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LI KE HOT MELT ADHESI VES BACKGROUND OF THE | NVENTI ON [ 00011 The present

i nvention relates to a nmethod for packaging plastic naterial having a
finite sizaV@pwesHp®e using a filmto surround the mat eri CT/US2DS/O0EISE
particularly to a nethod for packagi ng hot nelt adhesives using a
coextrusion process, the resulting package forned thereby, and the film
conposition used therein. 10002] Hot nelt adhesives are substantially solid

Typl cally: ot el ¢ B A A A N 4 bl ocks
pill ows o,r pell ets. However, ]s'%“@é{qg tAbg—rIgssure sensitive adhesi vés (F
SA) or other plastic materials are typically sticky and/or soft at room
tenperature, there are progl ' ' ﬂ]-{yﬁgﬁ(}b'}g and packagi ng of
HVWPSA. Regardl ess of the ?@ﬁﬁﬁ%ﬁwm ovi ded,”a HWSA not only
sticks or gghgqps ! O itRseranPatichielah ) d Atk forgmoRagingGlbdtfel T but

S r n

it alsop p di ot her contam nates. In additi on, the individual

pi eces of ﬁﬁ{@ﬁﬁ%ga fhfiteesizé aud sipipeaninga fidimio surmundchematetial, andi | |
tend to flow or block together into a single solid mass rendering such -
material s dhérfe panticulanly be a tethoddor packaginglietkngh @dhesives usinglaicoegimsignnnent

during shipnment and/or storage pgrio is acrjticagl aspect,.of delivering
HVPSA ot hiprocRss the asRuling Badchecciaymed Rsrobyn At ElmARRPAHOR HERd ne ot | cky
and/ or soft, polynmers. [0003] To address this troublesone difficulty, those
skilled inﬂP &Myt have turned to packagi ng techni ques such as, for

exanpl e, Sro@@N0 adiRinielt :8RENOA drb iBsthidllPholid MioB Ririperatid, B 55

gallon dru silicone coated, corrugated “or particleboard boxes, or

al ter nat i vety apsiidd inangottentordlawdblerstate aBpsically ot meit adhentees arpi cal | y
manuf actured froma hi gh density polyethylene. Wile these solutions wll
sol ve t he pupplieshin thefemm afselid blecksopitlomsdurnellets. Hawexerosinee hot melid

B o s RoaRPadaes LABATAL Y Shet okt b et A RE sty 1
ol 1 adnes PO/ ok SR o8 Fodtl TERp Pl ol proBleihn pRGoifi yihABR A 10 0
of the packagkdlsng8f AIMPSA. Regatdlesk ofd@fétm in which it is provided, a HMPSA

not 6n1y sticks or adheres to hands, mechanical handling devices and to itself, but it

also picks up dirt and other contaminates. In addition, the individual pieces of

HMPSA and/or other low softening point plastic materials will tend to flow or

block together into a single solid mass rendering such materials difficult to be

handled and/or packaged. As a result, containment during shipment and/or storage
{ periods is a critical aspect of delivering III\APSA, other soft adhesives, or any kind
of plastic materials such as sticky and/or soft polymers. _
[0003] To address this trouble_:some difficulty, those skilled in the arthave
turned to packaging techniques such as, for example, shipﬁing adhesive .
compositions in rigid containers, such as 55 gallon'drums, or silicone coated,
corrugated or particleboard boxes, or alternatively, silicone coated polymer-based
trays which are typically maﬁufactumd from a high density polyethylene. While
these solutions will solve the problem, noted above, in some industrial

environments, and applications, it presents a multiplicity of additional difficulties,
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the silicone coated polyner based trays enployed for shipping sone types of
hot nelt adhesive conpositions are relatively expensive to purchase, and
the presence of a silicone coating nmakes such a container very difficult if
not i nposs M #06/85018%cycl e. Therefore, these trays, or ot RET/USRUEHIROST
containers, in many instances, are nerely collected and disposed of in

| andfill sites, thereby creating-a troublesonme source of pollution.

Further, ahésthesidrawbacksowhichdhavenietracted from ¢heie uséfubressi For exbmple, the t hat
under certain environnental circunstances a great deal of physical force
nust be appire taditionahmethedsselshipping:hof malt adnesivagampesitioanet®aier s, naki ng
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cont ai ner dhas |Veite Palatibslv & ' e : been
enbr aced é\ﬂleggdl y I ﬁg?ﬁgﬁl‘% usI%sr? gﬂgﬁ?ﬁ?gﬁbgﬁfloﬁgplﬁ%ﬁﬁ%?ﬂ W%Wappeal .
Mor e par t pfakidicope codtinglmakies sueing cofitamen ety diffieultébubt imnpossiteleatbl e tray
has produced, as a.byproduct, retooling, and other manufacturing expenses,
whi ch havegcyplge Themeforeythess trays, oo ather sipidan containers, thimanyHnvlengessag as a

af or erent STl colleed B dsrosed af e PPl Slis Bt Grir  doobtlenems) 1y
renuf 2t Whild bE Rl SHERHG2YARe oIIRGRE Bhieli® L FEASERDT durabl ity

to the contarner Suc ey nmy survive a result,

the per umirficiafies iffhabHBBecHaah BRHSonmetE Sikrbimsah6dy f bfcablbyl gFeater than

di sposabl e containers. Additionally, the costs attendant to collection and
r et ur ni ngptysécat ierct noust el applieddo the ajlesive tolestraetitfrmh thevescdmotainersibs equent

use has further caused this proposed solution to _be quite expensive and
t her ef or enakingthe pdhesjve diffculiagd inconvenignt fpbeadls0108 PCT/-US2005/ 038957

[ 0005] her different approaches .have en tried to package plastic
rmter |l JOPPRL"Fapan rosnise J9iHBE P GTrin Ry Bated Shevatiins dditactinety ;s
mel tabl e ' ﬁﬁg | | gﬁmi)si tion
itsel f | uhsat%%ﬁeg@rt?dg&}@bp [ 8a§,|ﬁ%§.ﬁ9 F%%g{]ﬂ?ﬁn&%nfe&é%fge%iﬁ% &m) en
adhesi ve dag, hltétnativelp! by rétaimedeard ﬂeﬁ‘_&edfﬁt@ﬁﬁséqmehhﬂligi%ﬁﬁs off adhésibes. and

t hen indivi dual packaged adhesive units are formed by squeezing, .sealing
and cut t iRegyclable containges; lalthopgh eastive bydheirirelative simplicity, have not

been embraced widely in the industry due to an obvious lack of commercial appeal.

More particularly, the development of a new, more readily recyclable tray” has
produced, as a byproduct, retooling, and other manufacturing expenses, which have
been substantial in some respects, and which have worked as a deterrent to the
adoption of this solution as an answer to the aforementioned shortcomings.
Further, reusable containers are generally manufactured from a thicker gauge
material to lend a measure of dufability to the containers such that they may survive
~ multiple uses. As a result, the per unit cost of such containers is usually
significantly greater than disposable containers. Additionally, the costs attendant to
collection and returning the spent containers or trays to the manufacturers for
subéequent use has further caused this proposed solution to be quite expenisive and

therefore commercially unacceptable.



referred to as a "form fill and seal" process. For exanple, U. S. Patent
5,373,682 describes a nethod where nolten adhesive is punped into a
cylindrically-shaped tube of plastic filmwhile the exterior surface of the
filmis spwmaymdéosnuds cooling water. The resultant indivi BOMUSHRERIIES
referred to as "cartridges" are allowed to cool until the adhesive
solidifies. Another exanple of making cartridges of this ty

eis.
il ulst r at ¢0008] U. S]; 'MI atipwithér ﬁmre‘iﬂl prl[daehﬂqd have w@.tigdﬁe}?acggg?plaaﬁe, | ow
conplex viscosity filmmaterials are _ysed to suryround a t si ve.
The fil m maaterials likesHMRBAs c Pnsrapproackih {9 Bsfed Pég%ﬁ}%fmﬂfeﬁﬁf ih%ﬁf W@%E%l ch
is a netal |l ocene or singlessite catal ' . Of . : at
| east one tegethsnwity and; 9nﬁ%ﬁﬁt°%ﬁﬁqi%&a%%ﬂe%%@@§@ gg‘%ﬁﬁﬁ‘ﬁﬁ and
U S. Reissue E’g#l@gt 36, 177 approaches the problem of shipping cold flow ng,

pressure SHQRLH hot nelt adhesive conpositions by designing a package

whi ch encigang] the neirRh Membil inshondibesiveisid dirctlyiintbhdilal ong wi th
the adhesi've. 11i this instance, the package is.a polyner based filmwhich
will nel't fehasd éxthestepe oftdwabbeand then indiplduabpackaged adhesive units@o®] 1 n PCT
appl ications WO 02/061009 and WO Q4/ 0376&%, E% 'Ss clainmed .that J.ow

t enper at urformed &y isqueesing; ealingand Htting Gemrhe e Juchha Procsss ds FORCHRIEI ng
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form the %Hﬁégi_?pﬁsﬂiélﬁﬁnawhﬂeith@eﬁhﬁ@r suftesdtahe filarig s g%xedeﬁh coblingdhesi ve

with a plasti I'm For exanple, U S. Patent 6,230,890 describes a nethod
where a magstenf Theltesaltant irlividust packegescreferet ta scfcagtidges’barskallpsved i a

polymeric shrink wap film E?lﬁilfé] I n sone prlﬁce%se . the.a hesiﬂg&}é%nass S
first punmsea! nptishg agbesive el n%ﬁggeé@m 60 é’!@}ﬁ’bgéaﬁﬁ £°5 Patht

5, 806, 285 .t o Riiﬁzi erti t ﬁ§e§ f 52?% wher ei n adhesive is cast. in a nold
to form bIQSB‘F(ES._WﬁgFﬁ 1as S%BTE 119_ "of holes formed therein and is

| ined wit pogoyp! N f'Ih"USfPBéhi%%g’,@}i&e!éﬁ'coﬁ’lﬂill_éﬁviséosi’lﬁﬁ%JmhMa[ﬁ:@r”Ed

onto the Fnner” surface of the After filling the no wi t h adhesi ve,

t he open teed soisfremend s hooweaieatihssive. The film hateriabis quimposed ofeeri al  whi ch

is heat sealed to the filmlining the interior of the nold. The nold
ethylene/a-olefin interpolymet, which is a metallocene or single-site catalyzed

interpolymer of ethylene and at least one Cg;CZOQ-oleﬁn.

[0008] Rouyer et al, in U.S. Patent 5,527,491, and U.S. Reissue Patent
36,177 approaches the problem of shipping cold flowing, pressure sensitive hot
ﬁelt adhesive compositions by designing a package which encloses the pressure
sensitive adhesive and is meltable along with the adhesive. In'this instance, the
package is a polymer based film which will melt when exposed to the heat of
application machinery.’

[0009] In PCT applications WO 02/061009 and WO 04/037671, it is claimed
that low témpératurc adhesive application can be achieved when using low melting
point (below 100°C) polymers as packaging films, for example ethylene vinyl
acetate (EVA) copolymers, ethylene methyl acrylate (EMA) copolymers,
polyethylene copolymers, polypropylene copolymers or combinations thereof.



contai ning the adhesive which is now envel oped by. the filmis then air
cooled prior to renoving the packaged adhesive fromthe nold. [0012]

Anot her Process usi ng nolds is taught in U S. Patent No. 5,401,455 to
Hatfiel d elVOAMSBMI8 i el d et al patent describes a metBfKUSPS/BEMagi ng
hot nelt adhesive conpositions using a nold in the formof a pan lined with
afilm mterial which has its outer surface in contact with a refrigerant

gas or |i§00Wheat ¥stavotherappeeashds t@ﬁfﬁté'@m@ adhasivihinto adinitasizet nel t
Mth the ERdERae eo %WI@P%@%@PM} A pIRSCn)Fof pxRp LS arer o

2 mid i K tFé ddydfbediit e%ﬁﬂxh&ggﬁéﬁé&dﬁ%ﬁf@?% R
process, giacﬁh édaﬁpgggl hetdéhrirtk W fldpl d Wi t h a thernopl astic

fllmwhlch 'S va orrred to the nold. [0014] Still another process is
descri bed[0011]. S. Pﬁs@a@ﬁﬁ&sé@&hmaﬂhesnmmhs&m firbepemped intol omold amd sheat h .
or coati ng surrounding a hot melt adhesive _where_the coextruded sheath

mat eri al peskaged: ol oy pxareple; B0 Shatent 5,806,285 te Rizsies deaches manetbad kagi ng
hot melt | ust r at t 37 401, 455,
6. 155, 029a $rain 4d diesive ds Bﬁﬁl@ég‘&@&al Sf%i’g’%a : 59&9[ bk Phealigt

g Wy U B g 2 7

vei ght  poky@Rim thieriRAbIhES onft Bl iffdrafivfas o%@ﬂi\bl@ohﬁ&rﬁﬂﬁ%tﬁe &BNdi nation

of high nolecular weight polyners. Typical exanples are high nol ecul ar

wei ght et iitheadhesiveytheaomeratop sutﬁw\is awierdd/with,a thin filmhofiplhsticinateriabi ght

et hyl ene-acryl ate copol yner, or hig mol ecul ar _wei ght | owdensity
pol yet hy| which ishegt $g %I@cﬁ%@ﬁ@@ﬁﬂﬂteﬂﬁfafﬂ’@c@ﬁm ofhemglde-site or

Zi egl Na f I b
e A EERD Blet e e PhISHE RS ol st e 51 5 B S ORI by °
appar ent &p& [Ro'(ag%n ﬂ%@ g%gﬁgaﬁgslg@%ﬁpﬂﬁqngdomthelr useful ness. These ‘

conposi tions, ave a propensity under certain manufacturing
condi ti onfg@M@] not hAmBAER§RUCEsE uking mblds it BrighDin TS tPARENDY S 40hUsH was

encl osed therein because of the high viscosity of the polyneric material. As
a resul tto Hatficld et ajh The Hetfield emllmtcnt@semb@sl smetlyod forpackagiaghati ng from
e A okl adhesive Compoditions Using & mold in the form of 2 pan Bned witha flm = © ©° "
material which has its outer surface in contact with & refrigerant gas or liquid heat
sink. Hatfield et al teaches that when molten hot melt adhesive is poured into the
lined pan, the adhesive is fused to some degree with the film. According to
Hatfield et al this in turn improves later mixing of the film with the adhesive,
! [0013] Yet another process utilizing a mold is disclosed in U.S, Patent No.
5,715,654 to Taylor et al. In this process, Taylor et al teaches lining a rigid mold
with a‘thermoplastic film which is vacuum formed into the mold.
[0014]  Still another process is described in U.S. Patent 4,039,485 and
involves the coextrusion of a sheath or coating surrounding a hot melt adhesive
where the coexiruded sheath material may be polyethylene.
[0015] Various other processes for packaging hot melt adhesives ate
{llustrated in U.S. Patents, 5,373,682, 5,401,455, 6,155,029, 6,138,441, 5,669,207
and 5,942,082.




can clog filters and nozzles in conventional production machinery. Further,
experi ence has shown that the addition of even a few percent, by weight, of
t hese above-identified high nolecular weight conpositions to a typical hot
nelt or pWEsINFE5EENSi ti ve adhesi ve conposition has an aﬁ@'ﬁ’p%’”éfﬁ%%"t on
the ability of the hot nelt adhesive to forman effective bond with
assorted target substrates. None of the references cited above teach how to

f or mul at g0@18]! m orIncalbof i referpnesstdited abowe,thd enateviabusad fo packsgkthed of
defect. [0017] Know ng the above shorfcom pgs it _t}%ﬁ al so been suggested to
package dw@mﬂmplmcmtmﬁémbts%@pwymw ke & 29 r a

casi 1y @3&%@%@%@?&5@@@'@@&%@”@#@@& ket ety dé‘r;ir or to
i cation, T L ng 1 - : ' .
[Obrs] | Pt Tobiedl Fxdplts AU MARLOIRGIE GERIRCSIGle VL IRREC

th | ) i ' t i 3t dedigiol t
er nop ?@Y@s E%fcﬁg R, oShighimeléesiapfeight ctioanedcrylate cossismier dedigipl ten

film wh at regular. intervals to create individual packages.

The coextrtltetiar sveightledtHendtomipehyleaepost bigompleadarwdishtn i s nerely
Conposi t {1oralingensopt SRBIOLsBAEGIoHEr e oRalEaHAE SO o lae {15880)
Anot h il lustrati f,thi o | o ! t.ent , , 927
wher ot nanpakl apngan e SateRBR SRets ol Bk hotecbpurtRi<BY, thed iy °
throudh .0t Seadily ;@ﬁ@%&:&sﬁﬂ Haveteatidd B6 BEIPBSUMIND 2

| or polyneric nate

nol ten f rial, the material being selected so that

it will "R&asé% itidxfs(,)Bhwﬁxenedgﬂm%imopénsﬁ?anmmqnmmmg when

repelted therew th, c) heating the surface of the coated adhesive at a
t enper at woadiivss fto nok homdgedeafsty mix withitife hot enelt adhesiversivhiohiwas i | m f or mi ng

e e
o0 i R o Ry 5355 g o L 1

resin, agpaEdld bid erefcredoan ihps OF cAREEAIER $dIFl particPEL6F chROWIEEh
exanple is described in U'S. Patents 5,112,552, and ~ 5, 292, 468, where hot

mel t  adhean ehogBltpesind noezlesia coovestibriab pooductivhdnachinbey . Furtheof a | i ned
pan. The lining is sprayed onto the interior _surface of the nold, anpl es

3 EXx
of the fiexpeenesdasishonn thatitheaddifion efevene fypperaest, bypwysighhafdhese
above-identified high molecular weight compositions to a typical hot melt or

pressure sensitive adhesive composition has an adverse effect on the ability of the
hot melt adhesive to form an effective bond with assorted target substrates. None
of the references cited above teach how to formulate a film or coating composition
in order to prevent this kind of defect. ;
[0017] - Knowing the above shortcomings it has also been suggested to
package pressure sensitive hot melt adhesives by formulating a film or a coating
composition that is more easily meltable together with and/or more easily blendable
into the molten adhesive composition itself just prior to application. The following
illustrate some examples of this approach.

[0018] In EP 0957029, a coextrusion system is described where a tube of
thermoplastic material is extruded and surrounded with a coextruded molten film
which is pinched at regular intervals to create individual packages. The coextruded
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copolyners, a paraffin wax, waxy forns of antioxidants, ethylene maleic
anhydri de, ethylene acrylic acid and natural rubbers. [0021] EP 057573
di scl oses a_packagi ng conposition for cold-flowing hot nelt adhesive
conposi tio .mf’ﬂ@&ﬁ?gkagi ng conposition contains a bl end BET/LS2005/038957
styrene-i soprene-styrene bl ock copolyner, an aromatic hydrocarbon resin,
mneral oil, a wax, and an antioxidant/stabilizer. [0022] U S. Patents

4, 748, 796 oated film7isimerzly desosibed as eingra fpomadhesive’t hwtdt ixalao stated that the
adhesive hy electrostatically coating a nmgld or cavity with a powder screen
and t hen ﬂwm@%ﬁlﬂdﬁmﬂ%mﬂﬁ%&ﬂﬁgﬁrﬁéﬂﬁ ﬁ&h‘?ﬁ&%lpfm%er mat eri al s
are descrj as made of a . Or .made of, a pol yner ro.as .made of a hot
mel t form]i on, ‘ﬁh?rdllil@%tm ogﬁ’é%?‘ﬁﬂreaqlb’rsrﬁlo ’cﬂwp'g'e%ag‘?rftbed. -6 WO _
2006/ 0501 . aAnpr | e V1A et

coati ng, ?’I%Qg’ig% %%’2%%’8@%%@8‘%% ?a%ﬁ&n&qf& (%é%%@}%?%én may be
used to caabughe di!t)esprayiipahbeirfat® bf tHeamedet izdResive Aol & nisitbrSim _
containing a polyner, tackifying resin, and a snall anount of wax. In U S.
Pat ent 6, Rafiag poliamenit matérzalptheandteriahbeingiselpcteskso that it will nottdetastix i s-

used to cgat adhesive, pellets, In. additiqn, several ynderwater el letizing
pr ocessesiTam & prepestiss of dhe adhesive ¢orBposien ar§meite§rtbmﬂl, cf)i ke in

5 e AR Al A TR AR,
are i 1 o R e B B B ol T v o

powder orthereuTyet asuffieienprymel the adésivepand d) quplitigethethusiesated 0024] 1n
sone packagi ng processes, regardless of the formof the pieces of tacky or

soi | plh ala i’vlmmas;sdb a@mfrm«ha%i@ewefm&aﬁdﬁagi’ﬁheﬁémgmp@éﬁw with wax,
i i . ‘ U.S. P

ol S A% e 0L B L A e

onder t neR et ydCark 86 foin R bGatlh S L B AnfipHRER kniipAep, @ c0at ! N9

cont | nUOYHOROY M S URRbMHRY RAinblSHdeStTEEdTA WIS PaRhits 571 I28dRaAIOT the
ft plastic matefia ]

adhesi ve "or s pl eces. (0025] In the feférences cited
above, i f5,208,468 whete lkeirméle adhesivé compositions are pdwred intood mold artheei ght film
conposition or_using a filmmterial, which mght include a wax, there are
al so appdpantofalinedpan.ngbe liningisprayedante the-iteniomsurface of the mold.

