PROCESS FOR PACKAG NG PLASTI C MATERI ALS LI KE HOT MELT ADHESI VES
BACKGROUND OF THE | NVENTI ON (00011The present invention relates to a
nmet hod for packaging plastic material having a finite size and shape
using a. filmto surround the material, and nore particularly to a
met hod for packagi ng hot nelt adhesives using a coextrusion process,
the resulting package fornmed thereby, and the film conposition used
therein. [0002]Hot nelt adhesives are substantially solid at room
tenperature, but are applied in a nolten or flowable state.

Typically, hot nelt adhesives are suppl |ed in the formof solid
bl ocks, pillows or p@PRQEESSHOIBPAC tMﬁiIEJg@?[e4
sensi tive adhesives (HI\/PSA) OLEEE&TWST@I'ESEVE& s are typically

sticky and/or soft at roomtenperature, there are probl ens associ ated
wi t h handl i ng and packagi ng of HWSA. ‘Regardl ess_of the formin- which

it |hs pr O?/I ded, a HIVPSA noBA&BéGFQW]Z’@f I@mm_ands _
rechant col R 19, S5 e dhoh AGE bt o Bk sl

and/ or othe ﬁ%{] ﬁ}ﬂtd%?@ﬁnd)%]ﬁgéhﬁn (i @ b themdtdrial,fdndw
or bl ock toglé‘%m I'n g a single soll masg&renderl ng such materi al's
difficult tmopepdttionlats taad:ﬁe&odimlgmgmgmg&hoiameﬁadhes;wsm agesRirusion
during shi pnment and/ or stora |ods i S cr aspect,, of

del i vering prvesss, thetreausl pgc @Nﬁé‘éhm@ Y%F!&P position used
materials sych.as sticky and/or soft polyners. (0003]To address this
t roubl esone e|’q"'|culty those skilled in the art have turned to

packagl ng n@ﬂ@quues Ghel® Bdhdsives QitibsRntislly Bolid'at radheeinperature, but -

npositio in“rigi ontalners such as 55 ﬁallon dr-uns, “or
5| I I cone comaenpphe]bmramlteu omtlop\mbia stateb 3xpigabyshnt melt adiesivienard vel y,

f 'LL'mCS”E: Crounphed i Sp 33@&3@%&%&%&1&# Htsrbrne
bl Lot orRreSthE LB AaE Ry SPERERAYEE biter pBR: MORGRIN fre 9Kl sicky
and ot her wmwmmmmmmmmmpﬁm h’smcmtedefmhhan&mg-‘md

exanple, the nore traditional nethods of_ shippin hot me| es
Conpbs { | orBAKAEEE oF BINGES AnikeRBIHAS A £ TorG 16 BY oA LEvPERe

D30k 13 R P e KPR Bl O I bt

conposi t i ongsipikd 6 aick ael ythex bemtemitatdsOlpadditias ehe mtvidhal pissegvEnce
of a silicone coatl ng makes such a container very diffi cult i f not

i npossi bl e EMRSAcgud/er othirrelasy sofigningpaint plesticmateriabs widk tesil to law or

) andfi |blg%6§e%ﬁiéféﬁ‘§%ﬁea@wﬁea§ Bl uh gt ppRR IS bo

pol ['uti on. gﬁ%&lg%tl' AS Qe OB REnaRM: 6111‘]6# Bﬁﬁﬁi EndTbP'§brage

d|ff|cult|es In t certain environnenta unst ances a

great deal pﬂ'lorlkuasmxﬂical aspeet oﬂé&hvhangﬁMSA tthet beft adlissirescot my kind
extract it from.these, ont i ners he adhesive difficult and
i nconveni e piastin apaderi Elt??kl’é%‘? pelymss.shor t comi ngs noted -

e are faf:zeﬁgg%eﬂsm%e@e@%% kil

returned argkneeuspatkhgingtedlatquesicts s, foratatmplé, shifiihes ddesiviecycl abl e
contai ners, although attractive by their relative si nmplicity, have

not been, esbmpositions iigidiqentaisers, fuck ey §5 aaléondnms obsilisase beaed,of

?2%3? oial 61%8?}?%0{9@0%9%%%%@% altéhe dﬁly 138%%“ e @vaﬁ?g%”ﬂ%eﬁd
?esgecxnuhgg%%ﬁhdla%ﬁ@ﬁgﬂ%% as a det err nt to 5’gtggptl on

thi s sol ut thmse aslutionsawiisolve dha preblzim netedradbovadd sahmrmdmmﬁ*g S.
environments, and applications, it presents & multiplicity of additional difficulties,
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5,715,654 th Taylor et al. In this process, Taylor et al teaches
Timning .a rigi d nol & WTHa ther nmoplastic filmwhi chTs vacuum fornmed
into the nold. [0014] Still another process is described in U S

Pat ent 4, 039, 485 and i nvol ves the coextrusion of a sheath or coating
surrounding a hot nmelt adhesive where the coextruded sheath materi al
may be pol yet hyl ene. [0016] Vari ous ot her processes for packagi ng 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.. [0016]in_all of the .
refer encesa%d?%ﬁr%&‘bé?kstw C%MF giraciedgomdhsis akelyincsheFor frampds, the

‘h I . o : . . tied
bi g ol ocp SRR midiod Ot 8filh BGLRH aliishi ol otifiny deBR ' 0
wei ght  polprBlesns rélbidoiel the sastind diosal bf die pavkaginganiatedaleh In thiviepar),
vinyl acet’ate (EVA), copol yner, or high nol ecul ar wei ght

et hyl ene- dhe yiliwore cuqﬁcﬁi) p erchased taysemployadafor whipping some s afjhot

| yet hyl , hi gh npl, I i ght tal l i,ngl e-sit
or 7 egl oK ARSI ROTIRANTQHS 455 FRLE CXmrTe th pUBLAte 8Rd AR Papbcs
to b m?}ﬁﬁi'l‘ ie T it s
r gadiGI ;Oappar en%%g%?%%%{%ggﬁ %:%dtﬁéa{ﬁ\;e ) ge"f r ac% %%oé%ﬁ?ﬁﬁ#ﬁ@@ave
usef ul nes secyidiesTheaefumeshesoirsys, onctherstnilarcodtainersainanany hetimces) ey
certai n manuf act {I ng conditions_to n&éh,ono eneously mx with the
hot nelt @W@&Qfﬁeﬁwg@n spaspe pHinclgnditb sikgsy edtisrg 3 weuhiepeme
. it o i j L ;
ol ecul at “qErcEE PREVIF i, Beadbitipd Aeldbland (RO .1 1o

and t her ef@ffRultisih thatBE S certafs edvirdafibntil cHElnSMneR el prehgesdlofchar

whi¢h can clog filters and nozzl es in conventional production
machi ner y phsical-force rangidei applied kathesidbesive toatxitactbit fdi these cohtainens, a

oo R S St byl P, 1821
Tel - adnelTom: ' ¢ O e8R0R 1A MESRGR nofdd 4okl inffackiiferd O
IO D r o T o O o munat e
defect. | mﬁ%ﬁmﬂgp gﬁé""ﬁ%‘@@ﬂé Rensed &on wgéeqqenh@épla%te of adlpesives.’
For it at | Ry RAE Qi B B S AERLAV Y i ol B SRS A p ot

mel tabl e begetrhbraced widsly i tie intustryedireith i bbeTuis ik oftotnihéeiADigeal,

adhesi ve conposition itselfjust prior to application. The foll ow ng

i |1 ust rat Mare i dsyvelapmacnd ppa aawnmgmtﬁﬂdjl{] rﬁcﬁdallabﬂwzélaSa
ot ar OB ATk HREREH AR MR R o sl FRRERR, K hich v
whi ch is plepciibstantialif QoA TedptcR] ¥@d Which h%ﬁr_@%ogkésﬁibd’él&&%nﬂ%ﬁﬁﬁges-

The coextruded outer filth i"'s nerely describe eing a
" noh- adheadopsioniefithis solution as an snswernto thmafordmentidnedeloteusingson nay

contain 1-5% by weight qof, the adhesiye progduct. [0019] Anot her
ot 1 o ey el Gorriners ach Cogtaly oiRGOB e E0R R MRS BAREP whor o
t he packagi i VoS by i i ;
thr ough ogel {IeRE 8 mebhlel RIS b T L et B bngf MRS survive
a ol ten miltiplé usesi Ag guesyltphe pemmitedstbf sudheoomtdisers B usvellyg sel ect ed
so that it w_l!| pot detract fromthe properties of the adhesive

conposi t i SEHRRHLY eaeer thanidignasable gont@inert Addigionslly, the eosteatdendans to

o r o ol COppiLch fid S RIERAA® b BRI o pliitg e BonbbebFindl) forc' o
coating tshbsembntifb hiad fuithidraagsdd thix p¥epdsetl BEILAGNS by Quite BpeNsigO@hd NI

the thus coated adhesive nass to a tenperature suitable for handling.
The fil mtb@ﬁﬁ?ﬂic@mmer@iéﬂﬁmmt&blﬁthe ' 927 patent uses an EVA




an i nproved packaging filmfor enclosing pressure sensitive,
—gotd-fl owi ng, hot mett—adhesive compositi ons OT TATKY OF soft 'plastic

materials. The filmmaterial shoul d advant ageously be operable to

reduce the attendant waste produced as a result of utilizing

conventi onal packagi ng techni ques, and which further reduces or

substantially elimnates any troubl esone cl oggi ng or other

del eterious effects which may occur when it is used in conbination

with conventional adhesive application nachinerg Further, the

packagi ng {00085} houl Miuywshendiffetent approaches hiree bearitied 40 apelrageplagtic
the hot melt aghes; ition tof ffectd
dosi red supsweaRiks ERABERY: e rBeraen 050 bkt FARHE G ifonarte

storage ando ahdTAR adERANAEN A the fB1LERGURGIVIOD EIIIIMS IS REEridrTo

i nexpensi vé acture an and further beé characterized by
its ease o@ppﬁ&dﬁogati on. SUWMARY OF THE | NVENTI ON [ 0028] The present

i nvention provides.a nethod_for_packagi ng,_pl.asti terials |Lke hot
nel t adhesFﬂQ@]usi nglmpmqubda@aov}w;ﬁ%w@eﬂ‘wmfeé

