PROCESS FOR PACKAG NG PLASTI C MATERI ALS LI KE HOT MELT ADHESI VES BACKGROUND
OF THE | NVENTI ON [ 0004] The present invention relates to a nethod for
packagi ng plastic material having a finite size and shape using a filmto
surround the material, and nore particularly to a nmethod for packagi ng hot
mel t adhesi ves using a coextrusion process, the resulting package forned
thereby, and the filmconposition used therein. [0002] Hot nelt adhesives
are substantially solid at roomtenperature, but are applied in a nolten or

fl owabl e state.- Typigal | .IQﬂQI. the form of *
solid blocks, pill omgﬁéd%§$?£%%’v@é% CW prgssure
sensitive adhesives (HVPSA) 'I; § s are typically sticky
and/ or soft at roomtenperature, there are problens associated with handling
and packagi ng of HWPSA. Reg&ﬁ&s Hﬁ%kﬁe {ﬁmﬁ it is provided, a
HVWPSA not only sticks or- B (ts’ s',r andl i ng devi ces and
to itself, 1t also picks.up dirt t;: H6D "&EBE&: ﬂl diti on,
t he indi vi EﬁQ¢11)I ecesﬁjﬁf&e SAY T (}"ot}e%@r ﬁ%ew soﬁ}gar% RGoDE n?‘gtp astic
materials Eﬁﬁkﬂnﬁ f { AN ff DrFounidtHE engtetiall af@ss
renderi ng %%q'nma erlg?sﬂﬂé%#%u Jfigftié(%nal}fegﬂ?%andI ed and/ or packaged. As a
result, co 'e\f}mﬁém k& @ mbihedtor paskaping betomsiedhesivesusinga coexirusional
glgﬁ eri ng% 5 g

aspect of SA, other soft adhesives, or any kind ofplastic
material s gprodesasthe resulting pdékagesivimed thereby,aand theddm cumpasitiendisedi s
troubl esone difficulty, those skilled in the artbave turned to packaging
t echni ques tker¢in.as, for exanpl e, shipping adhesive conpositions in rigid

cont ai ners as alJ on; dr.uns, or.siljgon rugat or
particl ebom@&ﬁ:xes, iﬁﬁ%‘f#@ﬂhﬁﬂ"%ﬁ Su@%#%ms%lg(ggfeﬁ%&%?m hased © trays
whiich are ' ) r hTﬂﬁ i . Wile
t hese sol u#%%éﬂ%édlylprﬁz%m%ﬁﬁﬁgﬁﬁ %%?gﬂr?]%'no egﬂ%%il%cg,}inflﬁhgﬁ(;%y%sﬁ%ﬁst rial
envi r onmentgppReEinABe iralofeotid blecks] piflontssorepeltets. IHidwerdry sinbe ddtintelonal
difficulties,” -1 and other drawbacks whi-ch have detracted fromtheir
usef ul ness préssurecseasitive adhbsivesGHMRS A)xon othen plastic materials ase typically siinkynel t
adhesi ve conpositions create. problens rel a Eé:l to the cost,.and di sposal of
t he packagind/onseRat QM IERPERTYrs, thexe are proplergs W@SM%@M based
trays empl oyed §Of of BMBSAI RePHRaIbP5F 08 Foth? tn which it is provided, a IMPSA

not only sticks or adheres to hands, mechanical handh'::l-g,r 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

Q-

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 HMPSA, other soft adhesives, or any kind
of plastic materials such as sticky and/or soft polymers.

[0003] To address this troublesome 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 altemnatively, silicone coated polymer-based
trays which are typically manufactured from a high density polyethylene. While
these solutions will solve the problem, noted above, in some industrial

environments, and applications, it presents 2 multiplicity of additional difficulties,
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mel t adhesi ve conpositions are relatively expensive to purchase, and the
presence of a silicone coating makes such a container very difficult if not
i npossible to recycle. Therefore, these trays, or other simlar containers,
in many instances, are nerely collected and disposed of in landfill sites,
thereby creating a troubl esone source of pollution. Further, these silicone
coated containers create other di.fficulties in that under certain

envi I ONMeRAQ ottfer EAIBAARGTAIC KHE ARl Rim (LY BsCfalnelOr For BigimpR, 0! | d
to the adhesive to extract It fromthese contalners, making the adhesive

di ffi cul t prope tiaditivndbmethédoohshippiag Hobfid adheshesaansssitions txeatbor t com ngs
not ed above, sone nmanufacturers ave attenpted to produce Sént hetic trays

whi ch ar eprobdeiins yelatedytoithe cost and dispasal ofthe paskeginganatenhls, igragardd and
d f ont ~ shi t dhesi ves., .. Recyc| abl t ai

L1 ¢ hough. thersi Heanaoatas pETRST e FalS GRRIAYeEi fop SHIPRIE SR ORRh OLGH aced

i dely in_the jndustry due.t ' | ack i al | .. M

par i cul el VR chbmiion B raely SrpPlcvE o PROTRS /R0 AR Rsspedias

produced ofp sHicBAPEGRHT makEh 3L 2 Sonthiilr YeAPH RN IAKMMARsAIRARSeS,  whi ch

have been substantri a n sone respects, as a

det er r entrec@cleh qhe%ihf&,ithéswﬁ'agﬁ} o oftet sinidtar @mtaihenn M wianydnstagices, are

af orementioned shortcom ngs. Further, reusable containers are generally
manuf act umetely colected andkbspased 9f in Inndill sites; therehyocraating s drouiboiesomeabi | ity
survive  nultiple uses.. As a result,

to the containefgs such that th may,

t he per Lﬁﬂurc%eépolf}m% U%B%a%eﬁﬁmpge Geated gpntainers Crealg AMSr great er t han

di sposabl ont.ai ne Addi t ] LIy, th L t 10, coll.ection and

returni ng‘ﬁffﬁ%‘m&g%ﬂ%@‘&ﬂ{‘gg%%@@@ %yi&%@%@“ﬁ&%’ﬁ&gg{]ﬁeﬁg%ﬁ subsequent

use has f i i ' S%)&?ﬂ%hy and

thereforﬁé@%?@?g?@&thﬂﬁa gggﬁﬁﬁ??@bﬁggmﬁgﬁ;ﬂ%? I T eren%s’

appr oachesakiagahbadhesive difficaltpmdkingmvehient tehandiecri al s | i ke H M PSA. One
proach is to use a package material that is neltable together with and

ap .

bl endabl §0084d t he Inursponsadndhe shorteomiogs npted ahaye) some manufacturers
application. [000 n o such t hod |.ten adhgsive [g.fed directly into
a film ¥ GWP?%%Q’ Eﬂ?&ﬁ@em@gﬁaﬁéﬁ 3&)301} ARreR Yﬁqﬁgﬁ’kba@kﬁﬂﬁﬁhadhesi ve
units ar f : LGk ' ' : 1SLG . process
I's sonet %ﬁaggﬁ&ér%ggﬁggﬂfg&ggﬂ% %%@ﬁ%ﬁ@g%ﬁ %?8%:%65@# FO r‘t}%i}anpl e,
U.S. Pat Récyelabldcéiftdiners, although attractive by their relative simplicity, hav'e 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 conﬁiners. Additionally, the costs attendant to
collection and retrning the spent containers or trays to the manufacturers for
subéequent use has further caused this proposed solution to be quite expensive and

therefore commercially unacceptable,
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describes a nethod where nolten adhesive is punped into a
cylindrically-shaped tube of plastic filmwhile the exterior surface of the
filmis sprayed with cooling water. The resultant individual packages
referred to as "cartridges” are allowed to cool until the adhesive
solidifies. Another exanple of meking cartridges of this typeis
Illustrated in U S. Patent 5,392,592. [0007] In U S. Patent 6,430,898, |ow

conpl ex Vi ty fi mat.er.i esi ve.
The film r@ﬁ@?' | MR A SrplHfied S 20 ke prsilocs v
is a metal ﬁm Si HE8 4o ukeh aam m{alehﬁmmamw at
| east one ; ﬁe I'n %[Og)lge]@g%er ect) al , "}‘f . S. Patent 5,527,491, and
U.S. Rei Ssﬂégeﬁ%i‘m an%blbﬂﬂablﬂmt!ﬂhbmoltdmadimsblmmpomhmppﬂsnﬁmﬂlpﬂﬁl‘lt@w ng,
pressure sensitive hot nelt adhesive conpositions by designing a package
whi ch enclapdivatim pressure sensitive adhesive and is neltable along with

W: "rert (008! re;pésr@ooh'sx';eﬂs?éq%me”" i groltBR aihbeixe ie o Besdll iofS ¥ igboo) " ' per
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poi nt (bel g g@g%g)sﬁ;yaeéﬁﬁgf St BRI B, Suoh adtamsdsebbulians vi ny|

acetate ( ene met acrylate (EMA) copol yners,

pol yet hyl eRgers@PR! a"Er form 1y afdseal tpocess Fotnexcasnple, UBriPatent 5823,682r eof .
-3 [0010] Yet another approach is to first formthe adhesive intqQ a f|n|te

size and ddseribes aptthodwheramaliss adhesive Wepumpnd altpmasathnﬁnqalﬂafr

.ei‘;‘?‘.“'rit dube@aiaaéﬁatﬁlmqe whdle e xigRok deee of Ge i horrey QP A dPEISImV:
0011] | '
L hen packdbee. £ %f?i‘%%lt é&‘%l@gi"ﬁf%éﬁ?@%?%a%? i M@?e#?@a‘? b

method  whel@ %@br\égmessomﬁesl A fotHRY skdnBpletimANing kartribipes oPlidshas a

plurality of0 No med therein and is lined with a“thin filmof plastic

mat eri al Gﬁsimmmdunrﬁﬂ?é’fatemtﬁmm%to t he inner surface of 't he nol d.
After fil I | n8 the nol'd_ with adhesjive, .the open top surface is ¢overed with
a thin fil[80B7] pl astind)$hPateri6.430:8%h low cesant e§é’éﬁ°@§1t1’£ﬂ1@ A¥eni ng t he

envel oped 15gAEh R ot R & CO”S%E%%%’ET%W&P”@B&CQM o

ethylene/o-olefin interpolymer, which is a metallocene or single-site catalyzed

interpolymer of ethylene and at least one C3-Cage-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
melt 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 témpérature adhesive application can be achieved when usiné 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.
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to renovi ng the packaged adhesive fromthe nold. 10012] Another process
using nolds is taught in U S Patent No. 5,401,455 to Hatfield et al. The
Hatfield et al patent describes a nmethod for packaging hot nelt adhesive
conpositions using a nold in the formof a pan lined with a film nmateri al
which has its outer surface in contact with a refrigerant gas or |iquid heat
sink Hatfield et al teaches that when nolten hot nelt adhesive is poured

into the [?gi‘sﬂapa“gﬁ%ﬁ%}f‘aﬁiﬁ}‘&cﬁsfté'ﬁ?&.tb&nstﬂé*ﬁdlls’é‘s%@ﬁltkﬁ’iatmw zéilm

Accor di ng tfi et a IS inturn inproves later mxing of the film
with the ﬁﬁ@ﬁﬁ%aﬂdﬁﬁeﬂﬁr ¢he adiwsher withaqdastiaifilnhi Fopgxanpié,dJ.8s di scl osed
in U S Patent . 5,715,654 to Taylor et al. In this process, Taylor et al

t eaches | iRateny 6,230,890 desarihes amethod whese aupassafiaghesiveisuirstedoled, aodum
formed into the nol ﬂ [(2014] till MM cess is described in US.

Pat ent 4, bereafies pacHaget iy B POLYRSTC of a sheath or coating

sur roundi hot |t _adhesive where. tk oextr sheat.h, mat eri al ,nmay be
polyet iy BT 0618 téﬁﬂe&rgcﬁSﬁ%&ﬁwﬁk@Eﬁ%@a%ﬁs e Rt i ams*?% %ES e
adhesi ves , ; : : :
0. 135, 441 DR Ragckeet ' POt ERanfle UES, PRLRS 800,08 o Riferitefhes Iopetibd 20

ci ted abovgher¢ihadhedioeiiatadtied tholdradbaadledle. THEBOlDhaob piralityestt i

material is a high nolecular weight polymer, a nodified high nolecular
wei ght pokhylesfornped mememmmbisilnndmﬂmagﬁnrﬁlmoﬁphshmmnal phichiers. Typi cal

T R Y e el
e S0 L R 0 s RO A S b7,

appear tOvhciPRTRMNEaIEd 6 Bid fiin lifing 1hE/iftchot BRARMBIMPIRR Tnofiney al SO have

readi |l y apparen ortcom ngs ave detrac romtherr useful ness.

These conpesthininnthe sdtesiveewhith is howeertvelopidenisihieyilun tethep it €ddded prior
manufacturing conditions to not honogeneously mx with the hot nelt
adhesi ve tintemoving theepeckaged adhesive frobetheuseldf t he high viscosity of the.
pol ymeric terial. As.a result,, these, high | e wei ght erials may
lead to i ng 1 ABRIMGTProgess ysingmglds 13 &ﬁé%#ﬂhﬁf&ssgﬁi&séssl i nked
or gelled ' or i C ' '
Convent i offpEeRd el CHC Bl f 1 pifB desBitnld & b0 #6; PEAGEEE ot
melt adhesive compositions using a mold in the form of a pan lined with a film

material which has its outer surface in contact with 4 refrigerant gas or liquid hieat
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 méld
with althermoplastic 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 coextruded sheath material may be polyethylene.

[0016} Various other processes for packaging hot melt adhesives are
illustrated in U.S. Patents, 5,373,682, 5,401,455, 6,155,029, 6,138,441, 5,669,207
and 5,942,082.



experience has shown that the addition of even a few percent, by weight, of
these above-identified high nolecular weight conpositions to a typical bat
melt or pressure sensitive adhesive conposition has an adverse effect 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
formulate a filmor coating conposition in order to prevent this kind of

def ect . F;rﬂﬁié Knovm:nﬂlbbﬁ;@ﬁ%ﬁnééwmwsmetmmaabsmmmcku tisd ed to

package esstire sensitive hot melt adhesives by formulating a filmaor a

coating MRS ot iothert plastic matariak 1saab1gh/mnhmlwelgbgpohenew amadifiedr nore
easily blendable into the nolten adhesjyve co Sit %‘J t prior to
appl i cat ikigh rﬂiﬂe(:lﬂar mmmolymmgrraa@%nmow §1 ?cuc SE oach.

EE?E%RL ey 1Al PATRLEY HACAEA MPIRTHIOIRBh SR ¥ AL %&?%%%3%37 ten
The cooxt(eReORAS AR, & hefHaRbulafbEiR cifnd BERIRIe DU, OEBEATDUS.

but it i aﬂeéﬁlaf%@élgﬂtc 001grpAnthgféﬁépéﬁhlﬁ clﬂ@uﬂthghﬂ 5% by wei ght

of the a esive produ other illustration of this approach is
shown i n rhktalloRatecot sm@l&ﬁ&; 81221egtm1§attaheomﬂymg ofgthylenmsWhite theses:  a)

extruding hot nelt adhesive through a die, h).s ng the syrfage of the
ext r uded mafnsigis\appear to he somewRat efteg W@rw T%Tﬁ‘éjr ﬂ’@yaﬁ%‘he
material bein | ect ed that .it not C rties -of
t he adheﬁaVﬁr%ﬁﬁE'o%PRqr% Wb&ht eqcfia%'taf"{€l (@FO g’%‘%ﬁgeﬁﬂﬁ&&rface of
t he coat “ﬁ‘l&ljﬁﬁg ent to
re-melt ?ﬁg@&%@p}b‘gﬁ?ﬁm oﬁ@?ﬁ%ﬁ?&,;%zﬁ/ae?ﬂofp? a cont| nuous coati ng ~t her eof
yet ins ufdbh8itRmk tb%o@h'o&nd%éﬁ mmtmﬂfblﬁﬁtzﬁﬂ@hdhesﬁzeewhmswa@at ed

adhesive nmass to a tenperature suitable for handling. The film conposition
descri bedntivsed didin benmn: ofihechigh VEMSttppﬁthamlymem ®Eseripl.oAls-acopol yrer,

Ant | ox] damulG LaAse g8 AmoleCuaD Bl grRera et load e GRVBFIAEHORES 5. Pat ent s
nio ke Pﬁ%%@%sfffﬁ%ofp*ﬂ?ﬁrﬁag%*%Eﬁﬁlﬁedd"ﬁ%%ﬁegfﬁ%’*’@&%bggﬁ%ﬁt B

interior efﬂl?n o] hl Sigirfferused i ncl ude
an EVA cggigl% yet %’ene copo ?}0 a ;())ara B% wax;I; forms of
anti oxi d%ﬂpmemﬁwsmwmtmt the addition of even a few percent by welght, of these

