the desired MD orientation, the filmis TD

oriented in t f | T | ti i
e M agai n By & SRk LR SoliGel@RoERsEL T8 By Wit cthyitnd ) [
t r anspoptropyleneatbutigrierkitexpelyier 101 ERanbyewgight silicanepfduid/er
conpose f PYASY) Lot 4 o f high

st ereor g&@l 89??[3}7/% %Pﬁ%%}g@m?ig%%)éﬁc%\tflblo%Fg%ép%gg%ilgiggt ﬁyl ) | gocoam’ ne,
Oi1@6by|meithde¢dﬁEqu§ate imyﬁﬁnayebﬁ@lﬂ-étbémysa&nnéheom§§nﬂnﬁvwﬂght
gl ycerol,, st ear. 49 | L at get | I '

Te! tod e SSHReRt UBEHRY,erAliedt Yol JoheUErh] E' W AUANORARIR

I ayerI carfmas:eg:lra‘ cﬁfwwmgimt@tMenéhe £ilpr dpyMEnextiendiesl in a
terpoly % Siy 4 | ' : . .
botton1%%%g?ﬂﬁgﬁﬁéged d#fﬁgFgg@%dégﬁg#gﬁtTBtﬁg?gﬁg?tagg %ggbyléﬁéggﬁtgne-l
ter pol yagainl stoetched gin Shé¢ imackine udirectiand2d328%riey usdinght silica
ant'blo%géﬁﬁﬁﬁ¥¥“rolls at d%g¥§%g£€x£é%€§gg is stretched 4.3 tines in the

machi ne I'recti on usihg tTransport S operating at different speeds.
25 100 t Exatdpdedesired MD orientation, the filmis TD oriented in tenter

frame. After .t esy T ' al koget fi | . | tretched in
t he machi ne |:Eéﬁ%i;égﬁ?t%%é%éggér%fug?hgg% bb???%?ﬁﬁrﬁgrﬁ%%fﬁé di fferent
speeds. ptlgpmpylarer of kbglhnatereoreguladit3o Bxadfpby weight N,N-A core

o : ) . )
St or eor S0 @ T FUCHEY) [Eodoimifg; 26118, by WBERUE SR € 0 Sam ne.
0. 1% by hysimixtye iy bl sgtPearylamnime ox§e®hy| Pysweaghtagilyeer®105% by wei ght
g|¥ﬁ§rohonostearate, and 4% by weight syndiotactic polypropylene is
melted and coextruded with 2 skin layers comprising:
(a) a fop layer composed of 99.77% by weight ethylene-
propylene-butene-1l terpolymer and 0.23% silica antiblocking
agent; and - o

20 (b) a bottom layer composed of 98.57% by weight ethylene-
propylene-butene-1 terpdlymer,-J;Z% by weight silicone fluid
and 0.23% by weight silica antiblocking agent.

The coextrudate is stretched 4.3 times in the machine
direction using transport rolls operating at different speeds.

25 After the desired MD orientation, the film is TD oriented in
tenter frame. After the desired TD orientation the film is
again stretched in the machine direction 15 to 60% more using
transport rolls at different speeds. The top layer is corona

treated.

30 Example 7
A core layer composed of 95.7% by weight isotactic

polypropylene of high stereoregularity, 0.15% by weight N,N-
bis (2-hydroxyethyl) cocoamine, 0.1% by weight N,N-bis(2-
hydroxyethyl) stearylamine, 0.05% by weight glycerol
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20 Ws rate, 4% by wei ght' syndi otactic pol ypropyl | .
mel ted an coex?@uded with 2 skin layers conpri sing: P%}(;Y‘éf?“?“?dp

| ayer conposed of 98.47% by wei ght et hyl ene- propyl ene- but ene- 1
terpolynmer, 1.2%by weight silicone fluR@, 5 0.23% by weight silica

anti bl ocki ng agent and 0. 1% by wei ght non-nel tabl e silicone particles;
and (b) a bottom |l ayer conposed of 98.47% by wei ght et hyl ene-

pr opyl enmohostearatiegr @& Yoye e igHtdodyndiss tadtt ¢ | polywrépylene is 0. 23% by

11 {coneuphFEAs pog BN RUE A2 MK LY NS 5L i Toe i e

machi ne di(eé¢ctai dopudiayer rcorgmedd raf | 38 optt dby e ightdi étleyrahespeeds.