30?2
Comosi 1| ofomen e s o4 85, BRHEPRUAEI Dol B e ubifErs | T
can be pot enkha bscBerinkOsdaling s cdiial Yhe fabe! Such appiteds idwonmities C
mat eri al . e packa |&g IImis preferably enployed for surroundlﬁré%

or encl osi ngfeeretl &b 45 m@,fﬂ}m&pfms.tmeﬂnmle,@& Pgtemé §i378,
conpositions, hut is readily adgptahl e, for packaging of.her astic,.
conposi ti oﬁﬁcrﬁa%éﬂwﬁg’@ﬁ%@"ﬁ%? ERIveds B&”PP@ “aaﬁ}’h%t@%ﬁ%aaﬁé’eﬂ '
coextrusio r £ ! j tflm3 Mtflfn? a
fil m is us té?bza}?i?owdwgrﬁepac aégrgoéqg@g%ﬁ%ermt e?ﬁmggﬁﬁ cularly
a hot mel t wakegs The eesidiaat irdreidasipaskages esfaped to aovartfidgey] dra allowed to
accordance W th the present invention, there is proyided, a, method
for packagreel untitheadhesivaselidifiesndapibgr e’é”é?@‘lei@m?%"!&ﬁﬂ@?% cg'ﬁhls
provi di ng | i L] j and shape, and surroundi ng )
the plasti m&gghﬁﬁ?ﬁaiﬁ\gégﬁgﬁ%%’%n c film In accordance wth.
a preferr egppprodi NERTIIS0 Patdhe6480,808, lotv doeplex elrendity filoe Ridterlals hiver e
is provided a rmethod for packaging a_plastic mass of material,

pr ef er abl yusedtosurennd adetmeliadhedvinDheifim material ispomposedofgmi ng a .
| asti f teri al f er ahl, hot | t adhesi th
B e or 11 cobyiene ot tntrgSmeh s B A et aTg e s i o
, f i ve. T d | ic fil
Conpr i oo THARAEP Bf Bl dndiies dfe T CR, kAR ECR BO1 YR LC THTM

naterial , [@POG]t hal pRovyef BE4I0H 191, Riteh€5527,ab0Uind 0®) Reis¥Ra Patentl by
DSC, and an el ongation value at break of at 1east about 100% neasured

by a conved,i dhapproaches thepidbiens of shipping ekt flowing, pressuraisansifing holype
of plastic s, apd/ or _hot, .melt adhesi ve fqrmul ati.on can ackaged
or Surr our e sy SRS BRI DY feSiEoing S packags Wik Pricses ton ST
fusiion desd eeéfﬂﬂ i Sit: :

adj ust ed Zén ﬁgi?e 0 t%livne %ﬁgflﬁﬁﬁgﬁgﬁﬁégﬁ?ﬁe I%%n%haﬁ?&o. > the

partial | y mackagei hipadymehbiseddilinaglich pdll ynelt wheg etgozed o the beat of
thernopl astic el astoraefic block copolyner and/or an ethyl ene based
el ast omer .aFP%GBf@HEFHEGEBEFVweri c film.conposition used preferably

about 6500 B90FE" ot SEPCT BAIEAHR P oRbsFod W DA RaTs TR i,
conpr i si Nghat b TeRpEiMiEe adhesive SfHoHEN carfbé ﬁaﬁ&#enrwﬁmp&siﬁg low melting
i nterpolynmer having a nelt flow index of 0.059/10 mn. to 800g/ 10

m'bn. ag 1 geint{helow %@C?mym%s pb?mkagfngeﬁiuimlg fet&ﬁalupllaﬁhyientiiﬁk@gl )
% % . . :

ol ymer Ra VALt Abefha A o T haAeR, '

wherein A fafeyiaftiodholfhis, BypRbIIERL bbpdlyRfets AtnnRtidits MeRBE" -

r
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extrusion), rolled, stored, shipped and then unwound to package the
pl astic materidl . [ 0039]AS™USed herein, the térm plrastic nmaterial”
or "plastic mass" is intended to describe any natural or synthetic
matter, compound 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
"pl asti c mass" enconpasses, but-is not limted to, soft and pliable

matter, th | astig¢ conpositions and thernopl astjc conmpounds (e g.
t her mopl asfééq)@ol yrref’gs @Qﬁ@r%@hﬂﬁ@é@%&f‘ Bﬂf@%m"%érﬁmafﬁ ng
conpounds ' . c L LLon nd
ot o+ b dhu SRS e SalneRe Wi £ fastF Sl RO RIBRRTELE
nel t adhesPyRnEQIPO, V0 idebcriRad MethodWhersdiags vftadhesive 4§ Hsst c8al8d, and

pol ymers used in hot nelt adhesives), and bl ends of the above
mat er i al s. tHereafieppackagnd sn beolymearit shnisk wiap filex ns "pl astic mass" and

"pl astic rkal” e i'ntended tgq be, broader than what has bee

chl Ted pl LIS o dnisqme Boreers the sdadsive sy js Lt Pyped dio 8 Taaid snd
m xtures o BHE’EﬁH S H| C b : I [ )
nat ur al or{hsy t eﬁag' gg ?ﬁn%?,ﬁ”f%q?ﬁéh?%b@g%%%g oraﬁ%%leﬁlotdo a
fiber, shegherin &ihekive ipcastds b mold 2o farhn’bloaks.dnmmbkmastﬁ%mmﬁsﬁi ng
and subsequent|y becom ng nore rigid at another_ stage. [0040]As used

herei n, t hboledfamued plarsibandisiliged thin §im of plastie majeriglywhich is

e A T S O D
oron HSESuTa phck St ctesg i OB ot

rel ati vel ywhishds héaiserled 40 thedilonliniogitiestinteriar o thgrmolhd: Hegmedd of
rigidity and, hardness.may vary, wdely. A thegrnmpplastjc conpound,is
any mat or | ARAINEE TR adhrsLvesPhiFh FAom eigslopott by e lanisdhen i cooled BRoE
to heat, Q@ﬁs{ |t re rigid agai n when

cool ed, aﬁpﬁ%ﬁgﬁﬁgﬁgcg%@g%do rlvgi%[tlyﬁéaﬁr?g[@ar dness may vary wi dely.
TyPi cal e>{ﬂﬂ1)2]e|s of Atdmﬂlerqnb@sl sﬁsingmmmmt i flmg'hﬂﬁiUC& PatontNa S,40114581
pol ymer, pre:pgolyner, terpo r, g nterpolymer, nononer or oligoner

i nt ended t %ﬁ'@g‘?ﬁ&h%o&hﬁeﬁaﬁéﬁ@%@am @%@M@ﬂm&@ or
to be ar Li.al . [ . ] o Typi.cal

t her mop! aatr SAERE confBosficht BhE s iof i BiE B A pAr 00 with B i
acryl oni t rhitedalvetitlehes &5 yorn eufBSh conael Wi 4 réRigskdnt Tas 6£1ipMl A

acetates, cellulose acetate butyrates, nylons, polycarbonates,

pol yet hy| ¢inks HasBeldatyl tanches thafi whenspolteh hot melé edhesive/isinoprédietodhe
composi ¢ JAEpik chE R R Some gt yitn TR Aconsthator mea by
ompound- Lt I8 Aahf inNGhFRNR0eS WL BRI EREn W RSB 1
] Socor ML i e et gt bt 18 e,
and =nol débﬁgsfﬁzg%ﬁ @aaﬁ%ﬁmmﬁwmwmﬁmam%ms
ol am nes Wy EhEmiilasdd i Gridh is JalkiAR fotadindehe BB’ U7 fanes.

The term [0044] el t smnm@the:gﬁaéesb% d&etlbédin Bise Patedt 20302133 AAAt €,
m xture, mass or body formed by conbining two or nore’ ingredients and

cont ai ni n§velves thepraestmusionf@sheath or cpatirigsurspundisgrobdtaseli edipsivener s
which t i | iSt i { ie t t d

1 Y 5 e gl ST LU o o
appl i cat i fpa46] heawmmmm?rmssesﬁgﬂp&%r & t%ingrh%tmgzﬂieha&e&%t aln a

t her nopl asti c pol ymer bl ended toget arious conventi onal
i ngr edi enilistsatedhina¥.S. Ratends,i S 736082, Sy 53, 6,155,609, 6,188,441, 5,669,207

and 5,942,082.
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The Hot Melt Adhesi-ve (0045]The nethod and polyneric film
conposition of the present invention is adaptable to the packagi ng of
virtually any type of plastic material, especially a thernoplastic
conposition, thernosetting conposition, hot nmelt conposition and/or
hot nelt adhesive conposition. It is especially adapted to the
packagi ng of hot nelt adhesives, and specifically hot nelt pressure
sensitive adhesives where the handling problens are nbst severe. As
is well known hot I esi,ves co ise a.blend of varijous

conpat i bl §00He} edi egg@éﬁgﬁ? V&rﬁ%qsfﬁg‘iu %‘ffeglednﬁ%@ﬂii“?ﬁ&toBﬁW}he
and/ or co r RAVIC [ L164 ; 8m gifeid
ant i oxi dawa?rrp{’%g w?g%am%%%?ﬁwﬁgte?%ﬁ;wg%kge foﬁ%? Ilﬁg U S
Pat ent 5, JAgh drblecalid whight pistymer) or Raombinad¥on3F higty mol@ad6f wejglsf a
variety of well known and readil z_avai | abl e thernmpsetting materials

can be’ useuilymersEypicaleramplecise olseulan weight ggndenspimhacetatha/ or
T

el ude. paRyadsopabERse p FisbraRali BPGh: BPRRe oy FAERITRRE o1y
copol ymer %@%%@%gefggmw-mw pdIpaaTRAS, ctathigiPncibdiherighti de

pol ymers, nt ai ni ng ‘resi ns” such as phenot-al dehyde,

ur ea- al de mysisilocent ansinglabitkeon/iegkniNatth copolymen of wliylenes dhtsges.