Examples of the film composition used include an EVA copolymer, polyethylene

copolymers, a paraffin wax, waxy forms of antioxidants, ethylene maleic
anhydride, ethylene acrylic acid and natural rubbers. .
[0021] EP 057573 discloses a packaging composition for cold-flowing hot
melt adhesive compositions. The packaging composition contains a blend of
styrene-isoprene-styrene block copolymer, an aromatic hydrécarbon resin, mineral
oil, a2 wax, and an antioxidant/stabilizer. |

[0022] U.S. Patents 4,748,796 and 4,755, 245 disclose forming a protective
coating for an adhesive by electrostatically coating a niold or cavity with a pow&er
screen and then pouring molten hot melt adhesive into the mold. Powder materials
are desctibed as made of 2 wax, or as made of a polymer, or as made of a hot melt
formulation, with no further specific formulations described.



their usefulness. First, wax or wax-based materials are usually too brittle
to be. forned into continuous filnms and/or to be used as packaging filns as
they can not be substantially stretched, folded or pinched w thout creating
cracks and/veo 2006680698 t herein which would | ead to the adhegimszonsossysy or
tacky product's | eakage from inside the package. This cracking and/or

br eaki ng behavi or can al so happen due to the intrinsic cold flow and

subsequen rmat i Rnesi =1k 2ohfife, 1T BY A, PR%dtng storage
or shi pmammg VO Z%g?%%%ﬂ%gg PCT/ Uéggg%/ 038851!%&%0026? Further, none of the
for nul at i @E20;899,avhéreq hotwaslt composition mny be uked toweoattthe peliptsuite histscr i bed
as a protective filmin the references cited_ above would w thstand severe

shi prent  melt compasigiondndesarthed asicemtaipiag apelymestackifying resive and acanall

t Ki [ tal K . t,r.ai . boat [

ndust r - aPrIOUE BRI dPd). S B HeT % 8 elefigine B OBt ing et 98 1%  soc,
' { ) : [ o

Chese conttingfbetéusgdzo SBafu B8l MK TnMaydoll SOpafifddwatt\o. 0

get soft e@gge;ﬁ%:lggaéaeés' Whith! form' el RECTRAPEE RBkY gudsﬁctpi\sauct@rm@ﬁprre

progr essi I cized due to'the presence of low'nol ecul ar wei ght

conpound UhS:Patepts 42, useantisblockibyiagents thatarerappliedieitheeby eatrudng ar | y
in the adhesive industry that needs tq be avoided in order to properly

handl e anthepallethintp adicwid emylsion containiag the antithlecksng agent, prapplied ta
exhibiting a |l ower-1ml ecul ar-weight ~filmo oat i CO It I Nt he
state of ugﬁ[cet %M@%@#ﬁ?ﬁﬁ@ﬁ@egeﬁwﬁ%&ﬁ%@%ﬁc SGI?ﬁeI t hi ck
film exposedqroisi r: Hﬁﬂ? (%a%ﬁ ;Qﬁgd | r.

[ 0027] Th%?tg (I)r e, gtggﬁﬂ;(sfgf%ng Iiggn no?ﬁlvvlglﬂl t ateria(‘? ﬁm%?%%%%ﬁ@%@%‘sfo have
an i npr ovgdcrieattedgpolgmer powider. encl osi ng pressure sensitive, cold-flow ng,
hot nelt adhesive conpositions or tacky or soft plastic materials. The film

material [O024]d adimsomgpackiging progeescaptegardiessofithe ot ofithe pikoes ofast e
pro0uCed e o Soliats mickl FL A0 e SR bt BaFLagg Lechtigues, and
o o e SRR AL Sheigh O S R ICT: 151 SR 4 A0 nt 01
1ol S 1 Skl s O Ly OB Y
shoul d nanatetiabk Matesialsiused t6 fomm aadoatihg uadediheso canditions) hospévre nt
t enperatures. The packaging fil mshoul d. al so be inexpensive to

typically cannot be formed into a continuous film, substantially surrounding the

entire surface of the adhesive or soft plastic material piéces.

[0025] In the references cited above, if any benefit can be seen from using a |

lower-molecular-weight film composition or using a film material, which might

include a wax, there are also apparent shortcomings wjaich have detracted from

their usefulness. First, wax or wax-based materials are usually too brittle to be.

formed into continuous films and/or to b'e-used as packaging films as they can not

be substantially stretched, folded or pinched without creating cracks and/or breaks

therein which would lead to the adhesive or soft or tacky product’s leakage from

inside the package. This cracking and/or breaking behavior can also happen due to-

the intrinsic cold flow and subsequent deformation of the adhesive or plastic

material during storage or shipment.



manuf acture and sell, and further be characterized by its ease of
utilization. SUMVARY OF THE | NVENTI ON [0028] The present invention providesa
nmet hod for packaging plastic materials |like hot nelt adhesives using a

wax- based H&%}'ﬁ@gﬁ"é"sﬂ Imto surround the -8 WD 2006/ 0501BSI/US2005/038957

PCT/ US2005/ 038957 plastic material, the resulting package forned thereby,
and the filmconposition wused therein. Any process to package the plastic

nmateri al fo@2@Je pot Biithed, nyne fthd formfudatiorercotitiining Hevakidrifowegund t he
plastic material. The packaging filmis preferably enpl-oyed for surrounding
or encl osinojecuddraweightcompopnds d@ﬂcelbgdraSiatprotqctwmﬁ/lmm theadfesencas cited

Compoa e S S A s B AR B 0Bz
e xR o L b L S
o coam o Rl pMEsnb R wEAR ARG et e M e e,
and shape'd Sidyeh reiching FolalPe da Pk toligar P Ut Soveratols I T ic * %°
film In thesoesttiaens)iatthermoplaefiefilm dvautiagpivally Have a téradaneytogeptoftdis

present invention, there is provided a nethod for, packaging a plastic nass

of rrg_t ertbedv,elnmablyendlb,l tp bi:c?me pntel_lﬁ]:dmmq er bglompc ipf]dlgrgssi}welySplﬁﬁtiqmd
te Iﬁﬁ ough i © 66 presence aha Towgeplerwar isteit sorappindintfc pApkAasi WBHHALS he
P m comsas P SBmEaEdrd pdBu Rl i (REASSNe inBifiry BiacRRaF 9B o1 ©

mat eri al avid&IinhateytoopropetlyHandle Aid hsakk tpag%%glﬁdlﬂllgsgxcgmamy Nshetdf DSC,

and an el ongation value ai break of at |eas % neasured by a
convent i dhafrefeténwes exisibiting & lewer-molexsd araweidhit fidin ori cvatiAgyconypesitidn impl ast i ¢
mass and/ or hot nelt adhesive formul ati on can be packaged or surrounded by

the pol yrtbe state of the ant tegchenhow te svithstansra migrapionrtest for a3 mélsthickifilamd/ or
| ti | t b desi s ed dj ust d/ bt ai ned b
bl end: ng SxROSe GRS PIore s ABTHR G P8P IR BEARBRRE. of hyl one- based
| i Lic.el ast ] K d/
by ene I9B2EH G, acnort. 1P RS BpRHees Kot AR ol B A BABle sy & ™"
pref er ablgy ji b%acﬂéagihl?gag%m af@?éhﬂloﬁﬁ@"p?é@s\&?é HisitRle, BolRAORRME ok inelfPoUL

5%t o about 65% by wei
adhesive compositions or tacky or soft plastic materials. The film material should

advantageously be operable to reduce the attendant waste produced as a result of
utilizing conventional packaging techniques, and which further reduces or
substantially eliminates any troublesome clogging or other-deleterious effects
which may occur when it is used in combination with conventional adhesive
application machinery. Further, the packaging film should have no substantial
effect on the ability of the hot melt adhesive composition to form effective bonds
on the desired substrates, and should not block to similar films at elevated storage
and shipment temperatures. The packaging film should also be inexpensive to
manufacture and sell, and further be characterized by its ease of utilization.
SUMMARY OF THE INVENTION
[0028] The present invention provides-a method for packaging plastic
materials like hot melt adhesives using a wax-based polymeric film to surround the
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partially crystalline ethyl ene-based pol yner conprising a honopolyner, a -9
WO 2006/ 050108 PCT/ US2005/ 038957 copol yner, a terpolynmer or an interpol ymnmer
having a nelt flow index of 0.059g/10 mn. to 800g/10 mn. at 190C and a DSC
mel ti ng powa200é/038pesut 40C to about 130C, about 0%t o abBOT/USEIDSMH3IBISRI ght

of a thernoplastic elastoneric block copolyner having a structure A-B,
A-B-A A-(B-A,, B, or (AA-B)A Y wherein A conprises a polyvinyl aromatic

bl ock havigghti msteHAL ieé rédsidiingpickaBe Cormed tirschy, andithe filanésthpositionavi ng a
Tg |l ower than -10C, Y conprises a multival ent g&ﬁound’ and n is an integer

of at | eaused®thentinuAngoprooessiiopacirssthy plestishma gan be pptentiallyused tand/ or
propyl ene- based el asfongr conpr,iSi a copol. or .terpolyner having a Tg
| ower t haﬁOM@CPPBWéhéﬁm %@“&m{;ﬁé CHAqRFVéIWG B3 § A8 i8¢ hyl ene- based
pol ymer, th | astic el ast I I r sfased
and/ or pr é’ﬁ%ﬁ"‘g"r??& B@Pl%yeé @t@@“ﬁ@%‘gﬁ%&g@@%ﬁww g{kﬁjp ?r%#}é}%%sjm t ot al
film conpggt e hdhebide Wsﬂgbﬁtk%&&n@aa&@w@n foRpacknginp e plastic
fusion of "at [east about 0J/'g and an el dngation value at” break of at

| east  abogbmpReittons:oMlsa)ithe pableagiug fitmtie particiiady pdapteditod v coextrusioni ne

et hyl ene based pol ynmer together with an amount of a thernpplastic

el ast oner iprodesgdiut icxeadilyradaptable toreny procestewheresm filig is Haed to sxeemdoer ti on
to provide a desired, level , of viscosity, flexibilit tenperat ure

r esi st anc Packagganlpie W&@aﬁ@@fmgﬁ)ﬁ ag@n’ﬁ‘& tiﬂfﬁﬁq?gmtﬁ‘;?ﬂ@heéa%si ve
formul ati gn anmti |1 provide desired application characteristics and
bondi ng pQPP(PP Pes. [0031] The present invention also provides a plastic
pr oduct pg@%@g PLEhSEGHE c@xg?ﬁ%h@?féseﬁﬂﬁﬁ@hﬁ@nﬁﬁ%ﬁmﬁﬁdmbm

i n¢l udes tic mass suc a hot nelt adhesive maSs, having a finite

size and $ gingh plastic mask ofinaperidl @omprising i steps obprostiding a plastia
polymeric film having a wax-based conposjtion as  defined above which
sur r ounds mase op fnge sizeranskshapenand susrqunding the plagtic mass with 8 wax-pasedne

B ant agcPOITRRE Bty FR APCHaR iR RFve grooisnp Bt e BRmad dHEe) <"
plasti ¢ e raftion SR fothcd hockod e priefie Pt = °

adhesi ve. mafaim,\fl%éfa hefmelt aﬂh%ivé,f@mgﬁmgrﬂl@ steph of egtfdiid 2 plastiey be
melted and -10 2006/ 050108 PCTI US2005/ 03895 L
mass of material, preferably a hot melt adhesive, through a die orifice, and

coextruding a polymeric film to surround the plastic mass, preferably the hot melt
adhesive. The wax-based polymeric film comprises a composition having at least -
25% by weight of a wax material, an enthalpy of fusion of at ieast about 100J/g
measured by DSC, énd an elongation value at break of at least about 100%
measured by a conventional film tensile strength test at 2 inch/min. Any type of
plastic mass and/or hot melt adhesive formulation can be packaged or surrounded
by the polyméric film. Also, the specific enthalpy of fusion desired and/or
élongation value at break desired can be adjusted and/or obtained by blending an
appropriate amount of partially crystalline ethylene-based polymer together with a
thermoplastic elastorneric block copolymer and/or an ethylene based elastomer.
[0030]  The polymeric film composition used preferably includes at least
about 25% by weight of a wax material; about 5% to about 65% by weight of a
partially crystalline ethylene-based polymer comprising a hdmopolymer, 2
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conbined with the plastic material, especially when the material is a hot
nmelt adhesive conposition, during the manufacturing process, thereby

el imnating an wast e packagi ng i ssues. A further advantage is that the
packagi ng WPI2886450108e  present invention, when conbi ned WCIHSAMIOBMRE ¢
adhesi ve conposition in a nelting pot during the manufacturing application
process, is substantially. conpatible wth the adhesive, conpgositiaon itself

and t her efcopelymsase typokianer aran nienpolyanes kaviag p Mt Hoysindexaf 0038419 ne
orYS1oal . oo BOEORAT o SOG4 R3S syt R AP BER o o
f?;feg]:?ﬁggﬁﬁﬁﬂ?ﬁ%@ Okp 'aﬁﬁﬁf@“/gi@ﬁg%ﬁfeﬂ# éﬁﬁ%@é@%@%@?ﬁ?@%ﬁlﬁ d/p;rese”t
pl astic #gggﬁﬁ&glm%%ﬁgﬁﬂ%a% %ﬁ?gggggqg)"g?rr L(%Q}B?”—xgﬁgéé%%t act, and

therefore fsés 'Wn PéreatiticBlo6l hivin W} Aifiten than 807C B e6ifipfigesien
exposed tgbmsrs;% 2 tal? condi tci ons, typlgcalggfgijo4F, 122F or 140F for a few

hours to midBltktaviiph g BRI EhAESORO)Y Edinpiisds EniiViIBGS [ 0033]
Fig. 1 is a DSC graph of tenperature versus heat flTow for film conPoleon
b

formul a 166mpbitik dnd misan deteger ofiat leashd; pbagdlib to abeut259%; by yeightipt &ng. 2
is a DSC graph of tenperature versus heat flow for film cogposition formula
1601- 155 Eothylenechnsed Ae/qF mﬁpymeéwaé@é laasmwrﬁommsmg BEPPPITAY 013 i s a- DSC

01201 O LSRG e R et Sl B BB b BRBERL S V"
aCeor i B A oo PR oF L obE i 20 o

out si de t ' A6 eRbioffer ' ilmin
accordancﬁeﬁlﬁ?%?gfs%{u i nvgﬂ%iﬁgﬁﬁkﬂlﬁ% 20(5;%/% ggsf(g)g%é%%q%%%/ 038957

DETAI LED RlopeBf the! tobal Gnd bbmpdbikih} &N deseih tHhflm coypositiombas dipsed
filmconposition of the present_ invention be utilized to package

virtual | yeatsglywidusionpbetieast shewt 1 00)/g and an slongationwelue attwealoat ato i n t hi s
d i pti " t) " i all bt d ds,
par t1 cul aienst op 180 %" Chubisig s FERHpr o ERRRAIY SR MEE iSR! ont

t enper at UpgseTofiRher fSuefHa e in abftfm? SE Y el il AR B Sld-RmIgis ! osed

herei n

copolymer and an elastomer enables the film coniposition to provide a desired level
of viscosity, flexibility, temperature resistance, migration resistance, and
compatibility with the adhesive formulation and still provide desired application
characteristics and bonding performances.

[0031] .'The present invention also provides a plastic product package,
preferably a hot melt adhesive package. The package includes a plastic mass such
as a hot melt adhesive mass, having a finite size and shape, such as a pillow, pellet,
or c);lindrical shape, and a polymeric film having a wax-based composition as
defined above which surrounds the plastic mass or hot melt adhesive mass.
Preferably, the polymeric film has a thickness of 10 microns to 1,000 microns.
[0032] An advantage of the polymeric film co:hposition of the present
invention is that it can be used to package virtually any type of material such as a
plastic composition, and particularly a pressure sensitive hot melt adhesive.

Another advantage is that the polymeric film composition may be melted and
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may be used to package thernoplastic conpositions, and is especially

I ntended for packaging hot nelt adhesives prepared from pol yners,

copol ynmers, terpolyners and interpolyners, block copol yners, el astoners,
pol yol efi ns‘?’oﬁiﬁ'?%g’é‘?hanes, styrene, acrylics, vinyl acetP{T&S208538957

pol yvi nyl al cohol or cenbi-nhatiens thereof. Mre specific exanples include
hot nelt adhesives prepared from (1) rubber polynmers such as bl ock

copol ymer coaibined svitinthe plasticiri despegiabiyrwheariie maﬂejlia@éaehotjmhes, e.g.,
Styr ene. | FUBFENE OmpRBIons @%%?‘fﬁﬁ%ﬁé%ﬁ&%%s . diminetiBg@sses) and
pol ymor . W RN PR SVAEAE: pifintdee f Mot P boRRRR e Hin BT ©

cthyl ene rbintinvafoH, Sindiasiinbt vaiey Befkitadhelide comlpRRlotploed | 1o, €. o

pol yet hyl ypr opyl ene; yvinyl acetate a random copol yners

t her eof ; &ﬁélﬁngqioyd@tﬂgahemaﬂ@ctnﬂhgappﬁe&ﬁon(ﬂ'bcm yesitstaitially) pol yvi nyl
al cohol s and coggol ymers thereof; (9), polyurethanes; (10) polystyrenes; (11)

pol yepoxi ¢ompatibly withrthetadbosive gomposisfontseifi andoherefore does patihaxt anyene

oxi de pol rs;.an 13) aldehyde.contajnjng resins such as . .,

Phenol -al dehyaRA dtiERous RPBER Grite AbSIcRh OF BRY T ARG EhwacKistiosyf the

pol yneric - | efo) L 1] bs t | ackagi ng
Pher mopl 280F BedERBBsh SrEPRgah kb et ROERirepliaLy Uvsrsely hiback Bpd
"plastic" gheratioheddrs heeHh (ﬁﬁgﬁ ' : RAnw LStin
01I‘O pl asti0 él.na1|t;11tib§alri al s tlhﬁl&?.ggl ng r?g% I_Fnté%g@iﬁ\e/gmggongg%ﬁl ons g?gﬁ‘tbg fougd
her ei naf t ptesentifilthiconueositionis that it[i9 Sdiantially petiytmat te nfigtaticgonposi tion can
befutilized with virtually any packaging process where a filmis

sur r oundi therethsough pflow meoleeilar weighticamppunds from the adhesivexomissmslesids
PCTI US2005/ 038957 _ pl j ‘abl d/ or .t teri, h. t .melt
Compost t1 BHSS Ik RerepBds A Enrh iy Srerial o et SOERE aur tharORREIS he

| L1 o, N g . N o
D et tc il & PREAE I S uBab R PRGT NI NABh SBosal i tnitbdrmdifity
mol ds, ascymiitions tipicallyl104FF, mp&aumﬁqhﬁgmgilﬁﬁus SPRBYuCO@Ays My  OF Dy

any ot her specific techhique,” such as those described In the prior art. In
fact, thmopal yneric film conposition described herein could even be
utilized with hand- w apping processes. Thus, the polyneric filmdescribed
herein can be formed sinultaneously with the plastic nmaterial, as for

exanple in a coextrusion ngmﬁgmﬁqﬁ@%%ﬁw%rat ely, stored in

roll formand later utili
[0033] Fig. 1 is a DSC graph of temperature versus heat flow for film

composition formula 1601-110F in accordance with the present invention;

[0034] . . Fig. 2is a DSC graph of temperature versus heat flow for film -
composition formula 1601-15 SB in accordance with the present invention;

[0035] Fig. 3 is a DSC graph of temperature versus heat flow for film
composition 1601-00B which is outside the desired performance characteﬁsﬁcs for
a packaging film 111 accordance with the present invention; and