fram.  APFEPVRRBS R Ui, ' B8 oy Lo Sl fofe prpdidy®l
t he (rancthé36i bgcwed.Srgl'ﬁQ%ﬂiﬁraa lmitig:lockingirmgnnt c':jmi(l):c(%étg% S%fﬁeiag?: o
speeds. - pon-RUATLSS ci1icone AAAE By SngONPOSE Bo% by veig

I sotactiC propyl ene ‘eoregul arity, 0.15% by wei ght N, N
20 bi s (2- hydbixyetmtton: degen reamposked % Hye &wed Thtbg yweligitticéthylene-

pol ypropylene.is nelted and,coextruded 'g% skin, l.avers, . coppri si ng:
()5 OB PRYAERE TR CHRAAT vk 1 ol gt i1 1coné *FRUS,
propyl en6- BB&ebg Wetiefyiolsintdica Gr%bddockeimhtagent camd 61 L% doy 28eifhR3% by
wei silic nt i Rl ocki,ng, agent_. .an -(b) a bottom |l ayer conposed
of g‘?.Q?%’By%\?gitah) eetwlg:r? - pdr%rcglp?ﬁéne- but ene-1 terpol yner, 0.8% by
wei ght silicoffaef lowextrudatand . A% tigheki 413 sinexaimnthedl machimge agent .
The coexik IS Skr . |[EBI[% RS i 0 i tL.on i ng
transporbagg?}tgog‘pélr étnﬁg}gq‘%ﬁ%%ren ésg%‘se%fa &1 ag?t%lrf%%%&ggsﬁ%%&%
ori ent at Aftiert fthef ideniiredMbroxierethiiom thetEhlrerid rBdecriéneedt e a
desired rie i on filmis . ' din e hi ne
directi oggﬂg%&m%%%ﬁsﬁ n;ArREIl tﬂrﬂaé’nsdpi_aosrltré?‘%Ia'#l'gsI %’%{%lhfﬁ elr%xlﬁttlté%ejé%%% 18
WO 97 568638in stretched in the machine direction FER UsSB¢ 10318y

transport rolls at different speeds. '

Example 8

A core layer composed of .95.85% by weight isotactic

polypropylene of high stereoregularity, 0.15% by weight N,N-

20 Dbis (2-—hyd_roxyethyl) cocoamine, and_ .4% by weight syndiotactic
polypropylene is melted and chxtruded with 2 skin layers
comprising: o R _

(a) a top layer composed of_98.97% by weight ethylene-
propylene-butene-1 terpolymer, 0.8% by weight silicone fluid,

25 0.23% by weight silica antiblocking agent; and

(b) a bottom layer composed of 98.97% by weight ethylene-

and 0.23% by weight silica antiblocking agent.
The coextrudate is stretched 4.3 times in the machine
30 direction using transport rolls operating at different speeds.
After the desired MD orientation, the film is TD oriented in a
tenter frame. After the desired TD orientation the.film is
again stretched in the machine direction 43% more using
transport rolls at different speeds.



21 Exanpl e 9 Thi s exanpl e shows cigarette pack tightness
measur eneWOP8/56662f or the nultilayer film made i n accor danceciusssiaesaspl e 8
above, in conparison to a non-shrink film ZNA20, available 5 from

Hoescht. For this exanple, the GDC600 apper Machi ne, avail abl e from
GDC Co. is used to wap Kent Super LighTs cigarette packs. The sane
wrap off a single pack was neasured 3 tinmes. The wap tightness
measurengnts are, in millinmeters (mm), offset fromzero. Larger val ues
refl ect wrap. 10 The wap tightness is neasured using the

appar at us as Thdaenexample Bhgwsec:ti.ga‘lﬁ'ea:m geack ttightipess peasvdementsfi xed
arm 2 an v,

nmeasur engnf F %ﬁalﬁtl%ggw d“t@?’{ tn{%q%e fm?a{;é ér%%ﬁ?%g ﬁ%ﬁlﬁgméﬁ]gar ette
pack. Thabdie} amnecum@:amsmnttd reomarovetiot imlar i Um,1 52NA20 ;i avehndabie8
denonstrate ght S :lNe e [ ILndi tighter
wrap%SThg ﬂéagrﬁgg E%Z: sho J] ’Jaﬂpglé"rar%pf qé,égéjanda%}.ggfcﬁggﬁ%gﬁre 1 -
Conpar i samaklLbbile. &rnmi Ghigf donesis) Wdked to wrap Kent Super Mbaghtsnent

g/easqre%:gtgaﬁg_ttf %%urkerrezsrhe same wrap o% a sfngle pac_:Lkzxgas mgﬁg}gﬁeﬁo 5