[ 0047] Any of vari et f well . kn .and readil vai | abl e -

t her mopl a@ﬁt@'?%ﬁﬁqaﬁl}é%%%ﬁmﬁwgé cggggorégelf HEX%MPEPF’SE%%%%P or
I n bl ends ' b8 e HORARE R Ins ONS -
Exanpl es 5‘%%%%@%@%#%%5@4@&%% E@Pgﬂ%&tﬁgage pg#n;‘%er s, | ncyfjsgi ng
et hyl ene Whey coipdsiticns, ehby nehed, davy h?t@enﬁ@ﬁ@ﬂ&eﬁtﬁiﬂlmif@dtm' g
et hyl ene net hyl acryl ate, ethyl ene, nmethyl nethacry]ate, an :

et hyl ene- sonditiors tornathesrageseoustyonix with tae hot melt agbesyys wwhigh avas

car bon moRibird- e B lid BPuTaRa B o} e R mRterl, R °
| ow densi taguROhu e Righafisleciat weig]hvhﬁt&iam R feadid depRAEIGR fromAREi f i ed
pol yet hyl ene,” copol yners of ethyl ene and Cl1-05 nono- or .

di - unsat ummweMWGMMPﬁQ&IOM@OBm@@WMrM char, which
o o e e el kPP el P
ool ng AR kSIS ik JFSLUPLIRY 8RS, by i of e

. pol yvi ny ers; thernopl asti des, such

as pol yacabdvﬁﬁiﬂm%ﬁed h@dnd'_ olepuihryweipht eclimpmi%dnlsrtbtdﬁybibaBMt iﬁteﬂﬁd&r I
nmononers such as butadi ene, styrene;, pol ynet hyl pentene; _pol ypheny| ene
sul fide; BCETVER FW%YW%&@?W&R@@POHEW&F%Q a‘ﬁ‘reé%%ﬂ'%ct&ﬂdi@cﬂ%ﬁwﬁgtbe

t her eof ; RYAVY § -

styrene- af(i:)érjﬁy %2%15%8151 e%gfg%l%g%ﬁemw é%‘@h?fi %ﬁ?&bm&’& None
st yr ene- beftthe refBrenced bitsdSabove tedeh how tol forhularcd flA-orchatig compogition

el astonmers, A-B, ) %;B) , - Y bl ock copolyners wherein the
bl oék coMprardesdo prefeany $lua kindofslefeatc bl ock such as pol ystyrene, the B

bl ock co hSES a bher 1 dbl ock which c be | yi soprene,. and

opt i onal @E’mﬁr og'e:@%%’ﬁ'}lﬁéﬁ%%"é@ Bﬁ%ﬂ’%?‘&?@ ggasted to

mul tival k&%’éﬂl‘é&ﬁ?ﬁe éﬁﬁlﬁl | Pﬂ}? borftulhiGiats . res

of said g%b%st ces. E>s<arrp %bsﬁog t %se g%]f)g? pl ock ‘?:%)po y%?gahﬁ

i ncl udi ngomtppsition-that is dheneeasibt mnhaiﬂﬁ hgaﬂ:trbmi’é? #d/oemere easily glen,dable

styrene-i,sopfene-styrene, styrene-ethylenebytyl ene-styrene_an .

styrene- &t EH@WF@HEWP%H@?@@%&E}MH@ %HP@W%‘PB{ Theyolipwing

cont ent ﬁsQIIeat OBkSm : as 51 w-% of the polyner, and

since thgﬁpo yE'ErifaHrﬁsi can ﬁ%@.g?%gépﬁ%%'tm A bl ocks for optinal

per f or marie@4 8} he t i BP 0957029} ceguthdloh Sydtat $s Absuribed voher! a fue dpout

45 wt-% of the polyners, and, nmost preferably, is less than or equal

to 35 w ‘bersyoplastic peatorielis extauded apdBugopsded wib aneeatiiced moljorcfily
which is pinched at regular intervals to create individual packages. The coextruded

= 1))
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derivatives thereof; [0059](h) aliphatic/aromatic petrol eum derived

hydr ocar bons and t he hydrogenat ed defivatives Théreof [0060fM xtures
of two or nore of the above described tac]dfying resins may be

required for sonme formnulations. An exanple of a commercially

avail abl e tackifying resin which is useful for the present invention
includes the resin which is identified commercially by the trade

desi gnation Escorez 5600. This resinis a partially hydrogenated

%%LPP:%E OUiE s e o omed 5 e &1 era gVl BBt 4 plsa gt ot e
cont rol w EHBIC IRt o Rek PoafEl:sh¢by REA CPUREERR HORRE 17 o0 1he

service te[opregt ur e Ahotheeilhafiation of thls gipkdaehlie sidvaa th U.8 Fatéiy be
selected fromthe group which not only includes the usual

pl asti ci zi H$66j929 whare thepackagmggiroesss jnvolvies:ah} extmdinghaetimelbadhesivand
| ow nol ecul,ar i ght . pol yners | ycol nzoat es s well.,as vegetable
and ani ol HOPELE ek SpARE e e b P FRELGRLades e wihi alaiftp i
oi | s whi chgfRNn .ﬁﬁﬂﬁﬂ%ﬂﬂ: EmafetPhaindd kb W i SRR et
material s Eontd?ﬁ? g only gﬁggﬁ%r_proportl%ﬂgggpggéﬁggf% t £t
hydr ocar bofrsm the prapestiesofithd adhéstveasompdsitiontwyhierorem ¢l tedsthetesithd )
preferably be |ess é&fn 30% and re,particularly |ess than, 15% by
wei ght, of beariagdhe surRpceafitae epafed adhesiviejat atgmprratuze and fon, €.

pol yi sopr criaoRgthedSHEk K AR KRRTe nBEr 10 ST ortE AREACHF opting
mol ecul ar gverepifye: peafiisnt ebaielt thOadinRivepitld) E001RDHE thRd coatisd t abl e

veggtabl e and aninmal oils include glycerol esters ofthe usual fatty
aci ds and gsibesive masate s teppeabice suitabis o hamgiling: The 481 eompositiomay be

d i d .t he i bl i bili . K , USP d
o0 Pr oV dthbben S5 ARk SOl B or SR MBI RRE
been foundyf Hohiia RydRidarimi i8kis, i?giﬁﬁﬁ#véﬁrand% dﬁtﬂﬁdﬁt@ﬁﬂﬂﬁﬁf at ed,

pl asticizers have typically beenh enployedto | ower e viscosity of
t he over al[0028fhesi vAmdngrexatmpsiswlesdribet i ULS.tPatentals| 120852 ewdsi ng t he

ot ce. of 4R miiece Batingl s35eNYA CorPIBIORa R DORCARIOSBOIT Rdhend
o used | HORR SR LimRUEEAY The 106 RABNER LAY ineABPEINRATT HAROM D,
Vi scosi t y Exawipies éftthe fibnl congysiticsnised inchstfecm VA vdpdipubr, delvetsise! v

decreasing their adhesiye bonding characteristics. These waxes al so
are used Copelymess apusaidisarastiwaxy forms pEantiowdidants, ethylene maleic

F0063] (15 ahifoid By ot actd BRE flnel MRReS. 0000 o/ ol
pol yet hy| pypefjavi ngEp (Bg5MaRs]l0sa yy/@%g&g{@ﬁﬁ% M.céﬁIﬁévyﬁgh%@

D-1321, of fromabout 0.1 to 120 an I'ng points o rom
about 150melahesive coypbitipnneThe packagingcompositionacontaingd blendwdx

having a nglti oi nt, of from aboyt 130 to 170 nd ) -
i or oor v PARIe RO T D120k PRSI 81 ATOTB G hoRsban rosimguicera 00

F, the | agie | £ } &antﬂﬁ’c'a deterni ned by ASTM npet hod D127: 40;
[0065](3)Bgﬁ%8g§5%F§%}%%¥P%ne a??ﬁ%ga Ring and Ball softening point

of from af§@22]120 tU.SlFateats 4,008,60¢ dnd 4,755,115 disslone forfisies Bibtective
on nongxi de and hydrogen such -as_Fi scher-Tropsch

| i Zi b
\%gx?/ maa.ll:l:jZIF s %syn pehspaYenhelRakesiatically ceatingemeld or caty witha powder

conpr 1 sed BP0 5 BoThd plotRathep BotiRhedviliea RO phvidBi et |
avai | abl carbideserfifedla3Tinadd\6f wak, dFas tdQF a AR P a8 RiHle OERBLPARI

The materials which are preferred to use in the conpositions o
present i foralation, witha specificcforiulationedéserjbpdi nt of 200F to




propi onate; [0073] n-octadecyl-3(3,5-ditert-butyl-4-hydroxyphenyl)
propi onate; [0074] 4, 4' - net hyl enebi s(4-net hyl -6-tert butyl phenol);
[0075] 4, 4" -thiobis(6-tert-butyl-o-cresol);

[ 0076] 2, 6-di -tert-butyl phenol; [0077]6-

(4- hydr oxyphenoxy) - 2, 4-bi s(n-ocytlthio)-1, 3,5-triazine;

[ 0078] Z4, 6-tri s(44i ydroxy-3, 5-di 4ert - butyl - phenoxy)-1, 3, 5-tri azi ne;
[ 00797di - n- oct adecyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonat e;

-(n- | t hi hy1- 3, 5-di - -b | -4-h : d
[ 0081 201 10023 hex adbiier opmacseiesl with pallhronht T B RSt onat .
0082] Th f .th L abl.] | :
by ut1 1151 o 20e0r BAFH ot Relf Fermbiftind BRY belba REcltidhlnets "PRE ot
exanpl e, a&eh%pﬂiggfdaﬂii@ﬂea&ibeata@ Bénﬁﬁﬁhgoi'ﬁlélghlér,e&bkﬁ?iﬂg&%pﬁﬂ £émag

agents and neta activators as, for exanple, ] ..
et hyl enedi smoastcftwaa ciatl.S. Refedt 623817321 dpelletizingaid containing less than 10

di sal i cyl al I dijmne. [0083] T hesj, itl ful i
Fhe et hodwaPe R TpReEdan £o sEHYE DRiitay LAty u eReT I Al of ¢ he
t echni que j . =) i i

br e pr o coRh e flobdSedihich Rolii BeRPR B 8664 KE1fRKS BhisRodroditfs Hbh

m xi ng ketyl® Patsid 5044061, alsk wntirbleckiag kgintsibaeare)appiiey eithercyy ettniding

Baker-Perkins or Day type, and Wiich I's equipped with rotors,
t her eaf t erthc@ieﬂﬂfﬁgnmweﬁ{ Bluigion eowpining the gn t’-‘d?&lﬂﬁa pii?:g to