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, 2 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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anhydride, ethylene acrylic acid and natural rubbers. [0021] EP 057573
di scl oses a packagi ng conposition for cold-flowng hot nelt adhesive
conpositions. The packagi ng conposition contains a bl end of
styrene-i soprene-styrene bl ock copolynmer, an aromatic hydrocarbon resin,
mneral oil, a wax, and an antioxidant/stabilizer. [0022] U. S. Patents
4,748,796 and 4, 755, 245 disclose formng a protective coating for an
adhesi ve kyié! fipd i@&l%?ély%k&ybfd)ﬁa%ﬂg%a n _Qdﬁésiee"/bﬁtlﬁdt% Eigo%tﬁe&ﬂfdt thecr een

and then pouring nolten” hot melt ' wder materials

ive into the no

are descr ifiedc@apositienahaycoetain bi5% by welghtodf the pdhgsive produsts nmade of a hot
melt fornulation, wwth no further specific formul ations described. -6

[0023] O (@019 pr oackmethaehlustratinn of this approach isyshawm én thSUP&enPat ent
6, 120, 899, where a_hot nelt conposition y be used tp cpat the pellets. The
hot nelt S&ﬁqﬁ@wwb@fpﬂymgméaoa@m@a@w%e 9tmpﬁ@dﬁﬁwﬁg

oS e B gh e, TR Y %l o BRI acicB Vi oREh B 1
addi ti on, f&gﬁyﬁﬁ ﬁolﬁgﬂ%;igad;gg?légﬁ%@geﬁmﬁf@&éﬁo WG wAR hBt Rkt s of

soft or tac as ‘ U-S. Patent 5,041251, use
ant i - bl ocfong tieggmipertidsadf the adhesive edmpositien wherereneltedheréwith, ! | ets into

a liquid enul sion containing the anti-Dblocking agent, or applied to the

sur f acle oheating ﬂwtsnm&sgld qfﬁl_m coated adbesiveiat qof@uxllmtw; andrf?e_u pag‘od of tigne
i cr oni zeaTEIens S0aemat the fith SHRTRDE ROTRERO PRRIGETS p 6ORERIGUS CouhBe
Dot Vo HURERFaTet HufBRAA fo S B ARG E AU, bOGEs SRR eopteic LY, O 50"

wit'h | ow gl acud MasyVey &Bmedrlre RRitkisIe Fer mi_dmgf TheFilkh gem?é}ﬁiﬁﬂhs 5,942, 304
and 5, 733, 645, polyethylene wax is used to inprove the cutfability of soft

and t ackydesteibediinlthe '9Htpatérthses se# VA copolynrerara SEB Sibldek-copelymer,
conditions, however,  typically cannot, be formed info_a continuous film
subst ant i an piporaaiic bydwicatponiesine aparaffiawera aad an antio izar. sof t

2< !
D TR e e SRS B SR S o
U5ing 2 DTSl pUREN Bl AbEnd ofhonICh, AEfiBla BZEPer

wax- basedfoiai 6f 4 Bhéd pas. Theddiig iPghrhyed 66 the ikterior surface 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 hydrbcarbon resin, mineral
oil, a 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 ﬁold or cavity with a powder
screen and then pouring molten hot mek adhesive iitto the mold. Powder materials
are described as made of a wax, or as made of a polymer, or as made of a hot melt

formulation, with no further specific formulations described.



formed into continuous filnms and/or to be used as packaging filns as they
can not be substantially stretched, folded or pinched without creating
cracks and/ or breaks therein which would |Iead to the adhesive or soft 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
subsequent deformation of the adhesive or plastic material during storage

or shi pme se/ [ 00 ' L3 Ng a wax. or
| ower - rmti%ﬁ]ar m%@ﬁ%&%&%&@ﬁ%@%@%?gﬁw \(/s(e)q?% in the
referenceg fﬁo}(@b VARGY A U ¥hélt Bbinpokiiod B8/ BE asédteosatithe pelleso Fashot

condi tions’17Ke What woul d be experienced under stacking pressure in a
cont ai ner pgslt @oﬁlpusiﬁon(isldescﬁbedrasmoﬂtaining apalymeirtackifyingrresin, andiacmsathher e
sunny weat her conditions can be around 40C to . 50C,, .even, reachi ngl ab%ut 60C
as a peakatmmptofwaxe IolJ.SnPateat 6,238, 132 apelletizing pid coptnining lssssthag 1

B o
e e Do GRS T et SR B oSSR 1 e

| ndustry {hgt Pﬁ%ﬁﬂﬁ,mzﬁﬁ usé\éﬁﬁdﬂ@)ckﬁlﬁ(h'g@ﬁfs thet aeapplied eithselby extddise t he
ere

packaged plastic material. None of t ferences exhibiting a
| ower - nol gupelletsvirito atliquid emmisionzontaining tho entiikocking agert, or applied te he art
teaches how to withstand a_m gr osed

' 3, m hick fi,l
during nothe susfacenidhg §xl§\1dgbp/e,lfe&|§ gﬁéé géiﬂeh%{ﬂéﬁér{% ‘%Sfafrol.h%[l?%'b? esT fore,
it h I . K t.hat it | d.be desikabl e t - ' d
packagi ngeRTHPORE SRERIE EBIpR YR e Eel T FE ot ol BT sy PO HBEEHE
adhesi ve @%@ﬂé&ﬁl?m%r basky or soft plastic materials. The filmnateri al
advant ageoust y bg

shoul d operabl e to reduce the attendant waste produced as

a result [g0o24]ti! i zimsorbe peckigding progsdsas gandless bfithpufosm aiftiie pliecss dfur t her
reduces or substantially elimnates any troubl esone cl oggi ng_or other

del eteri omlkyfdrﬁoftavlas&ci matlami:tcob@ @ackﬂg@& themgteui@ﬁmwbwﬁsmmyfaﬁt Ih
Shoul d hadewis ommoleseRiTveight é@@r%‘%%ﬁéém%;i%ﬁ-ﬁféa%ﬁéﬁbﬁghe's: :
ot bt oc kA4, BplEibIGe HARYS pOt I etGRe Vil s REN St R A o
The packagiopGidid. | MafePRl wsed!ts Folf d ARANASRUPdEPHeSe cBRAHoRS AEWend sel |, and

further be characterized by its ease of "utilization.
typically cannot be formied 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 Wﬁich have detracted from
their usefitlness. 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/ot 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.



SUMMVARY COF THE | NVENTI ON [ 0028] The present invention provides a -nmethod for
packagi ng plastic materials |like hot nelt adhesives using a wax-based
polymeric filmto surround the -8 plastic material, the resulting package
formed thereby, and the filmconposition used therein. Any process to
package the plastic material can be potentially used to formor apply the
filmaround the plastic material. The packaging filmis preferably enployed

for surr ieRg Or ' | | 4yl _hot nelt
adhesi vequr?psgsi ti oﬁ{g&hﬂfﬁt&lelﬁg%?g%dﬁr@%%ntsa | e #orzg %ac f&ilﬁg’%t her plastic
conposi t i giatecubirsweighb compoliads desciibedias 2 protédtivelfiin in thdapferendes dited
coextrusion process, but is readily adaptable to any process where a film
i s used tabowerwoulddvithstandsivears shipprentand sterege canditions likeovhat wouldbst nel t
pressure sensjtive agdhesiye conposi,tion. [0029] I.n accordance with the

present |Wﬂ@ﬁd@ rstacking p HEIN A GRIHBET OR & _P&@‘ﬁﬁmamdpa"_st!c mass
;Lﬁfhzgéﬁéaaﬁﬁ;@aﬁﬁﬁﬂﬁﬁénﬁ@% %&g??%&@ér”%ﬁﬁana' i ?boeag”r%iﬁd‘é{g"? h PO
: ; : 3 . _

p:[ e;nentniﬁ&@[@%%ﬁﬁ%aﬁgﬁﬁ)ﬁ%@%_' J%%Bé aﬁ%éggﬁgeﬁ'@%l ttiec mass
oxct rudi g e fEiHiGhE & teftn PlasiP Bl WO yBioafy BT B IGSY 1B/ B8 ot
through godivenfiallyimelt, torbcosepdtentiiilRotaekp @r\betome progresiiveBuplastiviged he

pl astic mass,gﬁre erably the hot nelt adhesive. The wax-based pol yneric

fi | m conuhiestesha presepos of adowimoleaylanweightstompawadip the pgbkageid matezial.

mat eri al, _an. enthal py qf. fusion of at |east, ahout 100J/ nmeagsur ed by DSC,
anﬂ an el BHE 4% # sAmpgn, ailirepardeulsrly ip the s esmmd%%mﬁatmgamgeby a

conventi qnak «f4.l | i L1 Rt e astic
mass and/& lqﬁgtm%h%@oé@g?’yg%%@%ﬂﬂ%?ﬁcgééggﬁ:wgégfguﬁ@&n@ed by
t he poly | j X Idléchi/ote ki (Q)%? / or

el ongat i (;’iﬁé\&;ﬁﬁeﬁééicg% eﬂlgg!kn%gg??gﬁﬁi%n&%e adf%glﬁégi %ﬁ;ldcfl)/%grﬂ%obt a_t?]sgﬂamg{;ﬁ

bl endi ng thé stateof thprarbteachehiow tofwitintdridd imigratiositest! fone emilyihiclefibased

pol ynmer together with a thernoplastic elastoneric bl ock copol ynmer and/or an
et hyl ene exposel dirirsg orore thar] B@ags at60® G aissebforth heteinaftenposi ti on used
preferably includes at |east, about 25% by wei ght of .a wax, erial; about
5% t 0 ab&&@z-ék% by Waergiore,qt has longheen kngva that ) would l&%uggietsdw@ pol ymer

comprising i%przl&rrm 8&"8&?@%@ flim for enclosing pressure sensitive, cold-flowing, hot melt

-

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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-9 copolyner, a terpolyner or an interpolymer having a nelt flow index of
0.059/10 mn. to 800g/10 m n. at 190C and a DSC nelting point of about 40C
to about 130C, about 0% to about 40% by wei ght of a thernoplastic

el astoneric bl ock copolyner having a structure A-B, A-B-A A-(B-An B, or
(A-B).Y wherein A conprises a polyvinyl aromatic bl ock having a Tg hi gher
than 80C, B conprises a rubbery mdblock having a Tg | ower than -10C, Y
conpri ses | 1] ' bt Hlnp ioR;, about
0o o apote bt The raainp pitkaB ot thlehy Al Mot oo

el ast omer \ReAPdrsinh An roResy R ackige therplastiveetdrialicay be phdentinity usddato - 10C;
wherein the anount of partially crystalline e'zﬂh&l ene- based _ po] yner,

t her nopl asbim orlapplycterfilm atawnd the plasticwmateriah nckaging B@ISand/ or

c Lﬁ?ﬁ's?t”?@%?fse%% 'a%fﬁé’y”% oo proclene o R ereript Bt on o
00J . i
To0% - conpiokrt wineste imbfiuf. 43k i< Bat Ry dicrtabll 67 bpfkadihg AEEVLA L.

| t s Wi t B i t '
pol ymer %Sﬁgibgfgo‘gfé Sh}tlgen,e@%g%? ng Fli B pEeRbEaH adaptedite Hsdextitisionk

copol yner "a the fi'l mconposition to provi dt?m? desired
llevel  of neh&ReIitls réd&lgﬂ' dzia?ﬁb& e td anpprovess whersa Slmris esedit satronnd or
resi stancg and conpatibility with the adhesive formulation and still
provi de deacksgt aplabiic matenial, padicularky a bot meltprassvse sensitipe edbesiviices.

[ 0031] The presgnt invention also provides a plastic product package,

pr ef er abl POBRXASHIORe| t adhesi ve package. The package includes a plastic nass

oi 1o, pEIe] " or IEGEFNAARA R R B Bricpfiph B & OO foRite ™ 20 @

wax- based ggﬁ%%kﬁ?ﬂﬁ%‘g@ﬁc aiedds REFhaRB9NIECOMIhEEing thé Stepd éfgi;?iglr%% plastiess or

hot nelt SI Vi Preferably, the polynmeric filmh. hi ckness of
10 m cr ongndsg of Qe sidecarnhshape] AtBRIrrdundingdin phastio mask evigho bywax-baseidi | m
conposition of the present jinvention is that it can be used to agtlilage

gf the

vi rtual | y pelmeneBlm: Imaceerdance with apreferred smbogdinentyles the seth |

Phat & he PEesRERYERRoR G RALPYiied &mpod SEPratreses DIFHETARAE w ih t he
e i ! et : .

P ompos: t| S prefRBly &hok pALE e B EpkiSing, e S1cp8 b EXtudif bl

mass of material, preferably a hot melt adhesive, through a die orifice, and

coextruding 2 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 2 wax material, an enthalpy of fusion of at ieast about 100J/g
measured by DSC, and 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 polyméﬁc 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 elastomeric 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, a
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wast e packagi ng issues. A further advantage is that the packaging film of
the present invention, when conbined with a hot nelt adhesive conposition
ina melting pot during the manufacturing application process, is
substantially. conpatible with the adhesive conposition itself and

t herefore does not have any substantial deleterious effects on the

physi cal, or perfornmance characteristics, of the hot nelt adhesive

conposi t i wopalynstoe sempolymeber ahinterpolymenkaing ¢ melp How index of9038/10n of

Pif m”ﬁéhpésﬂ 'tcg‘s"‘;l%éé«?e w:&m fétr?ﬂnti"'@QE%%QE?&@#"ﬁ%%%%h?&ﬁ?é@:%ﬁ@h%ng f’ eeent
o et B0 e R e g0 9 B R
exposed ¢ SORAYAES Hrete r SRR AT H A By AL B PYPR AR CATp el Ay 19, Tl

; T , _ . .LOQ33 |
Fg 1 1o aitikisds £ PORiby] BRRCHROE babing TE e el B0 i Miaprine U0
formila 18085ty Hidbldiceath aﬂ@owm%aeﬁ;ﬂm@aeg%@g@#mﬁm%ﬁmﬂ Fig. 2

Is a DSC grap nperature rsus t 10w conposition

formul a 1@8apboRE dnd A¢S ehd@eger off dtlleds08; B@RD0Ys to abent 2395 by WeipBbbf khg. 3
i s aDSC graph of tenperature \ggrsus heat flow for film co yosie%ihon 1601- OOB

which is ethydémebased aneléor propylentdrased clastimeromeprising ascdpelymer grackagi ng
filmin accordance-w th the present invention, and [0036] Fig. 4 is a DSC
graph of terpplymerbaying elglowesthan ol)°Cowhereimthe amosst of paridy1- 1568 whi ch

accor danc YIRS RIS EROd HRIBRET CHETM ARGl B R R PRI e E |
| NVENTI ON | ' - i i1
i nventi onaéggt}ﬂeélzgﬁ EH%?Z%HF& 8?%5‘8@3?‘? %ng@%? é@%’g agﬁffo u%#@éofc?rgsﬁgt eri al

(al so of t a{yrk GRfhe toRAlFi e oPobifiohhinsd Haeeéihthé BimADnEpositias hhsaBss" ) ,
especially conpositions and “conpounds, particularly polymers, that are

soft, pli ehthelpyrof/fasionackst least ahowinti (g and emetorgatior vafusairbredlsofatanyl es,
the polyner film canposi tiqQn disclosed hergin e used_to package

t her nopl alﬁaﬁfcat@ﬁﬁé @%.i GRZbiniRg %%ﬂ@éteaiai 911‘?;?% erysallinegthylenag hot
el t adheg) ¥ Ao R A cELthdr iR 3 MR of SRRENEGSstic! Sb OO Bock

copolymer and an elastomer enables the film composition 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 cjlindrical 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 composition of the present
invention is that it can be used to package virtvally 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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and interpolyners, block copolyners, elastoners, polyolefins, polyurethanes,
styrene, acrylics, vinyl acetates, and pol yvinyl alcohol or conbinations
thereof. More specific exanples include hot nelt adhesives prepared from
(1) rubber polyners such as bl ock copol yners of nonovinyl aromatic

hydr ocar bons and conjugated dienes, e.g., styrene-butadi enes (SB)
styrene-but adi ene-styrene (SBS), styrene-isoprene-styrene (SIS),

styr ene- et gymBiiedowithi the plativ &ﬁi&ﬁb%@@éciﬂhﬁwhen the material is a hot melt
styrene- et hyl ene-propyl ene-styrene (SEPS); (2) ethylene-vinyl acetate

pot yer . sdistecmmpesitios, dug mtpmuruggroseny Kebysiiniorigery
iy st i b S el ke
al cohol s ;ﬂ‘gfse’@dﬁ%?’%%q’swﬁ%% Pé@’f%%‘w&%ﬂi Pééih%q%gegl%( %Bt%p §§)‘P§7§¥9 B‘e ngs ; )(/ 11)
i v onl (fERitig'got i thd PRRNIRRich eppticaion BROGSE!S siStaRflatyt! (V1 ene
phenol - al dediugetible veith theladbedbve cahposition itself ehd deereftstetdoes ok Ravelaey

polymeric wax based film conposition, however, is not Ilimted to packaging
t her nopl assubstantiabdeletérions ¢ffects oo therphysical hergperformancd chiagacteristisspof the