1.42 3 times. 1ThE wrap tlghtn:bs@l meastkxankeNDs &re in diBYimeters
1.37

1 33 () p ﬁg%sgz fromi Cko. L4arger x%aéges reflect a E%é)@ter wrap.

avgl® The wrapltightness W8 &Ra’a{'ﬁﬁfﬂi using the apparatus as shown in
EIC%]U(SQS 1%}%?1%,[ ﬂn Ckﬁ‘gss)c1garette wrap is placed 2c?ver TfﬂcgdzaimEﬁaQBEe 8
movable arm 4. Spring 6 moves movable arm 4 so the

measurement taken is the w:.dth of the wrap from the test
cigarette pack. The distance measurement from movable arm 4

15 to micrometer 8 demonstrates wrap tightness. The larger mm
reading indicates a tighter wrap. The measurements aré shown
in Tables 1, 2 and 3. '

Table 1 - Comparison Film (.8 mil thickness)

20

Measurement Measurement Measurement
1 2 . 3

Pack No. 1 1.27 1.26 1.25

Pack No. 2 1.42 _ 1.41 1.41

Pack No. 3 1.37 - 1.37 1.37

Pack No. 4 1.33 1.32. . 1.33

Pack No. 5

1.39 1.39 1.39
avg = 1.35 :



Measur enent Measur enent Measur enent 1

2 - 3 Pack No. 1 1.73 1.72 1.71
Pack No."3°8/56662 | 54 ' 1.54 1.54 PalRT{So84p348 -

1.57 1.52 1.53 Pack No. 4 1.56 1.54
1.54 Pack No. 5 : 1.67 4266 _ 1.66 Pack No. 6

1.58 1.52 1.52 Pack No. 7 1.63

1.63 1.63 Pack No. 8 1.54 1.54

1.54 Patable. 29~ Exampléﬁa Film (.95 miil7%hickness) - 1.75 Pack No. 10
1.65 1.65 1. 66 avg =

1.61 Table 3 - Exanpl eMgaSunemen35 m | Méasnmﬁmﬂnt Measurement

Measur enment Measur ertent Measur edrent 3 1

2 : 3 Pack No. 1 1. 46 1.47 1.47
Pack NoPagk No. 11.56 1.73 1.55 1.72 1.55 PheklNo. 3

1.51 Pack No. 2. 48 1.54 1.48 PakkdNo. 4 11484 1.48
1. 48 PaBhkckioNo5 3 115567 1.B6152 11583Pack No. 6

1.5 Pack No. 4. 52 1.56 1. 52 PakkdSNo. 7 114384 1.18
1. 48 PaBhckioNo8 5 115%7 1.5466 11586Pack No. 9

1. 47 Pack No. B 48 1.58 1. 48 PakkdNo. 10 11552 1.5
1.51 Pack No. 7 avg 63 1.1663 Exanpl e 10 1.63FExanple 9 above

i s repeBecH ¥oi.-n§ Kent Spddial MIds (Red-3%hk) cigarettelpddks and a G»4350
W apper PaghNoe &vai | ablle & om GD Corrpm;z TXhe nmeasur emeht €5are shown bel ow
in Tabl Back ¥ad 30 The dwéSage nmeasureneht® from Tables 1.66 5 are

summari zed in Table 6. PM@ &6 clearly shdk a tighter wap using the
multilayer filmof the present-invention. WD 98/ 56662

PCT/USQ%QEQ%4% - Example 8 Film (.85 mil thickness)

Pack No.
Pack No.
Pack No.
Pack No.
Pack No.
Pack No.
Pack No.
Pack No.
Pack No.
Pack No.