Fenper at uribeBiae o RO netf ARG Bt AR prlso bR phfiices. i,
of the pargithlodkinghgemds @8inionl{ @ minétll bowderetBiiryaiz6DWaR Poindes of S
agitated until the pol yners conpletely dissolve. A vacuumi$ then

appl i ed t anieromized polymenpowdped air. [0084] Optional additives may be
par t1 bul al0BREE: cal 1 FGHE PRPLEITS RGeS Say AR Gles Efhel R 0F tae picces of
col orant Smﬁf&g{i‘rdsn%g’t la$tR inbEel T@%@'f%dgkﬂgedﬁ tie Bhferal fifyde dodlted wax,

clay, cross gent's, nuel eat gents, reactive conpounds,
fire-r et aratawith lIowenodécubar weightrethylagebised palymesl In BsS.Raterds 59421304

Packag! ng I {o0RS PRNELBAF AR & el ) EBASG S Lhs GAALIY 38 spiasaiely
2506 by weriREEr Mgl ea s S SRl det sl BoARGnG Bhmler, 0701
of a part itphicxll casiobbe farenediit £ oenthhadasifing) substantialip firbduidlidg the

hornopol ymer,, a copol ymer, a terpolymer or an interpolynmer having a
mel t f| owentitresurfiice of Uwgdhesine or sof phatiematerial piecgs. 190C and a DSC

melting pei f 40€ 50 - (a) ou % about 40% by .wei ght of
a ther mpm@ﬂg el a& M@%&F%S%E“@%%%ﬁ&%ﬁ&% a&%fs%ﬁ%ﬁ?%gﬁg%?v
A-B-A . /1 C ¢ Al 1Y i I j: $

o ot ¢ b el seuls ok Rl cHPONGh & AN FLBAR, WK nigh

mi dbl ock Hmcliudeya waigt%mmc ajsoappakmCshortcomings whivhaave defracted fitom
conmpound, ,and n.i,s an_jnteger of I asi 3, (d) abgut Q%t o about
3505 by e R vARR SR iath B or Sasbased BBterielo G AN k9o RELHBS phrer
havi ng a S AP o)

et hyl gne- g%‘?é%foa‘téc{?%ﬂng?, a pr%ﬂjﬂtﬁ(ﬁé g’gg%?g?%ﬁ’%‘wgﬂﬁ 8?\%118%
et hyl ene- besulsktaniially strpiehedfolizdant piiched without cfea}inpbeicks and/bebraksint

f partially crystalli hyl ene- based po Th | ast i

ol a5t or aotetein PRk poE 1phd 10 i ibestve pral OTlbsky PEMSORD IekegORoD:
raertt . AR _ . o

Conposi t | A de3be palkaad BRTRE iy @lRedile BT ey ifhc tnbep dge to

measur ed thy iRSiEsiculd Aoweindubbéqueny ddfosnaion Rk adhesie drasaiticabout

100% nmeasured by a conventional filmtensile strength test” at 2
i'nch/ mi n el twdngsieragetarshipmeninponent of the packaging film




comerci alized by Cariant under the nane "Licocene". [0092](5)

net al | ocene catal yzed wax or single-site catalyzed wax |ike for
exanpl e those described in U S. Patents 4,914, 253, 6, 319,979 or WO
97/ 33921 or WD 98103603. [0093](6) synthetic waxes nade by

pol ymeri zi ng carbon nonoxi de and hydrogen such as Fi scher-Tropsch
wa; and [0094](7) pol yol eftn waxes. As used herein, the team

"pol yol ef mwax" refers to those pol Yneric or long-chain entities
conprised of olefmc npnoner units, These materjals are c?nner0|ally

avai | abl e [PPER] East Fusthen, aong of the,formplatio Rlaiong RniRER WAKOT IEWeT-ene.

oresent 1 HoBRelE Wil GoRiERRAGS SehclBid 3fs blub R AT |Rerls Ll
35011. As e bulewitherngd sevste sﬁ@ﬁibnt)énd Eﬁﬁa%]%ﬁ&&owlﬁ@whit louldigan

tenperature. O her useful substances includ ydrogenat ed animal, .
fish and \eapetietsied understacking presswedm agontajipr ogartmokd on altrainor fma d,

soy oil, cottqnse d oil, ;castor oil, nen adln liver
etc., andDRg MF‘?%O%RW IS SURBY W &9 OWW%%%'QUB‘F%@.E% r

anes) 2%?#@9@29@%%@9@%@@3@%&% rherdt i aleifl iR '
material s néeém&;?%ﬁaﬂwmﬁ%ufdi aﬁ?%zab@glt‘é{deﬁcﬁ% Fé??’rb‘ﬁﬁl

or vegetable vvaxes 10095 e preferred nmatertal 1s a para

wax havi ngo wmmmeumwemm@mnymmmm@mgmwdy plastxclzcd
Paraflint H cqmerciali e %a l-SCBEg\ o PX 180
commer ci aldhg &y reienEe 9! a sIBoﬁ E‘“PF&PP 1&

23C of ab

bl epds ofqgﬁpérag‘{o%%&hgﬁg’gﬁﬁ ﬂgﬂﬁ%hegépl?éefﬂgu %538}1 as a.
mel ting pavoided dverdet tepropeely hihdletaad msé it shokaped pmrmaﬁenah rNoﬁwf
nmol ecul ar wei ght, highly, crystalline ethylene-based pal yner.

N g s g ”‘;‘E“e““ﬁm"*“mt B ppeRns snpasiios

| | | uf . u %

packgg: Ing% E;@E% a8§g55}|\5g7;20 ﬁ}@{% ‘23%&0 ?ﬁ%ﬁ@ﬁﬁ%ﬂm

crysta iggqﬁ ¥ ﬁﬁ %%no_? fgﬂ{;‘ﬁoeenggé %ﬁmﬁf}’]‘/ﬂo about 50%
g

by wei ght the pac agin i's partirally crystalline

et hyl ene- 80273 pol yMreMﬁbhwﬂbngbyemhnmﬂndmm#mﬂdbe degipshly tehave

t er pol ymer, |nte t apd/ qor blends thereof having a nelt flow -
i ndex undénnzpr%' vﬁiﬂg&%@i@ 0@9@ ngswwﬁlwmom hot melt

preferabl b n
addltlon 'S et Q’g{rtlie ase rpms orrp%%gl!rll Shgéggj%%t%gﬁqiﬁgld
poi nt of ddantapeddfbe bp&a@ld)fo&%@ﬁdeetﬁe ﬁﬁéﬂdmmﬂb?i odifed s AGedult of
[ 0097] Anon the usef ul part ially crystalline ethylene-based polyners

are: LDPERtN Eqnvm al packagisgtechnigwes, andi whjich further reduces o y st

DR boalH bR wfscElo e Sue SRRy
obt ai ned {iickiks} Sdcub Wiled lﬁﬁt@sw c&ﬁbﬂ:ﬁﬁbﬁ%ﬂﬂx‘ ébﬁvfﬁtxoiiai‘%ﬁesﬂé e

cat al yst polynerization or netallocene catalyst polynerization

[ 0098] Oweap;uﬂwat&ml madimb erye dFyrtiey the paclﬁgiﬂgﬂﬁim sl;m& havedemisdxbstanh tial
cormerma r,ex e .from At qf.i na under,the

desi gnat | ﬁ’ %@O@Pﬁ%@ &%3‘?’%‘? F%‘HP%P% eﬁ“r?&l"é%gp S
catal yze

com*re?/ci ghlﬂh aval %%e gtsegfé(f‘rﬁ%ég%p rom %ﬁ%oﬁ]ﬁﬁhe%%}a d%ora%e
under t hemﬁrﬁﬂmdﬁmmhms AThe pnok;gmﬁgfﬁlﬂrﬂﬂioﬂtbalﬁchbé mpaﬁ.ﬁvsto

el ast oneai c bI ock caopol yner cqnp t of the packagi fI1mconprises
about 0% IR b ﬁﬁ‘ﬁl‘“g #@@éﬂ@:b@i’%gﬂﬁpqu%t digationi ti on.

More prefer abI y, the elas onprises |ess that
about 15% of the packagi né%@?omwb&ﬁdl tion, the
el ast ome[0g28] ock ¥R ptesBRE inRERiR! Rkl AmEnI® ki ﬂah%hgisﬁasubow

materials like hot melt adhesives using a wax-based polymeric film to surround the
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1001041Such bl ock copol yners are available from' Craton Pol yners,

Eni chem Atofina El astoners and Dexco. Miltiblock or tapered bl ock
copolyners (the A-(B-A),-B type) are avail able from Fi restone.
(00105] The preferred el astoneric bl ock copolyner is SEBS avail abl e
from Kraton Polymers under the trade designation Kraton G t001

OS] The el ast omer conponent of the packaging filmconprises about 0%
by wei ght to about 25% by weight of the packaging film conposition.
Most preferably, the el astoner corrprlses about 15% ght or | ess
of the pacblagtingmatdriak the remdiing packagmfprasehershy, aad ééeﬁvrﬁammslﬁon

6t hy ! emo- pESTBIHIE A O4Ebs b st pledflo BB OB bERbolfiaf use
et hyl ene- bg@gﬂ% PihePiRP ¥icRne tasiasichaeialeThe padiagingl film is

"ethyl ene- fers to an el astoner where etdsﬁl ene conprises a
portion thpréemblyaampleygbﬁoraﬂmpum%er endysmg@d QWi prasswiergngitive,