[0036] Fig. 4 is a DSC graph of temperature versus heat flow for film
composition 1601-156B which is outside the desired Iﬁerformance characteristics
for 2 packaging film in accordance with the present invention,
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plastic material, as for exanple in trays, nolds or form fill and seal
technologies. In the latter situation, the filmmterial can be forned into
afilmi(e.qg. extrusion), rolled, stored, shipped and then unwound to
package thé"(blﬂéé/@#"éos material . [0039] As used herein, thePCHUS20§0BILT C
material" or "plastic mass" is intended to describe any natural or

synt hetic matter, conpound or conposition that is flowable wth or w thout

the application of heRETATEED DESCRIPTION OF TEIEDNVENTIQNSt, squeezed or
pressed into various shapes. Thus, the term"plastic naterial” or "plastic

'[rﬁ Z? m)glng[s‘:ﬁﬂi g? , ogi'htﬁ ip;) nymgﬁg l?ﬁ%;ﬁﬂﬁ?fpas?ﬁ dosm prt?w:lt ?ﬁg?gst e
poyre?s] o Bt koK e e Bk Lo oHBalRs g
pol ymer s ff‘stg’@g&ﬁgm)M?%@n&%q@%ic@&?&@%ggﬁ&@é%%% #fqgng agd
bl ends. of “O RETANE PARITUMKDY polyrites, Aot (8P FE DAL altler FELY SfpahbED . and
"plastic >raftifél of BO*ESI&s;exthIésgtﬁe Folgnrer FlRNSempbsitia disdlask hérbian what

has been called "plastics”" as the term"plastics" isS typically used to
denot e ni mayrbesusetl towaeckagd thefin aplastic campositions¥nd isrespedialifiintended for
natural or synthetic polyper, that are capable of being forned into a
fiber, shpaakagingseptmelt gihegives nreparedfompolymers cagelysersplespalymery and

b tly. ' | qi t t t . 3 V0.2006/ 050108
PCT! Us2008 ISR P gouBIocke By B R aripetomees HetHolet R AR R
. t . " : . 1. NQ b
combi ni ngtViggeo el Vil acchiele dnlpolyViki (o SPSCetpBan: IR Y nd as
one of NONfore pRAfieEkatiptEsatlucie Hot WeltAiHesH ok iRcpired Fork (D) nibblet eni ng and

becom ng nol dabl e when heated and of hardening and becom ng relatively nore

ri gi d agapolymessisucindschlpckicopoljgmersef momgviny] @tomatic diytisocanbodsanthess may
O L AT i 19 B bbb TR
nar dness SRR argptinésRend (XS, E8Enf b W ESHAEH BER Al as T °
ononer or e b B Lo (S ot RB i Rdootatt PRfROLY ="
end- used gthyldne estees artdocdipolgmeas, ent ethydénd metiaactylatd) etliylene nebutyd cal

process.

acrylate and ethylene acrylic acid; (3) polyolefins, e.g. polyethylene and
polypropylene; (4) polyvinyl acetate and random copolymers thereof; (5) -
polyactylates; (6) polyamides; (7) polyesters; (8) polyvinyl alcohols and
copolymers thereof; (9) polyurethanes; (10) polystyrenes; (11) polyepoxides; (12)

_ graft copolymers of vinyl monomers and polyalkylene oxide polymers; and (13)
aldehyde containing resins such as phenol-aldehyde, urea-aldehyde, malemine-
aldehyde and the like. The polymeric wax-based film composition, however, is not
limited to packaging thermoplastic compositions like hot melt adhesives, and the .
term "plastic” is intended to be much broader in scope. A more complete listing of
plastic materials including hot melt adhesive compositions can be found hereinafter
in this description. _ '
[0038) The polymeric film composition can be utilized with virtually any
packaging process where a film is surrounding a plastic material, especially a soft,
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Typi cal thernoplastic conpounds include, but are not limted to,
acrylonitrile- butadi ene-styrene (ABS), acetyls, acrylics, cellul ose
acetates, cellulose acetate butyrates, nylons, polycarbonates,

pol yet hyl en®®, 2005059888y r enes, pol yvinyl chlorides, pol yvi nsdirgdeinese3gésri des
and tetrafl uoroethylenes. The term"thernosetting conposition” refers to
any aggregate, mxture, mass or body forned by conbining two or nore

i ngredi ent gy dﬁfm%ﬁ%éﬁ r [ &PB 2SO <
conpornent ?’Héﬁg%?l, an Fg#'ﬁgs ﬁ%%rﬂoagg%gpo gsélggﬁi%dgé?énig%@ln?ﬁ/h%tar'd
and ri gi dpjdesiHesRednBositiord Ihﬁs,tthe]palg&@ém fitmCiEssRtion Sf @/ pradcat i al
t hat becones permanently hard and unnol dabl e when heated or cured. Typi cal
t her noset t invgntiomean bd sxtilizeduwith phastic materials Which taeeipsekageiddyydextrasionl i cs,
epoxi es, nelam nes, ureas, phenoljcs, polyesters, silicones, and urefhanes.

The term " eeAXtrusian, tayspeolds, s welkas foem, £6dl, pad sealitechnologiss: sRay «0aHNg ur e,
body, f h i ni ng t i nar.edi d i ni
Cher mopl aody b Ahf fher SteSREoRhidnt. ik b dB<e AREHRE i Slinr &8 3 BeE0)
er ! . .
Frovabl o | e eI FId cciiBositfon dALRRIEhAER, Child €0tk BE 1AADKAER RAE
mel t conpogrdpping piotebseal |'Vhey thexpolymetiociln dbssitied hepeinyomy bofsaded

together with various conventional ingredients such as -14 WO 2006/050108
PCT/ US2005sifité@agously swdth thezplastic matertal, dsi for exampirlin a coextrusion process, or

T LRl o PRV L £ T
I ndi vi dual 1t t t 3 h |
COmnert U5 8ol B 000 T St © ™
melt comp _ e W N

order to ippLeYenadhast ﬂ%%lhﬁ‘iﬂa@élﬁ%aﬁ%@'foﬁ%&% i ta%bﬁéﬁl?&&ghgyon- Such

tackifying resins are wel nown 1 n the art an descri bed
her ei naf t egxtriisfor)toiledestoredytshippedand then nmisouadHte pavkagotheoplastic refers to
any of the individual ingredients of a hot nelt adhesive conposition,
parti cul armgteritb pol yner or resin conponents thereof. Thernoplastic

ﬁEFg°ZLLLiB©§912§L2° i ereah. oz tem (Hlastfona %%#aéfﬁiﬁ&%ﬁaﬁ?ias oty of
adhe T I eelER bl
anut act ur BESPER e pesdSer AT CRRBHF mAER (rhfon el SGmbosiiiod Bt s |

of t en necqg Siakablswih crswithseOmRMpplisitRRESs Shedt Whdtetc? knd@ ISt ¢ 'fﬁ(?Med,
t briefs. Oher

napki ns, panty shields, surgical.drapes and adult incontinen
di ver si f i edstapghdezed bopsessed dhtoevaviome shapesd (hus, theatekadipbastivametdrdals ort apes
and

C

"plastic mass" encomi)asses, but is not limited to, soft and pliable matter,
thermoplastic compositions and thermoplastic compounds (e.g. thermoplastic
polymers), thermosetting compositions and thermosetting compounds (e.g.
thermosetting polymers), hot melt compositions and hot melt compounds (e.g.
polymers used in hot melts), as well as hot melt adhesive compositions and. hot
melt adhesive compounds (e.g. polymers used in hot melt adhesives), and blends of
the above materials. It should thus be noted that the terms "plastic mass" and
"plastic material" are-intended to be broader than what has been called "plastics" as
the term "plastics” is typically used to denote mixtures of materials (i.e. a
composition), one of which is a natural or synthetic polymer, that are capable of
being formed into a fiber, sheet or solid, or cast in a mold, at one stage of

p;qcessing and subsequently becoming more rigid at another stage.
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| abel s. I n these applications, the hot nelt adhesive is heated to its nolten
state and then applied to a substrate. If a lamnate is desired, a second
substrate may then be brought into contact against the first substrate to
formthe |W@290¢/@5010Bhe maj or advantage of hot nelt adhestomBsioes/askes?| ack of
aliquid carrier, as would be the case of water or solvent based adhesives
thereby elimnating costly processes associated wth liquid carrier

removal . jopabll Al t AGUgRAHEReROtheTRITh ® tHerBpPafb esimpositicl" leférs 6 8&F Nt

i nvention can” be utilized with virtually any packagi ng process, 1t is

par ti cul agggregatepméxiufermass oobody fosined hyrcombining twaor nyore ingredients ocess,
the plastic materjial to be packaged is generally nelt blended in a m xer and
then squewhigh enpleysaiheomoplastig gompouag gs opeicamary compenesk thareef, and a di e
while stil

he. mat erPlIch bR gh BRoDELY ahao R AP Decuming roldabie wendi e our at i on
cont fgﬂféﬁ%ﬁﬂ@@%ﬁﬁ%&@%&f?faﬁﬁ%%?lﬁ 1984 ot Vo sEfi f%@éhé‘? B 7 'V\lgke
2006/ 050 JSF jad; i '

i nt ai et Bt 1 ARG Fd ERRfesOly vafy milily} FTBRIEOHBAE cofoels BiS) 0
typi cal | ymiateriahthat begemes ot@Hairs saftt@d moldabtewhen sulsiectedte heat,amdri ¢

wax-based filmmaterial of the above-identified invention is then

si mul t aneheeomes dardercnd relativaly eare eigid againrwhenicaaied, althonigh thendegreeal to be
Do packageigichetnd FArdRctsaaRn VATOYIdSS Nubiba) ReupoIen of Raeeplasticd.  sui + abl o
0957626, GarRmEE SeHRe WElBREIRE b el PR dGine sl 0T U s

Pat ent %%ﬁgﬁgfpég, Aidniotn&edr! olige¥? infehBEE td BE triRfBEhAl %rllils'rybe&daéd fdJaiﬁg are

at el evate ratures, thecoextrusion process typlca occurs under

wat er so dritetisetipeodntiast to beatrew mitesiatifdrid syrthetic areheaticdsptdeessrat eri al
begins to _cool immediately after being extruded fromthe die. Thereafter,
the pl astTypiealithenmoplastie pempwndw@clqs& brkaneqof limitedstoa prrsilerittils- cool

i aui o o abEumsrrs B, dhihacodiis, irbuRscrotes Gllee REme. o under
For handiiisgaiislods, hiBeatbatis PRSERDIARS, foilRERrlel Refywiel SicfessrTher
mﬁgef;jt l roé .i %ﬂ%ﬁiﬂﬁ?}gﬂg? ﬁ%@%@%ﬁgﬁﬁgﬁ@m’%&gﬁgﬁrﬁﬁ%g?? i on usjng
composition" refers to any aggregate, mixnire, mass c;r body formed by combining ‘
two or more ingredients which employs a thermosetting compound as one or more -
component thereof, and which has the property of becoming permanently hard and
rigid when heated or cured. A thermosetting compound is any materiai that
becomes permanently hard and unmoldable when heated or cured. Typical
thermosetting compounds include, but are not limited to, alkyds, allylics, epoxies,
melamines, ﬁreas, phcﬁolics, polyesters, silicones; and urethanes. The term "hot
melt composition" is iised to refer to any aggregate, mixture, mass or body formed
by combining two or more ingredients and containing thermoplastic materials
especially thermoplastic polymers which typically exist as solid masses at ambient
temperature and can be converted to a flowable liquid by the direct or indirect
application of heat. Such hot melt compositions typically contain a thermoplastic

polymer blended together with various conventional ingredients such as
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conventional equi pnent such as rollers, and subsequently sealed if
necessary. The seal can be a hernetic seal, or a mechanical seal depending
upon the size, shape, weight, and/or portion of the unit, but in any event,
shoul d be subbdogisnbsto prevent |eaking of the plastic npbgrisadosisgosng
handl i ng, storage or shipnent. Finally, the coated unit mass of plastic
materi al can be cut mechanically or by any other conventional neans into

| hser or - RUABFERRS Sudiis BILN 49 SANACBRBEH DACHbt nivi Comfor | et
further pagkaqsdnyoftheGaaividng ingedat 60a herduelk conpritios peetitulariye

environnment, noisfure, or other <contam nants, if necessary or desired. The
cont ai ner tigg pdigget ohtpdrenttieeadi Thedermdhyptmeltadhasiveawmupdsition'aefresi t i on
of the present invention or of other film-16 W) 2006/ 05%{1_08 ..
PCTI US200%¢ @ 38b8iElt eaampesitionavhich isufurther fereulpted Wik RaokitYingresiwi¥si ti ons,

h t ai b .1h to. be .r d. Dby. ' I
o1 ocedr cgBFIR RnpE U Ftbcsion . DCHAES itk n e Somm b 0E SR 7"
Cained. t ; ; : coo ; ;
ggzt g: geateﬁw&es@hes:@%ﬁ&%yﬁ%ﬁg%?gﬂg?g ¥or%ﬁ§g% a rrgflt&ﬂ%%?\k In
contrast, iJ hid/@ékriphion €A MabY eltiadhvsive offpdund! fefem gy oPtheddividual

present invention, “the container or bag could be nmeltable together with and
bl endabl ejrgrediettsfrmhoemeltdidhesivecompesitionypartipularly the poipitec at fesin [ 0043]
The pol yneric wax-based filmmaterjal descgribed herein can be ytilized with
a pl asti ccompenenis thareafs Themmeplasiic compesitiens, thermosetingeompeyitions, hot -

EQE{)S‘S??? anelchoniprpioas. By o 3ot Aesiys Bnamt i anBusBBlah 4 o orovi ae
posi i B _ i | pit 7ot to provide a
N R e e T S e

al though pefilsin the dhanaabrré bRdishaeablehvaRvdven articles fwlidre bondgnif | nvention
be conpatible with the plastic material which it surrounds, it is not

absol ut el yubstratesisoften hecessary, such e dispesable diapers, wospital padspsandtaryosi ti on
shoul d have physical characteristics I ch are c_orrpai_’i bl.e with and do not

subst ant | Bapkns paatsshiglds sexgical deanes sad agult ingomtinent prigts- CQMSE a ol ten
I xt f. th t . th | [ i . al furth
the. pol yniiPREFY APRfiCa R inGilth brBriBotiEutarkpetie FRIGHAS g oo™
which it : ' ' gl "Wall | th
oper at | orireo e esehrlicibnf VIC MEGHLR MO NG 10 REBRIIG, ikl | e
then applied to a substrate. If a laminate is desired, a second substrate may then be

(D

brought into contact against the first substrate to form thé laminate. The major

~ advantage of hot melt adhesives is the lack of a liquid carrier, as would be the case
of water or solvent based adhesives thereby eliminating costly processes associated
with liquid cartrier removal. ‘ '
[0041} Although the polymeric film composition of the present invention can
be utilized with virtually any pﬁckaging process, it is particularly adapted for a
coextrusion process. In a coextrusion process, the plastic material to be packaged
is generally melt blend'ed in 2 mixer and then squeezed or extruded through an
appropriately sized orifice in a die while still at a temperature above or very close
to the softening point of the material. The orifice and die may be of any
conventional configuration and generally is such as to provide either a slot like or
cylihdrical like configuration for the plastic material as it is pumped through the
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adhesi ve conposition, the polyneric filmshould not substantially adversely
affect the adhesive characteristics. However, in certain applications, it
may be desirable to sinply unwap the packaged plastic mass prior to use,

i n whi ch cageoedieso1osol yneric fil mw appi ng coul d be di scRAFEB2PGS/038ST r ed.
Norrmal |y, however, the polymeric filmconposition should be fornulated to
be conpatible with the plastic material it packages so that the polyneric

fi 1 m andogies! Therteinperatura®fthbdie blushbe blainthiypdisvell above thelmhelting xt ur e
that is conpatible with the operation of -17 WO 2006/ 050108

PCT/ US20§6ind 8 titerplastip mateizlp and iputypicakly inthe range ofddO¥0Oto 2dH-Csdby af f ect

the inherent (especially adhesive) characterjstics of the material. [0044]

The pol yeewstmsion, the pelymerie wax-hased himdapaigriakehthsahayreidantifiadg any
desired pi nt .o, may b rinted on,uskn ny,. known printing,techni que or
' gonelTERBHEN &S Thedk MimRateRPeu AR RIALE fipth tHE e R s haiahd Biastn | <
conpatib { | . : ' : . olynmeric .
film conﬁgﬁr':q}fgé%g‘ﬁ “?E%gé;}f%@wér’]‘b‘%ﬁ ?g%?g%@géﬁ#&%{%wﬂgspap eggi ng of

vi rtual | ya8041 ty BWB](B#&E@&MBM RchniyaeeateAvel kdovvl $h IRPhAShhE
conposition, therndsettTng conposition, hot nelt conposition and/or hot
mel t adhssdiabie equippssnt foncodxtrusiongupeesses g dederibed! fo examppeaikBBi ng of hot
mel t adhesives,  and s ecificallgghpt nelt ,pressure sensitjve adhesives where

t he hanQﬁﬁ'T’rQ@-gpilgUI-%f atgRied Ro bt e‘FeUegl Redssps v RO, ldfovand iwol)- Haétcr_&d,hlesidves
I S B e RPN R
found | riEEPEPe] hoCeoiliieatirocEeATicafty BuolSMIRY wietePRBh HE"® C07

Any of aplugtid giaterfdl andl filnk fhavsuresah dsethdinhaterdaldbdghind ® £bet fmarididtely
mat eri al's can be used as the polyner, copolyner or in blends of polyners

B ol o i
CFgoLygé?éyfé%nSr%mb%S M@Hﬁ ‘Pﬂﬂ?eﬁh ?a{fﬁﬁg’agblc@'éﬁl@i{%ﬁeﬂel‘égﬁd@e mers,
el am novif s ARG ER) IRpi U BnBouR RS ot G LR aBRNIESr the
vari ety |fife, WRlthd&na¥Biciit donidifidhs Yo B ith@Rr£ddeplaBie A%4dsGs sufficiently

cooled for handling. The coated extrudate can then be pinched mechanically

(either when still at an elevated temperature or after cooling to a desired

temperature) into a unit of desired size, shape, weight and/or portion using
conventional equipment such as rollers, and subsequently sealed if necessary. The .
seal can be a hermetic seal, or a mechanical seal depending upon the size, shape,
weight, and/or portion of the unit, but in any event, should be sufficient to prevent
leaking of the plastic material during handling, storage or shipment. Finally, the
coated unit mass of plastic material can be cut mechanically or by any other
conventional means into individual packaged units using con'ventional equiprﬁent
such as water jet, laser or a hot knife. : ,

[0042] The resultant packaged plastic mass may be further packagedin a
container or bag to reduce its exposure to the environment, moisture, or other
contaminants, if necessary or desired. The container or bag could be made of the

polymeric wax-based film composition of the present invention or of other film
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materials can al so be used as the polyner, copolyner or in blends of

pol ynmers and/or copolyners in the adhesive conpositions. Exanples of such
materials include ethylene based pol ynmers, including ethylene vinyl
acetate, etwhyb@memsaosyl ate, ethylene nethacryl ate, ethyl eqgEusesdsobsss?
acrylate, ethylene nethyl nethacrylate, an -18 WO 2006/ 050108

PCTI US20051038957 et hyl ene-styrene interpol yoer (ESI), an ethylene acrylic

acid, et ipgnenssitionsy buttfihade fropmobien fimonstsitions) seichydomainkr obbhy may
acrylate carbon nonoxi de; pol ybutene-1 polymers; polyolefins such as high

and | ow dhesitsd by ecthgvedby coovemidngl medme@rpmratmut;hsm@ap thenodi f i ed
pol yet hyl enge, copol s of ethylene Cl- C6 ur at ed
nononer s ingiyi éd %/ & 1, Sﬁﬂ’?f’g@&érgal% v@ai)ol yet hyl ene