"plastic" i.s intended to be much brpader in scope. A nore cqonplete listing
ﬁf pl ast ilaotrmeléah_ FUVE REPPOFIY: %&n%ﬁn@wlbbﬁ%??flwm%ﬁ%g f ound
ereinafter_ in d meric. fi 0Skl on can
be utili ze@%tﬁ?ﬁ fo‘Pﬁﬁ%%f{ﬁPi’%gﬂB‘a%ﬁﬁ%ﬂ%{p%&@@&% Pr[aanﬁ a@l"%ﬁ%@e gtf}:feoundi ng
a plastic [ daal |: tarrhs ' :acky materi al
Suth as & Topdit film oSRRBSSh ¥ RLEis wbsmpliall) AR AN RERHAE ) o Ve
conposi ti qhereflireaghtdfdonampleenlar weight campowidsifeomahe adbesive agdior plagtient i on

can be utilized wth plastic materials which are packaged by extrusion,
coext r usi anasstit sygo or froosanjeextennl souree ifmight contactesnd thecefons ragults

spray coat,in or by.any other specifigc technigue, such as those descri bed
R e’ or b Backage whid s SttfntRF e Plot KR ik pridsed R s SRS e e o n
coul d eve et | ] ' ' rogesses. .IThus olyneric
filmdescri Héﬁ%@%@@%é%ﬂ?ﬁf@&%&ﬁg% tp@lﬁoﬁgtlaeaggp}' C

mat eri al , ggref Or exanple in a coextrusion process, or it can be forned
separately, stored in roll formand later utilized to package the plastic

material, as for exanple in trays, nolds or form fill and seal
technologies. In the latter situation, the filmmaterial can be formed into
afilm(e.g. by : ‘ BRIEF DESCRIPTION OF THE DRAWINGS - ’

[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

f composition formula 1601 ~ISSE in accordance with the present invention;
[0035] Fig. 3 is aDSC graph of temperature versus heat flow for film
composition 1601-00B which is outside the desired performance chmadeﬁsﬁcs for
a packaging film in 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 a packaging film in accordance with the present invention.
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extrusion), rolled, stored, shipped and then unwound to package the plastic
material. [0039] As used herein, the term"plastic material” or "plastic
mass" is intended to describe any natural or synthetic matter, conpound or
conposition that is flowable with or without the application of heat
thereto, and that can be nol ded, cast, squeezed or pressed into various
shapes.: Thus, the term"plastic material™ or "plastic nmass" enconpasses,

but is not limted t HETAT.EORSCEUIETON OF THE DSVENTRSN C conpositions

and thernopl astic conmpounds (e.g. thernoplastic polynmers), thernosetting

conposi ti [083FNhd t hdhegdyieny wanxpbasedLilae compositionefthe presenp i yamion) , hot
melt conpositions and hot nelt conpounds (e.g.  polyners used in hot nelts),
as wel | amayode u@lmecbmkase&mgﬁmw@pa phagtic materiah(plse pflentimesounds
e.g. pol pr ed ji.n hot nmelt ad I ves), d bl en of the abo

i o i a1 sFelErrod o gt dhif AESCrIRROR,AS@ BRI HESH Oy sRPOCIYCOmp ORI anS B

"pl asti -1 <1 d

Bl st osconpoufs, e FiRGS, B8 s TR gl 0G wRRY deRhoiRene

mater | al Syddidratic JFSIPPS A a&ggp%s? 115 pifnfdt fiff Bofidbliiidh dibclsyet Heteld

pol ymer, are capabl e of 0 a r, sheet or solid, or

cast in ap{#y kb usdd 10'fackaf@thepin GPplasks shimpositibre L ase tlepeLinlipdarmided fopr e
rigid at ?r%ihe? stagq?'.c 3?3 [00%] As ugmgd herei n, the term?"therm)pl astic

cog_osi ti pzm':’kt agitfgchet mol_tad&ne(sjia'gg Eprgpamﬁ;d fﬁd)mtpclﬂymemsmpokymml yte{tpolgrmbrby .
conbining two or pore inpgredien ich enpl oys a hernopl astjc conpound as
one or rrg?l@d HEPHRONERETS; gg?“i‘cﬁqp%%efﬁmwo%SgMéYB E(I;lm Qseﬁng and
becom ng nol dabl e when .heated and _of rdeni becom relatively nore
o d agarNr e RO ety L etath o ot Latignal br PaRPRate Bt cs” my
vary wid W R ' égﬁrg ﬁﬂﬂ&gsor

remgi ns so c{re%%a%l a eé%/\%gn sugl}égéééga%%ﬁéa , gﬁ%@ggs arder and
rel ati vel yolyedeps siich s blgakvopbiynters b€ ehormvitylugbniatie ldesstbons and)i dity and

har dness may vary w dely. Typical exanples of thernoplastic conpounds

i ncl ude a¢nnjpgated idi¢nesy €.gpatynerxe-bptadignss (HBy, s ytadiene-styrese (BBSher
end- Used FYEIGRODISot TGRS (ST Sy SR e O ERENGrRS LAEBSS #hdal
eyt oni (§73cRe FhylelEREBRYREC SRR (P oo RoneMiby Biceinalilel ™ *°,
acet at es, etfiplent eSfees &iPtapslymers, e.g. ethylene methacrylate, ethylene n-butyl

acrylate and ethylene acrylic acid; (3) polyolefins, e.g. polyethylene and

polypropylene; (4) polyvinyl acetate and random copolymers thereof: (5)
polyacrylates; (6) polyamides; (7) polyesters; (8) polyvinyl alcohols and
copolymiers thereof; (9) polyurethanes; (10) polystyrenes; (11) polyepoxides; (12)

_ graft copolymers of vinyl monomers and polyalkylene oxide polymers; and (13)
aldehyde containing resins suach 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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butyrates, nylons, polycarbonates, polyethylenes, polystyrenes, polyvinyl
chl orides, polyvinylidene chlorides and tetrafl uoroethylenes. The term
"thernosetting conposition"” refers to any aggregate, m xture, mass or body
formed by combining two or nore ingredients which enploys a thernpsetting
conmpound as one or nore - conponent thereof, and which has the property of
becom ng permanently hard and rigid when heated or cured. A thernosetting

conmpound i s & ' t S t Fd and un dabl e ;when
comound. " SuaBle SRR ik Bl il SRITR AETRRE Shipdbhioh, 3B SREBIGADN) £ e
limted tomat ﬁﬂéf»ivé‘édﬂigbﬁion‘?pﬂiﬁs‘?&e Pd@h@ﬁb@ﬁw&h 6?1&0!&%5 Ssent

pol yesters, silicones, ahd urethanes. The term "hot t conmposition” is
Used to refisvertioregin beogibged withnplastio materfatswhichhad patks gedi by lextragsiti,ni ng
two or nore ingredients and containing thernoplastic materials especially

t her nopl astcbqug@siyn;etgaysv\mdﬂs,ta,qgm&lap ﬂ@;iﬂ%lmlmltwhgak@ées,gprmmﬁng,
ot rect 8559 albst ectatccrgith R hoRes dvisdibed 18 aS Rk sk 1n Bk o n
1o 5O R SPARR] SBRHREE DA ) 3 KA W b

I ngr edi ent Cl zers, Waxes,

stabi | i zer g gl?ﬂng?ﬁr%éﬁkés. Tt the PRl ymERIRRH M orib&] Bérid ot BX fHfmicae -
i ndi vi dual 1 ngredi"fents _of a hot nelt” conposition, particularly the polyner
conponent tineultafeoudlyevith the plasticmeatericld e forvexanaip ds atdoesirusitingsrocessy @ hot
melt conpositign which is further fornul ated with tacki fé;gng resins in

order to i masmhe famed separately; storestingelltfarm and:later nitilized o piackage tisuch
t acki f yi i . Lk i.n_th i |l be further d i bed
37 ol e e R SR T
any of the | . 0 It1on,

y Piy l\éﬁgxuﬁhlatl oﬁ% HRO G atlhialt a0 He edaiﬂgfs Eﬁefe

particul ar e pol'ymer or rtesrn component’s ere rioplrasti c
conposi ti oggrudibe), MRl lstoreds shipped khdfhen Uibour®ld p e¢hé pRidfic and hot
mel t adhesive conpositions are useful in the nanuflacture of”a variety of
goods. Formaterigll e, hot melt adhesives are specifically wuseful in the

manuf act ur f ,di sposabl e non-woyen articles where bonding of substrates is
often nece@ggﬁ%], suchs 3ised ihepring eéﬂ@l%@’@ﬁ%@%%ﬂf‘@r"pm%pmf‘mry

G071, O AR PR o i oL
a0 | 20CLS Skl S, PR Ul F BB il BlBOTERAY S

second subcdst,aaesrey dripressed into various shapes. Thus, the term "plastic matexial” or

=0

"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 fypically 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

processing and subsequently becoming more rigid at another stage.
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brought into contact against the first substrate to formthe |am nate. The
maj or advantage of hot nelt adhesives is the lack of a liquid carrier, as
woul d be the case of water or solvent based adhesives thereby elimnating
costly processes associated wth liquid carrier renmoval. [0041] Although
the polyneric filmconposition of the present invention can be utilized
with virtually any packaging process, it is particularly adapted for a

coext rusi cess. e ' ' 2] Cn i to be
packaged @S@ﬁer al ﬁ/gﬁse%ﬁfwa ?i%%i_e?% 25%1[ xE g’jaséfﬁg%(u#é%%ye{eg}eé% 1§8?5‘hgxtruded
t hrough aag eORfikAire! hass 6P Boly firnted by'cGmBirngtwb Or thore indtedients

t enper at ur € above or very close to the softening point of the material. The
orifice awhich empiyystetlurmmplasticaenpuundras onsanmorercomponentdhereofmadl y i s
such as to provide either a slot |ike or cylihdrical |ike configuration for

the pl ast whicihas thglpraperty afsofenipgdandrhesogiing moldalde svhen beatedpad of
e i ast herdais bt T Ry e fase S cldogilinilng” T ;
nvent i ondperee AL EDE oty 07 vara Rl o ettt EPBmASERY ' ©
plastic &tid] That'HecBEddGrReREnARR it indlQ4BTE ﬁeﬁ%ﬁﬁ%&_téﬁ t0hSRPAAY Whi ch

encl oses the naterial to be packaged. Coextrusion techniques are well known
in the arbecdnes hader aid eclativelymeore rigid agaxivhes cooled) sitesusgisthrrdegtbescr i bed

for exanple in EP 0957029, in U S. Patent 5,527,491, in U S Reissue RE

36, 177, aofirigidity 2nd mndagss mayoary widely Ad ypicalskamples\af thermeplastiec mat eri al s
bei ng extrudedwg{e. a Ievatled. te e{ at ures tfs& coextr.usi on process

typi cal | yCOmpaRRds inghde, aRy:Plasticizer, pOlymer, Brepplymertetpolymer,y i | m t hat
surrounds; ' ' b ' ' eaftar i ? from
the die. ﬁéﬁgﬁg hﬁ%&gﬁ% 1212?]%1@0 Iﬁn@ﬁgéldaqgaggyg%%sﬁ;" %eop%o%ngé |h(?‘lJl ITmis
alh! ﬂ“’eg tiﬁndlﬁlgéd ;leﬂ_ouh_ dritodeViPiaty maedrial for a kynthetiebf tlGhidd] pedshssim such as
chilled glycol, Ti

-

qui d or gaseous nitrogen, conpressed carbon dioxide or the
| i ke, or Typieal thetinoplastiocdmpomnds sclude; tbut are notdimited to,axctryloniteils i s

sufficiently . cooled fqgr_handli nlg. The coat,ed extrudate n then be pinched
nechani cab‘F@dle(l@iSBﬁ@FeMSWW SgRCry c%lcéhﬁf@ﬁ aﬁﬁﬁﬁér%@lﬁﬁﬁsﬁ)mer cool i ng
to a desiy e rat ur i Nyt 40f Sir size, shape i ght and/ or
por t1 on afepds; BRGER; Pofsa Bidd, BRlverBuntee pivEres: pilRRn ey
dependi npeny Hfcte cHloRideR3AY ERTISoNYRAIES! The 365 idimidsEiig™" 21 SC2
composition" refers to any aégregate, mixture, mass or 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 material that
becomes permanently hard and unmoldable when heated or cured. Typical
thermosetting compounds include, but are not limited to, alkyds, allylics, epoxies,
melamines, ﬁreas, pheﬂolics, polyesters, silicones; and urethanes. The term "hot
melt composition" is Gised 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 ot indirect
application of heat. Such hot melt compositions typically contain a thermoplastic
polymer blended together with various conventiona! ingredients such as
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wei ght, and/or portion of the unit, but in any event, should be sufficient
to prevent |eaking of the plastic material during handling, storage or
shiprment. Finally, the coated unit nass of plastic material can be cut
mechani cally or by any other conventional means into individual packaged
units using conventional equipnment such as water jet, laser or a hot knife.
[ 0042] The resultant packaged plastic mass may be further packaged in a
cont ai ner Q%r% | : Vigr j e, or
other co é%‘nan’gyéﬁggggggéggfﬁgpr ges#ggg? Jﬁé ébniaﬁ%ggcggt%ggacoulq be
made of t ReferPtd awiebf thevidiPidasidngiddients GPadiot el @dm: &ﬁﬁbh,eP@ﬁbulaﬂyeDt i on

or of other film-16 conpositions, but if made fromother fiTm conpositions,
such cont dhepolymerampegentithensoficEhe tembthotemait/adhesine comypesitionhzdfers
procedures prior to utilization of the- indivjdual coated plastic units

cont ai ned teadiodmelt eemposiionwhichds Surther formulated wiltidaeladyingageing itin; t s
contain a hot .nelt adhesive conpeosition.intended for use inga,nelt tank. In
Sont rast, oFfer{gdmppve AdEsipy ARY Hibtoduee tadlt it i campodiion; S1Br ¢ e
present i &ﬁé’l"?@ i afeORe R |1ﬁlpﬁeﬁﬁ'i:ﬁ s .t h and
bl endabl e@%(_nt gesgrrlgﬁet en agr@%ghitgggﬂcﬁﬁgs prior _%giegg%ﬁi&gg%?%r#efOMS]
The pol yney tids descriyirt] Al Mot leddirbivéasnipdiad" hefeed fo @@y oPthe inlividggd with
a plastic material "or mass, such as a thernoplastic conposition, a

t her noset tagrgdientspefsa hodv meltadhosiverebmpositpon; partioulardy the polymezior resthesi ve

conposition of any shape, wej ght d/or portion to provide a

palekaged Gﬁmﬁ).onqiﬂﬁé,geeﬁ%iﬁ’?-e Si@ﬁsﬂég%ﬁ?mﬁﬁ?ﬁﬂ%& itﬁgmm@eﬁﬁmremmimﬂ&alzqﬂ ocks,
T, AL o O o B e 11,
agsglomjglt %ggessaré&¥§jg%@§q%?@%g%ser ) i%eﬁgmp‘(&)ﬂeymer ic fi Fn?%?gcng:})%% on

shoul d hausefphipstheahaminfucture of dispbsable wonekoveneartiotasavhérechosidiny @hd do not
substantially adversely affect the inherent: characteristics of a nolten

mi xtur e ofubskrates|is oftea necessannsuch @s disppsable dispersnhospital pads, sanitary ur t her

th | ic fil terial wh | t ed .t oget.h i th. th |ast |

whi ch i 1 SRk RS Suieldsy sursical danes and aeilinsentineny beiskhaOMte with ¢ he
N >AU . an i n

et ve dBerBe ahpfic AT TR Baplilifiddi, Rackakiste BRRGHIS, At G o1 sel

af fect tlbeladiieshese applicativns, ithd hesmehiUaREEive id Redted t@ks moMd Gakias. it

may be desirable
then applied to a substrate, Ifa laminate is desired, a second substrate may then be

fau

-

brought into contact against the first substrate to form the 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 carrier removal. ' '
[0041] Although the polymeric film composition of the present invention can
be utilized with virtuaily any pé.ckaging process, it is partic'ula.rljr adapted for a
coextrusion process. In a coextrusion process, the plastic material to be packaged
is generally melt blendéd in a 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 sofiening 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