31 ast onvr " bocrel plimspie e e 0 i Ry AiamtepleSoE fokali e alart

where prop r %{ﬁ BRHYAEH -

[ 00107] Armé%ﬁ? ﬁo:%sepﬂlsg ﬁggﬁb §%¥n§&h‘é%%ﬁ?%%}g%a%%%5 ?%l%er and/ or
bl ends of e&nﬁutﬁﬁ’lﬂddﬂ?fﬁﬂa tabla toRRy precess shebea film is nsddetossurmound or
el astoneric copolyners of et erne and propyl.ene, or such cgpol yners
modi fi ed wpadkaguaplastie matemalopastieulariya o meli pressuradsmsieadhiesivade a
cl ass of unsaturated organic conpounds cont ai ni ng one or nore

functi onal c%tpggsbgoq ncl udi ng carboxylic acid group (-COCH), anhydride

group (- 000209 ) . *Iﬁ%@é’ﬂdhnéﬁmt}(e ent@haViaitiofl] 1w is pR&vided hmethod
hydrocar boh ragl cal), prinmary, seconlgc%ry and tertlary am ne groups

and ester ﬁ:r@ad:agiﬂﬁp tic mase of matepial comprisingtke sepoifprovidisg pplaste
o or O et s 4 e BUShELiRiite %@ﬁﬁ%ﬁg‘%‘%{%ﬁmﬁaﬁ%ﬁ%
g: 0;5%;2?@@%&%??@%@%&%Qmﬁ@ﬁ%ﬁ‘ene and ?/rom togg&)

by wei ght lﬂ%s@tﬂwenﬁon,fthereaxprmfadnd almﬂhda’d‘oa;ladmgmgrmplasﬁiaﬂ&mef
et hyl i dene- nor bor nene ycl E;&éadl ene, butadjene and i soprene. The
EPDM used Watcdakpeefess 1% akmel Adhgsivea CPPRBIEIthe sepe Pt g 2 plastic

t er pol yrre S dié%%}ﬁ above
EPR and E %@érs a e corr#gho% a ya%/egﬁ%agﬁ &r xon’ gﬁem cal
Conpany u rtsbemdiﬁ g Yipplyheric filmdesuresmdihe plastiombdys; preferitelsythe hotcmelt
under the Kelton trade nane, FunetionRIty nodified EPDM cont ai ni ng

anhydri de aghesipe Fhewesthasedpelyme rfdmmmoemﬂm nast

S?Z?“e??'ed%%ﬁgﬁﬁ%@%ﬁ?%&s%@%%h? RRREIRY of Bitensit L 158 0 nabn

Bel ow 5% thi@isred by IDSC! ém&a@emmﬁaﬁemmbfa 1829 BRIk e

viscosity of the onp05|t|on beComes too high. The conposition nost
pr ef er abl yncﬂsmed by e ntiond fimytensiiegtength ‘Eﬁﬁ,t 2onclﬂ_ﬁiim Any type of

mxtureth 8 rubbers ar i 1y, conmer |y
avai | abl e B %i‘é&@}' t%&gl‘ig@%@’ é@éﬁ) 98 g]ga sqfaﬁuﬁqﬁ"mé‘%a‘io
Exxonl\/bbll n " ol )}—Eﬁ@@ on,

" AdFIl ex" fP’om gélgﬁil I P ast'i&%:s ang&ﬁﬁglei?ng%gﬁ from ﬁ‘%ﬁ%%@’b*l nc.

[ 00109] Thelgugetiarpvalge &t bnmkdammdj dahde aijusied ypl/crebtyined byislesdisg an
stabilizer or ant|OX|dan stabi lizers_ which re useful in the

k
hot nelt ABPRBRAEAGHEING ﬁ@gﬁY esestalling olyyiansrbage pegatheravitiva

system 1 EorPREsEr AR Bﬁgﬁﬁlﬁ%@%@ﬁﬁ%’we?@lséﬁﬁa%f%ﬁqaaaﬁ%eiLve
normal |y [0030]s durTigpdlimehi fkhe QRitidifukl rQi?lefak m -

conposition-as well as in the ordinary evosur the f| a product
to the anBbari25%ehy weightefn waunatetelchdat %o naboutsﬁi% by weight afst ed

partially crystalline ethylene-based polymer comprising a homopolymer,
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[ 00115] Exanpl es [00116] Fil mmaterial sanples were prepared with the

I ngredi ents and m xi ng procedures described herein below A total of
250 grans each were made and the m xing was carried out at about 300
t o 400F under carbon di oxi de atnosphere in a |aboratory type m xer
what consists of a propeller powered bY a notor, a heating mantle, a
tenperature control unit and a container of about 1 pint in size. The
appropriate amunts of each conponent, cal cul ated according to the

rati os sho

ppr opr  at LORUmER 8 oA FReE R Aot B R Ak I AQRAERF 005D
degr adat i Ogifftoif00EAG B, Bt 1909CRind HDSOEERFipaRiS dfnaﬁdiﬁ 4000t hlRt
were conpletely nelted and m xed thoroughly to allow a good vi sual

B ey o T
1[|tted i t FOBRYIRSE HAiRg &EUUFErnA 4&%%2%%‘&]% éﬁdﬁi?ﬁ‘?@f@ﬂ
From 250 1 RS %ﬁ%ﬂﬁ%ﬁ%@ﬁ&%ﬁiﬂ?ﬁ%f%%ﬁ”ﬁ@ﬁ%ﬂw
trrgtsteri)glrforne%ﬂﬁ%m sarrpgﬁg%wa Pn{ahgé ?dt‘l?ggg@éﬁg%ourgﬂﬁéﬁ%ret hg\ny

filmwas ngsipoubdeatdns aniidtéger efackeastisy abokt 0% Ko about\ X80 by Wei gt ®f an
t housandt h of an I nch corresp%dri;dl ng t03§5 4 X 10-6 neters. yWeight

100118] Te n@hvl@n@,-bmdg&ud!@wmpylﬁwhw@ edastorper eompuising asapelyser of ng t.o

t est thod A TM 638 t t C d

200 at 2 | KEHIHRR DRRG R V@“ P s TR SR tao BREBUORod B ic 111 ms
d h "ggﬁﬁﬁm fHarB ﬁQ@{

?El {i ng no“tear e ect ur| rreéaa‘éur emgg ?1 nga ﬁg@%%ﬁ%@é& eak

i s report exhdaghyderes- bmdcandzortp@oﬁﬂawbésea elasidteér doafirises abouts09s or

sinmul ate the nechanical stress that may endure the packaged materi al,
and t he sRkparefithe fofal film gomposithers rodpyherein the filn compesisiondes 8 med i n

were put PR Sion GEMARS: it 1R6RE Saa B 5Tkt SebE R prie ot
psi, and [eist bbotN00% eCoibirify HeCwak maBsialund ﬁmﬁnja%wswhﬁéeth?}ehé

or 7 days. After allowing the sanples to cod down, Visual observation
was made ibasedpadymer tag @MlM@@@f@hmlamc@éaMembbeh by

o mut at e 5o6epbies 2l af et RuERER o BB comReS Bptodidi feslyBd teye!
be st or ed o¥fyisehit ﬂémﬁxﬁe,l ﬁtﬁ?éfe@i&fﬁxﬁ&tlﬁ.]gfﬁicﬁlﬁ%ﬁ!sfa%g%don 3-mls
or6m|qf|I|ngat 40) , O or at 60C. F m sanpl es are put in

cont act vmcbmpahbtht)awhtbshe adhmimﬁoahulaﬁm add kil peowtide desiredvapplication

conposi ti r.e,se fo heir ¢content in mgrant species and
their spe&ﬁﬂaﬁeﬁm%@% %é% Wﬁ?ﬁ' species to go through afilm

mat eri al 111 I"e. The BfBHEaPdoR spgém%degamﬁc@ﬁeé D paliat,| ™ e

put .in co c of a adhesive piece. | ece

par al | el eprgfeably 4 botnmeltiadhesiv mrka SEhd\péi:ki ¢ iehudey ablamhnasgﬂﬁch

hei ght of about a quarter of an jnch,_ The | arger base of the adhesive
pi ece i s pFadebmeli adhesivemass, havingacinite sie NG @Bafpﬂiow,qlpﬂate

of 2" ow PEMIERRRT e, SRR MiF n ARk & adlabfs SRRSO RS
by a hot aifinddudové HichBERhinds theplafiid Bdsd 6 Hdf tredCasRe hdtg bot tom

square film in order to contain a K | eakage of the adhesive piece

due to i n&afembly,ﬁ&hndymntlﬁ&whasa kn&smxf 10 moicecnsdd 1t G0Omicadns; e.
Such p|| are put .in . the gven during.few da ypi.cally 3 to 21
days. ]mved gfyaeseRfdhe Bebyaenic Tl som W&%@f s,

gg?\te;\é?tlzﬁlgt&éﬁn ﬁg O?té‘%nl&?ﬁ’sréﬂtt ?BI C%E ySEHﬁulﬁﬁspressure E%C%%o

finger orplestidcdnepdsitie, fandpadtictbesly 4 presmn‘edeﬁsﬂ:tw hotlnedleadhegivabi | ity
Another advantage is that the polymeric film composition may be melted and
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performed on bl ank adhesive sanples in the sane tine as on

cont am nat ed adhesi ve sanpl es produced in the dissolution test

descri bed above. [00128] St andard pol ypropyl ene- based spun-bond
non-woven web is avail able from BBA Corporation at 153 gram per
square neter coating weight Standard pol yet hyl ene non-breat habl e
white filmat 17 gram per square neter is avail able under trade nane
DH 216 from Cl opay Corporation. [00129] Peel strength was neasured in

Nodel " SSRLIGTHRR P S AtPe rUA R ARSIy S e GG It 3064 R0 0%
relative hﬁﬁa@?ﬁ%bﬁ&ﬁk&%ﬁ%ﬁ&ﬁ&mﬁ .t %??c@ﬁ?%éﬁ@ﬂfeﬁﬂmggﬂ?d

at the con ed environ r approxi na 12°hours” to ensu

t he repr oduwaste packeginglisanesu rde fiyrther atihantaiee ia thatlilee packiagimsfildpofthet a
cross- head speed_of 12 inches/Mpn. The ayverage peel val ue gqyer, the

di spl acemerressut ipvention; waen eambinsd yith & bot mglt g&hwwampm%on ®ort ed

o e s o TReliRRoR urlis e ek SR HEflodilin Bealles 8 BIPANERARTT °7
di ssol ut i onohgtibliesithithe SdHRRNom SRR iSeF end Recrefira @oss AGiHaviasy

carried out wth the | am nated specinens containing elastic strands.