Dol year B&'a%isagwa&%a °'r1§9%t8¥' S 5 G oo P8 e o

pol yvi nyljmt #%l?&h { cBittast! tipShaie & é CWdWa&%Wﬂrﬂrﬂo%osﬁwaas

pol yacr yl oni yners o lonitrile and ot her 'nononers such

as  but aghepeesehiinseationothy venhtathermertagrenldbe writathledogether Witteandir onat i ¢
pol yur et hanes; ponV|nyI al cohol s and copol yners thereof; polyvinyl acetate

and l-r and_ﬂqnllctabt;h) %mdi’@ﬂ@ﬁhﬁswwiséﬁeuﬁ@r@;aapph@ﬁgﬂ

acryl oni Eébﬁ‘i] ut adj.ene- st ren@aréb% L{ ne r]% dine he

P e B gt b by

aromatic %’g v@@iﬁ%@%ﬁ@%nﬁene dit: %ﬁ nprises ru ery m dbl ock

whi ch ?e se&irygc PSﬂﬁonai'Eopﬁfelt%ﬂiﬂomﬁw ro%eﬁef Bt AdRIRS
ene,

pol ybut adi I ses a nul tival ent corrpound and n is an integer of

at | east cdmpusition af au)edesm‘ed m,dhapd;ﬂeaglﬂamd/&pmﬁhmt@pmwdsa | atter bl ock
copol yners includin styrene- but adi ene, styrene but a g ene- styrene

styrene- ng@@demﬂ Ie theqapkaged unit ynayrhe insthe foare of bricksblagks '
e ] e Ww@n%@u%mem l
Rob%/ggrks f%q% |essp{) an E)r eql?gl é %%L?Vglgié % Beﬁggfm?/nﬁ%ér]g tg;g
most  pr epﬁsﬁb'matenﬁlwn‘i&i&hﬁﬂoﬁndsdmlnot abstiutely n&’o:eéseﬁ'yﬁ Tyﬂﬂd:allyer In an

S-B-S (styrene-butadi ene-styrene) copol yner, the ﬁreferred nmol ecul ar wei ght
i s about bewegen th@pmmnmﬁﬁamompasxmheméhamp waicat chamasteristics about 20

ol ol gk 8% Corspaiile b b 88 oh SIS B SRS G e SR e
content | Raracteristics of a molten mixture of the plastic mass and the polymeric ﬁ]m

material, and further the polymeric film material when melted together with the

plastic mass which it surrounds to form a mixture is substantially compatible'vdth

the operation of application equipment. When the plastic mass is a hot melt

'_)

adhesive composition, the polymeric film should not substantially adversely affect
the adhesive characteristics. However, in certain applications, it may be desirable
to simply unwrap the packaged plastic mass prior to use, in which case the
polymeric film wrapping could be discarded if desired, Normally, however, the
polymeric film composition should be formulated to be compatible with the plastic
material it packages so that the polymeric film and plastic material may be
blendable together in a molten mixture that is compatible with the operation of
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-19- f WD 2006/ 050108 PCT/ US2005/ 038957 about 14-35 w-% Hydrogenating the
but adi ene m dbl ocks produces rubbery m dblocks that are typically converted
to ethyl ene-butyl ene m dbl ocks. [0049] Such bl ock copol yners are avail abl e

f rom Kr at oNWPHOGRENE8 Eni chem Atofina El astonmers and DeRCDUSMobnishiock or
tapered bl ock copolyners (the A (B- A),,-B type) are available from
Firestone. [0050] O her polyners that could be used are syndiotactic

pol YDrO% fvatiofi Bipmeﬂw&mfmat)doessmtadeepdffqm:ﬂhglmhefemlﬂm | yners
(RCP) and/or blen of SPP or RCP with anorphous atactic poly-a-olefins

(APAO) , aadhesnfe)mhatantmsacwlﬂthemﬁtﬁmh nthis art. The SPP poI yrrers are
essentiglly .high ecu ar wei.ght te eci fic, pro nopol yners or
copoly 94‘65' pr op %R@W%cgg‘ﬁ&sea g} %ﬁ%’@i g-gi’ﬁ %@%éﬁﬁgé%

but ene- or .hexene: ene and an
ool of | PSP ABERG: PR o R el Bt TR oyl B ° T

al kyl gr ]ﬂaﬁw{h ROWHIEH pr esent
i nventi (ﬁ! araeln{)eféedgﬁeﬁaﬁﬁy n‘g%tg?]agcgﬁgﬁc Eizltet?g?ﬁRCP orES|érllgDaeﬁﬁsllete )
catal yzaHegowdthyi | | contain at |east 1.5% by weight of the said a-olefin
conononer, and having a nelting point of about_ 145C or |ower, as neasured
by DSC method, a nelt flow rate@&@dﬁﬁmm n. per ASTM Met hod

D 1238, soli,g densjit f 0.880 0. 905 ASTM thod D- 1505.
Apho polQRABE ar e Ehe mpthod eed paliacs e GomagetHich of Bin Prasubian BRO0R: on
honmopol y and/ or
but ene é%ﬂ@ﬁﬁ%&éﬁggb?%ﬁ%g?g %@?%BBE‘ fﬁ#ét?@ |a\£%1t[lar‘ ehﬂgﬁ%ﬂ?n t he

adhesi vefeho n;smmcp §1t10hnﬂﬁﬁ§1b§é’thﬁ Sofnpesitiont) i Hd? it eBfhpdRRigdhesi ve
propertles and |rrprov t he speC|f|c adheS|on of the pol ymér. As used

herei n, andéortieotmélt adhesive ugtnpemrmh i[tns lespecially @apRid foatherpackagingaifd
m)dlfled rosin such as, for exg&( mrosm woqQd rqsin, tall-oil rosin,

di stil | &t et ﬁdhﬁ‘w‘?{ﬁsow specifically hot IG Fn’iﬁsﬁ‘éﬁ? -‘-F@!ﬁl“"%ﬁdheiiﬁﬁl?fbﬂez@@ rosin;
[0053] {5856l 5 Bt R b i A A
ol g g SRR AT A 5,
pal e wopslymet and/bheofsiphme] tabkifyinglresin] slastidizéw, Mi0es wabeshd 88i n, the
antioxidant. Examples of typically formulations can be found in U.S. Patent
5,149,741 and U.S. Reissue Patent RE 36,177.
[0046] Any of a variety of well known and readily available thermosetting
‘materials can be used as the polymer, copolymer or in blends of polymers and/or

copolymers in the adhesive compositions. Examples of such materials include
polyacrylates, polyesters, polyurcthanes, polyepoxides, graft copolymers of one or
more vinyl monomers and polyalkylene oxide polymers, aldehyde containing resins
such as phenol-aldehyde, urea-aldehyde, melamine-ald ehyde and. the like, as well as
polyamides. | |

[0047] Any of a variety of well known and readily available thermoplastic
materials can also be used as the polymer, copolymer or in blends of polymers and/or
copolymers in the adhesive compositions. Examples of such materials include
ethylene based polymers, including ethylene vinyl acetate, ethylene acrylate,
ethylene methacrylate, ethylene methyl acrylate, ethylene methyl methacrylate, an
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pentaerythritol ester of tall oil rosin and the phenolic nodified
pentaerythritol ester of rosin; [0054] (c) pol yterpene resins having a
softening point, as determ ned by ASTM nethod E28-58T, of from about 60C to
140C, the Wwaizoeé/ 030008yt er pene resins generally resul ti ng PEOEBI00E038957

pol ynmeri zati on of terpene hydrocarbons, such as the nonoterpene known as

pi nene, in the presence of Friedel-Crafts catalysts at noderately |ow

t enper at uaﬁ Ienel end itk E(HSTS, an\edh 9@9@&@&@@:&} @Iﬂ:@!’eﬁﬁmyl atate [ 0055]

(d) copoly rs terpoy rs of natura terpenes e.g. styrene/terpene,

a- met hyl cdrboe nﬁﬁoﬁrdeeand athyletaiytbutyll aseylate earbenanonoxige} pokyputene-1

Pgiﬂf:t | nopalymersie tﬁié’é&?s&%séﬁgf K&Qﬁiéséﬁéf pabicihyeas: ,hﬁole/s%yiwpraﬁﬁuéz
0057 [

Bl 1 sof blenihedermichly modiRFa BRI fgw@r ARt O B S, Ty

(r)?Sl)Ian rﬁ@%éhdg% 0465#&55 ﬁﬂéo | nmmr épt e rogggg?%pgﬁegﬁg?y Y
pet r ol eungﬂmcysﬁﬁyya@ﬂcﬁ@ﬁdréﬁhth%w}ﬁb& oly@irtﬁasdtaephﬁalatejthpm lastib| e

resms based o olefin fraction of this type are. "Wn 95" and
" W ngt ac kpdlyGarbbatks; fatdctigrpotyaiphacl efing yndhuding efa ctic pelsa:rdpy ster Conpany:
(00581 (gg arorratlc troI eum hydrocar bons and t he %en ted derivatives
t her eof ;  palgsdlylm @ﬁoﬁkﬁ@@l’ lastic poly ﬂﬁ'fﬂéﬁi H?glaﬁcar bons and

Do SR d”vﬁﬁv'gv‘ﬁ BapetE o frviomie ol e BRordmtr Bl ot Fone.  An

I ful f
The br eseh .nvegﬁon‘"’#nﬁﬁn@%@@ A6, bRy Rt e tof ﬂ&sczﬁﬁet‘c.aﬂy

by the tr g:&ﬁﬁnﬂﬁ\ b glebBals ahd @ dlb'mﬁfereoﬁqacayvﬁnylmtawﬁﬁosolos
PCT/ US2005/ 038957 parti aFI y hydrogenat ed ali phat i c aromatic hydrocarbon

resin, anan ema\ﬂ@Dlyat!ﬂr& theroof; styrsamacnylsuitrideaery lonittdarungdienestyrenc

pl asti ci zer c _gmgq 0 be gresent in ‘E esi-ve co osi tion é;jéo%?r to
provi de JB¥Y dg“é%?s‘?’b e@oﬁ?‘ﬁ’lﬂm@"r H&%‘ I8y 254
ooetl o AT AB) *%ebfo”di_c"éoi;ﬁly&ﬁéﬁ%ﬁé&h%@AW&l@@%ﬁkﬁ&s o B ©

pl asti ci
aromatic block such as polystyrene, the B block comprises a rubbery midblock which

can be polyisoprene, and optionally hydrogenated, such as polybutadiene, Y
comprises a multivalent compound, and n is an integer of at least 3, and mixtures of
said substances. Examples of these latter block copolyymers including styrene-
butadiene, styrene-butadiene-styrene, styrene-isoprene-styrene, styrene-ethylene- -
butylene-styrene and styrene-ethylene propylene-styrene.

[0048] While the total styrene content of the polymers can be as much as 51
wit-% of the polymer, and since the polymers can have more than th A blocks for
optimal performance, the total A block should be less than or equal to about 45 wi-%
of the polymers, and, most preferably, is less than or equal to 35 wt-% of the
polymer. Inan S-B-S (styrene-butadiene-styrene) copolymer, the preferred
molecular weight is about 50,000 to 120,000, and the preferred styrene contentis
about 20 to 45 wt-%. In an S-I-S (styrene-isoprene-styrene) copolymer, the preferred
molecular weight is about 100,000 to 200,000 and the preferred styrene content is
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selected fromthe group which not only includes the usual plasticizing oils,
such as mneral oil, but also olefin oligoners and | ow nol ecul ar wei ght

pol ymers, glycol benzoates, as well as vegetable and aninal oil and
derivati ve¥O@p06i388oi | s. The petrol eum derived oils whiPEA/HRIP5HE8pI oyed
are relatively high boiling tenperature materials containing only a m nor
proportion of aromatic hydrocarbons. In this re(I:|ard, the aromatic

hydr ocar bahsutsiHe3S wigftee {idydiniggniting the butadieneanidbleokd producesgubbirgul arly | ess
Tl kTS TR S Al ™

v ool 1SS RGO AL RO P PG

Pui 1abl e MegEhBldorEr £ DBked? Ml m&waﬁgggﬁggﬂ%%@cgyggg%ﬁ -(gual

fatty acids and polynerization products t I zers may be

used provige® typeyareawailabletfadth Firestomeat i bility. Kaydol, a USP grade
paraffinic mneral oil manufactured by Cronpton Corporation, has al so been

Lloggfl [ E:iozm?mhaagp{ %? ?:g?gﬂitm?mﬁgb:?to IoSv\y/Ield'm:ta'rzlcgi@r gdy%nsc?ﬁl;n;f t he
ovi ol S SSromlapertae s N vls Sl e .
o et e of SBE A RO Wi AmofntoRs BRGR phBror b R BERAD). S o BB Re el s et
comoo: 11 RV ARl 64 T3 9P pORHfds SRRl HigP el whibhd 1 ° 811! Ve
bonal ng” clteftosfEustie Kfopytedc BithodRpires GRtoholfRERITDROSyIEACHIBARE,Y S |

of the cosipfisinhémimersisnolilase | botenbd drchaxenely RCPeohptiseaandopmong t he
useful waxes are: -22 WO 2006/ 050108 PCT/ U52005/ 038957 [0063] (1) |ow

mol ecul arcogelygher, of propyilene akiGd-Gadeinhavihg thefoymnlyR OH=CiHywhaye R isar dness
val ue, as determ ned by ASTM nethod D- 1321, of fromabout 0.1 to 120 and

ASTM sof thsiragensen &Cs toCin alierl grwips preferablyefbylene.0dba pselal RER palymens waxes

S 25 P s AR echco AR DRREP 30100 ©
atacti o parARfeE il o8h0m AR T SAy Woleh! LR SHOr- iofel chigpnbidet | 100,
120 to 16fd%aving a melting point of about 145°C or lower, as measured by DSC method, a

melt flow rate of 1 to 500 g/10 min. per ASTM Method D-1238, and a solid density

of 0.880 to 0.905 g/cc per ASTM Method D-1505. APAO polymers are a family of

essentially amorphous low molecular weight homopolymers of propylene or

copolymers of propylene with ethylene and/or butene and/or hexene.

[0051] The tackifying resins which are used in the adhesives of the present
invention are those which extend the adhesive properties and improve the specific
adhesion of the polymer. As used Eerein, the term "tackifying resin" includes:
[0052] .(a)  natural and modified rosin such as, for example, gum rosin,
wood rosin, talt-oil rosin, distilled rosin, hydrogenated rosin, dimerized rosin and
polymerized rosin; .

[0053] (b)  glycerol and pentaerythritol esters of natural and modified
rosins, such as, for example, the glycerol ester of pale wood rosin, the glycerol ester
of hydrogenated rosin, the glycerol ester of polymerized rosin, the pentacrythritol ‘
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[ 0066] (4) synthetic waxes made by pol ynmeri zi ng carbon nonoxi de and
hydr ogen such as Fi scher-Tropsch wax; and [0067] (5) polyolefin waxes. As
used herein, the term"polyolefin wax" refers to those polyneric or

| ong- chai n vemedosiosmogonpri sed of ol efinic nononer units. peraseosdmb®st al s
are comrercially avail able from Eastman Chem cal Co. under the trade nane
"Epol ene."” The materials which are preferred to use'in the conpositions of

[0066] (o ePEBHsRiad R, Fod bRRaB TRl enB ekt osfi 00T 0 2507

COMMEr Ci a'p'bﬁtg ifel] %i&ﬂftﬂ!\ﬁffosﬁﬂﬁn@%ﬁehbﬁ@ﬁﬁ&ﬁed E&Qﬁ@ﬂytﬁﬂtbl gstepbt ocene

cat al yzed“wa r single-site catal yzed i ke for exanplé those described
in US. Papgnts 4,914, 253, 6,319,979 or WD 97/33921 or WD 98/03603. As
shoul d be und’erstood, each of these wax diluents is solid at room

t enper at u[0054k her (ekf ulpolytempenn cesing having e sofiening pointeas detemminedthysh and
Co0oncec st oGl T ofBomton R el B St naiasian

21 o been EFREIALY rWARE 0B fe HolyRerzadn o pens Ryrasartiibsadich HaREL T Lent
dnes; ves MoitEpFae KabRE RN B, HLE T EcnafbRAMTA TN S8 Cetoro

PCT/ US?OO?AA)gﬁ?a?éihlg <t .L%Ehm%s,aﬂ@sﬁélﬁdéi ﬁ@tﬁ%&ﬁfg&g\dﬁ%ﬁ% erfe Fdsiy; | | zer

or anti oxi . bi 11zet's which are useful t telt adhésive
corrpositi[oossgf t he(dy eseopolymreand terpolymerscingtarahterpenes, &gl p protect the
pol ynmers noted above, and thereby the total adhesive system fromthe

ef fect s oftyrdneftegienand-methybhstirenederpend and vimyhtoluene/tetpengt | y occurs during
t he manuf gcture and applicatipn of .the adhesiye as_wel| as in, the ordinary
exposure S6de finée) prﬁgwh%@@m%ﬁﬁsﬁﬁ@hm.emﬂ% theggsEdat i on

i's usuall ni fest.ed b deterioration in.the appearance hysical

or oper t 1 eBroRe 58 EE o e FliideoSita, B e Bt TpBRBRR SR ATEreBEO YR B c it ar 1 y
preferred h@ﬁﬂjoxidant I's Irganox 1010, a

tetrakis(ﬂet Yl ene(3,5-di-teri-butyl-4- hydroxyhydroci nnamat e)) net hane
manuf act @§7Py G beh) Cei gliphatitppetroléin hfdpkarbah resitd Bivihg Rikg and Balli gh

nol ecul ar wei ght hi ndered phenol s and nul tifunctional phenols, such as

sul f ur ansbfighogpeintssefi foornaboidupoph tenperaturé todH40°C, delatiesresing resulting
from the polymerization of monomets consisting primarily of olefins and diolefins;

also included are the hydrogenated aliphatic petroleum hydrocarbon resins; examples
~ of such commercially available resins based on a Cs-olefin fraction of this type are |

"Wingtack 95" and "Wingtack 115" tackifying resins sold by Goodyear Tire and

Rubber Company;

[0058] (g) aromatic petroleum hydrocarbons and the hydrogenated

derivatives thereof: '

[0059] (h)  aliphatic/aromatic petroleum derived hydrocarbons and the

hydrogenated derivatives thereof. ‘

[0060] Mixtures of two or more of the above described tackifying resins may

be required for some formulations. An example of a commercially available

tackifying resin which is useful for the present invention includes the resin-which is

identified commercia_lly by the trade designation Escorez 5600. Thisresinisa
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wel | known to those skilled in the art and may be characterized as phenolic
conpounds which also contain sterically bulky radicals in close proximty to
the phenolic hydroxyl group thereof. In particular, tertiary butyl groups
general |y av@200s05m08tuted onto the benzene ring in at | epgkQaRsaigoine
ortho positions relative to the phenolic hydroxyl group. The presence of
these sterically bulky substituted radicals in the vicinity of the hydroxyl

group ser . @éﬁ%aie MaleChy [ i y, its
reacti vi tésﬁlta}‘ﬁl?y@% I C % n %ﬁ%gﬂ% uscfﬁﬂr oVl gl ngl%tg é%ﬁ%%%%@gﬂgc%%ound with
I ts stabi BkzbfhMebid Chetdied C entative hindered phenols include: [0071]
1,3,5-trinmethyl-2,4,6-tris(3-5-di-tert-butyl-4-hydroxybenzyl) benzene;

[0072] pej@064]yt hri tAoplasticizerdas-akBheprisent ir thetadhgsive chmpositipp e opder to

propi onate; [0073] n-octadecyl-3(3,5-ditert-putyl-4-hydroxyphenyl)
pr opi onat provid isposite Rl btantially slecegasing th Bt ), [0075]

pronat B4 : neau Eaeels he ); |
7 SR b A S e A SR R | ()
200810501985 OB HisreRB A horpsly gtk Bl lasbighdifipayotr & 10,

butyl - 4- I ' ' - di
N o o e S s il

hexa- ( 3, 3bénzaates castwoll ay vegotityid and pninhal oyl andderivatives ef such @iI82Thehe
performance of these stabilizers nmay be further enhanced by wutilizing, in

conj unct i MQIW&WW OMWM%Wigt%nlﬂm @8 ,1'31156'?’3]&1’@5#)13 lngs
deact | vt GRS pi Rl OPE DR A 2hin G TRBOWIORL AEpmalie B focsRps. T

t h f , . . | . . ! - . . . t .
usef ul 1 rPEits SRR, e ainRte Y RRERaT s pRABAbLY BEACURR ReraiE 0S| on
of t he t eclABteipRECldaEYless thirh 85%; b?: vﬁ%igl{tﬁgﬂﬁé oilt Altethatelya iy 6il ﬁiazﬂﬁ:e prior

art procedure involves placing al substances, 'in a jacketed m xing

kettle, dothllyrmsezraniafici The glioiedre taydepplyhropylenes; polybintenes, Baker - Per ki ns
or Day type, and ich is equi pped with rofors, and,  thereafter raising the
t enper at JREiregenats QW?BW@GHEY“;OE & OF hayingevataget shoul d be

under st O%ﬁofcgl?fltar wé?glﬁsr B&iw?e%ntaﬁgﬁf "19b'4h8 aﬁ&t%),dtﬁ)e g/ni]o . ts%tgbﬁtvee%etable
and animal oils include glycerol esters of the usual faity acids and polymerization
products thereof. Other plasticizers may be used provided they have suitable
compatibility. Kaydol, a USP grade paraffinic mineral oil manufactured by
| Crompton Corporation, has also been found to be an appropriate plasticizer. As will

be appreciated, plasticizers have typically been employed to lower the viscosity of the
overall adhesive composition without substantially decreasing the adhesive strength
and/or the service temperature of the adhesive. The choice of plasticizer can be useful
in formulation for specific end uses (such as wet strength core applications).
[0062] Wazxes can also be used in the adhesive composition, and are used o
_reduce the melt viscosity of the hot melt construction adhesives without appreciably
decreasing their adhesive bonding characteristics. These waxes also are used to
reduce the open time of the composition without affecting the temperature

performance. Among the useful waxes are:
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woul d depend on the nelting point of the particular ingredients. The
resulting adhesive conposition is agitated until the polyners conpletely

di ssolve. A vacuumis then applied to renove any entrapped air. [0084]