-15-



to sinmply unwap the packaged plastic nmass prior to use, in which case the
polynmeric filmwapping could be discarded if desired. Normally, however,
the polyneric filmconposition should be fornulated to be conpatible with
the plastic material it packages so that the polyneric filmand plastic
material may be Dblendable together in a nolten m xture that is conpatible
with tthe operation of -17 application equipnment and that does not adversely

af f ect t bgificBhaReniREMaes of the diedias by elaisthbiedowell isbidwsthelmehingmat er i al .
[ 0044] The polynmericfilmused as the skin material can be col ored using any
desired poiteftheplasiy tatepinl, ahédds typicailyng theyarngeonil qO?Otto2J SPE€CHRI que or
in general be conpounded with any useful ingredient therein whichis

conpat i beextrisiom\the polymericiwaxneased Admmateaial of theabrnee-identifiedind pol yneric

f'{"l{?nv@nh%g{;é signilisneen pmaéé B i 7§ sirrommd _nh%ﬁaﬁasﬁf‘qciagLZf °
O B W bR oS TR TobisR B PR o e ERIPR AR RelBly 0o |
mel t adh kéifarto%fbea;ragﬁged.' eaé)kﬁ‘uéié‘ﬁtééﬁh}&u@é GRS WeR 1&RR%hiih e adhaalives where

the handli'ng probl re nost severe. s wel [ known, hot nelt adhesives
conpr i sesuyitblé eggipaientaor ovextusiomepicebsses agr dsticeibed fonedxtympledt BP i ncl udes a
blend of a polynmer and/or copol yner, tackifying resin, plasticizer, filler,
wax and @857 mﬂ.saﬁatentziéﬁ%@sl,u:&&diwmﬁ&%%ua@m&b& Batenbund in
U S. Patent 149, 741 d U S, Reissue Patent. RE 36,177. [0046] Any of a
vari ety gﬁ%ﬁ‘l lﬁ%\%wé? W&ﬁ%%ﬁ@s B%ﬁ?&’@* ?Ciﬁré‘?ﬁﬁﬁ qt&&s .can be
used as e ; ' opol yners
"t he: alser g e SRR pileel{ Wl GV Dbl hdeF A ot e

pol'yacr yf?r%.&ﬁéma%ﬁmeaﬁdeﬁﬁn e siroah AR mMattAAYBALNS 68 Dol iminiedigepf yners of

one or re vinyl nononers and pol yal kyl ene oxide pol yners, al dehyde
cont ai ni aferbeing sxtraded fiasn fheadio) Therkrfieridhe plasticahaieyalesoveetdiby tlke al dehyde
and.the like, as_well as ol yam des. ,[0047] Any of a variety of well known
and r eadpolymevis ﬁlam%allmr:&abm@tm er ime avater ba i a gefrigasguigmgdinme

pol ymer, copol yner. or in.blends of polynmers and/ or opo .S ANt

D s vesEBig cdilied Blycoh Sanid f eRtedl olfFieste FPmPEeRE G OR diSxids or the
like, or under ambient conditions so that the wrapped plastic mass is 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

ternperature) 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,

‘5 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 equipment
such as water jet, laser or a hot knife. _

[0042] The resultant packaged plastic mass may be further packaged in 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

~16-



et hyl ene based pol yners, including ethylene vinyl acetate, ethylene
acrylate, ethylene nethacrylate, ethylene nethyl acrylate, ethylene nethyl
nmet hacryl ate, an -18 et hyl ene-styrene interpolynmer (ESI), an ethylene
acrylic acid, ethylene vinyl acetate carbon nonoxide, and ethylene N -butyl
acryl ate carbon nonoxi de; pol ybutene-1 polyners; polyolefins such as high
and | ow density pol yethyl ene; pol yethylene blends and chem cally nodified

o L e e ol rtoshpase g

MoNomer s; yam dés; p utadi ene rubber;® polyesters such as po

t er epht hahad aeed sl b eémbuéd by cenventiual procederestpriomtpttilization of the

pol ycar bonat es; atactic polyal phaol efins, jncluding atactic_pp]ypropylene,

pol yvi nylinéi_vli&l!aitdmtedaﬁdsﬁnﬂm't%‘?onthi@ﬁdﬂ}ﬁm eEP§ ¥af fhemdigiiual jch’ as

bo' Y but aeslkagast plashe ufis Pomaithg RopmefAdbesiYe oo TRonahtHdel ey U6 fhm |
| th X | yvi | : i t at

P’ andomeRpiey T popd £ Qe 0 pORACR RIS Sl Bl Gitpdtifih of cct 21 ©

acryl oni iyhé bfedBitt fYeRion Ay cothiner intiapTuki badheinid leitopetiter with and

acryloni trife-butadi ene-styrene elastorfers, A-B, A-B-A = A (B An B,
( A- B)) - Y tibmibl € bt lthericitentmihesivetitself fudi prive toappliicationa pol yvi nyl
aromatic bl ock such as polystyrene, the B block conprises a, rubbery m dbl.ock

whi ch  c§0043] polyimpmema?m%ﬁlmmﬂynab@m@ﬂhmc&% e

| ybut adi gne,. V. ' tival ent d d n i i nt i
Bt 1 east WLIZEH Vit 2R Taterialprmass, sich a3 8 ResmophaStic fOmBaton A or bl ock
SO e g G bSBOA. B ARICAE o HGERE- D HOE HAP SRS Ene
st yr ene- Qo RitforPbPRYY Gé@reﬁtsﬁ@rsagpié,@:ﬁ&@h afd/bepoitgon @6 prowideaene cont ent

of the polyrmers can be as nuch as wt-% of the polyner, and since the

pol ymer s paekageavnitTies; therpackaged bhit may beoin thepformnbf peicksy bleoks;, the tot al
A bl ock should be | ess than or_equal (o about, 45 w-% ...the polyners, and,
most pr efpall@ws,cartridgesspel qﬁsaﬁybnaétﬁua bw,grshengk% dn & tlowl&mgﬁhs an
S-B-S (styrene-but 3di ener stvyte ol r,.. the.preferred .mle wei ght
s abour PEYTSBRN Lt 1he PRlEneie il o e meabiiaveRy PR e CORPariPRI BRI 0
to 45 wt - 4 : ' r ; preferred
nol ecul api/%cg'bagfé P?Igvglc%ﬁﬁ%%%gggé’? gﬁﬁ%%ﬁgﬁg%%gﬁg?@éd t'yr ene

cont ent  kdwedBr,ahe pblyerdd fih-mpdsiticoshiould hgvé phylidal dharsteristitsocks

produces rubbery . )
which are compatible with and do not substantially adversely affect the inherent

characteristics of a molten mixture of the plastic mass and the polymeric film
material, and further the polymeric film material when melted together with the
plastic mass which it surrounds to form a mixture is substantially compatible.with
( the operation of application equipment. When the plastic mass is a hot melt
adhesive composition, the polymeric film should not substantially adversely affect
the adhc;sive 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 compatibie 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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m dbl ocks that are typically converted to ethyl ene-butyl ene m dbl ocks.
(0049] Such bl ock copol ynmers are avail able from Kraton Pol yners, Enichem
At of i na El ast omers and Dexco. Multiblock or tapered bl ock copolynmers (the
A-(B- A p-B type) are available from Firestone. [0050] O her polymers that
coul d be used are syndiotactic pol ypropylene (SPP) polyners or isotactic
pol ypropyl ene random copol yners (RCP) and/or blends of SPP or RCP with
amor pho%@%&ﬁgg&%ﬁeﬂﬂﬁﬂaﬂ SoéH A Gliverdbly stfedtbile inBbfentfespectdignn in
this art. e ynmers -are essentially high nolecul ar wei ght

st er eos padticsive) charcteristich ofthomatenial. or copol yners of propyl ene with ot her
a- olefin nononers such_as ethyl ene, butene- 1 or, hexene-1. s .conprise a

\rAﬁndom [6844]yrer The pobpncda edrﬂf ihﬁlﬁ imﬂtﬁéfiﬂlﬁgnthfebﬁqlﬁf . Rﬂ@I:EHZ
R i C2 | D ef. . LT
us;E Iﬁl F{ijﬁfss ﬁgﬁg 0%?%@?%3@?&&&4%@?@@%1%@%%&%% 1i{lleoceng

' - S F s - A : 1.5%
by wel ool e Gt by bRl Mgrearaf ifeotin WiRCH sedmBuibBER %%

about 148C.Quh ower, as nmeasured by DSC nethod, a nelt flowrate of 1 to
500 g/10 mn. per ASTM Met hod D- 1238, and a solid density of 0.880 to 0.905
g/ cc per ASTM Met hod D- 1505. APAQhedigvMel Adisssiteni |y of essentially

anor phous | ow nol ecul ar wei ght honopolég;rs of propyl ene or copol yners of

propyl ef@0#5 h et WWhemethed rod polymaeric lwm composinn of tho prgsemhinvestipaf yi ng

' i gh dinth i f, th t i ti th
Wht ch: exiBaRADRLE e ppOkABRERE vaBUSCary trg ORTeRE museih FESTAEES: on of
th I : i 0, m," EAVA L el : : 0052
(2)nat diEmaRRst mBgHTo Moo F coREHEIN hA TR col MO, 7 el
tal'l - oi lanfdpsy Kot rHElE hg%%sgfle EOfipdsititnd ﬂ%%ﬁéﬁﬂﬂ;{f daptediidiied pRttabiE 6F and

pol yneri zed rosin; | (b) "glycerol and pentaerythritol ‘esters of natural

and nodilcteaelt adisésines, andd specificildy hetanek peessuteesghsitive adhesives witergtiee wood
rosin, the glycerol ester of hydrogenated rosin, the glycerol ester of
pol yrer | g groblemsarp anosteeyens: iAcis welbkeawss het med YESIGRmPrise: he

Pal| "o 1o blgat AT samoRheommENBle ERatr 8o baivly joRiteeR ticadpt s oo n.
[0054] Giolyriet ¥A&bPES oLy itk EacRiY i} redinS labRlEH, Ak wafindgher m ned by
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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ASTM et hod E28- 58T, of from about 60C to 140C, the latter pol yterpene
resins generally resulting fromthe polynerization of terpene hydrocarbons,
such as the nonoterpene known as pinene, in the presence of Friedel-Crafts
catal ysts at noderately |ow tenperatures; also included are the

hydr ogenat ed pol yt er pene resins; [0055] (d) copolyners and terpol yners of
natural terpenes, e.g. styreneherpene, a nethyl styrene/terpene and vinyl

exarpl o, SHUGEsTITELG GRPOlyREE T R R eV B HER, SoAS PSadtue D
medi um  Ofa Boh 85 2BAd thyles N buty04kylatd éarbehimbadkidep polybutere-]

hydr ocar bon resins having R'ng and Ball ~softeni ngeté)oi nts of .from about room

t enper at upalyhsers;4B@lefiestalt dsdrigh end kow densityt polyethylone; pdypﬂ]};lmu zation
are the hylndssndeheamanliy modiGed poeTuImh paPOTEREBILaEY ifSe BBAdKbes  of
: -SSE o moppnt SRsekr RO e R RO BelstfafishP sibREs ity " °
Go Ti - ' !

SO s B DR O STt
der Lvat | RO B o B B T e Py L O escr | bed
t acki fyi r]lgblwﬁjym lethérandoothersethefmoplastie polyacwylaniides; sush agxanpl e of a

comrercially available tackifying resin which is useful for th resent
i nvent i orpolyatmrlomitrile; andeopolyinersiof ﬁ@rylmmiaflﬁéath%m@sw}wg?g the trade

desi ti 5600, Thi ' ' -2 ticall h t ed
afi'pﬁg?i Sitagieas rarmpaPobARaoN PELir: pPHEETIEDE e s HHRES Yon b |
al | phat ' eSh _ | bbi |
compoa t (AP met FH gt RicaRblsEhd SplBiindts BRe ROERIGF PRIyl aBctalifarines! v
subst ant | ghiimdRpoRANThdreeratiesd Kaylaitrlagidty fonitrle-Ingadiene-styrams at ur e

of the adhesive. "A’suitable plasticizer nay be selected fromthe group
whi ch notstyreng-tutadierasibbirs, asyonipiledbutadienenstyneteclasiomherasA-Bj AeBdd, oi |,

but also olefip gligaoner ng | ow nol ecul ar, wei g | ymers, glycol,
benzoat esiA-EsAkeB) (&@%ﬁ%@q @pgbgngﬁiv%e@,y&e égéﬂg@? zmmegawﬁe%‘»ﬂ oils.
The 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 copolymers including styrene-
butadiene, styrene-butadiene-styrene, styrene-isoprenc-styrene, styrene-cthylene- -
butylene-styrene and styrene-ethylene propylene-styrene.

[0048] While the total styrene content of the polymers can be as much as 51
wi-% of the polymer, and since the polymers can have more than twb 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. In an 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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petrol eum derived oils which may be enpl oyed are relatively high boiling
tenperature materials containing only a mnor proportion of aromatic

hydrocarbons. 1In this regard, the aromatic hydrocarbons should preferably
be less than 30% and nore particularly less than 15% by weight, of the
oil. Alternately, the oil may be totally non-aromatic. The oligoners may be

pol ypropyl enes, polybutenes hydr ogenat ed pol yi soprene, hydrogenated
but adi ene g4t 14185 Wtk Syafbgt cAMEY @bnfﬁﬂ1@1fd~khﬁdbwmsqﬁbdué&tmﬁbﬁyab0Ut 100
a

and about 10, 000 g/ nol . |l e veget able and animal oils include glycerol
esters of whidblocksthat ate W@h@mﬂp@t@dbylmbwenmdh@kﬂ hereof. O her

2 USP gr aL0485: 4 11 NHGh blbgk eopolTIcTi-Are RueA e BoBy K aten Hbmes BBickEor. has
ol ast i o1 2 OHRRBLATEP @Qﬁ%&& Biliodto ﬁéﬁ@%&%@?ﬁ?@ﬁg%\? e

ot engt h g Pef APLRb R IGR B 1S Sdnesive. The cho 22“63' "
b P L e i v e e g s T
adhesi ve (SPR)gmlyiners omisdtattie polypropylene rhdom ¢cdpelymens (RCGR)omid/or biéndshe hot

melt construction adhesives without appreciably decreasing their adhesive

bondi ng cbfSER e RGP wdth amnqﬂmmmhc@loboaaebﬁnséﬁl?w), ald ol schicharespelh

tinme.of the corrpos,ltlon W ut_affecting th t ture performance
Among t heknawn ip thig & PQYPWBW‘{S% F@ﬂ%w that is,

1000- 6000 h Al te d'b
ASTM et h qssmﬁcpqpxé&ﬁ 2 ”e%s""wg‘éﬁﬁ%%ﬁ Sricae oo tberp%.emsyof

e Mg a SlePR oS ygeRsush WS &?% biEb 3 SLEEE T E‘E“a? BRPERE Arhdbat Ty o
ot nt e petoroyae BEpiipytins 4Rl & thtin haips Rl '%ao%b‘?}‘%"ﬂi?’!&%!% 19

160’ G °pyl‘age T Sitpet P?ﬁ”ﬁ%‘?‘%ﬁﬂ%ﬁ%ﬂ o0 Ao EoReide and
hydr ogen fu pmsmtsnﬁemuqn mpq::tfevd)ly nmwllqme zatalyzpd o1 singlassite. As
used her ecl:ar%alyzef anc? erI cpo%tgn? ate feast 1".‘?& by weight of the said a-olefin comonomer, '
and having a melting point of about 145°C or lower, as measured by DSC method, a‘

melt flow rate of I 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. APAQ polymers are 2 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. Asused ﬁerem, the term "tackifying resin" includes:
[0052] (a)  mnatural and modified rosin such as, for example, gum rosin,
wood rosin, tall-oil rosin, distilled rosin, hydrogenated rosin, dimerized rosin and
polymerized rosin; .