To pr epar e suhglastia clelateriovsefiasteonthe physicala aviperfoyeanse tharacterizics, af the
740 dtex basis i ght, avail able fr Dupont i.ch re.stretched to
2000 o1 oo ot BrellabetivE Pmudoibn nd dors ROt bR R e B hpict e

t hi ck whit [ 3 i . f e
spunbond no %“5@% d?%@? @vﬁheﬁgﬁuﬁéﬁﬁﬁﬁéwpﬁggﬁﬁ ﬁg'lt%g gﬁ ¢
speci men, ga¢sdnf filnreomposition iathat #tis edlstetially pistanttd meigddionhave been

gl uad toget her by the hot |t adhgsive with the spiral spray -
Lechni que, CeTEH GRS OISR melionlas seighs raeponsls bon tﬁé&éh%?ﬁemd/{@fplﬁmc

e e o shRRlngd bF by B et BheldPnlgl Qe pEIBR 8 Resuts
conpl et el y ik daé e@ﬁd&hmlmsagﬁuugehyn«maoaﬁigeﬂhéxpeﬁpdsb&@@e:sifirhdnhﬁn%l

board. A length of 300 mm was marked machi ne direction and the

el astie st apribitions, dypicallyi04%Fe 123 er 140°E fepmfewhaursds abbetr? ¢dysaed i n
an air-circulating oven. at 100F. Under these conditions, the elastic
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ESI - ethyl ene-styrene intenolyner EPR - ethyl ene-propyl ene rubber
EPDM - et hyl ene- propyl ene-di ene- nononer SB-styrene-but adi ene SBS
styrene-but adi ene-styrene SIS - styrene-isoprene-styrene SEBS -
styrene- et hyl ene-butyl ene-styrene SET' S -
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gvai I aLI eS?iragm &so'e Wax Ar?g?i cas, m?b%oﬁf?é]géfggmgAg%\lF IN V\%\X i séss
Par af f i ne tfersal tavinithisidescription 28 adplastipunass) especidlyrompositionsandi s
Fisher -t 1 GHRREOABATACHIRDY PGS S % SofRliable s acky et o i
00139] P i ' js :
Baker ot ris L oS0 EE Yt SRl e B e O Bl ek e
from Cr onphay beesadicpdckage HHPHOHI N AdnibdaRidthspadd EEspddidilpimteriietFor

pol ycyclic tacki féi ng resins' available from Exxon Mbi| Chemni cal s.

[ 00142] SyLpaskagnghiol oultiasthesives prepared rornpelymern gopelymers datpolsnes
hydr ocar b AP Ry Rt Pladkconiypiert iRt welinlems spfmefiaics,
ki i ma e L B o Rt
18- 150 andvigkesspanificosatpled itR¢e BoiGnel adhesiiR ireparEd ot (1)@bder 09
178407, L OARECRSUBARSI9tk CPBET oM VIEY RTEBtF FHGsoshom Rl
e AR 88k R B O B 16 B8,
styrene~isoprene-styrene (SIS), styrene-ethylene-butylene-styrene (SEBS) and
styrene~ethylene-propylene-styrene (SEPS); (2) ethylene-vinyl acetate polymers,
ethylene esters and copolymers, e.g. ethylene methacrylate, ethylene n-butyl
acrylate and ethylene acrylic acid; (3) polyolefins, e.g. polyethylene and
polypropylene; (4) polyvinyl acétate and random copolymers thereof; (5)
polyacrylates; (6) polyamides; (7) polyesters; (8) polyvinyl alcohols and
copolymers thereof; (9) polyurethanes; (10) polystyrenes; (11) polyepoxides; (12)

‘  graft copolymers of vinyl monomers and polyalkylene oxide polymers; and (13)
aldehyde containing resins such as phenol-aldehyde, urea-aldehyde, malemine-
aldehyde and the like. The polymeric wax-based film composition, however, is not
limited to packaging thermoplastic compositions like hot melt adhesives, and the .
term "plastic” is intended to e 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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[0040] As used herein, the term "thermoplastic composition" refers to any
aggregate, ;m'xture, mass or body formed by combining two or more ingredients
which employs a thermoplastic compound as one or more component thereof, and
which has the property of sofiening and becoming moldable when heated and of
hardening and becoming relatively more rigid again when cooled, although the
degree of rigidity and hardness may vary widely. A thermoplastic compound is any
material that becomes or remains soft and moldable when subjected to heat, and
becomes harder and relatively more rigid again when cooled, althoﬁgh the degree
of rigidity and hardness may vary widely. Typical examples of thermoplastic
compounds include any plasticizer, polymer, pre-polymer, terpolymer,
interpolymer, monormer or oligomer intended to be transformed or to be added to an
end-used product, or to be a raw material for a synthetic or chemical process.
Typical thermoplastic compounds include, but are not limited to, acrylonitrile-
butadiene-styrene (ABS), acetyls, acrylics, cellulose acetates, cellulose acetate
butyrates, nylons, polycarbonates, polyemylenés, polystyrenes, polyvinyl chlorides,
polyvinylidene chlorides and tetraffuoroethylenes. The term "thermosetting
composition" refers to any aggregate, mixture, mass ot 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
ngld when heated or cured. A thermosetting compound is any material that
becomes permanenily hard and unmoldable when heated or cured. Typical
thermosetting compounds inciude, but are not limited to, alkyds, allylics, epoxies,
melamines, ﬁreas, phenolics, polyesters, silicones; and urethanes. The term "hot
melt composition” is sed to refer to any aggregate, mixture, mass or body formed
by combining two or more ingredients and containing thermoplastic materials
especially thermoplastic polymers which typically exist as solid masses at ambient
temperature and can be converted to a flowable liquid by the direct or indirect
application of heat. Such hot melt compositions typically contain a thermoplastic
polymer blended together with various conventional ingredients such as
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plasticizers, waxes, fillers and stabilizers/antioxidants. A. "hot melt compound"
refers to any of the individual ingredients of a hot melt composition, particularly
the polymer component thereof. The term "hot melt adhesive composition” refers
to a hot melt composition which is further formulated with tackifying resins in
order to improve adhesion and introduce tack into the composition. Such
tackifying resins are well known in the art and will be further described hereinafter
in this description. A "hot melt adhesive compound" refers to any of the individual
ingredients of a hot melt adhesive compo;siﬁon, particularly the polymer or resin
components thereof. Thermoplastic compositions, thermosetting compositions, hot
melt compositions, and hot melt adhesive compositions are useful in the
mamufacture of a variety of goods. For example, hot melt adhesives ate specifically
useful in the manufacture of disposable non-woven articles where bonding of
substrates is often necessary, such as disposabie diapers, hospital pads, sanitary
napkins, panty shields, surgical drapes and adult incontinent briefs. Other
diversified applications involve paper products, packaiging materials, tapes and
Iabels. In these applications, the hot melt adhesive is heated to its molten state and
then applied to a substrate. If a laminate is desired, a second substrate may then be
brought into contact against the first substrate to form the laminate. The major
~ advaritage of hot melt adhesives is the lack of a liquid carrier, as would be the case
of water or solvent based adkesives thereby chmmatmg costly pmcesses associated
with liquid carrier removal.
[0041] Although the polymenc film composition of the present invention can
be utilized with virtually any packagmg process, it is particularly adapted for a
coextrusion process. In a coextrusion process, the plastic material to be packaged
is generally melt blended 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 softening point of the material. The orifice and-die may be of any
conventional configuration and generally is such as to provide either a slot like or
cylihdrical like configuration for the plastic material as it is pumped through the

-15 -



[ az | L Cl122- 1091 A

orifice. The temperature of the die must be maintained well sbove the melting
point of the plastic material, and is typically in the range of 100°C to 215°C. In
coextrusion, the polymeric wax-based film material of the above-identified
invention is then simultaneously extruded from the die to surround the plastic
material to be packdged and thus formus a sheath or wrapping which encloses the
material to be packaged. Coexirusion techniques are well knowwn in the art, and
suitable equipment for coextrusion processes are described for example in EP
0957029, in U.S, Patent 5,527,491, m U.S. Reissue RE 36,177, and in U.S. Patent
5,942,304. As is well known, since the materials being exfruded are at elevated .
temperatures, the coextrusion process typically occurs under water so that the
plastic material and film that surrounds the material begins to cool immediately
after being extruded from the die. Thereafter, the plastic material covered by the
polymeric film is allowed to cool either in a water bath, or in a refrigerant medium
such ag chilled giycol, liquid or gaseous nittogen, compressed carbon dioxide 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
temperature) into a unit of desired size, shape, weight and/or portion using
conventional equipment such as rollers, and subsequently sealed if necessary. The .
seal can be 2 hermetic seal, or a mechanical seal depending upon the size, shape,
weight, and/or portion of the unit, but in any event, should be sufficient to prevent
leaking of the plastic material during handling, storage or shipment. Finally, the
coated unit mass of plastic material can be cut mechanically or by any other
conventional means into individual packaged units using conventional equipment
such as water jet, laser or a hot knife, . ,

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

polymeric wax~based film composition of the present invention or of other film
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compositions, but if made from other film compo‘sitions, such container or bag may
then need to be removed by conventional procedures prior to utilization of the
individual coated plastic units contained therein, especially if the individual
packaged plastic units contain a hot meit adhesive composition intended for use in
a meit tank. In contrast, if made of the polymeric wax-based film composition of
the present invention, the container or bag could be meltable together with and
blendable into the molten adhesive itself just prior to appli cation.

[6043] The polymeric wax-based film materiat described herein can be
utilized with a plastic material oz" mass, such as a thermoplastic composition, a
thermosetting composition, a hot melt composition, or a hot melt adhesive
composition of any desired size, shape, weight and/or portion to provide a
packaged unit. Thus, the packaged unit may be in the form of bricks, blocks,
pillows, cartridges, pellets, cylinders, ribbons, or the like. In addition, although it is
preferable that the polymeric film of the present invention be compatible with the
plastic material which it surrounds, it is not absolutely necessary. Typically,
however, the polymeric film composition should bave phy’sical characteristics
which are compatible with and do not substantially adversely affect the inherent
characteristics of 2 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'w:ith
the operation of application equipment. When the plastic mass is a hot melt
adhesive composition, the polymeric film should not substantially adversely affect
the adhe'sive characteristics. However, in certain applications, it may be desirable
to simply unrwrap the packaged plastic mass prior to use, in which case the
polymeric film wrapping could be discarded if desired, Normally, however, the
polymeric film composition should be formulated to be compatible with the plastic
material it packages so that the polymeric film and plastic material may be
blendable together in a molten mixture that is compatible with the operation of
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application equipment anc.‘i that does not adversely affect the inherent tespscially
adhesive) characteristics of the material.
[0044] The polymeric film used as the skin material can be colored using any
desired pigment or may be printed on using any known. prinﬁng technique or in
general be compounded with any usefill ingredient therein which is compatible
therewith.
The Hot Melt Adhesive
[0045] - The method end polymeric film composition of the present invention
is adaptable to the packaging of virtually any type of plastic material, especiallya -
thermoplastic composition, thermosetting composition,, hot melt composition
and/or hot melt adhesive composition. It is especially adapted to the packaging of
hot melt adhesfves, and specifically hot melt pressure sensitive adhesives where the
handling problems are most severe, As is well known, hot melt adhesives comprise
a blend of various compatible ingredients and typicallys includes a blend ofa '
polymer and/or copolymer, tackifying resin, plasticizer, filler, wax and an.
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, polyurethanes, polyepoxides, graft copolymers of one or
more vinyl monomers and polyalkylene oxide polymers, aldehyde containiﬁg resins
such as phenol-aldehyde, urea-aldehyde, melamine-ald chyde 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 miethacrylate, ethylene methyl acrylate, ethylene methyl methacrylate, an
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ethylene-styrene interpolymer (ESI), an ethylene acrylic acid, ethylene vinyl acetate
carbon monoxide, and ethylene N-butyl acrylate carbont monoxide; polybutene-1
polymers; polyoleﬁns such as high and low density polyethylene; polyethylene
blends and chemically modified polyeth};lane, copolymers of ethylene and C,-Cq
mono- or di-unsaturated monomers; polyamides; polytoutadiene rubber; polyesters
such as polyethylene terephthalate, and polybutylene terephthalate; thermoplastic
polycarbonates; atactic polyalphaolefins, including atactic polypropylene,