Opti onal askdd 2aogesniosmy be i ncorporated into the adhesi ve eOoTRS2005058957 | N
order to nodify particul ar physical properties. These additives may incl ade
colorants, such as titaniumdioxide and fillers such as talc and cl ay,
crossli nlg agent NYgheRtid t 18- Fieflgrlegd ar dant
m ner al E‘r’agﬂqani o Gggelrjlit S, a%l@%l??ﬁ%i El’l 1{[1?2% %‘fy@t 6?(?05%{1'}9(?1306)0 yaeltomgo{rﬂﬁ ng
agent s angviAg 4 hadnessoralae, agedétermified byoASTM heethitatRalf21g of fiom gBARYY1 The
polymeric fil'mconposition of the present invention used as the inproved
packagi ngofl20nmidntS TMesofteain gtpoirta of fithvabyutiS0fte 24 Fa wax material ; (b)
about 5% to about 65%'by weight of a partially crystalline ethyl eng-bagsed
pol yner [@06#}i-si nd2h haetiedeymewaxes sush@spasafingvachaying ganelgpg pamt o
I nterpol yner having a -25 WO 200610501 PCTI US2005/ 038957 | . .f | ow i ndex
of 0. 05g/fuam gbput l%ﬁodap"lﬁ ﬂilﬁi.ml favax psying,a m %EP%‘IJI‘? H%ﬁBT-“ 40C to

130C;, (c).abo 0% bout 6/ 6 wei ght .of t her | ; tonmeric
bl ock co@@?ﬁﬁsoﬁ&@bﬁaiaﬂﬁlﬂ it ﬂgﬁgﬂ‘mﬂé E@lﬂ,g ‘%—t : -%?W(IB\%@%I Y
wher ei n :Qmél ses a polyvinyl aromatic bl ock having a Tg hi gher than 80C,
B conpri a rubbery midbl ock having a Tg | ower than-10C, Y conprises a
mul ti val npou a : & hskE] Whg aRingand Ball soRenttipoptingde t o
about qu/?%‘?/])v\ei gg?) of %ﬂ?gg%rnw %ﬁi S|gng a copol yner or terpolyner

havi ng a filgn abeWEI20PR8N16090C wherein the el astonmer may be an ethyl ene-based
el astonmer, a propyl ene-based el astoner or a blend of ethyl ene-based and

propyl enf0088Fd el(dst omgnthetjewastemaile by ipelymenzing sarboamonoxide 8rg st al | i ne
et hyl ene- based pol yrer, th&rﬂ;}mgl astic e: astoneric bl ock copol yner, and

el ast omeMyEEEsR; agBisckersdappych 3 the total filmconposition; and
(f) wheregi e filgco ] a 'h ast
bout 10008 Teasu@h byohReletilyaaRs s b HBet, Ab bl PRRleBlphlhs) o,

about 109%@5@@5@%&9;3@@%% éﬁﬁﬁestcgﬁ%ﬁ@d ofidlefticimbRSneRt 2

I nch/ m n conponent of t'he packaging film conprises

at | east ynghoTheddatetialeasd conimértalbagwailable ffom BastomnoChemioal Odor e

preferably, the wax material conprises at |east about 40% by weight of the
fi 1 m conpondér thertradetrame "Epolens.” Thematesialywhicharegefemedtoiugrtintlee about

65% b I ght. . : . . ‘
M WeCJIDIg.'IPOSiﬁO]JS of the present invention have a Ring and Ball softening point of

200°F to 350°F.
[0068] (6) metallocene cataiyzed propylene-based wax like those -

commercialized by Clariant under the name “Licocene”.

[0069] (7) metallocene catalyzed wax or single-site catalyzed wax like
for example those described in U.S. Patents 4,914,253, 6,319,979 or WO 97/33921
or WO 98/03603. Asshould be understood, each of these wax diluents is solid at ‘
room temperature. Other useful substances include hydrogenate& animal, fish and
vegetable fats and oils such as hydrogenated tallow, lard, soya oil, cottonseed oil,
castor oil, menhadin oil, cod liver oil, etc., and which are solid at ambient
temperature by virtue of their being hydrogenated, have also been found to be
useful with respect to functioning as a wax diluent equivalent. These hydrogenated
materials are often referred to in the adhesives industry as "animal or vegetable

waxes."
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[ 0087] Among the useful wax materials are: [0088] (1) Low nol ecul ar weight,
that is, 100-6000 g/ nol, polyethylene having a hardness val ue, as
determ ned by ASTM net hod D-1321, of fromabout 0.1 to 120 and ASTM

sof t eni ng pwonbes/msbhiokr om about 150 to 250 F; [0089] (2) P s such
as paraffmwax having a nelting point of fromabout 130 ?@%@%’ﬁ?ﬁ
m crocrystalline wax having a nelting point offrom about 135 to 200 F, the

LT IOMRR 5 ey A Ay Bl SR (0,
015, o G S o et

the nane invdmivpQbeincotpiiatd tbiklp@b&bt tegelymeisalowdebfy, 4id therblyehei t e
catal yzed wax |ike for exanple those described in U S. Patents 4,914, 253,

6, 319, 97%otat adies¥E/sg8ent, from thCeFetoBherma end3ixidatisl dggratation whickes nade

by pol ymerizi ng carbagn nonoxi de gnd hydrogen such as FEi sgcher-Tropsch wax;
and [ 009#pmmnally pesuysAuring %mu%@m%apﬁwehﬁp of the adhosiveas y@ﬁ@s i wax"

f | i | ong- £haj i sed of , ol efini
ononer S orliapy BEadsTiek pf ARt BcRfia buE ahitied bapRmAE” Sk act man
prgpeffegggrg use 1Tsr‘lltspﬁlé&corrp(gtgil%tﬁirls((?rla's oé t eompnrglgéaﬁ %ven??%lﬁgvgrg Ri ng
and Bal | pesferfed) and peeforinagite dRAtactestith O the'\sdieiive] A pasticulddy préReted cach of

these waxes is solid at roomtenperature. Qther useftul substances include
hydr ogenantoxidantinlrgafiox A0 20 tetrakis@idthylene (3, adbitedibiatdebh as  hydrogenat ed

e I
Bl USRIBI o Bl e PR LS SR RRRRS P, o
often r ehﬁéﬂcﬂé’ fs{néh ééd‘s&ﬁf‘r mﬂﬁgﬁfﬁﬁ%bgﬁ{gﬁﬁﬁ’ Pﬁéndi@ erell phedGisdt € waxes”.

[ 0095] The préferred wax mater| I'n wax having-a nmelting point

of  60C iwelli@ownaolihost slated ictheast aRdmady beéharhcterd st b pakhalesl by
Sasol - Schuman, or Bareco PX 100 comrerci ali zed by Bareco, those hard waxes
havi ng acémpoengisghich also contain sterically bulky radicals in clos e proximity to the
phenolic hydroxyl group thereof. In particular, tertiary butyl groups generally are
substituted onto the benzene ring in at least one of the ortho positions relative to the
phenolic hydroxyl group, The presence of these sterically bulkky substituted radicals
in the vicinity of the hydroxyl group serves to retard its stretching frequency and
coi'respondingiy, its reactivity; this steric hindrance thus providing the phenolib

compound with its stabilizing properties. Representative hind ered phenols include:

' [0071] 1,3,5-trimethyl-2,4,6-tris(3-5~di-tert-butyl-4-hyciroxybenzyl) benzene;
[0072]  pentaerythritol tetrakis-3(3,5-di-tert-butyl-4-hyciroxyphenyl) |
propionate; .

[0073] n-octadecyl-3(3,5-ditert-butyi-4-hydroxypheny1) propionate;
[0074] 4,4'-methylenebis(4-methyl-6-tert butylphenol) ;

[0075] 4,4'-thiobis(6-tert-butyl-o-cresol);

[0076]  2,6-di-tert-butylphenol;

[0077] " 6- (4-hydroxyphenoxy)-2,4-bis(n-ocytlthio)-1,3,5-triazine;
[0078] 2,4,6-tris(4-hydroxy-3,5-di-tert-butyl-phenoxy)-1,3,5-triazine;
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dnm at 23C of about 2 dnmor less and a nelting point of 75C to 120C, or
bl ends of a paraffin wax and a hard wax. The preferred hard wax has a.
melting point lower than 95C. The term "hard wax" refers to any |ow

nmol ecul ar wed géisiosdioghl y crystal line et hyl ene-based pol ymperalsoftRfksodihe
partially crystalline ethyl ene-based pol yner conponent of the packaging
filmconprises about 5% to about 65% by wei ght of the. packaging film

B T s ST
TP BB R B Nt i

t er pol yngo0git er pebybitol hegi-(3,3[5-dirget-1b M{h?rdtmyl-' Iypidpidnate, i ndex
under 2??6 kg at 190C of 0.0 g/’ltﬂc_)rri n tolithOQ | Om nﬂ%ﬁygir-dg‘ erably bel ow

30g/ 1 Oni[6088H nosThe peiforatsnge of Khase stpbilizers mayrbefiuthemenhaneed by
et hyl ene-based pol yner conponent , ha a DSC nel tin oint of 40C to 130C,
but " a pr aftdizing IREPRIHACERR ﬂl“ﬁWBb\fEW%@@@@]ﬁ FXRRP S8 ul partially

Sl R B BT el Y e 20
EEOHA,  ONAbiRloi O Br BRARMIE HIEIEhe ARMIAREARetiChoi D sakiSlthérBof,ERnd EH. ESI
copol ynmers, ~obtained by zieglér matta catalyst polymerization or

si ngl e- si&imﬂa@mpy[@gédimﬁﬁgat ion or netal |l ocene catal yst polynerization.
[0098] One of "'the preferred polynmers is EMA which is readily commercially

avai | abl §0083F or eTdvpadhesivencampositionuredial inithe methed of theypresemh Lot ryl .
0099] Anoth f d | [ i pgl i t, t al d tall

ot al 2 e ARpBpRIRAYAB Rl A S e e SR U ST 8 tBE oo ex ol o

f The Do 1 cal | ' pnity. [00100
rOm T EC G Gl SV WGP R AL AU AR L Y 00100
film comphsigteedPRU gg&kéteflgﬂﬁﬁg &Qﬁﬁb%drgta‘eﬁabgﬁnt@fammm Hirtym

conmposi tion. More preferab e el astoneric bl"ock co-pol ynmer “conpri ses
|l ess thafﬁxeb@megﬂm—wﬁnmwﬁyge;aﬂmmnmqmmdwtthadwrs;amd the
el astoneric block copol yner preferably has a nelt flow index | ower than,
159/ 10 nithereafttrraishhgahk dempetadoe. of thisioifturetoregranige afabout 2805F neri ¢
bl ock copol yners are_those having structure A-B, A-B-A A—(B_-A%m-B or
(A-B),, Y38 .eltmhm@muwwog%w\ﬁhnwecme temperature to be used in this step

would depend on the melting point of the particular ingredients. The resulting
adhesive composition is agitated until the polymers completely dissolve. .A

vacuum is then applied to remove any entrapped air.

[0084] Optional additives may be incorporated into the adhesive composition -
in order to modify particular physical properties. These additives may inclzde
colorants, such as titanium dioxide and fillers such as talc andAclay, crosslinking |
agents, nucleatinng agents, reactive compounds, fire-retardant mineral or oxganic
agents, as well as ultraviolet light (UV) absorbing agents and UV ﬂuorescin.g agents.

. 'The Polymeric Packaging Film

[0085] The polymeric film composition of the present ifivention used as the
improved packaging film includes (a) at least 25% by weight of a wax m.aterial; (b)
about 5% to about 65% by weight of a partially crystalline ethylene-based polymer

comprising & homaopolymer, a copolymer, a terpolymer or an interpolymer having a
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aromati c bl ock having a Tg higher than 80C, B conprises a rubbery m dbl ock
having a Tg | ower than -10C, Y conprises a nultivalent conpound, and n is an
i nteger of at |least 3. Exanples of these latter block copol ynmers including

styrene- bW@aeos0s80105B), styrene-butadi ene-styrene (SBS), pcr/us2008/038957
styrene-i soprene-styrene (SI'S), -28 WO 2006/ 050108 PCT/ US2005/ 038957

styrene-isoprene (Sl), styrene-ethyl ene-butyl ene-styrene (SEES),

styrene-e = %)I} I e ( SEPS)
and styr e%l&eg-ﬁe ylné%ée{1E Mgrgbrl%ﬁ‘[ene- ZE%OGEFW%FW%Q'?%ngQF%X@% ene
content opofnpef A0 1E130%@N (Healast 096 fo 8ol U0%\by % eight BE apledonigplastiend si nce
the polyners can have nore than two A blocks for optiml performance, the

total A belastomenimblockeopelysnarthaming a stmactiret 4-Bibb - AS5AWB-2%-8, or GA-
pol yners, _and, nost prefergbly, is |ess thap oqr equal to35 wt-%of the
pol yrer . B ¥rvkereisA comiprss aRALHnY éfwgﬁéfk ﬁﬂl&/ﬁgﬁmgh@? Af er r ed

contant 1 8 ClibebiipBNBEh ribhey dubfipst havity o T o el RO %ﬂfvﬁiees |
ahout - 100" BURCAeaeothRRRId R AR ipickeE P B 250 TROBF U0 ARMB 1175

wt - %  Hydpsmasjadveipht of entulidsthencompatihgel BI}QﬁémetefpﬁlF)ﬁiel‘ha' i Pgks t hat
are typically c'on{/%lrted to ethyl erigl-’but ;gll ?r?g m dbl ocks. [00104] uchgbl ock

copol yner kower than-al 0°bindefein thekelastomePmiaynbe an ethFlénchbasedAdlastomerlaast oner s

and Dexco. Miltiblock or tapered bl gqck copolyners (the A:(B-A).B type) are
avai | abl eptoppieneihased slastomenor lenaéésﬁaﬁim@eé|aaétmﬁvle@e&a§@d< copol yner

I s SEBS i.l abl e f Ki Pol d trade desi ti Kr at
o [ ootootias@et (el Sherchig dmichiet BF sy Srvstelling RyienE TR RUIReRn 1t 006
b oht 0 . . : L ¢ |
p?e?ﬁ?&l%@@?ﬁﬁ%@?ﬁ% corrlpg%ggéoggou 15/%9&&/%:08@11 or iagg‘gﬂ%‘%to%/gs
packagi ngmofe dfithe eotad Silin csﬂtbm@nﬂr(t)sasneﬁeiﬁﬂwﬁmon@%ogi&mhwmr havi ng

a Tg lower than -10C. The el astonmer may be an et hyl ene-based el astoner, a

pr opy| enecuthalpyl of fasien efet Jeastabiout A 001/ gimeastmedchyeDiS435 eadaandelongation

01 a0t onorvaifcR etk ahitanont 100 BpuRerd by & cnevaronal WIoLEAE ol |y wher o

S,
et hyl ene glt' 30 ) group by weight, and the term "propyl ene-based"
refers to ané%lecggag?%{rﬂc@g%@e propyl ene conprises a portion

[0086] The wax material component of the packaging film comprises at least

about 25% by weight of the packaging film composition. More preferably, the wax
material comprises at least about 40% by weight of the film compésition with a
typical range being about 25% by weight to about 65% by weight.
[0087) Among the useful wax materials are: '

" [0088] (1) Low molecular weight, that is, 100-6000 g/mol, polyethylene
having a hardness value, as determined by ASTM method D-1321, of from about
0.1 to 120 and ASTM softening points of from about 150° to 250° F;
[0089] (2) Petroleum waxes such as paraffin wax having a melting point of
from about 130° to 170° F and microcrystalline wax having a melting point of from
about 135° to 200° F, fhe latter melting points being determined by ASTM method

D127-60;
[0090] (3) atactic polypropylene having a Ring and Ball softening point of
from about 120° to 160° C;
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-29 WD 2006/ 050108 PCT/ US2005/ 038957 thereof, and especially where
propyl ene is the predom nant group by weight, in the polyner. [00107] Anpbng
t he useful elastoners are EPR rubber, EPDM rubber and/or bl ends of EPR and

EPDM The twomdsPR)108s used herein, refers to el astoneri c pcaaxabisiBges7 Of
et hyl ene and propyl ene, or such copolyners nodified with functional
nmononers. The functional nmonomers include a class of unsaturated organic

acr 0 or odpOFTEoay Ch RS on biy2a il SR AL LR BRSETT °0) ' ot e

group (- Qmyfferclalfze®isy Claidietnd@ctheHame MIiteame:”. secondary and tertlary

am ne groups and ester group. The content of propylene in the copolymer is
inther 2] of 15%) tmetalivctne catalyzed mxﬁsn@byltbe&@zedm bkages by
wei ght. The term EPDMrefers _to_el astorrerlc terpoal yners co sing of 15%

to 70% byexamplhthose sleacdbedinUde Patasts 2094238, 659 7%@3&( 3308py PEne,

from 20%‘&8&&‘%&@ wei ght of ethylene and from2%to 15% by wei ght of a
di ene 1, 4-. hexadi ene, norbornadi ene, ethylidene-norbornene,

Funct i ondPPTroa: + (B GEHERE a8l nispRBY SREmertAng At MontRide dudD, (10 20

groups h%,?fd(%%ﬁgﬁbhgg%‘ﬁgpyﬁ, psEi*Rra&hand EPDM rubbers are commercial ly
avai |l abl e

Exxon Chem cal ~Conpany under the Vistalon trade nane and

from DVS[6094)rer s, (Theolyolefifewakée Kelusabhhareindihe teanépdiyolefinomat’ sefersdi f i ed
EPDM cont ai ni ng a_nhydri de groups are sold under the trade nane Exxel or by
Exxon Chéathese polyapems or lengehampentities compeiasd pielefisicomonausaiinitoviesehe

B OO o o ot PR @ﬁs%‘i/%%@ace R
) 15%
CoTRSs, |l PRS- 3o i CP IS 05 PR CSBbGRBER

EPDM r ubbedseniiniverittiithive LRFF Ball yoﬂetﬁmg ﬁoﬁﬁOWto 8309 As ¥hed the
trade designation "Vistal on" “from ExxonMobi'l Chem cal Conpany, "RexFl ex

f r om Hunbe madersStmodpeadh of theseuibtesxs solicah rBametempétwa c©Otherauséfiilkel t on” from
packagi ngPRSAIREE RS by GRETRRS STBD s NoEviRbl ERBgOHs SUPh 68
hydrogenated tallow, lard, soy oil, cottonseed oil, castor oil, menhadin oil, cod liver
oil, etc., and which are solid at ambient temperature by virtue of their being
hydrogenated, have also been found to be useful with respect to functioning as a wax
material equivalent. These hydrogenated materials are often referred to in the
adhesives industry as “animal or vegetable waxes™.

[0095} The preferred wax material is a paraffin wax having a melting point of
60°C to 70°C, a hard wax such as Paraflint Hl commercialized by Sasol-Schuman,
or Bareco PX 100 commercialized by Bareco, those hard waxes having a hardness
dmm at 23°C of about 2 dmm or less and a melting point of 75°C to 120°C, or blends
of a paraffin wax and a hard wax. The preferred hard wax has a melting point lower
than 95°C. The term “hard wax” refers to any low molecular weight, highly
crystalline ethylene-based polymer.