[0053] ()  glycerol and pentaerythritol esters of natural and modified
rosins, such as, for example, the glycero! ester of pale wood rosin, the glycerol ester
of hydrogenated rosin, the glycerol ester of polymerized rosin, the pentaerythritol '
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refers to those polyneric or long-chain entities conprised of olefinic
nmononmer units. These materials are commercially avail abl e from East man
Chem cal Co. under the trade nane "Epolene."” The materials which are
preferred to use in the conpositions of the present invention have a Ring
and Ball softening point of 200F to 350F. [0068] (6) netall ocene catal yzed
propyl ene-based wax |i ke those commercialized by C-ariant under the nane

wen T ke 5 SLPalnvaSe RN thE bEffskAb ol £ SRy el fosthutie °F 512757

D

or WO 97/ ﬁ;%ﬁ%%rytgﬁtad%s{?&%@ﬁpéﬂ réﬁn%a%égf oHEHE6diTe ol B dfVax
diluents i's solld at roomtenperature. er useful sobstarices include
hydr ogenatrggingni mal , fish and vegetable fats and oils such as hydrogenated

tallow, lard, soya oil, cottonseed oil, castor oil, nenhadin oil, cod |iver
oi |, etc. [0854] whi cH{chr e polyierpeme resins bavingesp8eningpoibty as determined byhei r
bei ng hydrogenated, have al so been found to be useful with respect ,to

functi oni method FH28-38h; obfom aban 60°G e 440y dhe lptieapolyterpgne resing ar e
%a" " 007 GFRPRYY Temaung ok s nofyreszayon atetirne M dizcasbons, BichAS the "
conposi t SlenoltBeng B s Bifertl b therEs B bbb Aol BRI Rptdii o€ 00F L0F e
Dt act s of oRreteR Mot bithrdiitss so ictudt b OHPADRUAIBH PO TrpehO RS

the manuf {3056Je and (dpp! icopblynrerstnd tepoliness vEnataralttdpenss, erg. the ordinary
exposure of the final product to the anbient environment. Such degradation
i s usual | gtyneneiterpaned cbypethyl siyrvenedtespensani vinyh tolaenedterpenez, physi cal

i . . . . .
propertie -perfarmance characteristics of ,the adhesive. A particularly
preferredfoﬂgﬁi oxi d&Pk i§ﬁﬁi Bloditiadterpene resins such as, for example, the resin

S Al R AR

nol ecul ar pN@jgght hi ndered phenols and mul tifunctional phenols, such as
sul fur ang phosphor us-cont ai ni ng phenols. Hindered phenols are well known

to those 57 ed i n(fhe aliphativchetrvlelns hytirvcadionrtsdasdhasing!Ring lahd Batbnpounds
whi ch al so contain sterically bulky radicals in close proximty to the
phenol i ¢ spfiningpoigtouffromeabout roam temperature to 140°€, the lattebresids reswlting
general |y el Ghe polymerization of monomers 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 usefitl for the present invention includes the resin'which is

identified commercially by the trade designation Escorez 5600. This resin is a
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substituted onto the benzene ring in at |east one of the ortho positions
relative to the phenolic hydroxyl group. The presence of these sterically
bul ky substituted radicals in the vicinity of the hydroxyl group serves to
retard its stretching frequency and correspondingly, its reactivity; this
steric hindrance thus providing the phenolic conpound with its stabilizing
properties. Representative hindered phenols include: [0071]

(007] pelEayERe A aﬁﬁé’éfﬁ?%ff st %ﬁ%pﬁ%ﬁ“ﬁﬁe

propi onatm&,@M@dﬂ mh@ﬁﬁ@q 5-ditert-butyl-4- hydroxyphenyl
propionate; [0074] - et hy?enebl s(4-nethyl-6-tert butyl phenol); [0076]

4, 4" -thi 1q-tertA)pllasﬁemermaﬂ&dﬂo)bepx(:mfﬁjﬂmaﬂhdslveeomemtlphpdnerdﬂrto[0077]
6- (4-hydroxyphenoxy) -2, 4-bi s(n- ocytlthl 0)-1,3,5-triazine; .[0078]
2,4, 6-tripHo Viscesity cerirel withgut sphitaniially deceeasing theadhigsive - 24

[20(();9130?' n- o tadﬁgﬂ&eﬁggtﬁ%ét &%S{J@F@W dr Xﬁ@ﬂe@s%o hona’a?%l] [0080]h
por {or marieieayd it BedrabF Wadkhot oy B el enh%aaﬁﬁgﬂg U S g i

conj unct i sy drBRKE Wit Also olefir® Mﬁgéﬁbﬁtaﬁldigﬁ&ﬂéeulﬁpﬁve ﬁﬁlyﬁa.er@ lycol

t hi odi propi onate ‘esters and ph®sphites; and (2) chel ati,ng agen s and net al
deact i vatisgnzoates, isaveléaﬁvmgetabieahdIaﬂnmllodrmdeieawaamﬁsuchoﬂsl Thel ts -
t hereof, and_ disali Cé| al propyl enedi i mne. [0083] The adhesive conposition

useful i rpetroleursideniye pﬂsm@mrheemmomﬁargﬁe Yelbi@lﬁlb@hééd u5| ng any of
or ac et SeTIRFITE el g Nl QG PRSE of HORBHS BRAROSAERR: g
kett] e, %gbﬁrrsgﬁ{ggﬁleyarbﬁaac hRRARLRTI RN érapl BE T eﬁgihah%%%ﬂ Per ki ns

or Day typ rch 1rs equ ereafter’ ralising the

t enper at uhgredpartibhiarlyiless then 1| 5% by andghtodf theeill Aledinitely0the’§i0ay!tie shoul d be

understood that the precise tenperature to be used in this step” would
depend ortotally nos-ariongaticoi Tite aligoniers mayttiepolypropylgnes)ipelybuterighe r esul ting

adhesi ve corrp05|t|on Is agitated until_the_pol yrrers C }Erpl etely dissolve. A

vacuum i hydregenatad palyiseprengnhydrogenated hutadiensy o the like having avérage
molecular weights between about 100 and about 10,000 g/mol. Suitable vegetable

and animal oils include glycerol esters of the usual fatty 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 ofthe
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] Waxes can also be used in the adhesive composition, and are used to
_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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[ 0084] Optional additives may be incorporated into the adhesive conposition
in order to nodify particular physical properties. These additives may
include colorants, such as titaniumdioxide and fillers such as talc and
clay, crosslinking agents, nucleating agents, reactive conpounds,
fire-retardant mneral or organic agents, as well as ultraviolet light (UY)
absorbi ng agents and UV fluorescing agents. The Pol yneric Packagi ng Film

oo BGESLLT™ ) FRERAAB e A PLTFRO0 350 bt L1

| 4.1
materia ‘el &a% s%ﬁ ﬁ%&uﬁﬁ%%@hﬁo@mmn af fhoneaboutdl.1 i ne

et hyl ene- npr|S|ng a nopol yner, a copolyner, a terpolyner

or an '“?g &aelaﬁmnwsdf&nm gpomtsef fron about kBdRted SI9FD59/ 10 min. to 800g/ 10
m n, C and a DSC nelting point of 40C to 130C (c) about 0%t o about

40% by wg0Q64] of a (2her mehiol etinrwartssichres pacaffinoes: halpnggtrmﬁ tma\nowréog

structure A-B, A-B-A A-SB—An B, or (A-_B)Il Y wherein A co gg_ a
pol yvi nylfremabaut B303itod7 ﬁEvM@@M@H@PW&WVH@@n@%H% O/ r ubbery

m dbl ock havin | ower than -10C, Y.coppris . ti,\, t conpound,
and n i s akout H?%gteﬁ 07 Fathe laftar me @EPO%%Hg‘D@{émrB‘%%Y%e@ ght of
an el ast Qner gﬁ;errprl sing a copol yner or terpolynmer having a Tg Iovvef t han
-10C whed&l4f; el astomrer may be an et hyl ene-based el ast oner,

61 251 o g‘?@%td andbi n e Roliepiy e BriKp A CpEaRd HbaR %#%%E?%ZZES

pol yner, f%q g¢ gst omeri c bl ock copol yner, and el astoner conprises
about 30 m)reo ﬁetcftal filmconposition; and (f) wherein the .film

COWDOSIt[UOE S an (4gnt fsghﬁ)(eﬁ)éwfanesmdebyqiol&maahnghmhommmmgdmdur ed by
DSC, and an €longation value at break of at |east about 100% neasured by a

conventldmydtogenlsmhemEiSIGber-afer sehrwakeand at 2 inch/nin [00861 The wax
el ght “olS8RET packa3) ng POITICIE et A USoh RerSetE tat s PORIIR Y2 of |
Cvor o elbtu iRk 55‘@%?@%9%9%%?’& “é%%ﬁeﬁ@éu%?} O e PR —

t he usef IS,
100- 6000 oyt THESE Rlatetls B¢ cohiBRtally dvaiib]e Bont BedtmateCHbmicdl O, L5 AsTM

met hod %aéﬁﬁeﬁader&maﬁﬁpble& 1 The thateralsiwhidhmegireferfadtopaserindhef from
about 15%051%0?31%11'; of the present invention have a Ring and Ball softening point of

200°F to 350°F.

[0068] (6) metallocene catalyzed 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. As should be understood, each of these wax diluents is solid at '

room temperature. Other useful substances include hydrogenated animal, fish and

vegetable fats and oils such as hydrogenated tallow, lard, soya oil, cotionseed oil,

castor oil, menhadin oil, cod liver 0il, 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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[0089] (2) Petroleum waxes such as paraffin wax having a nelting point of
fromabout 130 to 170 F and mcrocrystalline wax having a nelting point of
from about 13 50 to 200 F, the latter nelting points being determ ned by
ASTM met hod D127-60; [0090] (3) atactic pol ypropyl ene having a R ng and
Bal | softening point of fromabout 120 to 160 C, -26 [0091] (4) netal |l ocene
cat al yzed propyl ene-based wax |i ke those .comrercialized by dariant under

cat al y2edOTOTT e Tt adassive tbo BR@UY dBEBRrs paBliZG @f spHoRRtgTHe 3, 25s,
by ol yrePOLgs Mgt e iy %‘aliﬁé}%%@ 5?%458%9%#‘;?# i i et

and [OOQ%VéﬂﬁOIPﬂJeXQé braté@iESelp s nthe aRVE, an@ bl e wax”

refers to those poly r|c or Ion chaln en tles conpriséd of olé&finic

nononer  ugtdl &dhéaimmem,t forthe efiieets of thermal arhd yxidative: alelgradation whish man

Chem cal Co. under the trade nane "Epolene." The materials which are

Doy oy n?’:“““f“‘w‘“ﬁ. eInE B gu et ondamel sianai edhestvest welle® 09
t hese waXt@g of °§‘Fer%¥h‘?%B%Pa‘f%?@thm@smhg@g{?n@%sg‘&%bes i ncl ude
el S%G”a%%ﬂa&?é@?%ﬂﬁtfﬂ%?@‘%%ﬁﬂ@ PR b, Bhsltdl GO er
oi I, etc. drg%ignat ecﬁbeﬂéﬁnéﬁd&aﬁdﬁéﬁb@@fﬁb%ﬂﬁ&ﬁ%% fichldr I}’egre‘férred hei r

being h have al so been found to be usef wth pect to
fincti onlamoaﬁiaatMmmmmmatmhmmmméah—tmwgbnat ed materials are

often referred to in the adhesives industry as "animal or vegetable waxes"

E)?QQE%)CT{%'@EM tﬁmﬂél m@?? ?}i’lfedl?}‘i Glhﬂéielﬁv: Q@inlegr@pt i ng poi nt
Sasol - Sc ﬁﬁ'ﬁ'ﬁﬁ%l %?Q@r&fegc ‘?9 gl h@?egﬁ?gﬁd ftiondl naxes
gg\g ?g i ’?ﬁ%{nen S OP&&&&%{J ?#?B'n m@'&gg'ﬁenh wax. eéﬁpdrlg P?Iegt hg]; d
oompounds which aIso contain stencally bulky radicals in close 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 bulkcy substituted radicals
in the vicinity of the hydroxyl group serves to retard its stretching frequency and
cotrespondingly, its reactivity; this steric hindrance thus provi ding the phenolic
compound with its stabilizing properties. Representative hind ered phenols include:
" [0071] 1,3,5-trimethyl-2,4,6-ris(3-5-di-tert-butyl-4-hycdroxybenzyl) benzene;
[0072]  pentaerythritol tetrakis-3(3,5-di-tert-butyl-4-hyclroxyphenyl) |

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

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

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

[0077] " 6- (4-hydroxyphenoxy)-2,4-bis(n-ocytithio)-1,3,5-triazine;
[0078] 2,4,6-tris(4-hydroxy-3,5-di-tert-butyl-phenoxy)-1,3,5-riazine;

-4 -



[ 0096] The partially crystalllne ethylene based polyner conponent of the
packaging fil mconprises about 5% to about 65% by wei ght of the packagi ng
film conposition. Mre preferably, the partially crystalline ethyl ene-based
pol ymer -27 conprises about 15%to about 50% by wei ght of the packagi ng
film This partially crystalline ethyl ene-based pol yner conponent nmay be a
honmopol yner, copol yner, terpolyner, interpolynmer and/or bl ends thereof
having a nelt flow index under 2.16 kg at 190C of_O. 059/10n1n to

800g/ 10ni [I0#}: pr eﬂlembbtad@eﬂow5 jdett: ~Ahripidreecy’ eﬂ@fehesphongtebel ow

et i no pBdHOTor 408 lmsostiolstistal sctar pRE AR RSO how 1000

[ 0007) AR S oS s gk @éb’é”ﬁhﬁr% iﬂ&%@ﬁ%@%f zati on,
B(r)I Ilerzl z tIOF‘ or %@%@Iﬁ%@g copo ymers obt al negﬁg{/&zzpeg?’er natta

cat al yst Mm?rmjmmbmmml(uysﬁsﬁmch%yﬁﬁf éxganple)apr
ca

net al | ocene al yst pol ynerization., ( One of the pref erred polymers is
EMA whi chthiediprepioiate cestoes anchplhqsphﬂes,u 23 chelating agentspdnal fetaln At of ma
under the _trade desi &nat I on Lotr [0099] Anot he[ preferr &Wl’ nmer_is

singl e si eachyrtars s daexample 8 ehift 95idy Sl - rafli |y
commerci a abl.e £ or exarrpl e from The Dow Cheni cal Conpany under
t he trade‘l']’aéé‘?ygﬁﬁ &%‘?Pﬁ?lflﬁ [00100] The thernopl astic el astoneric bl ock
copol ymer onent ‘W@é oA he bout 40%
by wei ght[O@G?he pTEagl ng % onpos:u%lé%%ﬂ{]ﬁ?re pref er abl (}){&ée?'hta

el aStO”Erineieﬁ)ﬂl(ﬁﬁha be Prydesedasing ias ?%f't&@ﬁechhi@%skh@% ﬁﬂiecai-t tlae packaging
fil‘m conpositi on. n addi tion, the elastonmeric bl ock copol ymer preferably

has a melnepfesematmmxampbrofﬂharpﬂc&gmprmdmmmlvesz plcing alltoftheC. (001011

Anong t he useful el astoneric bl oc pol yme e.thgse having structure
A-B, A B-S stan@@,)ga.leckste mgﬁcewﬁeraedrpr @ﬂfﬂﬂmeégclgptséhyam uty ar omat i c

_lIJ_I o::k hav]{nrr.l?g ﬁ%(ﬁ h%(r})rﬁtf an e%T *’Bﬂl Iérﬁ}la&a rubberd&ﬁn@d%t&gsk aving a
g | owner an - , &A% i nt eger
but aci endtpater BB e erigh it BF U pibl ﬁméy’é*@%%bé@?éﬁdtﬁ%fty?éﬁﬁ‘

(SIS).  350°F. It should be understood that the precise temperature to be used in €his step
would depend on the melting point of the parhcular 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 include
colorants, such as titanium dioxide and fillers such as talc and.clay, crosslinking |
agents, nucleatinng agents, reactive compounds, fire-retardant mineral or oxganic
agents, as well as ultraviolet light (UV) absorbing agents and UV fluorescing agents,

. The Polymeric Packaging Film

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

comprising 8 homopolymer, 2 copolymer, a terpolymer or an interpolymer having a
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-28 styrene-isoprene (Sl), styrene-ethyl ene-butyl ene-styrene (SEES),
styrene-et hyl ene- butyl ene (SEB) styrene-ethyl ene propyl ene-styrene (SEPS)
and styrene-ethylene propylene (SEP). [00102] Wile the total styrene
content of the polyners can be as nuch as 51 w-%of the polyner, and since
t he polyners can have nore than two A bl ocks for optiml perfornmance, the
total A block should be less than.or equal to about 45 wt of the polyners,

S6 o' (ot JRURRSHReE of DA% it 0Bt & ot 8l DEE wBsT e el g
s about ggi:{igsgfggtfg%@@@» (B oS BBEUA95 by WERHE F aMfibrrhdptadiROUt 20
- S ) ner

to 45 w-% n-an S- tyrene-isoprené-styrene) copo , the

pref er r ed g RInesi Blockejopolyrher a $R0CARDALR, gm,ﬁog-?qx IB, gri(@f-er r ed
styrene content is about 14-35 w-% Hydrogenating the but adi ene ‘m dbl ocks

produces B)pNewherem dbtompsisesmpolyvinyl ppomaiiid hlockhawinga Tghigher than

From Kr ar 8H°GHdF gampEises e BbimABUck IEVinEs 16 ieret SR ThO 5o Y ROMBFBFoCK or
[0bz05) TRENHERER SoPppun. g ' taets bh B bedish (@ Sesdt%ald Sk {rom
K P ' i i a ;

el ast oner 25T on SR of dEfel b ECmbRRRE S thotline: Hiepolp itk Te,

about  25%durer\iRanl 0 wWiheeeil 3k dlaktothdr hdy B@ﬂﬁ)gﬂigqéﬂaﬂbad%élasteﬁef,q ably, the

el astoner conprises about 15% by wei ght or |es f the packaging film
conposi t i propyleng-basey elastemer arapblepdwf etirylere-basegdrand fropyiapesbakgd | ower t han
-10C. The el ast omer)srr‘gg be an et hyl ene-based el ast oner, | ene- based

s a prop
el Zstorrer;elﬂﬂpmﬂ'%r(é ergimiflegmonid o6 mﬁa@w@hﬂemémeépabmm s.
Th term," et hyl ene-based” .refers to,_an el astoner where ethylen rises a
portion nﬁhﬁgpg%lp,sn%ﬁgsgcgg%q E{DF’% cQRelymet, ?ﬂf@ﬁ%@rtcﬁgm%@hpmggﬁoup by
wei ght , < AL~ s . e
propyl engﬁgl(-)érr%ftlh gtécgfag‘ﬁg% %&Q@%ﬁ)’?@?ﬂ&w gg@gggﬁaﬁ@%@éhﬁl%yl ene is
the predoghihdpy offesibn Bf a0dastubout 100)e maRinedesy DIST)hd arfeRAgatide usef ul
el astonmers are EPR rubber, EPDM rubber “and/ or ‘

value at break of at least about 100% measured by a conventional film tensile

strength test at 2 inch/min
fo08s6] The wax material component of the packaging film comprises at least

about 25% by weight of the packaging film composition. More preferdbly, the wax
material comprises at least about 40% by weight of the film compbsition 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, the latter melting points being determined by ASTM method