_polyvinylmethylether and others; thermoplastic polyacrylamides, such as

polyacrylenitrile, and copolymers of acrylonitrile and other monomers such as
butadiene styrene; polymethyl pentene; polyphenylene sulfide; aromatic
polyurethanes; polyvinyl alcohols and copolymets thereof; polyvinyl acetate and
random copolymers thereof; styrene-acrylonitrile, acrylonitrile-butadiene-styrene,
styrene-butadiene rubbers, acrylonitrile-butadiene-styrene elastomers, A-B, A-B-A,
A-(B-A)y-B, (A-B)y-Y block copolymers wherein the A block comprises a polyvinyl
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 infeger of at least 3, and mixtures of
said substances. Examples of these latter block copolymers including styrene-
butadiene, styrene-butadiene-styrene, styrene-isoprene-styrene, styrene-cthylene- -
butylene-styrene and styrene-ethylene propylene-styrene.

[0048] ‘While the total styrene content of the polymers can be as much ag 51
wt-% of the polymer, and since the polymers can have more than tW6 A blocks for
optimal performance, the total A block should be less than or equal to about 45 wi-%
of the polymers, and, most preferably, is less than or equal to 35 wt-% of the
polymer. Inan S-B-S (styrene-butadiene-styrene) copolymer, the preferred
molecular weight is about 50,000 to 120,000, and the preferred styrene contentis
about 20 to 45 wt-%. In an S-I-S (styrene-isoprene-styrene) copolymer, the preferred
molecular weight is about 100,000 to 200,000 and the preferted styrene content is
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about 14-35 wt-%. Hydrogenating the bitadiene midblocks produces rubbery
midblocks that are typically converted to ethylene-butylene midblocks.

[a049] Such block copolymers are available from Kraton Polymers, Enichem,
Atofina Elastomers and Dexco. Multiblock or tapered block copolymers (the A~(B-
A):-B type) are available from Firestone.

[0050] Other polymers that could be used are syndiotactic polypropylcne
(SPP) polymers or isotactic polypropylene random copolyraers (RCP) and/or blends
of SPP or RCP with amorphous atactic poly-a~olefins (APAQ), all of which are well
known in this art. The SPP polymers are essentially high molecular weight
stereospecific propylene homopolymers or copolymers of propylene with other a-
olefin monomers such as ethylene, butene-1 or hexene-1. RCPs comprise a random
copolymer of propylene and an a-olefin having the formula R—CH=CH; where R is
hydrogen or a C; to Cyp alkyl group, preferably ethylene. The useful RCP polymers
for the present invention are preferably metallocene catalyzed (mRCF) or single-site.
catalyzed and will contain at least 1.5% by weight ofthe said o~olefin comonomer,
and having a melting point of about 145°C or lower, as measured by DSC method, a‘
melt flow rate of 1 to 500 g/10 min. per ASTM Method D-1238, and a solid density
of 0.880 to 0.905 g/ce per ASTM Method D-1505. APAQ polymers are a family of
essentially amorphous low molecular weight homopolymers of propylene or
copolymets of propylene with ethylene and/or butene and/or hexene.

[0051] The tackifying resins which are used in the adhesives of the present
invention are those which extend the adhesive properties and improve the specific
adhesion of the polymer, As used herein, the term "tackifying resin" inchudes:
[0052] .(8)  matural and modified rosin such as, for example, gum rosin,
wood rosin, tali-oil rosin, distilled rosin, hydrogenated rosin, dimerized rosin and
polymerized rosin;

[0053] ()  glycerol and pentaerythritol estets of natural and modified
rosins, such as, for example, the glycerol ester of pale wood rosin, the glycerol ester
of hydrogenated rosin, the glycerol ester of polymerized rosin, the pentaerythritol
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ester of pale wood rosin, the pentaerythritol ester of bydrogenated rosin, the
pentaerj;thritol ester of tall oil rosin and the phenolic modified pentaerythritol ester of
rosin; '

[0054] (c)  polyterpene resins having a softening point, as determined by
ASTM method E28-58T, of from about 60°C to 140°C, the latter polyterpene resins
generally resulting from the polymerization of terpene hydrocarbons, such asthe
monoterpene known as pinene, in the presence of Friedel-Crafts catalysts at
moderately low temperatures; also included are the hydrogenated_ polyterpene resins;
[0055] (@  copolymers and terpolymers of natural terpenes, e.g.
s_'tyrene'fterpene, o~methyl styrene/terpene and vinyl toluene/terpene;

[0056] ' ()  phenolic-modified terpene resins such as, for example, the resin_
product resulting from the condensation, in an acidic medinm, of a terpene and a
phenol; :

[0057] ()  aliphatic petroleum hydrocarbon resins having Ring and Ball
softening points of from about room temperature to 140°C, the latter resins resulting
from the 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 2 Cs-olefin fraction of this type are

"Wingtack 95" and "Wingtack 115" tackifying resins sold by Goodyear Tire and
Rubber Company;

[0058] ()  aromatic petroleum hydrocarbons and the hydrogenated
derivatives thereof; ’

[0059] (h)  aliphatic/aromatic petrolenm derived hydrocarbons and the
hydrogenated derivatives thereof. :

[0060] Mixtures of two or more of the above described tackifying resins may
be required for some formulations. An example of a commercially available
tackifying resin which is useful for the present invention includes the resin-which is
identified commercially by the trade designation Escorez 5600. This resin is a
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pattially hydrogenated aliphéﬁc aromatic hydrocarbon rdm’n, and is available from
Exxon Mobil Chemical Company. _

[0061] A plasticizer can also be present in the adbesive composition in order to
provide desired viscosity control without substantially decreasing the adhesive
strength or the service temperature of the adhesive, A suitable plasticizer may be
selected from the g‘roup which not only includes the usual plasticizing oils, such as
mineral oil, but also olefin oligomers and low molecular weight polymers, glycol
benzoates, as well as vegetable and animal oil and derivatives of §uch oils. The
petroleum derived oils which may be employed are relatively high boiling
temperature materials containing only s minor proportion of aromatic hydrocarbons.
In this regard, the aromatic hydrocarbons should preferably be less than 30%, and
more particularly less than 15%, by weight, of the oil. Alternately, the oil may be
totally non-aromatic. The oligomers may be polypropylenes, polybutenes,
hydrogenated polyisoprene, hydrogenpated butadiene, or the like having average
molecular weights between about 100 and about 10,000 g/mol. Suitable vegetable
and animal oils include glycerol esters of the usual faity acids and polymerization
products thereof. Other plasticizers may be used provided they have suitable
compatibility. Kaydol, a USP grade paraffinic mineral oil manufactured by

Crompton Corporation, has also been found to be an appropriate plasticizer. As will

be appreciated, plasticizers have typically been employed to lower the viscosity of'the
overall adhesive composition without substantially decreasing the adhesive strength
and/or the service temperature of the adhesive. The choice of plasticizer can be useful
in formulation for specific end uses (such as wet strenpth core applications).

[0062] ‘Wazes can also be used in the adhesive composition, and are used fo

. reduce the melt viscosity of the hot melt construction adhesives without appreciably

decreasing their adhesive bonding charactetistics. These waxes also are used to
reduce the open time of the conaposition without affecting the temperature
performance, Among the useful waxes are;
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[0063] (1) lowmolecular weight, thatis, 1000-6000 g/mol, polyethylene

. having a harduess value, as determined by ASTM method D-1321, of from about 0.1

to 120 and ASTM softening points of from about 150°%e 250°F:

[0064] X (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; '
[0065] (3)  atactic polypropylene having a Ring and Ball softening point of
from about 120° to 160° C;

[0066] (4) synthetic waxes made by polymerizing carbon monoxide and '
hydrogen such as Fischer-Tropsch wax; and

[0067] (5) polyolefin waxes. As used herein, the term "polyolefin wax"
refers to those polymeric or long-chain entities comprised of olefinic moromer
units. These materials are commercially available from Eastman Chemical Co.
under the tradé name "Epolene.” The materials which are preferred to use in the
compositions 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 hydrogenate& animal, fishand -
vegetable fats and oils such as hydrogenated tallow, lard, soya oil, cottonseed oil,
castor oil, menhadin oil, cod liver oil, etc., and which are solid at ambient
temperature by virtue of their being hydrogenated, have also been found fo be
useful with respect to functioning as & wax diluent equivalent, These hydrogenated
materials are often referred to in the adhesives industry as "animal or vegetable

waxes."
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[0070] The adhesive also typically includes a stabilizer or antioxidant. The
stabilizers which are useful in the hot melt adhesive compositions of the present
invention are incorporated to help protect thg polymers noted above, and thereby the
total adhesive system, from the effects of thermal and oxidatives degradation which
normally-occurs during the manufacture and application ofthe adhesive as well as in
the ordinary éxposure of the final product to the ambijent environment, Such
degradation is usually manifested by & deterioration in the appearance, physical
properties and performance characteristics of the adhesive. A particularly preferred
antioxidant is Irganox 1010, a tetrakis(methylene(3,5-di-teri-buratyl-4-
hydroxyhydrocinnamate))methane manufactured by Ciba-Geigy. Among the
applicable stabilizers are high molecular weight hindered phen ols and multifimctional
phenols, such as sulfir and phosphorus-containing phenols. Hindered phenols are
well known to those skilled in the ast and may be characterized as phenolic
compounds which also contain sterically 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 bulksy substituted radicals
in the vicinity of the hydroxyl group serves to retard its stretchiing frequency and
correspondingly, its reactivity; this steric hindrance thus providing the phenolic
compound with its stabilizing properties. Representative hind ered phenols include:
[0071] 1,3,5-trimethyl-2,4,6-tris(3-5-di-tert-butyl-4-hyciroxybenzyl) benzene;
[0072]  pentaerythritol tetrakis-3(3,5-di-tert-butyl-4-hyclroxyphenyl) '
propionate; _