[0096] The partially crystalline ethylene-based polymer component of the
packaging film comprises about 5% to about 65% by weight of the packaging film
con‘xposition. More pfeferably, the partially crystalline ethylene-based polymer
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antioxidant. The stabilizers which are useful in the hot nelt conpositions
of the present invention are incorporated to help protect the polyners

not ed above, and thereby the total adhesive system fromthe effects of

t her mal anOR0PE@I8e degradati on which normal |y occurs RIIR/USRHON/038957

manuf acture and application of the film conposition as well as in the

ordi nary exposure of the final product to the anbient environnent. Such
degr adat compirisesisbenit! \5 htonabice 56% by weight of thegpankiagimgi filmh &hisppetiailynce,
physi cal properties, and perfoymance characterjstics of fhe conpasition. Any
of 't he s CRISEAIDE FUIAAET bR RAIIGS COMRSUSHLMEL bE A HOBAPGREIeF, PBPONHITy 1 h ( he

hot I ive Lt I [ Li it jc fil
cCorpos: t 1ROV Ry Ry sl Bt ettty o fER oy IR T T
1 oxi d e . \ i
et aki s Ret AP BPN00e/ 0kn 16.800g A min, but preferably belo'w 30g/10min and most
fact i . ST s : i o J ¢ th
B?ggeﬁ'f Pir:lvent ?%%lgggf%g pr'(()%uced %n;[:ﬂﬁge?gy ofw?ﬁ%pt echni qges known in tﬁe
art. An aDSQmaelting pointafide°C ton130°Cs bui preferred meltingpoint delaw 1808Cal | ot her

ingredients in a jacketed, mxing kettle, preferably_in a jacketed heavy
duty mi xENSA t he M@gﬂa%eﬁgmﬁxc me m%wfwerba pPebRBReTRH &S r ot or s

o0 "oV BT AYE MATRE SEhes 8l PR
}Mni ti afpﬁ%ng’ ur ét%é@%’%;?ﬁg%%%ﬁ Fﬂﬁ rﬁaf!tﬁg%ﬁ?fsﬁ ra%ﬁ%anke'? gdt i ﬁ

CX2 at apglyeneérizagion, 6AEO, B EB) 1) ESKcsjobahyrs bbtained d50ziegleg attam

conposi tion may be pelletized using conventional underwater pelletizing
t echni queatalyst helymerization oy single-eitecatalyst polysernizationr os imetallocgneundi ng with

single or doubl e screws. [001111 These fil m conpositions can be easily
char act ef3talyst po di fferent conventional analytical nethods or

by a 1 A008B1. oy + Phedftdnd bredidha pBIERGH T EXB ilth b5 FRARTTHORBENAILS | °
Cal or1 MedvaY1abieShd for! 16RO At findtnder théGde dedighBien006Py0 108
PCT/ US2005/ 038957 spectroscopy, steric exclusion chromatography (SEC), TREF

i .e. cry[0099]i ni t yAndther preferrad polyratr iSEiRgiesite eatalyvbghot etildscsnence (NVR) .
[00112] The viscosity of, the inproved packaging filmof the present
i nvent i cretalygedipelyméronlichds medily consmercially aweiladlenes fonexamplrfrom about
S75F, 4SThe Dow Chemical Company under the trade designation Affinity. |

[00100] The thermoplastic elastomeric block copolymer component of the

packaging film comprises about 0% to about 40% by weight of the packaging ﬁlm‘

composition. More preferably, the elastomeric block co-polymer comprises less
that about 15% of the packaging film composition. In addition, the elastomeric
block copolymer preferably has a melt flow index lower than 15g/10 min under
2.16 kg at 190°C. .

[00101] Among the useful elastomeric block copolymers are those having
structure A-B, A-B-A, A-(B-A),;-B, or (A-B),-Y wherein A comprises a polyvinyl
aromatic block having a Tg higher than 80°C, B comprises a rubbery midblock
having a Tg lower than ~10°C, Y comprises a multivalent comnpound, and n is an
integer of at Jeast 3. Examples of these latter block copolymers including styrene-
butadiene (SB), stjrene-butadiene—styrene (SBS), styrene-isoprene-styrene (SIS),
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determ ned by enploying a Brookfield Thernocel or other appropriate

vi scosinmeter and utilizing the testing techniques which are set forth in
ASTM Met hod D3236-73. Once m xed and equilibrated, the nolten packagi ng
filmof thwoooesserds i nventi on can be coextruded al ong wiRCT/USR05/038957

t her nopl astic conmposition, as previously described herein, or can be forned
into a filmby casting or extruding the nolten conposition onto a rel ease

ranut ace SPERIEsoBRAETL Ytn BLRly ER By BB e (SEREY, Sqrdidatilars
ear | | er dubflus GSkB) Agraicunglons propyleanslypeioSEIRS)anid styseke-attplesiove

conposition may be charged directly to the nelt tank of a commercial hot
el t appiprgptlene(SERhI ne thereby eliminating any waste and avoiding many of

0 TAGHGRD 2SRRI ek sk i LT e BURAE o oy
e e bl sl AR i AR KB 1,

nto D! g0l phiBARAALTEN. {dM19A 16K sHohld bEAekdtetter) drcdhuall kf abdubuwswia

t her nof o ay or a wapping filmor sheet. [00114] Particularly the new
fil m compgeifthepolyiéerd) and] sretprederably| &y lesathén bmeguativdbent-Yoofithe

fil mextrusion or filmcoextrusion techniques, |ike extrusion-. _ coating,

cast - ext polymer. Il an/SrBeSt(styseambutadisncestyrenepcopabanen tnpraforr
conpounded w th cqgnvent|] ona it LN o r to.imyrove its .

pr ocessamalpegle weightja g °‘e"‘r%§ﬁ6&€%ﬁ‘iﬁpbwﬂnﬁ{£ﬁ? H&%@ﬁﬁ?&&&ﬁ, ORIFRHS i nprove
film mechﬁni Qgi agﬂ Q}lysi cal final characteristics. In these processes, the
filmis ok 2l 1832 % " dded then stretched and cooled, slit and wound upon

i tself #oehiqu]m ' g' g?]gﬁgtl-st -BRfrend SBARALS WopotPmer) tHe tFefesied! | Y

avai | ab wrapplt hg machtnery.” In this Tegard, the inproved
packagi ngndledutauoeight ipatans100j000e0t200;000and ¢he prefierred styren8 Zowidnt is
20061050108 PCT/ US2005/ 038957 sem -autonmatic nulti-size filli and wr appi ng
machi nesaboghl 435 widbe ngﬁmﬁ@@bkl@nq maidblacks produgphrubhery var k

whi ch 1 STRPISRRE At 15 W oatlrfom erted o PG Rast pube AP sidBlockyy | ccpa, ™
i 11 o901 431 °s, ¢ STRBbiopkroRHhA s BIALRE S5 Kia BB PAVRRASY . lere
pr epar edEidhend, Rtofing Biakteries tiDeked. "Bfultiblock or tapered block copolymers
(the A-(B-A),-B type) are available from Firestone.
[00105] The preferred elastomeric block copolymer is SEBS available from
Kraton Polymers under the trade designation Kraton G.

[00106] The elastomer component of the pa.ckaging film comprises about 0%
by weight to about 25% by weight of the packaging film composition. Most
preferably, the elastomer comprises about 15% by weight or less of the packaging
film composition, and comprises a copolymer or terpolymer having a Tg lower than
—~10°C. The elastomer may be an ethylene-based elastomer, a pmpylenc—baéed
elastomer, or blends of ethylene-based and/or propylene-based elastomers. The
term "ethylene-based"” refers to an elastomer where ethylene comprises a portion
thereof, and especially where etﬁylene is the precdlominant group by weight, and the
term "propylene-based" refers to an elastomer where propylene comprises a portion
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procedures described herein below. A total of 250 grans each were nade and
the mxing was carried out at about 300 to 400F under carbon dioxide

at nosphere_in | aboratory type m xer what consists of a propeller powered
by a not or‘,‘”oamﬁ@%f)f g mantle, a tenperature control uni tp‘gﬂﬁgzgoﬁ‘f@ﬁ% i ner of
about 1 pint in size. The appropriate amounts of each conponent, cal cul ated
according to the ratios shown in the tables below, were added to the

cont ai nethdreof and pspasiailanlicorpropiitencisvthe prodominanhgraup by waight ,indhe he
heat or shegar degradation of ingredients. After the ingredients in the -
cont ai nePORE- conpl etely nelted and ni xed thoroughly to allow a good-

Fiivm s AR o ABEHE R het ABRIT LS, EEDM HubBRL a2 )
EP-1 | ShRinddiof PP A4 PEPDM: Thefefth EPR)hs sl herélin, fefeid fo Elbistdige . coat ed

on silicone el'ease paper. Tenmperatureé was from 250 to 375F, depending on

the vi sggsolitnerryfithplenchmdipropylens,risath capdlymeets modified wittas about 2
| i near neters per mnute. Any test perforned on film sanples was nade at

| east 24funstiopabimosemerss The fincliesakmogomersinckide aplass ofapmsabunted a

ot er s, RIS OTRBRIIS LRGBS OIS TR LB, BCuin neEp o o
6 . A j 0 20C

a2 1 TRt CEROE) ditidi i T COTDIEO ) b ok IPpti (R BUBE v

" dog- bongroupAUORER 5 I¥tRRirbbidbon Saibal) forihrg Reé EdAYORR tetilsy dradfee nO 1 ear

effect d g neasurerent. Elongation value at break is reported as average

on 3 to groupsphdester §BoupD The 6amteitidihopilensin tihd @dpehineiTis in thesanges ai ned
to,sinulate the nmechanical stress that may endure the packaged material,

and t he ekl5Vata(78% by weight, prefetably betweescii’a do telledyweighieriaters in the

fol | ow : f f 2 inch by 2 £il t o

cont act  REDRAZeers et dhiere ermoaners soturiine of Tohde 9%y wEaion: "in the
t ' - f Il owi

Phe s anatordlyHetieedn 3054 88k 45 R weieht, of Bleblestl, Hodl v B80% 0| 0

noder at eygigh$ bf Sthgleneraer fiem 2%a099% by hedight of £ eliéie} fer eRathbR; 44-f rom each
other. This test is made to sinul ate possi bl e weat her conditions™ where the

adhesi vehgxadiengenarbortadiene; ethylisenenopgwedend, aidpelopentadiene; butadiese wer e

performed on 3-mlgs, o0 -nls filnms, at, 40, at 50. or_at 6QC. .Film sanples

are put anﬁiléapneae»tﬁpﬁiﬁa eddias plse ingldes Bmctiqually todiiied versions o
terpolymers containing the functional groups herein mentioned above. EPR and

EPDM rubbers are commercially available from Exxon Chemical Company under
the Vistalon trade name and from DMS Polymers, Inc., under the Kelton trade
name. Functionally modified EPDM containing anhydride groups are sold under
the trade name Bxxelor by Exxon Chemical Company. As can be seen from what
is disclosed above, the preferred EPR or EPDM rubber content is between 5% to
65% by weight. Below 5% there is insufficient cohesiveness while above 65% the
viscosity of the composition becomes too high. The composition most preferably
contains 15% to 40% by weight of EPR, or EPDM, or a mixture thereof.

[001 08] - EPR and EPDM rubbers are readily cornmercially available as for
example under the trade designation “Vistalon” from ExxxonMobil Chemical
Company, “RexFlex” from Huntsman Corporation, “AdFIex”_ from Basell Plastics,
and “Keltan” from DSM Company, Inc.
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di fferent adhesive conpositions were selected for their content in m grant
species and their specific ability to allow m grant species to go through a
filmmaterial over tinme. A square surface of 2 inch by 2 inch of filmwas
put i n contwonRowsieseroadhesi ve piece. The piece of adhesi veoyass2005/038957

paral | el epi pedic formwhich |arger base was I inch by 1 inch, and hei ght of
about a quarter of an inch. The | arger base of the adhesive piece is placed

in the ce f therfil e f o : op of
t he adhesw\goglaece, %%b%%%gﬁ%%gﬁﬂeﬁg@gﬁ%ﬁu erraf)Fétrggl’fl%?ﬁmt heat
seal abl e nafiddidint. Thelstdbilihirs vhich gre ayefibih thy hot helt conipatitiond ¢ffthe mat er i al

Is sealed to the edges of the bottomsquare film in order to contain- any

Fivr S e s O g et e F A

e e o o T

Cont ;tngl@g%cﬁwzﬁﬂmm M e R
sitld &5 WeRlas i ﬂ?&r %@n&%@ﬁ@éﬁﬁ Moﬁh&ﬁ’to. {RE albfedt ! |

material to resist magration ot ne nmpositions 1 n storage

or shi pnenénvifuighent. opach fefhddtioiBGsuABt meniféxtel bpa deturiopati@eirothef i | m

conpositions in accordance wth test nmethod ASTM D- 3417, with sweepi ng

rates of 2dppepeanceriphiysical proparticsand perfannsiesbeoataistici el tiesvongaaiion. DSC .
then agai PR ahes O pyiton BBY dist ke plized if RcpuipiEe RTHIBmR e
Toute - perzRig ppGME SabiiizRls, b yRfRll:ply frpfimied AREREASEL LABRIIBSE L e
to as " wabt&lds(gmmeﬁe(szs-dm&pb vh#dgidiaxyhlydfdcimtipate Ditiethinet hose skill ed

in this art. 0122] Hot nelt adhesive were prepared with the ingredients
and mi xi ngn&mlf[@@hwdﬁ%cﬂ@seﬁlgyed herein below. A total of 2000 grans each

were mad he LXi hg,was carried out, at out 300F to 375F under carbon
di oxi de i?ﬁﬂ%er e %5&1‘5 WWB@“HP&Q?BW&TFS%H%Y%Q@WX bgr opel | er
powered b 1'11 gaan | selm%rﬁ SRe 4t U i nd a
cont ai ner )bcg lg%gg{s ga?f]ﬁg;\ﬂdlq%cﬁsﬁ%é e appr o%;'i é@eé@%%ysﬁ%@%
conponent inglyesplaéiag the sPbeimatriaPaht all Gldrdfgredieit i 8 jAdkRtd R Rhigimgde! ow,
were added to the container in an appropriate sequence

kettle, preferably in a jacketed heavy duty mixer of the Baker-Perkins or Day type,

which is equipped with rotors and thereafter raising the temperature to a range of

from about 250° to 400°F, and more preferably about 300°F. The precise

temperature to be used will depend on the meiting point of the particular

ingredients. 'When the initial mixture has been melted and blended, the mixture is

blanketed in CO, at a slow flow.rate and the block copolymer is added. The film

composition may be pelletized using conventional underwater pelletizing

techniques, Other exemplary proéedures are using extrusion-compounding with
single or double screws.

[00111] These film compositions can be easily characterized directly by
different conveptional analytical methods or after solubilization and/or semi-
preparative liqﬁid chromatography followed by a fraction-by-fraction identification,
such as Differential Scanning Calorimetry (DSC), Infra-Red (bulk or surface)
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to allow mxing while limting the heat or shear degradation of ingredients.
After the ingredients in the container were conpletely nelted and m xed
thoroughly to allow a good visual honbgeneity, sanples were stored

appr opri atwbypotensbmwst est ed. [ 00123] Dissol ution tests ofPCTAE2805/0389At eri al s
into the adhesive nelt were conducted in the |ab on 2000g adhesi ve sanpl es.
Dependi ng on each case studied, a precise anmount, typically 20 g or 40 g of

a 6-mls- tbi'ldé)fblﬁdlbﬂblmt@itb hydSEQY TRER{e. drpbtultinitgdhesi ve at
t he consi cfhsred aml ve appli-<cation te%agrggurgy’ t(vzgl calc@ 275Ft§tdo 350F.

Af t erI a Bdnvamﬁ'aﬁmﬁﬁdrﬁBﬂ,éNuclfﬂmMagnetlmR@nmce ir- circulating oven,
vi sual observation was [ade. o e nolte pect agi tation

wih f ﬁl@surazr d s&&mn&ﬁﬁae% meg an
Pounds B Loged 15 "“Zﬁ"ﬁﬁm P s
m nut FIS %ﬁeﬂbPBHé) elng&fgﬁégﬁ]qsﬁ #ﬁ@gntb%@‘ﬁﬁgg Per e gbser\éed
Withoa yolgeihdd @p'aea@%ﬁ%@*?@%ﬁ%? %f#ﬁawe e B0l © So0 hr 1 o

every 30 t eihhfdified Which\Ee Sef Férth FEASTMD! ank
sanpl e of%%es;étgleg\f;\}g?tta e &Teor r erence -GJE’?HSCV\D 2006/ 050108 -
ofiet 0 ASTM

PCTI US2008/e58993236-008 1 L3hcB3mbeddfara] equilibrated, tthe mﬁtenqﬁckdgmgfﬂmﬂ
D- 3236 Method at elevated tenperature. Tests were i)ﬂsrforne on bl ank

adh§S| vg msant] en;lanrtmuman beenextriuded a!aonm\gdhrthethemop amo@mmitkm;rps |e|S
I | 00125 B
0Tt et nGPIGHONELY AESSaBE hFTEHo o GRIbEorENGs aeef%lm"ke RS nk e exBudioea ng (0
ASTM E- 2
s c&%ﬁé@ﬂ%gﬁﬁaﬁ%@%@%@tﬁ K oA SRR L1 e,

est desqghi, gggu?lfeyggrfgﬁ%ﬁigm@séﬂfaﬁurmﬁ chi utesl p%gagehsﬁbdfr@ﬁt wer e

made accord procedure descCri abov conposition was

cal | ed "Hlg@Notdson @umpanpdAs sanlier, dzsmﬂwd;fthe?ﬁaékugm@ﬂhn%aﬂﬁsmg&ﬁe’dzﬁscor ez
5600, 20% Vector 4213, 1 % rganox 1010 i n y\zs Anot her corrp05|t|on was

called rmshtndh;eguacampo&mnm@pya ebanged dipeetl NypI ast 222B,
59% Syl vat ac RE. 100 0/ t r 42 ox, 1 10 |n h [ 00126]
Agel n ¢ doRmEHink dok sl apRATPR esing iesetice sanyggeﬁe 4" 2009
sanpl es d oven.

Vi sual %er@%ﬁ%ﬁ were rragdrﬁﬂ]é qlﬁlmg:Tays d%fﬁ%%%lﬁ—ﬂﬁf a%h%ﬁﬁ gel l'ing,

skin,  packaging techniques discussed earlier.

[00113] The new packaging film composition may be used virtually in any
packaging techniques. For example it may be sprayed or poured onto adhesive
pieces in general, or adhesive blocks, or into molds, or transformed into a form of
package item, like a bag, a thermoformed tray or a wrapping film or sheet.