D127-60;
[0090] (3) atactic polyproﬁylene having a Ring and Ball softening point of
from about 120° to 160° C;
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bl ends of EPR and EPDM The term EPR, as used herein, refers to elastoneric
copol yners of ethylene and propyl ene, or such copolyners nodified with
functional mononers. The functional nononers include a class of unsaturated
organi ¢ conmpounds contai ning one or nore functional groups including
carboxylic acid group (-COOH), anhydride group (-CO O CO ), hydroxyl group
(-OH), ether group (-OR R is a hydrocarbon radical), primary, secondary
and tertiary am ne groups and ester 3roup. The content_of propylene in the
copol ymerf0081] n t he(4) amgtallocénelcaalysed pronyjencebafed wax &l ti9s¢ bet ween 20%
to 45% by wei ght.  The t&rlm, EP rgCers tﬁr.el astaqneric terpolyners

CO.”F’Li si F@m@f@]@“@?ﬁ Ak Enge the 15me HiEBiSP et veen 20% and 45% by
12,75 JREPY, ) gl e sy e e

ethyl | dengahHoHidie tRscAbed il DI Fahiite 1:014(25326/319075:04 Weppr/3B921Toe EPDM

used here al'so I nc unctronally nodified versions of terpolyners
cont ai ni G H%OBYOSL I onal groups herein nentioned above. EPR and EPDM
rubbers are commercially avail abl e from Exxon Chenmi cal Conpany under the

Vi st al on [0883F namd6)raynthetiowanes madgbyrpolymenzingeathon menazdfle andt r ade

name. Functional |y, nodj.fi ed _EPDM cont ai pi ng anhydri de groups are sold under
t he tradémblﬁflﬂﬂm%%a Conpany. As can be seen from what
is discl bove,, -t he pre I E rubher « ' n 5%
to 65% ﬁ@ﬁ ght: (%il %ﬁhﬁ%.gﬁ@ﬁ%gﬁ‘ uah‘ggl&g%tgésﬁaﬁgie e above

65% t he ' ' . t%@ﬁ@?f : A aRip SThé nost
pr e?‘ er ablt§ ﬁd@gfk‘t"!\?iﬁ@ﬁﬁ?&‘)‘% 40 A)%%/ﬁt\%gicgh of %fl;‘aRI,ém(;?(gﬂE]P%ﬂl\-/lmgf a rh's%iﬁ

ther eof . hiteRQ8hréEhmardci kefroneEsstmen Cheynicad@or tndéd thedsedel abl e as
fort exanple under the trade designation "Vistalon' from ExxonMbil Chemn cal

Cogpanyl, ﬁm]éﬁmﬁéna‘.? rhe-matesiala widoh pusr prefesred to ageinthe Eﬂb‘%ﬂmf I lofhest i cs,
" Ki " SM Co ny, | D=3 .0010 i i

2grrg_ols!et ireea EFCRGER baye § Rmgand el 50 | poigt ot Aot go 330 A o
Civent | opeapEetstthef aphPER e RxtsIE sHE alibol ERRASIe O Vmpt yletf BT Sl T

t her eby tsligsthfiled ind1H86 By dRg8k3s P ainid) OfisH il VREERBISTAS andesil¥achg oxi dative

degradation which normally~occurs during the ranufacture and application of
t he fi | mhydrogenstet italbowsland kby ei, ¢ottanseedoiljicastoy of ymenihadimbil ded fiveral
product to the anbient . . . v

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, 2 hard wax such as Paraflint H! 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
composition. More pfeferably, the partially crystalline ethylene-based polymer

N
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envi ronment. Such degradation is usually manifested by a deterioration in
the appearance, physical properties and perfornmance characteristics of the
conposition. Any of the stabilizers/antioxidants previously described
herein for use with the hot nelt adhesive conposition nay also be utilized
in the polyneric filmconposition. Anmong applicable stabilizers, a
particularly preferred antioxidant is Irganox 1010, a

tetrakisg be b, 159 to Alsouit 502 by whight Of the/packngitien Hitmat i
manuf actured by G ba-Geigy. [00110] j(Theg]:gacka Ing fi Ig% conpositions of the

present  mystaitie athyignesesci POl coRpoRgIIngy b o HEDOROARGUESPRYEWS N the.
oot oot oot et e dboiondE oty
andyt her 251&? é?bﬁPfﬁbégZ W@P&ﬁ%@ﬁ%@ﬁﬁﬂﬁ%’? ﬁr efﬁ%y E?kﬁ??@#{% %wo
400 " GrdTRisb1,P bELS/ TDUmAR Ol ok, TR S GRL A BIATHRK B GclEha o0
initial aiDS@rn@elﬁﬁgpbﬁﬁrof 40?C asl130°C, bued preferrédmelting titelow! 1DOREL ed i n

CO2 at a slow flow rate and the bl ock copol ynmer is added. The film

SN | S s g g s e i U N
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excl usi ogatalysp IWn(oiEﬁigle—'EREEa’caltfs(g golwnmkdtioﬁ oy metallgeend r act i onal

SEC, Nucl ear gneti c Resonance (NWR). 112] The viscosity of the inproved
packagi ncatalyishpolymerizagiossent i nvention is about 1000 to about 1,500, 000

Ther mocclSt8Blot ner O iaBs PIATETSA PODIPHERLEMAHBICH 5 T RELY KORBSRAY
oo 91l ARG S50 e T 5 Bl Bipaton BB, <0 200
Gescri DA e ai . B o 28 o B ng
catalyzed polymer which is readily commercially available as for example from
The 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 ¢opolymer preferably has a melt flow index lower than. 15g/10 min under
2.16 kg at 190°C. A

[o0101] 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 compound, and n is an
integer of at Jeast 3. Examples of these latter block copolymers including styrene-
butadiene (SB), stjrene—butadienc—styrene (SBS), styrene-isoprene-styrene (SIS),
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the nolten conposition onto a rel ease coated surface. Commercially avail abl e
machi nery for perform ng these manufacturing techni ques may be purchased
from The Nordson Conpany. As earlier discussed, the packaging film
enclosing the hot nelt adhesive conposition nmay be charged directly to the
melt tank of a commercial hot nmelt application nmachine thereby elimnating
any waste and avoiding many of the shortcom ngs attendant to the use of the

packagi ngbRPISTRERHEL SOy D s AR e bt SSERS minctbhylant.
t echni qu%ﬁplglg%gﬁﬁ@%ﬂée@p@ﬁ%rggﬂeﬁf‘.gtyeénaqs&‘s)@jmtyﬁﬂmsm?hmi eces in

general , STV ocks,” or i'nto nolds, or transforned into a form of

package 'B}@qmehé (ﬁp)_bag, a thernoforned tray or a wapping filmor sheet.
[(00114] Particularly the new filmconpositigon nay be processed t fsohm a
: k

fi 1 m by[0@102ht i onaWhile the tetalstyeoa content piithoe pRlymeTsRa e A e
Compos t erbaeb e SoliEB, SO ALESE ROSBHISAER JVEYE Bt RPRLEHY A BidTl for

i mprove it ,OC abi | | | :ﬁﬁjd' ' tlfdﬂ @iﬂ{I‘t bgues,
;gg t\c/) ilﬁ‘B W%M%ﬁ?@lén%gé&p%m cgf’q??%’\a o aé C e?%ls)?lﬁggﬂbﬁg fhese
pr ocessegy oefie Lolyidrs, dRNEIcH bike iyl delksd tigen oflogeblbiind wideofthed, siit
and wound upon eltT7to form

oll's for storage an subsequent use in
comrer ci ablymey dinl @b$-B-Si (styrewe-buthdienspsiyrenen copolymer, ithe praferredegar d, the

i nproved” packaging filmof the present invention can he utilized on -32
sem - aut omdecwle weight isiabeut 5(?,00&@0 dﬂ@ao@ﬁﬂ%bf e m&m cé’é“‘?‘ﬁd% e
manuf act U{.’ed der H’E% trade designation "Mark 101- 12-A system Inverted
Hor i zont PO 045 Wt-%And Seal Machi ne", and which is manufactured by

Preni er ing S 57 ; : ' ati bl e
meni ndlPTET "o é‘zélﬁlrgfxl §e@§€?’g%l%wgg§€w?\k@|)l e @e.{’%’gﬁ?. 100115]
Exanpl esnf (10d8d wei grnid el ¢t 180, (00 200,000 andiithe preférudidtytene dongereds ent s
and m xing procedures described herein below. A total of 250 granms each

wer e radebautl4-B8 wiexiliypdregenating thedubadiene mishlocleopraducapaubberyier car bon
pover ed_ BydbloRb Gt e pleatiponvgrenal Shyleniariy e TREROWS: uni ¢ and &
co 2 ot 1 shaR e BeRl B AR B RrBB Pt T
Enichem, Atofina Elastomers and Dexco. Multiblock 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 packaging film comprises about 0%

g 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 comi:ositiqn, and comprises a copolymer or terpolymer having a Tg lower than
~10°C. The elastomer may be an ethylene-based elastomer, a propylene—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 predlominant group by weight, and the

term "propylene-based"” refers to an elastomer where propylene comprises a portion
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in the tables below, were added to the container in an appropriate sequence
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 appropriately to be tested. [00117] Fil m sanples were nmade on a
Meltex CL 104 | ab-scale coater fitted wth an EP-11 slot die nozzle in 2-in
wi dt h anghepedt, laad @spaially shiebé plopyiene istint predonrinant prouyetly wedight einthger .
Tenperature was from 250 to 375F, depending on the viscosity |level of the
film mat polyaner.and rol ling speed was about 2 linear neters per ninute. Any

wae. hAOOVA « or it DiDiseRd SRR ot BRI RS, R TubBhe il . o
it or | a1 Bl DYRRH IR ERDIE The top PR Stoscl MHEGEL refip 1o Blpiaegt !, O, 11

t enper at H&gﬁﬁ%@?ﬁ%ﬁkﬂe@g FOgyRAE dtisudh c'tk))iiélyﬂiieﬁs mo@ifegwidi € made from

6-mls or and” have "dog-bone" curved shape with no sharp

cut on tfiectidnabmionomers.i The finctiopal mehémers thehudw a classsoff wasabiratdd ongat i on
value at break is reported as average on_3 to 5 sanples. -33 This test is
ai med t oorganit eerspowndsentiainingoneermers funstional SEouRE Mclyding sarhoyelic

st AR L A B B
psi . ancEBUP QR FEB EyorbPalRf I mYRAR, sPoon R sl RB RAlng 0 7

days. Af gRjupsland\wsts gtdit@p.smbe@teﬁpomﬁbymwntuesomgb?qheﬂmtmerraﬂ@s made
i f (no or little or noderate or strong force was needed by hand to separate
sur'f acesof 1 5% todtd%s by hveeight preferabdy betsveend20%do 43l byt wepglts i Thetermat her
condi tions__where the adhesjve package can_he stoi;geoz or sﬁhi pped, [ 00120]

M gr at i oRPPMireferetocipsp e CORFisiBE R itPm0%bysweighh 50  or

i 11 or erkroLemB 0] W eshpact PR SR be ot B bP B R 2Ry, or o

speci e it bltiyIRaRId rhurdlibl159% by YA of §chBhe TBESABAR 108, L N1 0UGh 2

film mat ove tine. square surtace I nc of filmwas

put in denadédnephorbottidiens; @thylideae-nofwnpheaiceptloptheniivee, maadiene
paral | el epi pedic formwhich |arger base was | inch by 1 inch, and hei ght of
about a apdasoprens The HRIOM usedchare elserinelaicles Smathonally modified versions of

terpolymers containing the functional groups herein memtioned 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 Exxelor 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 coxmposition most preferably
contains 15% to 40% by weight of EPR, or EPDM, or a. mixture thereof.

' [00108] " EPR and EPDM rubbers are readily commercially available as for
example under the trade designation “Vistalon” from ExxonMobil Chemical
Company, “RexFlex” from Huntsman Cotporation, “AdFlex” from Basell Plastics,
and “Keltan” from DSM Company, Inc.
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adhesive piece is placed in the center of the filmsquare. Another film
square is put on the top of the adhesive piece, and this top square is nade
of a low tenperature heat sealable material. Wth |ight heat provided by a
hot air gun, this material is sealed to the edges of the bottom square
film in order to contain any | eakage of the adhesive piece due to
intrinsic adhesive floww th tinme or increased tenperature. Such "pillows"

are put i ven i B%%LJ@ I : ‘ ved
fromthe EQ/%‘WQJ% er gﬁéﬁ%ﬁwﬁﬁg’? ms#y%ﬁ?%% #%ﬁéésa?gﬂﬁaﬂggfa room
t enper at ur gntibgidatt] The'stdbilizérs ehictcataeful in tHedictinfelt @mpbyitibns ofthkri ction
with no pressure, tack to finger or tack to itself. This test is ained-to

si nul at e t presemti ihvenjioncere imeorpotatadrie telp protact thepolymers npted abové,aodh t ypi cal
hot melt cqgnpagsitions, in storage qr shipnent conditi, on' s. ,[00121] DSC test
met hod was thesetyohedataladbesive 5 qm&%eﬁwwae aad qxidativest  net hod

T by VRGR g 2508 SRR e A R ™
e o 1o 8 G YR SR LT it g8 e 17

agai n fronedafinanidnt.| SEEWBegridation Bususlivpanifbsted beraciaibratibn i thiFgeasur ement

of the enthal py of fusion of the film conposition expressed in Joule per .

gram of nasppeatdnce, physical psopettidsuad petformaneeneharanteristics of thef compokitian. as .
ot [ S0tABY ofee SizaBiralPTans PEoipuls Aercihedibortin o et thatoind |
e and Rt Ahékv CHAROREEn Aty Bhititestin' 6 BebRieris i thER B8 on - ©
ower od by ungepplicdle RabDAES  PGIRY Belelod iilod ATl ohguily il 40C1 !
cont ai ner tefrakis(methylege(3l, $di-teri-butyb4-hythexylivdrseitnahate pitldre of each

conmponent, cal cul ated according to the ratios shown in the tables bel ow,
wer e addeomaeufapiyreddin QibreGeigy. an appropri ate sequence to allow nixing

it DOHD 12 ot Sl e BCEA did
e el BN D 19 SR

mel t wer e inoeiResplacing thetwigx hitkeriih 280 AUD RS BiBFodemd TP h §Sck P Ay on each

case studied, a )
keitle, 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 melting 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 conventional 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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preci se anount, typically 20 g or 40 g of a 6-mls-thick filmof the film
material was put in the nolten adhesive at the considered adhesive
application tenperature, typically 275F to 3501F. After a period of 30
mnutes with no novenent in an air- circulating oven, visual observation was
made of the nolten aspect. A snooth agitation perfornmed by hand with a

stai nl ess steel bar at about 60 rpmduring 10 rounds allowed to visually
assess th tréwﬁ btekictéxclﬁiéﬁehmmgfapﬁ? (BECY{ EREFDigs.i cpyistallinftiye oven, i f
still non onoge us aspect were observed visually or with a stainless

st eel bardnfmrﬁ'hm:[omjl&m;Nncleagnaﬂa&eeohanceM}mered 3- bl ades

propeller at 50 rpm_ Gbservatign was nade after m nutes. Each tinme
a di ssd0@ii2h t est Thevissesityehile, imprgyve Eaﬁlﬁﬂﬁﬁeﬁgﬂq @ PresentinyentipRn f or

B:%E%E”%&swbgﬁt 000@&502‘%}@%8105@66&&&@«53%5@3’3@3 B gomtar ek o SP’QSTM
pr oduced 5%5%% by op'ilé'i‘s”?E&#@@&%@@E&ﬁ%@ﬁ&%@%ﬁ?&vﬁgsZ”Eaie?

sof t eni ng:pOI ﬁ{zﬁ i Asgggording to
ASTM E- Zgwirgre 1od gﬁ% wer pm on bl ank adhe5| ve sarrpl es in the

sane ti NeEVRthodDIZI6IE1 rehesmixbdeaid equitibiited; the nblieacackagingdfildi efthieut i on

test described above. Adhesive forrrul as used for this migration test were

made accqur@seny invention mbmgaqxﬂmdeduﬂmglwﬁhﬂh@&mmwhcmp@mwt i on was
call ed "high, oil contené adhesi ve" 20/ | ast .222B, 5 % Escor ez

56?? dzo%%@llﬁlw desgribe @w?g%prﬂm@ Jt‘}‘i'é'Fmg(% N was
% 2228,
560 Syl v B AUER GlnS 638 afifs REJBAR ¢ V@Jf@%ﬁ%@x Bilfrefije ﬁﬁea%ﬁlwéﬁggl%]

Ageing t éhlﬂér!{ Fnﬁﬁ’% dfﬁ’ﬁﬁ%

sanpl es S%% I n Efﬁ gsel y CO ?ré%adhié?%ggagl as E?g{]ﬁh?ﬁ%%%ﬁ?%at %béi%%

Vi sual OnieNmtsmrﬁompagy Adeariferatisdissed; thepackaging filmrencldsig thediok i ng,
ep

skin, sedinentation hasi ng@occurred Tests were perfarned on bl ank
adhesi ve mshn@hmva mmpesgmmy chgrggd d@@ﬁﬂﬁm the meltfankofee sanpl es

produced in the soI B@F .est d ahove. 00127 ﬁl#g at ed
speci men<SOREPEIca) ga 94&05% %l? BRChi gh” speed
coater. VoShuzP h{ai& %@%hbﬂsm%ﬁ%ﬁaﬂﬁ%%e hi¥of the conventlonal

packaging techniques discussed earlier.