SOOI UTH WD

Example 10

Measurement
1l

1.46
1.56
1.51
1.48
1.54
1.5 -
1.48

11,55

1.47
1.5
avg =

Measurement
2

1.47
1.55
1.48°

1.48

1.51
1.52
1.18
1.54
1.48
1.5

1.49

- Measurement

3

1.47
1.55
1.48
1.48
1.51
1.52
1.48
1.54
1.48
1.51

Example 9 above is repeated-using Kent Special Milds (Red

Ink) cigarette packs and a GD4350 Wrapper Machine available

from GD Company.

and 5.

summarized in Table 6.

The measurements are shown below in Tables 4

The average measurements from Tables 1 to 5 are

Table 6 clearly shows a tighter wrap

using the multilayer film of the present invention.



-23 Table 4 - Conparison Film (.8 m |l thickness)

Measur e YA 08/56662 Neasur ement Measur enent PCT/US98/10348

2 3 Pack No. 1 - 0.81 0.81 0.78

Pack No. 2 0.81 0.8123 0.79 Pack No. 3 0. 92
0.91 0. 87 Pack No. 4 - 0.84 0.84

0.84 Pack No. 5 0.9 0. 89 0. 89

avg = paple 4 - &:8Rpad2bbf PilmP(28Phe 18 thildinesd M1 thi Ckness)

Measur emreTtt IVEASUT EITETTT IVEASTT EITETTT ,

2 3 Pack No. 1 1.46 1.46 1.45

Pack No. 2 1.47 Measurement 43 Measurement] 42 prasugenent 1.43
1.43 1.42 Phick No. 4 1241 B 41

1.42 Pack No. 5 1.45° 1.42 1.41

avg = Pack No. Y 43 T8bBE 6 -- Summary 0.8l m Type 0.78

mm of f fACK MNgn 2 Avg THEBE 1 (Conparisér8liim P3W Tabl e 2

( ExanplBack e m3 0.9261 Table 3 (B®@¥ple 8 Film 0.87 1.62 Table 4
( Conparfiasth N9 { - 0.84s85 Table5(l9x-§g)le8F|Irr) 0.84 1.43"

| t WIIP%de$ba nt to Ph8se skilled inO®B® art that thed<HRcific

enmbodi ments di scussed a®¥¥e=can be succ®$Bul |y repeated with ingredients
equi val ent_to those generlcally or specifically set forth above and under

var i ablXake c® Guli): BsFitmor.

Phemid; &pdick@essdci ficati on, one skilled

in the art can readlly ascertaln the essential features of thls I nvention

and wi t hout departing fﬁ@Hkﬁ?SméBhr't aﬁgégaygﬁéﬂyyeﬂﬁ M@H&&¥Eﬂ§ gt to

various diverse applicajio

Pack No. 1 1.46 ' 1.46 1.45

Pack No. 2 1.47 1.43 1.42

Pack No. 3 1.43 1.43 1.42

Pack No. 4 1.41 1.41 1.42

Pack No. 5 1.45 _ 1.42 1.41
avg = 1.43 :

Table 6 - Summary

Film Type mm offset from 0 Avg
Table 1 (Comparison Film)} - 1.35

Table 2 (Example 8 Film) 1.61

Table 3 (Example 8 Film) 1.62

Table 4 (Comparison Film) =~  0.85

Table 5 (Example 8 Film) 1.43

It will be apparent to those skilled in the art that the
specific embodiments discussed above can be successfully
repeated with ingredients equivalent to those genefically or
specifically set forth above and under variable process
conditions. From the foregoing specification, one skilled in
the art can readily ascertain the essential features of this
invention and without departing from the spirit and scope
thereof can adapt it to various diverse applications.



WO 98/ 56662 ' PCT/ US98/ 10348

24

5 said
which r

educes the crystallinity of the2MOIyproper I.ni n core
| ayer and at | east one pol yol efi n-contai ni ng !!,"Hmyﬂﬁr "T sai d

core layer conprising isotactic polypropyl ene—and—a modi fi er

core layer, said skin layer - conprising S|I|cone
QNAEMS: fi I mof claiml, wherein said hodi fier is selected from