[00114] Particularly the new film composition may be processed toforma

- film by conventional film-extrusion or film-coextrusion techniques, like extrusion-.
coating, cast-extrusion, blown-extrusion. The new film composition may be
compounded with conventional additives in order to improve its processability in
these traditional film forming techniques, and to improve film mechanical and
physical final characteristics. In these processes, the film is generally extruded then
stretched and cooled, slit and wound upon itself to form rolls for storage and |
subsequent use in commercially available filling and wrapping machinery. In this
regard, the improved packaging film of the present invention can be u‘hhzed on

-32 .



sedi nentati on, or dephasing occurred. Tests were perfornmed on bl ank adhesive
sanples in the sane tine as on contam nated adhesi ve sanpl es produced in the
di ssolution test described above. [00127] Lam nated speci nens were formed by
usi ng a Nomdszoos/oddrb® ex CT225 hot nelt hi gh speed coat er pCYWBI0SPIgH& Spray
techni que was used, the coater was fitted with a 0.018 inch spiral spray
extrusi on nozzle available from Nordson Corporation. Wen slot coat

oo 6 e SRSt M8 i ahd Hrifoink it indy ech A Bbsd’ o) XLl v bd a
various cogblh@ciftdGhder ﬁ%&gﬁ@y&g@&&bﬂ%&q@%' %&s&éﬂ?ﬁi@&edw th

different open tines - typic to 0.5 seconds - "to e l-bar-nip

rol | s conpHesigital Féwn) FilbiridSedl vinchiatYyrandwolsich é¢ mretufiestored 15FPremitr 350F
depending on the application requirenents. Lanination process was -36 WO
2006/ 0501 0PacRiEFNSPstemsOBROBI W. ba.nWisaonsinl Hithen dompatiblemaphinery mayhe

same time as opj contan nated esi ve sanpl es produced in the dissolution
t est descrbed‘é’éHHl§ ?GE&MFS%GHrtEC% ypr opyl ene- based spun-bond
non-wove {s awajl al from BBA Corporation at 15.7 gram per square
nmet er cozpﬁgsjz\ei gh;@x%ﬁ ard pol yet hyl ene non-breathable white filmat 17
gram per et il Vi g aﬂaﬁaf'ﬂﬁrﬁ %%eﬁ&mﬁ Eiﬁﬁf@/

Cor por at i[ggﬁ?gmwﬁ‘%éfm%prme%gt l%g\/a%g&n@ggu;red I'n tﬁe chi ne&gl]rect ron'in

180 geomuirbiedtirédidesciived hfein delow. (A fmsliaR2sEseinsdach Wt madd ied the
controll ed atnospheric environment (20C and 50% relative humdity). Prior

to the tegnixingiwas gemiedout atabout 30 te 400 Fnnder cadbonotioxide ajmosphénednraent

for approximtely 12 hours, to ensure_.the reproducibjlity and curacy of
the data. labaratosk tyRemiyerwhalconsists 853 pmﬁ%ﬁ%war%ffbu OIOhANFARE Tho

aver age peel al ' ' | 4 . lized to
glin unit ,mz\!ﬂﬁ%’ ngg%%u}ggwg%gﬁﬂg¥éﬁb@e§%§@ﬁ lwéﬁlté%p%lrzg 'ﬁﬁgd on bl ank
adhesi ve _53231&8 té Brion@tSeFBachi Bnponeal callasd aaéc&dinl%ﬂmélruﬁoﬁmwﬁs
produced i n"the dissolution test described above. [00130] Creep Resistance
test was dathe iablesiclowt weteaddeaniiorthe ednisprer imen appropriste sequenek 4o tilow
strands. To prepare the, specinmen, three elastic gtrands (Lycra 151 or 262

at 740 dt enxbyswhiledimitingibeheaborsheas depadatinn of ingredienss: Afier the ched to
white or et s oo e gt Hefied 2or Biffethonieltagiotond
nonwoven LalbiiSisual homogeneity, samples were stored appropriately to be tested.
[00117] Film samples were made on a Meltex CL 104 lab-scale coater fitted
with an EP-11 slot die nozzle in 2-in width and 3-mils or 6-mils thickness, coated

on siliconed release paper. Temperature was from 250 to 375°F, depending on the

viscosity level of the film material, and rolling speed was about 2 linear meters per
minute. Any test performed on film samples was made at least 24 hours after the
film was made. The term “mil” represents a thickness value of one thousandth of an
inch corresponding to 25.4 X 10 meters.

[00118] Tensile strength of film materials were performed according to test
method ASTM D-638 at various temperatures, typically —20°C and 20°C at 2
inch/min. Samples are made from 6-mils or 3-mils thick films and have “dog-bone”
curved shape with no sharp cut on the edges to initiate no tear effect during

measurement. Elongation value at break is reported as average on 3 to 5 samples.
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] S

web. The different parts of the |am nated specinen, said filnms or webs and
stretched el astic strands, have been glued together by the hot nelt adhesive
with the spiral spray technique, and the creep test is intended to be a

measur ememygofood/dsalogqual ity of the bond effectively done gyriiéodakesiel t
conposi tion. The specinmen, cut to about 350 mmin length, was stretched out

conpletely and its ends were securely attached to a piece of rigid board. A

| engt h of ' i I ' ' wer e
cut at_ g REls e SR e hechili srlh AR e erE Wpic A 10
at 100F. Underall BRS ehe giiflichaterial itédl€ el astic strands under stretch can:

retreat to a certain distance. The di stance between the -37 WD 2006/ 050108

PCT/ US20[00DE057 Bldskingteste aware perfafmed irf therfoHowing rinaer asquaref t he
final length to the initial Iength, defined as Creep Retentign and

expr essed sirfagssrafehinegdby dnch ef aput ingrontaat tasach pthesundara deadsi ve to

e sare. PROUEOIAPCU At A0Sk ) 12 dhe BV eate st B0y (o ria A ourcad © oo
e i S AN M T,
by obser Vi\ifietk A Yr 1i1é BE nl iR or'sirol 5or§9%va§§iéﬁgkd Byl topAREbD 11 e

and space. e coating conditions varl ependi e € sanpl e.

Tests wer gufaddsFroratash ot Thixdessis teadeatBiaa]ate pbiiehle Sduhér donclitions
cont am nat ed adhesi ve sanpl es produced in the dissolution test described

above. [ Ot/haf thei sihesiveipackagscanmbe stoeed orshippesh a | ow vi scosity SIS based
S, . ek VoS e eSO 0 v
Do G S FiA bBbe Al R AR b 208 %R otlshal AP

por 1 nciEtit et oo frete Hiectel il odnfitd i S GARP BRI 11",

4.5 lbs rbﬁ?&)gfeifsﬂéc?ﬁc mlig_nﬁ) mﬂrﬁraﬂtggeﬁw%o ﬁh%ugﬁa'ﬁlwmeniggow@r age

val ue or peak val'ue over di splacene wa evalated on 1-inch-w

5-i nch- | otiges Arfquaee suxfaceas£2l irnol: Isy 3iindlesiSfiln weals put i bentastofa adinesivef or
SAFT test, and_according to,test nethod P STG 1 and ASTM D3330. Loop tack
val ue waspigsesthepicae obadherive was aquaraidlonipedic furmavlich largar bese weasi hi ess

steel . and AYS/ PiRe) Bl GefdFor dh3! SGEIRR b AR thrgd Has B lne
adhesive piece is placed in the center of the film square. Another film square is put

o

on the top of the adhesive piece, and this top square is made of a low temperature
heat sealable material. With light heat provided by a hot air gun, this material is
sealed to the edges of the bottom square film, in order to contain any leakage of the
adhesive piece due to intrinsic adhesive flow v;iith time or increased temperature. |
Such “pillows” are put in the oven during few days, typically 3 to 21 days. When
removed from the oven after a certain numbér of days, observations are made at

- room temperature visually or by finger contact : staining of the film, friction with
no pressure, tack to finger or tack to itself. This test is aimed th> simulate the ability
of the film material to resist migration from typical hot melt compositions it
storage or shipment conditions.

[00121] DSC test method was performed on film compositions in accordance
with test method ASTM D-3417, with sweeping rates of 20°C per minutes on a
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of these tests, 3 replicates at |east were done. [00133] The foll ow ng
abbrevi ati ons are used throughout this specification: PE -polyethylene PP -
pol ypropyl ene LDPE - | ow density pol yethylene HDPE - high density

pol yet hyl engo 20dsf0Bkios very | ow density pol yet hyl ene - 38 WpcZQf0603adas
PCT/ US20051038957 LLDPE - linear |ow density polyethyl ene MDPE - medi um
density polyethylene EVA - ethylene vinyl acetate EAA _ ethylene acrylic

ot ene D htwRey i AR ISHRRERS Db ln R Caldle, Belibe,
i R S e e

et hyl ene- 3‘5@& b ﬁyrene g%?&omsﬁomettmmw@%aﬂﬁ%ﬁfszwlomc

styrene-b - styrene-isoprene-styrene SEBS

styrene- eyl f&ﬁéﬁl-qoeeét 200°C., ﬁ%?sﬁastﬁwééfwwyéﬁaauem@yl ene-styrene

SBBS - styrene I ene- bu ene-styrene

styrene-i yhsdsarementidfithe eﬁﬂﬁ gl)oy enfusidardt the Silyr eorapesitigh erpressedjn dode APAO -
atactic .pol y-al pha-ol efi ns fyndl otactic pol ypropylene |PP -
i sotacti ¢ peplgyam exfptaterial. "Enthalpy of fusion" is sometunes also réferred to as
"melting capacity" and/or "specific beat capacity" by those skilled in this art.
[00122] Hot melt adhesive were prepared wiﬂ; the ingredients and mixing

procedures described herein below. A total of 2000 grams each were made and the

9

{ mixing was carried out at about 300°F to 375°F under carbon dioxide atmosphere

in a laboratory type mixer what consists of a propeller powered by a motor, a

- heatin g mantle, a temperature control unit and a container of about 1 gallon in size.
The appropriate amounts of each component, calculated according to the ratios
shown in the tables below, were added to the container in an appropriate sequence
to allow mixing while limiting the heat or shear degradation of ingredients. After
the ingredients in the container were completely melted and mixed thoroughly to
allow a goocl visual homogeneity, samples were stored appropriately to be tested.

[00123] Dissolution tests of the skin materials into the adhesive melt were
conducted in the lab on 2000g adhesive samples. Depending on each case studied, a
precise amount, typically 20 g or 40 g of a 6-mils-thick film of the film material
was put in the molten adhesive at the considered adhesive application temperature,
typically 275°F to 350°F. After a period of 30 minutes with no movement in an air-
circulating oven, visual observation was made of the molten aspect. A smooth
agitation performed by hand with a stainless steel bar at about 60 rpm during 10
rounds allowed to visually assess the dissolvability, After another 30 minutes
period in the oven, if still non-homogeneous aspect were observed visually or with
a stainless steel bar, further agitation were conducted with a powered 3-blades
propeller at 50 rpm. Observation was made after every 30 minutes. Each time a
dissolution test was performed, a blank sample of adhesive was taken for reference.
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RCP - isotactic pol ypropyl ene random copolymers MVA - nethyl nethacryl ate
[00134] Materials used in the filmconpositions of the foll ow ng Exanpl es
are described as bel ow. [00135] 155 PARAFFIN WAX is a 65.5C nelting point
paraffin vweg embsoms avail able from Sasol Wax Anericas, AOTUS2Ga3SET 138
PARAFFI N WAX is Paraffne 58-60 available from Total S. A [00137] 158
PARAFFIN WAX is Paraffin 68-70 available fromTotal S. A -39 WD 20061050108

PCTI US 8957 &?,Eﬁ P@g&f | %}gﬁﬁ@é‘ﬁ{ y ] |l e from
Sasol X Arteri ca%,Q nc;ld[ 15@%%&5% 1S a é}s/n ?Y%Z%%P%‘%lﬁgl ene
wax avai sipdlbeated empdiatere. Tests orart perfonged b Gldtl adi¥i¥d s lebinMhdERAL O L
is available from CGronpton Corporation. [00141] ESCOREZ 5320 and ECR-188

are bot hsameé timecdsian contfiantinated adbesivesampleaipradiecedsindhe dissolutiohitest
Chemi cal s. %8014 ] SYLVATAC RE 100 is a rosin ester tackifying resin
avai | abl @eScripgfl BPYSona' Chenicals, Inc. [00143] W NGTACK EXTRA is a

b G Sl bt B
5L R AR AT i BN, 50
15 MA 03jdHesThidSamples\ih the/samtdHiilas o batiminatedBdheiKBARMplddiitdduded BA 320

are EVA or EMA of EBA copol yners available from Atofina Chem'cals, Inc.,
Phi | adelipnitha disseittiopaestiddscEbel BdaveCArthesive fopnuiasmsed for tinis ipatignades

val | 2bl ESVETA EACNBLIME e MiSEDIOP U SRS BOv P LB030. AFFI NI TY SM
1300, ARH N JstiGi 848 afteq “high oil content adhesive”, made of 22% Ny plast 2228,
| 57% Escorez, 5600, 20% Vector 4213, 1% Irganox 1010 in weight. Another
" composition was called “rosin-ester containing adhesive” and was made of 18%
Nyplast 222B, 59% Sylvatac RE 100, 22% Vector 4215, 1% Irganox 1010 in
weighf. '

[00126] Ageing tests of adhesive formulations were performed at 350°F on

200g samples put in a loosely covered 400 g-glass jar, in a ventilated oven. Visual
observations were made after 3 days at 35 0°F.'1f any char, gelling, skin,
sedimentation, or dephasing occurred. Tests were performed on blank adhesive
saroples in the same time as on contaminated adhesive samples produiced in the
dissolution test described above.

j00127] Laminated specimens were formed by using a Nordson Meltex
CT225 hot melt high speed coater. When spiral spray technique was used, the
coater was fitted with a 0.018 inch spiral spray extrusion nozzle available from
Nordson' Corporation. When slot coat technique was used, the coater was fitted

with 2 EP-11 slot die extrusion nozzle available from Nordson Corporation.
Adhesives were spiral sprayed at various coating weights, depending onthe
application required, with different open times — typically 0.1 to 0.5 seconds —to
the 1-bar-nip rolls compression. Application temperature was set betwwveen 275°F

and 350°F depending on the application requirements. Lamination process was
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single-site copolyners of ethylene avail able from Dow Chem cals. [00149]
ELVALOY 1609 AC is an EVA copol yner avail able from Dupont Chem cal s.

[ 00150] VECTOR 4411 is an SIS bl ock copol yner avail abl e from Dexco. [00151]
KRATON G 1G40004#830308N G 1652, KRATON G 1657 are SEBS bl opRI/US004/§38857S

avai | abl e from KratonPol yners. [00152] | RGANOX 1010 Irganox 1010 is a

hi nder ed phenol type of antioxidant obtained from G ba-Specialty Chem cal s,

further 1 Pocguaed iR en e Ralcs R e sabig o g 8 CoptanpliBiad VO 27 19
[ 00154] iR s&m @é)bﬂﬁdced%mﬂlddissdlﬁﬁ@ﬁ test desbiibddfabenent conposi tions

suitabl e for use a the polyneric outer film Each fornmulation in Tables |a

and | b [00428}h el orftandard polypropyierter bakedspun-bendenon-vaom arowe) i mnd a nelting
capaci ty greater than 100J/g. Each formulation also had excelle m gration

resi st ancavailebledftem BB@QQ@DIIWW pldrd mmtmqummﬁ‘@moaﬁagﬂ% t ng and
th dit bed 001 2 le 2:
Tabl o aaR éar'éﬁv% iy atfeleng o breatbeb i hit Sl AT Ber AuE Alerir i€ T, ool

for use bﬂ'}o!r HSni N Tables 2a and 2b
were all a%vrélgﬁtea ngt@@ﬁ 2 or&o?%@ﬁ or nore of the elongation,
mel ting /ApR29 OfPéé'l Qﬁehgﬂﬁwﬁﬁﬁeaéﬁe&%ﬂﬁhﬁcMB doteeionviarigs] each

ofty
f or mul ati on |’1 Tabl es 2a and 2b have one or nore characteristic resulting
in the Cogemﬂymhmmsﬂgtmem([nmgmtmdebﬁﬂﬁ%&)mrthak:onfrolleés than 100% a

melting capacity of |ess than 100J}/ on resjstan
dencedtmpsphesiosenvitonmment @A end 5 Sarolatiy 5@5&9@ Priox t’lae Lol o5 3

:Xlﬂ gBC?I Itgfi rate LisS (%fl r%ill ent s q} varl ous fﬁ(i I a'?lsong

and the t%?“@ﬁygﬁt%%ﬁm%ﬁ "eﬁ%‘?etﬁ"]‘!%pe%qu%% PbARBTELTA Y?ze out er

fil d t

a!t r5710?;] W {ol—ﬁgures 1 mﬁda@ra%ﬁabg@%%ﬁ \%‘12& gwatgv%)hggﬂc%p? ggfe

conposi tipgs-Ndadls geEdl @lfflﬁsméh@ﬂﬁlnﬂ THel diek g peel hralueverthe displavemehto

unaccept abl e conpositions. Figure 1 illustrates heat flow versus tenperature
for for mofait replit&ies, noneilizeddo g/ini urdit, iwas repotied py thef péelsitrengths Testasur ed t o

be 117 Joul es/ gram Flglanf I l,lustrates g]at fl Qw versus terrpera&ure for
f or mul at ivere performed on b adhesive samples in the same time as on contaminated

adhesive samples produced in the dissolution test described above.

| [00130] Creep Resistance test was carried out with the laminated specimens
containing elastic strands. To prepare the specimen, three elastic strands (Lycra 15 1
or 262 at 740 dtex basis weight available from Dupont), which were stretched to
300% clongation, were either laminated between a layer of 1.0 mil thick white or
printed po]yethylene film and a layer of polypropylene spunbond nonwoven fabric
web. The different parts of the laminated specimen, said films or webs and
stretched elastic strands, have been glued together by the hot melt adhesive with th.e
spiral spray technique, and the creep test is intended to be a measurement of the
'qualfty of the bond effectively done by the hot melt compositidn. The specimen, cuit
to about 350 mm in length, was stretched out completely and its ends were securel-y
attached to a piece of rigid board. A length of 300 mm was marked machine
direction and the elastic strands were cut at the marks. The specimen was then
placed in an air-circulating oven at 100°F. Under these conditions, the elastic
strands under stretch can refreat to a certain distance. The distance between the

-37.



1601- 155E fromwhich its enthal py of fusion is neasured to be 109

Joules/gram Figure 3 illustrates heat flow versus tenperature for
formul ati on 1600-00B from which its enthal py of fusion is neasured to be 87
Joul es/ gr aMO F0&BIONe8 Figure 4 illustrates heat flow ver BUEUS mopessed7ur e for

fornmul ation 1601-156B fromwhich its enthal py of fusion is neasured to be
73 Joul es/gram Reference should al so be -41. WO 2006/ 050108

PCT/ US2 Oeﬁs%%éasﬁ%deaﬁa Rt RurS ThO atid GfUHD Sinkb leingfh fo'@senitRas ur ed

ent hal pi es of fusion. Table 3 also provides the corréspondi ng ent hal pi es of

f usi on chingthl, defded asﬁmhp&@mﬁonmndremeﬂseémlpmenmgam E)@mhmre Tabl es
4a and 4b_illustrate the, di,ssol utji.o 03|t|on 6- 75B and

1601- corofbaehiliy afshe aghgsive theld A{ﬂsnpﬁir stsxm,rsm med @i ght is
Crty, NoblemkRdassiES baBplipe; b o B P b B, 7
avai | ablﬁrr?g{l‘%a@%ydﬁsg:dﬁﬁ&?&“h%gb%%bgggl ied at terrperature around 300F

. This K base m can be use o produce hot nelt adhesive

cartri f{ge@l a fog Wihs evaluabéDGRsg tHeWoatifig SPRitess ohaPNefdséa and 4b,
e

may pr nt proble of ad esive stablllty as other” f-ornulated fornulas are
nore copfeltex EHQM hd:t ik highspeedeoatesthynobserwing visvbal Iy thess regudaritly dfow

mol ecul ar wej ounds .into the skin material .compositjaon, [00158]

Exanpl e the gﬂ mf@m shape imtime aﬂdespa%é&wapngﬁ@ndaa@n@msdsiepmn

of the OB ABERYP SaRHF o SRRt ia e Safk Bl dh pEBDES ifna e ° 2:%
e Ex
6. *Tabl ol ﬁlﬁusﬁra cotE i oo AR bR BULRL bl kB ot Eap ©

t hat thqk@&ﬂﬁdébwegep performances are not affected by up to 2% of the
filmmterial. H2994 is a typical SIS-based adhesive commercially avail able
from [BO6182] Fi ndRissohation tSrwasaierformed on alow visso sifyt SIS -bdséd/ the presence

f th K h f | at i 0] ,Ex 7: Tabl
7 .f|ﬁsf1ﬂlﬁ°§s&,t¢%%§raéégv%ﬁ§%§ A Bostle Findlesibr JBAL (Rhel GLADREL TBE o that
th dh f f,i cantl det ted b
to- 256 ofSERIE WS ThereaiBreartedirpenet 100F By pdridl sobtingersd RIS ve "
COMITEY Cifo¥rm AN EHS @Qf&e&i]ﬂﬂb@ﬁ?&bﬁpm flth F12$48-01 2with no skin material,

24 hours after the coating has been made. The SAFT value -was measured accordmg

}.l-

to test method PSTC- 7 with a 1.6°C/min ramp, on 1-inch per 1-inch surface area of -
coating laminated toward stainless steel with a 4.5 lbs rubber roller in one pass at
low speed. The peel force, as average value or peak value over displacement was
evaluated on 1-inch-wide, 5-inch-long surface laminated to stainless steel in the
same way as for SAFT test, and according to test method PSTC-1 and ASTM
D3330. Loop tack value was measured according to test methdd ASTM D6195
towards stainless steel, and average value over displacement is reported. For each

of these tests, 3 replicates'at least were done.