M

[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 to form a

- 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 Iutilized on
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coater was fitted with a 0.0 18 inch spiral spray extrusion nozzle avail able
from Nordson Corporation. Wien slot coat technique was used, the coater was
fitted with a EP- 11 slot die extrusion nozzle avail able from Nordson

Cor poration. Adhesives were spiral sprayed at various coating weights,
depending on the application required, with different open tines -
typically 0.1 to 0.5 seconds - to the 1-bar-nip rolls conpression.

Appl i cation tenperature s, sef...bet ween 275F and 350F .depegndi ng on the

appl i cat i offIs %{P&'Xﬁﬁ%ﬁlﬁ%&\ﬁﬁms@g negSych F@&Wé‘a on bl ank
adhesi ve s LS4 ﬁ{é‘q{ ' ERR%IG g%nj aie hesi npl es
produced in the Hkggtﬁ@te?on %%{E%‘Z@%rl eg@a pv@ﬁf%ﬁggﬁ andard

pol ypr opy! Hpfizofas FermpPiit Sed Sealaviavhiven, sbwhith is vidfatiréd By PE&Aier
Corporation at 15.7 gram per square neter coat.ing weight. Standard

pol yet hy| ePsckingn Shsteats) 3int. @f Wiatleeshia] Wistconsih. JDther gempatibie machinery imsay

avai | abl e under_ trade nanme DH 216 from Cl opay Corporation. [00129] Peel
strengt h weeasdlyselasted hy theseskeligdia ekt i on in 180 geonetry with a

tensile t (I'nstgxon del 55R1122) in the controlled atnospheric
envi ronma@ﬂ'?gl)c andﬁm %8l ative hum dity). Prior to the test, the

10 hour JPT18)cor e FiiBTidepial balfipRayEr® préhr SO WA ORI ol SRRA HOARE ° Y
was done agroledirbescritied HpSRbeldwl A tatah 250 gmyamvwéﬁﬁaa@@&hdw& ue

over the spl acement of six replicates, normalized to g/in unit, was
reported asidibgwasaarséed enigatabotit308 to WO0W weler carboh divxidestmasphers inea
sanples in the same time as_on contam nated adhesive sanpl es produced in
the di ssollaberatorydype muixer whabcansisie of p poamsiipr peweredby iasmatosea heafingas

carried out with the | am nated.speci npn contapn n | ast.i c. strands. To
prepare t %%&tﬁmer%#%@r&%ﬁt@ﬁg gﬂ@?nﬁ?t%m‘%sﬁp‘%trm %5 iﬁemo dt ex
basi s wei ' &nft{ %Eﬁ i 'Ibu‘l‘%t - :
el ongat i o%ﬁbrvgretée?'%er gzr‘:lédr?gte %%I%é\%g’e&r? a gt;g.réé%r?ﬁggﬁjtrﬁeﬁayﬁ?ggﬁmi te or
printed pdhyle aplartselbi, Wepdddded fythe odhtdindrin a8 RppeosrialRsehadite e MlvweEN
fabric web. The different parts of the |am nated Specinen, said filnms or
webs and swixing whiledimitingthetheahassheandegiadationybfitngredipats dcftarthe he hot nel t
adhesive with .tie ,spiral spray techni , apd.the creep_test .is intended to
be o measdPEREiAiN B contalien WoreRomplétels melted madamizad thormehly te Allowor
melt conpqQsit. LIEN kn,length, ,was
str et oned igePe s AOIGRERAT vartitfis viite FoPil anitdpifiet) 1o B8 ikea

[00117] Film samples were made on a2 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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attached to a piece of rigid board- A length of 300 nm was marked nmachi ne
direction and the elastic strands were cut at the marks. The specinen was
then placed in an air-circulating oven at 100F. Under these conditions, the
el astic strands under stretch can retreat to a certain distance. The

di stance between the -37 ends was neasured after four hours. The ratio of
the final length to the initial Ilength, defined as Creep Retention and

expressed %}Eﬁ’&? | : oy ¢ s ive to
hold the € as?]&?:fsg ran g%%&sﬁ%@%ﬁ%r%# g%tiﬁ)}aﬁdﬁégfﬁ%s?vgggﬁ&bl es in
the sane thaeriak aad thoskiatharkiatitselfiesi ve sanples produced in the :

di ssolution test described above. 100131] Sprayability was eval uated during

t he coat {0@119pcess Blockingdests overeperformedirtie followingmanng : Sga&se coat er
by. observing_visual |y _the_requl rﬁim the spiral pajtern s jn tinme

_?_nd space.mé?%@%z?@‘&g%éﬁi Bd .téf’grf@d’“ﬁgpmrf‘%‘“@ﬁ pf]ger _ pg—v aanpl e.
cgﬁﬁ Zm“ﬁ;&%gﬁéé%g? b1 9 B bE aviRa iE o & 1% fiﬁﬁgféilif_’”"%&i?é??bedd
rapsa +oBREE oF T3 ASRE SR SR Bao Aohrl &ftu) BERE o WaS T

sanpl e vagyddiindl@Uite Sk AbdialeiVirodly BREwindledbylniid toepbiaie and PSA

per formances were evaluated 1 n conpari skin

materi al , sugficérdfiom eachothérh Fhixotest sgnadestolshaniate gossibleowathér sordttionss
measured according to test nmethod PSTG. 7 with a 1.6C/ mn ranp, on 1-inch
per 1-i nchwhewe thecadhesive package aan hg stared pushippedwar d st ai nl ess steel with a

oo AR £ R G G B s 7
SAFT t est O SRO0GE a0 a SRR fre e Th BRBlaEER L 588 AdhehB apdBERL WS ' Uik
val ue was &éﬁf%&ﬁwﬂo@gﬁiﬁgﬁ g«%&e I ST i SRR Wﬁ% ﬁﬁtggié%' ess

steel, and average val ue l'acenent 1S repor or “eac these
tests, 3 hR@kheiAsHiné abitieg to nHow Msrant pofies 8 gdhBrdughloffin gnateliad \Gvek | ons
are used throughout this specification: PE - polyethylene PP -
pol ypr opytiere: A fipiare stufaceien inch by 2yiackhef Glne was put in contact of a adhesive

piece. The piece of adhesive was a parallelepipedic form which larger base vvas 1

inch by 1 inch, and height of about a quarter of an inch. The larger base of the

adhesive piece is placed in the center of the film square. Another film square is put

on the top of the adhesive piece, and this top square is made of a low temper-ature |
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 vﬁth time or increased temperature,
Such “pillows” are put in the oven during few days, fypically 3 t0 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 tb simulate the ability
of the film material to resist migration from typical hot melt compositions ita
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 3
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HDPE - hi gh density pol yethylene VLDPE - very |ow density pol yethyl ene -38
LLDPE - linear |ow density polyethylene MDPE - nedium density pol yet hyl ene
EVA - ethylene vinyl acetate EAA _ ethylene acrylic acid EMA - ethyl

met hacryl ate EBA - ethylene butyl acrylate EE2HA -

et hyl ene- 2- et hyl - hexyl -acrylate EO - ethyl ene-octene EP -

et hyl ene- propyl ene EB - ethyl ene-butadi ene EH - ethyl ene-hexene ESI -

ct Pyl one. DSEybainencrtonodubalf: FomEEA Tnstyments bl Sieav Sagte, Defavare.
Jé%ﬁ&]eé&ﬁéswgke styrene

styrene- but ad| ene styrene SIS - styrene-isopr
styr ene- et e 641' ﬁ@’°§P§/F%Ee congey)
Styrene-i ﬁ@fﬁ%&é’é@ SR e 200°C 8100,
"sot acti & o 54‘58 i ei}'oﬁcg tﬁf’ 7006 aﬁ*ﬁ%f%?;‘ﬁm% P aSEORIEIE  rers v
Fol T ow ng e Ol ol B e v o o
65. 5C nel tjepgrafiofmderial f TEnthalpyaufdusien” is sometlmes also referred to as

"melting capacity" and/or "specific heat capacity" by those skilled in this art.

[00122] Hot melt adhesive were prepared with the ingredients and mixing
procedures described herein below. A total of 2000 grams each were made and the

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

\'U
_1
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in a laboratory type mixer what consists of a propeller powered by a motor, a

. heating 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. Afier
the ingredients in the container were completely melted and mixed thoroughly to
allow a good 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 arnount, 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 2 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-homogencous aspect were observed visually or with
a stainless steel bar, firther 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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avai |l abl e from Sasol Wax Anericas, Inc. [00136] 138 PARAFFIN WAX is

Paraf fi ne 58-60 available from Total SA- (00137] 158 PARAFFIN WAX i s
Paraffin 68-70 available from Total S.A -39 [00138] PARAFLINT C80 is a
Fi sher-trops wax avail able from Sasol Wax Anericas, Inc. [00139] POLYWAX
655 is a synthetic polyethyl ene wax avail able from Baker Petrolite, Inc.
[ 00140] KAYDOL USP 35 M NERAL O L is available from Cronpton Corporation.

wvai | OO £ BRofRle R Vit el Bk pROneElE 0 SRTAL D 500 MEROE:, |
est er t agkdlbvated tépéranined st veert perforried o HaniChdiiistad sandiples if 8@143]
W NGTACK -EXTRA is a aliphatic hydrocarbon tackifying resin. "It is available

f r om Goosaretin@hasom ebntaninated, adbesive samples ppodo@EK the disssolationsestc
hydrocar bon tackifying resin available from East man Chemi cal . [00145]
EVATANE @i‘f!@@d@hGVEVATANE 28-06, LOTRYL 37EH175 LOTRYL 37EH550, LOTRYL 09

Lo, 1091881520 aRutis Bl Soneagbomoten G WIR R b OERYert oo | na
are Lop s#é’ééémg%f#%%ﬁﬁ% T B8 BB IR s S IR - 1202

s a LDPRijusid salifted frotheanetiMelus lon dohesfhitaked adid8iviandipléd\produkd 1280,
AFFI NI TY SM 1300, "AFFI NI TY EGB150 are single-site copolyrers of ethylene

avai | abl mﬂlemhssﬁhluoﬂiest dedcsibed @baved |A dHesivteformmles usedifor Hnisswigrationl yner
avai |l abl e from Dupon Chem cal s., [ 00150] ,VECTOR Is an SIS
bl ock- cdiged Yeze ma W%‘d@lg foothemaixing procodurs qesmq'%ﬁb@el@@w KRATON G 1652,

KRA“TCN Géolrg 33sifibS was called “high oil content adhesive™, made of 22% Ny/plast 222B,
' 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

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

200g samples put in a loosely covered 400g-glass jar, in a ventilated oven. Visual
observations were made after 3 days at 350°F .if any char, gelling, skin,
sedimentation, or dephasing occurred. Tests were performed on blank adhesive
samples in the same time as on contaminated adhesive samples prodiaced in the
dissolution test described above.

[00127]) Laminated specimens were formed by using a Nordson. Meltex
CT225 hot melt high speed coater. When spiral spray technique was wused, the
coater was fitted with a 0.018 inch spiral spray extrusion nozzle available from
Nordson- Corporation. When slot coat technique was uvsed, the coater was fitted

with a 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 betvveen 275°F

and 350°F depending on the application requirements. Lamination process was
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bl ock copol ymers avail abl e from Kraton Pol yners. [00152] | RGANOX 1010

| rganox 1010 is a hindered phenol type of antioxidant obtained from

Ci ba- Specialty Chemi cals, Tarryton, NY. -40 [00153] The invention is further
illustrated by way of the exanples which are set forth below [00154]
Exanple 1: Tables la and Ib illustrate 19 different conpositions suitable
for use as the polyneric outer film Each formulation in Tables la and | b

had an el gaggty difk A APl ine Shnic e AOQH colitfindndtid L | ng
capacity 8g ea ég‘oqﬁgn %‘&#g a he ormul'ation also had excellent nigration
resi st ancgdhddpedeafpledprodin@dlin the dissulution test kdesdribied abaxwe, no st ai ni ng and
wer e non-bl ocking under the test conditions described. [00155], Exanpl e 2:

Tabl es Z00428]2b i | Stasulard polyprofiyléne-based sprspbond aAB-Wasen Webds unsui t abl e

for e as the polyneric outer film _The fornulations.,in Tabl es .2 and 2b
wereu:tll Ewélablegfmé%éhmu 1[%‘9;1& ésﬁoﬂ%?wl%m%r@%gﬂﬁ@gﬁ?ongation,
[ ti it ' ti e h
For mul ot | SRape pelie Byt bToLAHAERRe M i B PBE sipiEimeRR | o
in the co R ' ' k of le t han.100% a
Ims*lti ng Cé%ai%bte?ﬂi&erfﬂ%?g %Eaﬁgggﬁg‘%ﬁgm%%}eﬁﬁ?g?.ﬁbn resi :fance as ’
evi denc lobm xcesspyd] strgistipwds eleasedediinithe machieditedhomial IB0S: Tabl es 3a
u

and 3b i stfate a conmparison of the ingredients of various formulations

?lnldmt Qﬁdtmﬁaﬁ?ﬁ?ﬂfétﬂmm? Sgtﬂﬂﬁﬁaliatﬁo | gr.at 'eg(rjlrrthies?;tngg
at 50C. Atmosplerifewvirgnmest @%gélﬂﬁgt 2 &e. %ge %B@Ilj&ﬂ’o}/é%}‘%f@r ?anﬁ%ept abl e
Cinatcept Anesitgsere i fopedfitnd sontrbitd BhPcdiet Yo ARY OBy 2 e at ur
be 117 S & epbe i HEprbbalibiey Sd abousEy FURALL, THE N vk JRRBERSC, o
for mul at i ggss-A&idlspEel off IDiAchbd/fiin i Tie Mrhgé Pdelﬁzfahimwmthie&lismaeemm to be

109 Joules/gram “Figure 3 illustrates hea | ow versus tenperature for

f or mul at | affsiz 66ticareB, hormalizdd torg/int wnit,rwasteppriod as tké peel sirengtls Fests t o be 87
Joules/gram Finally, Fgure 4 .illustyates heat fl|ow versus tenperature for
f or mul at iSereRssiormsdon bimadhesive ﬁ%mpiqatmahwre? tie pH ATCONIANMRACED to be

73 Joul es/ 8% sg‘ﬁ}pféseﬁ}%auigc? H fle Hisd1Afon 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% elongation, were either laminated between a layer of 1.0 mil thick white or
printed bo]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
.quality of the bond effectively done by the hot melt compositidn. The specimen, cuat
to about 350 mm in length, was stretched out completely and its ends were securely
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 retreat to a certain distance. The distance between the
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-41 made to Table 3b for a conparison of these neasured enthal pi es of

fusion. Table 3 also provides the correspondi ng ent hal pi es of fusion
calculated fromthe raw naterials values.. [00157] Exanple 4: Tables 4a and
4b illustrate the dissolution of film conposition 1416-75B and 1601- CCA
conpared to a 2 ml-thick EVA film where VA content in weight is about 3%
This filmis comercially avallable fromArmn Plastlcs Jersey Gty, NJ.

f\:‘jgl’ens IB\(;EHH%P% g}el_@ééﬁnc %H%F%%Pﬁngfﬁpgr at UI’ e ar OUI’IC? / a¥ﬁ: ISabI ©

kind of @%ﬁﬁe& lak Creep Mentﬁmohﬁ@e@reﬁedm petcefithize ﬁ%)h &4 izag@vel 1 i dges
inaformfill-and-seal process, but as seen in Tables 4a and 4b, may
pr esent pfﬂhlabuﬂnycﬂfthdrﬁemcm hold theyelastic strahds. ’Eastsmrateqnbrfmmnd s are

nor e nPatl ble with the adhesive system due to the presence of |ow

nol ec:JI ablankiaghesive sapplesia thhﬁ@:@ fisne g3 AN ﬁantgmlaategbaéb?swe sampjeso 558]

Ex 5 T H2543,
dfeﬁonEs?rHW@é‘g?‘*f]Qlc&erfb %ggfl g‘;rssété %&g@&ﬁgegrgfgrhgesagf ected byasp to 2%
gretseﬁcmgﬁ heI s%ﬂ&& @%ﬁ%‘?ﬁéd éﬁ‘ngl ve %uix@ E%E'[%Bi%ﬁ%anpl e