The nul
the gro

pol ypro

up consisting of atactic pol ypropyl ene, syndiotactic
pyl ene, et hyl ene-propyl ene copol yner, propyl ene-butene-1

copolyner ethyl en®-ynbayiahky héabushnénkabéepobﬁaxdalﬂq|whumenﬂxn and
y -c rfilm of
‘%ilfi; %é%(af%llmpgé'yf%? gegglgﬁfopgégngynépgtaaggn?}po yp?iga fene 20

| i near

cIa|n12
4. She
conpris
gl yceri

suid iceonyerliyéeém obmptiasing, 1&béaetmcsppdyp@ppylendz@pd‘dether

e R e e L T

w2 1. A uniaxially heat-shrinka %} 1y
oriented, nultllayer film-having a pol ypropyl ene- cont§%§VH 8@8#@ T ayer,

nultilawmnﬁainnmq cbdre nidyenhandi atshedstkbne pollalefins comtedindod r om at

| east ong,

copolyner

et hyl en

thlfbne
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propyrlene: copolymer,
expnmpy$em@ Hil boend GDL.terpol yner, said skin |ayer haV|ng a
ss of 0.5to 1.0 m cron.

2. The multilayer film of claim 1, wherein said
modifier is selected from the group consisting of atactic
polypropylene, syndiotactic polypropylene, ethylene-propylene
copolymer, propylene-butene-1 copolymer} ethylene-propylene-
butene-1 terpolymer, polybutene-1 and linear low density
polyethylene. : '

3. The multilayer film of claim 2, wherein said:
modifier comprises syndiotactic polypropylene.

4, The multilayer film of claim 1, wherein said core
layer further comprises an antistatic agent selected from the
group consisting glycerides, tertiary amines and mixtures
thereof. |

5. The multilayer film of claim 1, wherein said skin
layer is selected from at least one of the group consisting of
polypropylene, ethylene-propylene copolymer, polyethylene,
propylene-butene-1 copolymer, and ethylene-propylene-butene-1
terpolymer, said skin layer having a thickness of 0.5 to 1.0

micron.

iysg?,g £4FaCORE SLLG0C0Le 1avBEL YREGRYLRIE: 1aljay) ene- propyl ene



\2/\15) oo 5-6‘%%298’56652 H“‘m m‘“l“'mmié‘ “'I I'm of claim 1P%gr82?ﬁ118'§[§’g98§9?4$

| ayer further conpr+ses gilmcasand/or a non-neltable silicon resin.

5 7. The ‘nmul tilayer:filmof cbgim1, wherein said skin | ayer -
further conprises an am de of a water insoluble nmonocar boxyl i c aci d.
8. The nulilayer filmstructure of claim1, wherein 10 both skin |ayers

conpri se silgl,conene |multllayer fith of Tokafml 1 | aMekelinl Bk %qu&m 1
mherelgﬁsald skin is carona or .flanme treate

mul ti | 3§EPTs I‘%ﬁté‘rercl%ﬁ“?grlls%l 1qa ARYLPTI 9 n°n’BFEEﬁPé& 5}1519% aI ly
orientirggia.to 8 tines in the machine direction, and 6 to 12 tines in
the transverse direction, and secondarily ori ent ed by reorienting an
additional 10 to 60%in t he machi ne direction. 20 11. The
nmulgilayer fi | m athetmiigillaydier®ilin Séf dclais 15 wheretapablia @kigy eater
than 1 @6shr|nka e at 100[err] to 145[err [ [ direction with

Cin . fircs
[ er r ] 59R¥EELITUTERE T CP At TR °% sﬂﬁg?ﬁn%P ﬁ?gﬁﬁrnal to said

first floheehr®PdxyAic acid. 12. The nultllayer filmof claiml, used as a
t obacco pack or carton overw ap. :

The

8. The mulilayer film structure of claim 1, wherein
10 Dboth skin layers comprise silicone oil.

9. The multilayer film of claim 1, wherein said skin

layer is corona or flame treated..

15 10. The multilayer film of claim 1, which is primarily
oriented by biaxially orienting 3 to 8 times in the machine
direction, and 6 to 12 times in the transverse direction, and
secondarily oriented by reorienting an additional 10 to 60% in

the machine direction.

20
11. The multilayer film of claim 1, wherein said film is
capable of greater than 15% shrinkage at 100° to 145°C in a
first direction with +5% stability in a second direction
substantially normal to said first direction.
25

12. The multilayer film of claim 1, used as a tobacco

pack or carton overwrap.