[00133} The following abbreviations are used throughout this spec1ﬁcat10n
PE - polyethylene
PP - polypropylene
LDPE - low density polyethylene
HDPE - high density polyethylene
VLDPE - very low density polyethylene
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MDPE — medium density polyethylene
EVA - ethylene vinyl acetate
EAA - ethylene acrylic acid
EMA - ethyl methacrylate
EBA - ethylene butyl acrylate
EE2HA - ethylene-2-ethyl-hexyl-acrylate
EO - ethylene-octene
EP - ethylene-propylene
EB - ethylene-butadiene
EH -~ ethylene-hexene

. . ESI —ethylene-styrene interpolymer

{' EPR - ethylene-propylene rubber _
EPDM - ethylene-propylene-diene-monomer
SB - styrene-butadiene
SBS - styrene-butadiene-styrene
SIS — styrene-isoprene-styrene
SEBS - styrene-ethylene-butylene-styrene
SEPS - styrene-ethylene-propylene-styrene
SBBS - styrene-butadiene-butylene-styrene
SIBS - styrene-isoprene-butlylene-styrene
SEP — styrene-ethylene-propylene
APAO - atactic poly-alpha-olefins
SPP - syndiotactic polypropylene
IPP — isotactic polypropylene
RCP - isotactic polypropylene random copolymers
MMA - methy] methacrylate

[00134]
are described as below:

[00135]

Materials used in the film compositions of the following Examples

155 PARAFFIN WAX is a 65.5°C melting point paraffin wax and is

available from Sasol Wax Americas, Inc.

[00136]
[00137]

138 PARAFFIN WAX is Paraffine 58-60 available from Total S.A.
158 PARAFFIN WAX is Paraffine 68-70 available from Total S.A.
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[00140] KAYDOL USP 35 MINERAL OIL is available from Crompton

Corporation.

[00141] ESCOREZ 5320 and ECR-188 are both polycyclic tackifying resins
available from Exxon Mobil Chemicals. .

[00142] SYLVATAC RE 100 is a rosin ester tackifying resin avajlable from
Arizona Chemicals, Inc. :

[00143] WINGTACK EXTRA is a aliphatic hydrocarbon tackifying resin. It
is available from Goodyear Chemicals, Akron, OH.

[00144] PICCOTEX 120 is aromatic hydrocarbon tackifying resin available
from Eastman Chemical. o o

[00145] EVATANE 18-150 and EVATANE 28-06, LOTRYL 37EH175,
LOTRYL 37EH550, LOTRYL 09 MG 02, LOTRYL 15 MA 03, LOTRYL 24 MA
07, LOTRYL 24MA005, LOTRYL 17BA07, LOTRYL 35 BA 320 are EVA or
EMA or EBA copolymers available from Atofina Chemicals, Inc., Philadelphia,
PA. .

[00146] EPOLENE C-13 and EPOLENE C-17 are LDPE grades available
from Eastman Chemical.

[00147]) ExxonMobil LD 202 is a LDPE available from Exxon Mobil

" Chemicals. '

J001438] AFTFINITY PL 1280, AFFINITY SM 1300, AFFINITY EG8150 are
single-site copelymers of ethylene available from Dow Chemicals. '

[00149] ELVALOY 1609 AC is an EVA copolymer available from Dupont
Chemicals. '

[00150] VECTOR 4411 is an SIS block-copolymer available from Dexco.

[00151] KRATON G 1650, KRATON G 1652, KRATON G-1657 are SEBS
block copolymers available from Kraton Polymers. |

[00152] IRGANOX 1010 Irganox 1010 is a hindered phenol type of
antioxidant obtained from Ciba-Specialty Chemicals, Tarryton, NY.
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[00153] The invention is firther illustrated by wway of the examples which are
set forth below. |

[00154] Example 1: Tables 1a and 1b illustrate 19 different compositions
suitable for use as the polymeric outer film. Each foxrmulation in Tables la and 1b
had an elongation value at break of greater than 100245, and a melting capacity
greater than 100J/g. Each formulation also had excellent migration resistance
because they had little or no tack, little or no staining and were non-blocking undesr
the test conditions described. .

[00155] Example 2; Tables 2a and 2b illustrate 15 different compositions that
are unsuitable for use as the polymeric outer film. The formulations in Tables 2a
and 2b were all unsuitable because they did not pass one or more of the elongation,
melting capacity or migration resistance tests. In other words, each formulation in
Tables 25 and 2b have one or more characteristic resulting in the composition
having an elongation value at break of less than 10024, a melting capacity of less
than 100J/g, or poor migration resistance as evidenced by excessive tack and/or
staining. .

[00156] Example 3: Tables 3a and 3b illustrate a compatison of the
ingredients of various formulations and the test data obtained with regard to
suitable formulas for the outer film and unsuitable formulas based on DSC data and
on migration resistance at 50°C. Also, Figures 1 and 2 illustrate the DSC curves
for two acceptable compositions while Figures 3 and 4 illustrate the DSC curves for
two unacceptable compositions. Figure 1 illustrates heat flow versus temperature
for formulation 1601-110F from which its enthalpy of fusion is measured to be 117
Joules/gram. Figure 2 illustrates heat flow versus texmperature for formulation
1601-155E from which its enthalpy of fusion is measured to be 109 Joules/gram.
Figure 3 illustrates heat flow versus temperature for formulation 1600-00B from
which its enthalpy of fusion is measured to be 87 Joules/gram. Finally, Figure 4
illustrates heat flow versus temperahire for formulation 1601-156B from which ité
enthalpy of fusion is measured to be 73 Joules/gram.. Reference should also be
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also provides the corresponding enthalpies of fusion calculated from the raw
materials values. .

[00157] Example 4: Tables 4a and 4b illustrate the dissolution of film
composition 1416-75B and 1601-00A compared to a 2 mil-thick EVA film, where
VA content in weight is about 3%. This film is comxmercially available from Armin
Plastics-Jersey City, NJ. Adhesive used is H2543, a typical SIS-based adhesive
commercially available from Bostik Findley, Inc. amd applied at temperature
around 300°F . This kind of EVA-based film can be used to produce hot melt
adhesive cartridges in a form-fill-and-seal process, but as seen in Tables 4a and 4b,
may present problems of adhesive stability, as 6tﬁer formulated formulas are more
compatible with the adhesive system, due to the presence of low molecular weight
cdmpounds into the skin material composition. |

[00158] Example 5: Table 5 illustrates the adhesive properties of H2543, and
demonstrates that the peel force performances are not affected by up to 2% of the
outer film material. Sprayability is also not affected by the presence of the skin
material in the adhesive formulation. | '

[00159] Example 6: Table 6 illustrates the adhesive properties of H2994, and
demonstrates that the elastic creep performances axe not affected by up to 2% of the
film material. H2994 is a typical SIS-based adhesive commercially available from
Bostik Findley, Inc. Sprayability is also not affected by the presence of the skin
material in the adhesive formulation.

[00160] Example 7: Table 7 illustrates the adhesive properties of H2548-01,
and demonstrates that the various adhesive performmances are not significantly
deteriorated by up to 2% of the film material. H2548-01 is a typical SIS-based
adhesive commercially available from Bostik Findley, Inc.
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ID M.51 WD 2006/ 050108 PCT/ US2005/ 038957 TABLES H2994 H2994 H2994 H2994

' H2994 H2994 skin material contam nant 82B 768 96F % of skin material 0.0%
1. 0% 2. 0% MO a¥p/5G68 1. 0% Coating Wi ght of adhesive : 18cu/fussoosnsgosal

creep resistance 72% 72% 76% 68% 77% 72% standard devi ation % 4% 5% 3% 2%
5% after ageing 4 weeks at room 57% 67% 56% 62% 57% 59% t enperature
standard devi ation 5% 4% 5% 4% 5% 4% after ageing 4 weeks at 130 54% 52%
55% 59/0 61% degF 55% 61/ standard deviation 6% 7% 5% 5% 6% J | 5% Initial
creep resistance 80% 800/ 6 79% 79% 77% 75% standard deviation 3% 5% after
ageing 4 weeks at room 70% 73% 75% 66% 70% 71% tenperature standard
deviation 3% 5% 6% 3% 5% 5% after aog|Ee4 weeks at 130 68% 72% 73% 71% 69%

71% degF standard deviation 4% 5% 7% 4% 5% 6%-

H2094 H2594 H2994 H2994 ‘H2994 H2994
no :
skin material contaminant 82B 768 96F
% of skin material 0.0% 1.0% 2.0% 1.0% 2.0% 1.0%
Coating Weight of adhesive :
15 gim*
f Initial creep resistance 72% 72% 76% 68% 77% 72%
standard deviation 5% 4% 5% 3% 2% 5%
after ageing 4 weeks at room o | :
temperature . 57% 7% 56% 62% 57% 69%
standard deviation 5% 4% 5% 4% 5% 4%
after "ge‘“f,:g“;“"‘s at130 54% §2% | 55% | 59% s6% | e1% |
standard deviation 6% 7% 5% 5% 6% 5%
Initial creep resistance 80% 80% 79% 79% 77% 75%
standard deviation 3% 4% 4% 4% 4% 5%
after “t':::e':;':: at room 70% 73% | 75% 86% 70% 71%
standard deviation | . 3% 5% 6% 3% 5% 5%
after m‘"%;‘g weeks at130 68% 72% | 73% | 1% | 6% | 71%
standard deviation 4% 5% 7% 4% 5% 8%

.52.



-52 WD 2006/ 050108 PCTI US2005/ 038957 TABLE 7 H2548 H2548 H2548 skin
material no contam nant 1601-155E 1601- 110F % of skin material 0.0% 2. 0%
1.0% 180 degree T-Peel naxi mum of the peel value 2231.0 2206.5 2104.9
(giin) stamd@nsbsdsrosti on 104.3 193.1 122.9 180 degree Tpkeals:0048588F peel
force val ue over 2006.8 2066.1 2132.3 displacenment (g/in) standard
deviation 60.6 138.4 73.9 softening point in degF 1 66.4 196.8 197.1

| oopt ack 2514. 20 2057.80 2199.4 (maximumload In | bf) standard deviation
210.70 140.60 271.8 viscosity at 325 degF in nPa s 6337.6 5937.5 5725 SAFT
value In degF 137.3 139.7 138.7 standard deviation 2.1 0.6 2.1 -53 WO
2006/ 050108 PCT/ US2005/ 038957 CLAIMS W claim 1. A nmethod of packagi ng a
pl astic mass, conprising the steps of ITproviding a plastic nmass, and
surrounding the plastic mass with a poMABKEd film said polymeric film
conprising a conposition having at |east 25% by weight of a wax material, an
ent hal py of fusion of at |east about 1007/9., and-an elongatiqn value a

break of at |east about 100% 2. Thel netH8of dl ai H2548herlei n H2848 wak
mat eri al conpfises aekihemtdrial 40% by ! Wenapduntarhinamti [d 1601-1558n7) 0s 1601t OF
% of skin matarial 0.0% 2.0% 1.0%
180 degrea T-Peel
maximum of the peel value 2231.0 2206.5 2104.8
' {g/in)
standard deviation 104.3 163.1 122.8
{ 180 degree T-Poel
average peel force vaiue over 2006.8 2066.1 21323
displacement (gfin)
standard deviation 60.6 138.4 738
[ softening pointindegf | | 1964 | _ 196.8 971 |
looptack
(maximum load In Ibf) 2514.20 2057.80 2199.4
standard deviation 210.70 140,60 271.8
viscosity at 325 degF in mPa.s 6337.5 5937.5 5725
SAET value in dogF 1373 1307 1387
i standard deviation 2.1 0.6 2.1

-53.



3. The method of claim1l wherein said wax material conprises 25%to 65% by
wei ght of said filmconposition. 4. The nethod of claim1l wherein said wax
material is selected fromthe group consisting of a petroleumwax, a

synt heti c WE&20W0&IS9HBy ol ef i n wax, an ani mal wax, a veget ROTEUAES/038951

m xtures thereof. 5. The nethod of claim4 wherein said petroleumwax is a
paraffin wax 6. The nethod of claim4, wherein said synthetic wax is a

Fi scher- Tropsch wax. 7. The method of (gl g4 wherein said polyol efI n wax
is selected from the group consisting of polyethylene, polypropyl ene,

et hyl ene- basedWeagalny:nmer s, propyl ene-based copol yners and m xtures thereof.
8. The nmethod of claim] wherein said filmconpositign includes about 5%to

about 65% by wki ghtAsethod of paekaginga plestie mags, compnisingthe-stens ofs| yner ,
bl ng o el (TOVRLRE ABESGESOE 10 i . Lo 800G/ 0 nin. &l 190C and a DSC

oyl one’ paced ioniie fe bRt s PR AROBREAI SR UR MRS ST,
bl ends + Ker e oo e B i S wi ol iaL 2 Lot of
claim 8 wheatpyof fisibroofetlleast sbast=K00Blz, e en ietorizition ville aTbeeakeofratd of cl ai m

8 wherein said ethyl ene-based polynmer is EO. 12. The method of claim8
wher ei n dedstiabouyli08f®- based pol ynmer is EB. 13. The nethod of claim8 wherein

sai d et hyl ene-Jpase ol . .a t .flaw index, below 30g/10 ,mn. 14. The
net hod of cl ai}r)n 8 %%Qﬁq???%gﬁé‘ﬁ’éﬁ%éggy%w ﬁ%@pﬁlg?ﬁﬁttle | ow i ndex
bel ow 79/,40, {1i.0,.: 1. oclaim8 wherein said ethyl ene-based

pol, ymer ﬁﬁé@%@%@ﬁn@%%ﬁ%ﬁ%@%w 100C. 16. The method of claim1
wherein said | m quERAShbHQR claifl LibkrePsiia waPhiaRtiebmpiisal 25% to

t hernopl astic el astoneric bl ock copol yner having a structure A- B, A-B-A
A- ( B- A) n6B% by wedgi)of YaidfEine compositiopr i ses a pol yvinyl aronmatic bl ock
havi ng a Tg hi gher than 80C, B conprises a rubbery njdblock having a Tg
4. The method of clamnPwherem said wax miaterial is selected fromthe .
group consisting of a petroleum wax, a synthetic wax, a polyolefin wax, an animal
wax, a vegetable wax, and mixtures thereof. |
5. The method of claim 4 wherein said petroleum wax is a paraffin wax.
6. The method of claim 4, wherein said synthetic wax is a Fischer-
Tropsch wax. |
7. The method of claim 4 wherein said polyolefin wax is selected from
the group consisting of polyethylene, polypropylene, ethylene-based copolymers,
‘ propylene-based copolymers and mixtures thereof.
8. The method of claim 1 wherein said film composition includes about
5% to about 65% by weight of a partially crystalline ethylene-based polymer
comprising a homopolymer, a copolymer, a terpolymer, or an interpolymer having a
melt flow index of 0.05g/10 min. to 800g/10 min. at 190°C and a DSC melting point
of 40°C to 130°C.
9.  The method of claim 8 wherein said ethylene-based polymer is
selected from the group consisting of LDPE, VLDPE, LLDPE, MDPE, HDPE, EVA,
EAA, EMA, EBA, EE2HA, EO, EP, EB EH, ESI and blends thereof.
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| ower than -10C, Y conprises a nultivalent conpound, and n is an integer of
at least 3. 17. The nethod of claim 16 wherein said block copolyner is
selected from the group consisting of SB, SBS, SIS, SIBS, SEBS, SEP, SEPS,
SBBS and bMan2e6/03dies eof . 18. The nethod of claim 16 wher BERUSHOFOROST k
copolymer is SEBS. 19. The nethod of claim 16 wherein said bl ock copol yner
has a nelt flow index below 159110 mn. at 190C. 20. The nethod of claim 16

wherein said bluek CpoRometRid 6fclEii 8 Scheléiosaid ethgkdeMasedpolymhdris EMA.

conposition. 21. The method of claim 1l wherein said filmconposition

i ncl udes up t o 1R5%Hye methgd ofxtlaimm? sthescinrseid ethyisne-diased pokyoner iy &Y. or

0r o Sonsi St1 iof. THe wemAdakaamg Rheseih et ehy nepased pOrEIas BB,
U0 2006 050108 PeT/ CbomeRisskeEd a8 kR el ART kP E RIS iR AR, | °°
Chereor . AW Akt TR0 B0, 0 onerern sai d el ast oer 1 EPR having a
propyl ene cont €. ofThemethotbsf dainy® Wheyeinsaighethglene-Basedpolyorkrddas almeln 21

wherein said el astoner is.  EPR having a propylene content of about 20%to
45% by mi@W%XWM}QMf claim?21l wherein said elastomer is EPDM

havi ng an et hy. ene .cont et of. fr.om about. 20% t 0% b ight, .a propyl ene
content of fronﬂ 'abﬁc%&ngof%ng%‘aﬂts?ﬂaﬁgy ngb ﬁ%‘%%thaﬁg about 2%
to 15% by ' . . t of claim 21 wherein said el astoner

conpri ses %%qgéltwég’gm-i%gds‘gilgﬁﬁ'l m conposition. 27. The nethod of claiml

wherein the stegy of THOvelditofelAhAP WHerdlASaid ﬁ&ﬁ@éﬂn@ﬁ%ﬁ%ﬁ%&lﬁh@ﬁujﬁi d

plastic mass. 28. The nethod of claim27 wherein sai astic mass conprises
a hot el t4(0% Byosdiziet cfanthesmoplastic Slastoftesicrbiodio dopdlymienhavidg adtaichire A-he
step of surrounding the plastic_ nass conprises coextrudi ng the polyneric
film B, A-B-A, A-(B-A),~B, or (A-B),-Y wherein A comprises a polyvinyl aromatic

block having a Tg higher than 80°C, B comprises a rubbery midblock havinga Tg

lower than -10°C, Y comprises a multivalent compound, and n is an integer of at

least 3.

17.  'The method of claim 16 wherein said block copolymer is selected from
the group consisting of SB, SBS, SIS, SIBS, SEBS, SEP, SEPS, SBBS and blends
thereof.

18.  The method of claim 16 wherein said block copolymer is SEBS.

19.  The method of claim 16 wherein said block copolymer has a melt flow
index below 15g/10 min. at 190°C.

20.  The method of claim 16 wherein said block copolymer comprises 15%
or less of said film composition. |

21.  The method of claim 1 wherein said film composition includes up to
25% by weight of an elastomer comprising a copolymer or terpolymer having a Tg
lower than -10°C, said elastomer selected from the group consisting of an éthylene-
based elastomer, a propylene-based elastomer, and blends of ethylene-based and

propylene-based elastomers.
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30. The nethod of claim29 wherein said plastic mass conprises a hot nelt
adhesi ve conposition. 31. The nethod of claim 1l wherein said plastic mass is
a material selected fromthe group consisting of a thernoplastic

conposi ti oWO 2006/8¥¢fopl astic conpound, a thernopl astic pRCTHBI005/638957

t hernosetting conposition, a thernosetting conpound, a thernosetting
polymer, a hot nelt conposit | on, a hot nelt conpound, a hot nelt polymer, a

hot nelt adhesjye g?cétﬁ % mﬁ%ﬂf e MElt
adhesi ve pol yrrer g nds t er eo:l ¢ ch&;?'f??éi? milmllil erein said
pl astic efEPﬂ@tEBMtandaﬂammmﬁrrpom tion., - 56 WO 2006/ 050108
PCT/ US2005/ 8957 33 The nethod of claim 29 further includi ng the step of
forming the e>&3r ude&@hﬂhwdzofdmahmhmmsm;’cﬁldstpmeynmEPRhaﬂmganto a unit

of finite size and The t.hod o cIa|m33further i ncl udi ng the

step of sPIRPYlgae 69@8@? PEab‘?}H§§%¥° Z oY Weight.

24.  The method of claim 2] wherein said elastomer is EPR having a

propylene content of about 20% to 45% by weight. -

25.  The method of claim 21 wherein said elastomer is EPDM having an
ethylene content of from about 20% to 80% by weight, a propylene content of from
about 15% to 70% by weight, and a diene content of about 2% to 15% by weight.

26.  The method of claim 21 wherein said elastomer comprises 15% or less
of said film composition.

27.  The method of claim 1 wherein the step of providing a plastic mass
comprises extruding said plastic mass.

28.  The method of claim 27 wherein said plastic mass comprises a hot melt
adhesive composition.

29.  The method of claim 27 wherein the step of surrounding the plastic
mass comprises coextruding the polymeric film.

30. The method of claim 29 wherein said plastic mass comprises a hot melt
adhesive composition.

31, The method of claim 1 wherein said plastic mass is a material selected
from the group consisting of a thermoplastic composition, a thermoplastic
compound, a thermoplastic polymer, a thermosetting composition, a thermosetting
compouﬁd, a thermosetting polymer, a hot melt composition, a hot melt compound, a
hot melt polymer, a hot melt adhesive composition, a hot melt adhesive compound, a
hot melt adhesive polymer, and i:lends thereof.

32,  The method of claim 1 wherein said plastic mass comprises a hot melt

adhesive composition,
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33.  The method of claim 29 further inchding the step of forming the
extruded plastic mass and coextruded polymeric film into a unit of finite size and
shape.

34.  The method of claim 33 further incllading the step of sealing opposite

ends of said unit.