6. Tabl ﬂek'cezﬁh&smbnqygﬂggew/&a@ém%ﬁse?ﬁn fwﬁeﬁﬁgl théi'é%ﬂz% A trates

that the elastic creep per nces are "not aff cted by up t the

film mateispiral pifa4 shape id yipiecaid spate.bBlsecoatiipecoindstionsnearisdxddpending | abl e
from Bostik Findley, Inc. Sprayability is also not affected_ by the presence
of the stmthe adhesivesnmple: Festsnitsperdomarchon hlamkradh[mm@amelesrmmw Tabl e

7 illustrates the adhe5|ve rti.es of H2548. 01, trates that
e var | tARe BRe A8 QRCoRt ﬁ&ﬁggée%veesm %P&Qﬁ“ﬁ?@éﬂ&{? ‘%égﬁgﬁpﬁrt%i ted by up
2% of #P@bég/%g% ter| al . H2548-01 is a typical SIS-based adhesive

COhTTEI’CI able fromBostik Findley, Inc. -42 $89-L09L "' NSr g

. |
VO9L09Y00132P v ' Diss@Rftiontest wa erfortnedbn 8ot viscbsitf RESIRAAEA NN 1
HMPSA, H2548-01, available from Bostik Findley for PSA. label end-use. The

sample was then slot-coated on paper at 300°F to get a 1-mil coating, and PSA
performances were evaluated in comparison with H2548-01 with no skin material,
24 hours after the coating has been made, The SAFT value was measured aCcordinQ
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 methed ASTMD6195
towards stainless steel, and average value over displacemerat is reported. For each
of these tests, 3 replicates at least wete done.
[00133] The following abbreviations are used throughyout this spec1ﬁcat10n
PE — polyethylene
PP - polypropylene

LDPE - low density polyethylene

HDPE - high density polyethylene

VLDPE - very low density polyethylene
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og iO8 HI98-09t 099-LDOL "~ D~ r 8 048 LO9L > ~ Nr 949-L09& "~ n R a'i
at8-L08L Sr 8 978-J 091 r tv $i r o o04L-LO9L Sr g . 99L-9141 $r 8
latr)el; 30OM Yg~nRooo$nmwn™ ~NSnm~-N ~Cai “ anaoooo W Jo YO cl111 jO RgrytpuO N N
NN mm-~yy » WNo aPSz t; SM ZZ2 Z nOC 6" y ~3~' ~ty~I!tc~tiY ~~NZZZo
u~y,tyg ~i WQa Q- 0400 ,3 Owlii O4 40 isaaanS- Fr -43 Ml
OCL-1091 009991, e - r we~w_ u_euou a uou 141014 Ml ouou Mal 99AL094
Qozett 'v me= |uau w uLLDPE — linear low density polyethylene

MDPE — medium density polyethylene
EVA - ethylene vinyl acetate
BAA — 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
APAOQ - atactic poly-alpha-olefins
SPP — syndiotactic polypropylene
IPP - isotactic polypropylene
RCP - isotactic polypropylene random copolymers
MMA — methyl methacrylate
[00134] Materials used in the film compositions of the following Examples

are described as below:
[00135] 155 PARAFFIN WAX is a 65.5°C melting point paraffin wax and is
available from Sasol Wax Americas, Inc.

[00136] 138 PARAFFIN WAX is Paraffine 58-60 available from Total S.A.
[00137] 158 PARAFFIN WAX is Paraffine 68-70 available: from Total S.A.
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weuPu r [00138) w MAEMNI%Cﬁﬁumatheﬂn@psm ovailable from Saiol Wax Q 948

[ 094 oOer&l S gc "' aeuou "~ C4 enmu a Mal QZ3L094 001,01, - ammi s
011140( ln“ g me a PPIW M MCI 928 [084 000ul, wMd 01841141 "10j

weuou  100139] = POLYWAZX 655 is a synthetic polyethylene wax available from
~ Baker Petrolite, Inc.

[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 tacklfymg 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 tack1fymg resin available
from Eastman Chemical.

[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. '

[00148] AFFINITY PL 1280, AFFINITY SM 1300, AFFINITY EGSISO 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 further illustrated by way 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 formulation in Tables 1a and 1b
had &n elongation value at break of greater than 10024, and a melting capacity
greater than 100J/g. Each formulation also had excellent migration resistance
because they had little or no tack, liftle or no staining and were non-blocking under
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 othier words, each formulation in
Tables ﬁa 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 comparison 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 temperature for formulation
1601-155E from which its enthalpy of fusion is mea sured to be 109 Joules/gram.
Figure 3 illustrates heat flow versus temperature for formulation 1600-00B from I'
which its enthalpy of fusion is measured to be 87 Joules/gram. Finally, Figure 4
illustrates heat flow versus temperaﬁlre 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 fusior: 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 commercially 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
compounds 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 perforrmances 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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Q=0 v .5¢c Srn=v ri ~mLeC9a'~ CL'0aO6Np~@ e mW3 a
mO Cao Egli- offf now Ol r- vdiNaa N& % G/ _ NC M-51 TABLES
H2994 H2994 H2994 H2994 H2994 H2994 skin material contam nant 82B 76B 96F %
of skin material 0.0%1.0%2.0% 1.0% 2.0% 1.0% Coating Wi ght of adhesive :
16 g/nZ Initial creep resistance 72% 72% 76% 68% 77% 72% standard devi ation
5% 4% 5% 3% 2% 5% | after ageing 4 weeks at room 67% 57% 56% 62% 67% 69%
tenperature standard deviati on 5% 4% 5% 4% 5% 4% after ageing 4 weeks at

130 64% 52% 55% 59% 65% 61%

TABLE 6
H2094 H2994 H2994 H 2994 ‘H2994 H2994
no :
skin material contaminant 82B 7B . 96F
% of skin material 0.0% 1.0% 2,0% 1.0% 2.0% 1.0%
Coating Welght of adhesive :
15 gim?
[ 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 _ 857% 7% 56% 62% 87% 59%
standard deviation 5% 4% 5% 4% 5% 4%
after ‘99'“%:9";“"3 at130 54% 52% | 55% | 59% 65% | 61%
standard deviation €% 7% 5% 5% 6% 5%
Initial creep resistance 80% 80% 7%% 79% 77% 75%
standard deviation 3% 4% 4% 4% 4% 5%
after ‘9":::‘:::;':: at room 70% 73% | 75% 66% 70% | 71%
standard deviation . 3% 5% 6% 3% 5% 5%
after ’9‘*'“%:;;“"‘ at130 68% 2% | 73% | 1% | e9% | 7% |
standard deviation 4% 5% 7% 4% 5% 8%

.52.



degF 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 agei ng 4 weeks

at room 700/ 6 73% 75% 66% 70% 71% tenperature standard deviati on 3% 5% 6%
3% 5% 1 5% after ageing 4 weeks at 130 68% 72% 73% 71% 69% 71% degF
standard devi ation 4% 5% 7% 4% 5% 8% -52 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
(glin) standard deviation 104.3 193.1 122.9 180 degree T-Peel average peel
force val ue over 2006.8 2066.1 2132.3 displacenent (gun) standard deviation
60.6 138.4 73.9 softening point In degF 196.4 196.8 197.1 | ooptack 2514. 20
2057.80 2199.4 (ma)dmumload in Ibf) standard deviation 210.70 140.60 271.8
viscosity at 325 degF In nPa.s 637,577 19BU/EY 5725 SAFT value In degF 137.3
139.7 138.7 standard deviation 2.1 0.6 2.1 -53 CLAIMS W claim

H2548 H2548 H2548

skin materiai no contaminant 1601-155E 1601-110F
% of skin material 0.0% 20% 1.0%
180 degree T-Peel
maximum of the peel value 2231.0 2208.5 2104.9
' _(gfin) ‘ '
standard deviation _ 104.3 : 193.1 122.8
f 180 degree T-Peei
' average peel force vaiue over 2006.8 2066.1 2132.3
displacement (g/in)
standard deviation 60.6 138.4 739
[ softening pointindegk | | 1964 | _ 1968 ] 1974 |
| looptack
{maximum load in 1bf) 2514.20 2057.80 2199.4
standard deviation 210.70 140.60 271.8
viscosity at 325 degF in mPa.s 6337.5 5£937.5 5725
SAFT value indegF | 137.3 1387 138.7
l» standard deviafion 2.1 06 2.1

~53 -



| . A package, conprising: a plastic mass having a finite size and shape; and
a polyneric filmsurrounding said plastic mass, said polyneric filmhaving a
conposition conprising: at |east about 25% by weight of a wax materi al ;

about 5% to about 65% by weight of a partially crystalline ethyl ene-based
pol ymer conprising a honmopol yner, a copolyner, a terpolynmer or an
interpolyner having a nelt flow inddAIMS0.05g/10 nmin. to 800g/10 mn. at
190C and a DSC nelting point of 40C to 130C, about 0% to about 40% by wei ght
of a thernop sHLc,eIastoneric bl ock copol yner having a structure A-B,
A-B-A A (B-A%*“EMor (A-B),-Y wherein A conprises a polyvinyl aromatic

bl ock having a Tg hi gher than 80C, B conprises a rubbery m dbl ock having a
Tg lower than - 18GacNageob@hpsdsg:a mul tival ent conpound, and n is an integer
of at least 3; about 0% to about 25% by wei ght of an el astoner conprising a
copol ynmer or [e[ onner,haang a ng#?éep than -10C, said el astoner

sel ected froAPEREC BREUVERTIELS Fige sk shape: @y | ene- based el astoner, a
propyl ene- based el astoner, and bl ends of ethyl ene-based and propyl ene-based
el astomers; whes@hBrid MAnARRHBInd e RATE iphlsliy maxstsaldl bPgnRERY fiRnehRaged

pol ynmer. thernoplastic elastoneric block copol yner. and el astoner conprises
about 36YRBYSIHBTOIYFH e total film conposition; and wherein the film
conposition has an enthal py of fusion of at |east about 1001/g and an

el ongation val g abolRNSakbPiveht bLATHx ARAYI;100% 2. The package of claim1l
wherein said polyneric fil'mhas a thickness of 10 mcrons to 100 m crons.

3. The package of claim1 wherein said polyneric filmhas a thickness of 10
mcrons to 388PutiS¢y ghgboutsh?a by mrishiadicaputiolly efvalatine cihelees-hasdirglysenrymeri c
film haémﬁpﬁi@%ﬁ&ﬂ@ﬁ%p&&nﬂg a dOpBIyaRS, 4 RrpBAferr @h IMerpoPmetRvRaGkagelow claim

| wher el ‘ | rises at | 40% b “of said fil
conpos {15h 0! BISFHE BAckAD8GP TERaf P whes B PR Tt 47 oo EBRBi 1 ses

25%to 65% by weight of said filmconposition. 7. The package of claim1l
wherein sai day@x 09L& hbakt 469 KR! K6kRCof § WRrOBISHOURstomeric block copolymer

having a 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 compound, and n is an integer of at least 3;

about 0% to about 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 ethylene-based elastomer, a propylene-based elastomer, and blends of ethylene-based
and propylene-based elastomers;

wherein the amount of partially crystalline ethylene-based polymer, thermoplastic
elastomeric block copolymer. and elastomer comprises about 30% or more of the total film

composition; and

wherein the film composition has an enthalpy of fusion of at least about 100J/g and an
elongation value at break of at least about 100%.

2. The package of claim 1 wherein said polymeric film has a thickness of 10
microns to 100 microns.

3. The package of claim 1 wherein said polymeric film has a thickness of 10
microns to 300 microns.
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consisting of a petrol eumwax, a synthetic wax, a polyolefin wax, an ani nmal
wax, a vegetable wax, and m xtures thereof. 8. The package of claim?7
wherein said petroleumwax is a paraffin wax. 9. The package of claim7,
wherein said synthetic wax is a Fischer-Tropsch wax. 10. The package of
claim7 wherein said polyolefin wax is selected fromthe group consisting
of pol yet hyl dne, [t yaclqeyl dhdaimetl hyheeie- daik pdlyompol jlme has apghicpydsendé-40based

copol yner.s._a okt LT thereof. 11. The package of claim 1l wherein said
et hyl enéﬂlﬁré)ggg)%ﬂgpﬁg%%ﬁs selected from the group consisting of LDPE,

VLDPE, LLDPE, NMDPE, HDPE, EVA, EAA, EMA, EBA, EE2HA, EO, EP, EB EH, ESI and
bl ends there6f. 1ZThe Phekagaokatpemolf wherainmnsaid whe meiteriad @bohpasdsydtdenst HRfdey

pol yrer “:,ezghg%ﬁaiqéﬁnfgg%oﬁﬁﬁgage of claiml wherein said ethyl ene-based

pol ynmer e“package of claim1 wherein said ethyl ene-based
polymer is EB. 15. The package of claim 1l wherein said ethyl ene-based
pol ymer has &. nel {Tht lpavkage ndelailbel oheBigdaidwak matdrél codmeripacideeo 65%diyai m |

wherein_sai - olynmer has a nelt flow index below 7g110 mn.
17. Thev‘fae }Egggeﬂ%bﬁgfégﬁ%g%ﬂaﬁer ein said ethyl ene-based polyner has a DSC

mel ting point bel ow 100C. 18. The package of claim 1l wherein said bl ock
copol yner i s 7sel edhegatkagmdfitaimgr ohpreaosasd stk mpterial $8selSBS] {iBinShe SrBH,

SEBS, SEP, .SEPS. SBBS .and bl en t fo - h 0, im
wher ei n CQ%%‘%’@I%@WE?ESV&%’?’ aisgﬁ@f:igg(”%g(ﬁ pollﬁgle%gc agggn g‘?ﬁﬁgﬁ% v‘\%ﬁg‘l‘rb[egl n
sai d bl ock, eepolxures theemia nmelt flow i ndex below 15g/10 min. at 190C. 21.
The package of claim 1 wherein said block copolynmer conprises 15% or |ess

of said fil myconpgsitian. 1.0 f.clai i i.d el ast oner
is selected fsromt 5pﬁ@%&ﬁ%gglg%?s@%ﬁéﬁgﬁd%ﬁﬁgle%%aﬁg%ﬂefﬁ ?a[lxher eof . 23.
The package of claiml. wherein said elastoner is EPR having a propyl ene
content of aldout IheophekagdUf biinad| ghereinZsdid shinehepackage a dischéal mpdchwher.ei n
sai d el astomer is EPR having a propylene content of about 20%to 45% by
wei ght.. 10,  The package of claim 7 wherein said polyolefin wax is selected from the
group consisting of polyethylene, polypropylene, ethylene-based copolymers, propylene-

based copolymers and mixtures thereof.

11.  The package of claim 1 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.

12, The package of claim 1 wherein said ethylene-based polymer is EMA.
13. The package of claim 1 wherein said ethylene-based polymer is EQ.
14.  The package of claim 1 wherein said ethylene-based polymer is EB.

15.  The package of claim 1 wherein said ethylene-based polymer has a melt flow
index below 30g/10 min.

16.  The package of claim | wherein said ethylene-based polymer has a melt flow

index below 7g/10 min.

17.  The package of claim 1 wherein said ethylene-based polymer has a DSC
melting point below 100°C.

18.  The package of claim 1 wherein said block copolymer is selected from the
group consisting of SB, SBS, SIS, SIBS, SEBS, SEP, SEPS, SBBS and blends thereof,
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25. The package of claim 1l wherein said elastoner is EPDM having an et hyl ene
content of from about 20%to 80% by wei ght, a propyl ene content of from
about 15%to 70% by weight. and a diene content of about 2% to 15% by

wei ght 26. The package of claim 1 wherein said el astonmer conprises 15% or

| ess of said filmconposition. 27. The package of claim| wherein said
plastic mass1bs aThabetkagt of elaittl echekdinpaid bhekgopolymepissSEBS.Ng of a

t her nopl astic conposition a t hernopl astic conpound, a thernoplastic

pol ynmer, a th Slt a ther etti conpound, .a .

t her moset t i nd poliﬁﬁ@ac gﬁdtc M E%WﬁH%F?E&Egiéoﬁ86%ﬁﬁgggé6W%Bﬂﬂﬁfn§”hot
mel t polbyler 158l 0 hid and@°Cadhesi ve conposition, a hot nelt adhesive
conpound, a hot nelt adhesive polyner, and blends thereof 28. The package

f claiml I h I hesj
gom(::)ogz trr: On\_Mi_ gel g%lac a%e% tc a‘fm”a% erelnr@ud g]%?:k %op %mrer;acémpr?s%s (=1§%ng less

of said film composition.

22.  The package of claim | wherein said elastomer is selected from the group
consisting of EPR, EPDM and blends thereof.

23.  The package of claim | wherein said elastomer is EPR having a propylene
content of about 15% to 70% by weight.

24, The package of claim 1 wherein said elastomer is EPR having a propylene
content of about 20% to 45% by weight.

25.  The package of claim 1 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 package of claim 1 wherein said elastomer comprises 15% or less of said

film composition.

27.  The package of claim | 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 compound, 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 blends thereof.

28.  The package of claim ] wherein said plastic mass comprises a hot melt
adhesive composition.
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