[0073] n-octadecyl-3(3,5-ditert-butyl-4-hydroxyphenyX) 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~ocytlthio)-1,3,5-triazine;

[0078] 2,4,6-tris(4-hydroxy-3,5-di-tert-butyl-phenoxy)-1,3, 5-iriazine;
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" [0079] di-r-octadecyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate;
[0080} 2-(m-octylthio)ethyl-3,5-di-tert-butyl-4-bydroxybenzoate; and
[0081] sorbitol hexa-(3,3,5-di-tert-butyl-4-hydroxy-phenyl) propiopate.
[0082] The performance of these stabilizers may be further enhanced by
uﬁiizing, in conjunction therewith; (1) synergisis such as, for example, as
thiodipropionate esters and phosphites; and (2) chelating agents and metal
deactivators as, for example, ethylenediaminetetraacetic acid, salts thereof,, and
disalicylalpropyl enediimine. '
[0083] The adhesive composition useful in the method of the present
invention may be produce& using any of the techniques known in the art. A
representative example of the prior art procedure involves placing all of the
.substances, in a jacketed mixing kettle, and preferably in a jacketed heavy duty
mixer of the Baker-Perkins or Day type, and which is equipped with rotorss, and
thereafter raising the temperature of this mixture to a range of about 250° F to
350°F, It should be understood that the precise temperature to be used in €his steﬁ
would depend on the melting point of the particular ingredients. The resulting
adhesive c-omposition is agitated until the polymer;s completely dissolve. A
vacuum is then applied to remove any entrapped air.
[0084] Opptional additives may be incorporated into the adhesive comuposition -
in order to modify particular physical properties. These additives may inclnde
colorants, such as titanium dioxide and fillers such as talc and‘clay, crosslinking |
agents, nucleating agents, reactive compounds, fire-retardant mineral or oxganic
agents, as well as uliraviolet light (UV) absorbing agents and UV flucrescin g agents.

. The Polymeric Packaging Film
[0085] The polymeric film composition of the present ifivention used as the
improved packaging film includes (a) at least 25% by weight of a wax material; (b)
about 5% to about 65% by weight of a partially crystalline ethylene-basecl polymer
comprising 2 homopolymer, 2 copolymer, a terpolymer or an interpolymer having.a
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melt flow index of 0.05g/10 min. to 800g/10 min. at 190°C and a DSC melting
point of 40°C to 130°C; (c) about 0% to about 40% by weight of a thermoplastic
elastomeric 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; (d) about 0% to about
25% by weight of an elastomer comprising a copolymer or terpolymer having a Tg
lower than —10°C Wwherein the elastomer may be an ethylepe-based elastomer, a
propylene-based elastomer or a blend of ethylene-based and propylene-based
elastomers; (¢) wherein the amount of partially crystalhne ethylene-based polymer,
thermoplastic elastomeric block copolymer, and elastomer comprises about 30% or
more of the total film composition; and (f). wherein the film composition has an '
enthalpy of fusion of at least 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

[0086] The wax material component of the packaging film comprises at least
about 25% by weight of the packaging film composition. More prgferébly, the wax
material comprises at least about 40% by weight of the film composition witha
typical range being about 25% by weight to about 65% by wei ght

[0087] Among the useful wax materials are;

[0088] (1) Low molecular weight, that is, 100-6000 g/mol, poiyethylene
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 Iatter melting points being determined by ASTM mefhod
D127-60;

[0096]  (3) atactic polypropylens having 2 Ring and Ball sofiening point of
from about 120° to 160° C:
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[0091] (4) metallocene catalyzed propylene-based wax like those
commercialized by Clariant under the nare “Licocene™.
[0092] (5) metallocene catalyzed wax or single-site catakyzed wax like for
example those described in U.S. Patents 4,914,253, 6,319,979 or WO 97/33921 " or.
WO 98/03603. _ '
[0093] (6) synthetic waxes made by polymerizing carbon monoxide and
hydrogen such as Fischer-Tropsch wax; and
[C094] (7) polyolefin waxes. As used herein, the term “polyolefin wax™ refers
to those polymeric or long-chain entities comprised of olefinic monomer units. These
mateﬁals are commercially available from Eastman Chemical Co. under the trade
name “Epolene.” The materials which are preferred to use in the compositions of the
present invention bave a Ring and Ball softening point of 200°F to 350°F. As should
be understood, each of these waxes is solid at room temperature. Other useful
substances include hydrogenated animal, fish and vegetable fats and oils such as
hydrogenated tallow, lard, soy oil, cottonseed oil, castor oil, men’hadin oil, cod liver
oil, etc., and which are solid at ambient temperature by virtue of their being
hydrogenated, have also been found to be useful with respect to functioning as a wax
material equivalent. These hydrogenated materials are often referred to in the
adhesives industry as “animal or vegetable waxes”.
[0095] The preferred wax material is a paraffin wax havinng a melting point of
: 60°C to 70°C, a hard wax such as Paraflint HI commercialized by Sasol-Schuman,
or Bareco PX 100 commercialized by Bareco, those bard 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.
[0086] The partially crystalline ethylene-based polymer component of the
packaging film comprises about 5% to about 65% by weight of the packaging film
con:posiﬁon. More preferably, the partially crystailine ethylene-based polymer
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comprises about 15% to about 50% by weight of the packaging film, This partially
érystal]iue ethylene-based polymer component may be a homopolymer, copolymer,
terpolymer, interpolymer and/or blends thereof having a melt flow index under 2.16
kg at 190°C 0£0.05g/10min to 800g/10min, but preferably below 30g/L0min and most
preferably below 7g/10min. In addition, this ethylene-based polymer component has
a DSC melting point of 40°C to 130°C, but a preferred melting point below 100°C.
[0097] Among the useful partially crystaliine ethylcne—'based polymers are:
LDPE, VLDPE LLDPE, MDPE obtained by ziegler natta catalyst polymerization,
or LDPE, EVA, EAA, EMA, EBA, EE2HA, obtained by gas phase random
polymerization, or EO, EP, EB, EH, ESI copolymers, obtained by ziegler natta
catalyst polymerization or single-site catalyst polymerization or metallocene
catalyst polylﬁeﬁzaﬁon.

[0098]  One ofthe preferred polymers is EMA which is readily cormercially
available as for example from Atofina under the trade designation Lotryl.

[ooe9] Anothes preferred polymer is single site catalyzed or metailocene
catalyzed polymer which is readily commercially available as for example ﬁ'om
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 copolymer preferably has a melt flow index lower than 15g/10 min under
2.16 kg at 190°C. .

(00101] Among the useful elastomeric block copolymexs are those having
structure A-B, A-B-A, A-(B-A)x-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 a is an
integer of at least 3. Examples of these latter block copolymers including styrene-
butadiene (SB), styrene-butadiene-styrene (SBS), styrene-isoprene-styrene (SIS),
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styrene-isoprene (SI), styrenc-ethylene-butylene-styrene (SEBS), styrene-ethylene-
butylene (SEB) styrene-ethylene propylene-styrenie (SEPS) and styrene-ethylene
propylene (SEP). ' ' :

[00102] While the total styrene content of the polymers can be as much as 51
wi-% of the polymer, and since the polymezs can have more than two A blocks for
optimal performance, the total A block should be less than or equal to about 45 wt-
% of the polymers, and, most preferabl'y, is less thian or equal 1035 wi-% of the
polymer. In an 8-B-S (styrene-butadience-styrene) copolymer, the preferred
molecule weight is about 50,000 to 126,000, and the preferred styrene content is
about 20 to 45 wt-%.

[o01 03] " manSIS (styrene-isoprene-styrene) copolymer, the preferred
molecular weight is about 100,000 to 200,000 and the preferred styrene content is
about 14-35 wi-%. Hydrogenating the butadiene midblocks produces rubbery
midblocks that are typically converted to ethylene-butylene midblocks.

[00104] Such block copolymers are available from Kraton Polymers,
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. |

100106} The elastomer component of the packaging film comprises about 0%

( by weight to about 25% by weight of the packaging flm composition. Most
preferably, the elastomer comprises about 15% by weight or less of the packaging
film composition, and comprises a copolymer or terpolymer having a Tg lower than
—~10°C, The elastomer may be an ethylene-based elastomer, a propylene—baéed
elastomer, or blends of ethylene-based and/or propylene-based elastomers. The
term "ethylene-based" refers to an elastomer whesre ethylene comprises a portion
thereof, and especially where etﬁylene is the preclominant group by weight, and the
term "propylene-based” refers to an elastomer where ptopylene comprises a portion
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thereof, and especially where propylene is the predominant group by weight , in the
polymer. ' '

[00107] Among the useful elastomers are EPR rubber, EPDM rubber and/or
blends of EPR and EPDM. The term EPR, as used herein, refers to elastomeric
copolymers of e_th?lene and propylene, or such copolymers modified with
functional ;xtonomers. The fanctional monomers include a class of unsaturated
organic compounds containing one or more functional groups including carboxylic
acid group (-COOH), anhydride group (-CO-0-CO-), bydroxyl group (-OH), ether
group (-OR, R is & hydrocarbon radical), primary, secondary and tertiary amine
groups and ester group. 'The content of propylene in the copolymer is in the range
of 15% to 70% by weight, preferably between 20% to 45% by weight. The term
EPDM Irefers to elastorneric terpolymers comprising of 15% to 70% by weight,
preferably between 20% and 45% by weight, of propylene, from 20% to 80% by
weight of ethylene and from 2% to 15% by weight of a diene, for example, 1,4-
hexadiene, norbornadiene, ethylidene-norbornene, dicyclopentadiene, butadiene
and isoprene. The EPDM used here also includes finctionally modified versions of
terpolymers containing the fanctional groups herein mentioned above. EPR and
EPDM rubbers are commercially available from Exxon Chemical Company under
the Vistalon trade name and fiom DMS Polymers, Inc., under the Kelton trade
name. Functionaily 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 composition 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 ExxxonMobil Chemical
Company, “RexFlex” from Huntsman Corporation, “AdFlex” from Basell Plastics,
and “Keltan” from DSM Company, Inc.
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[00109] The packaging film composition also typically includes a stabilizer or
antioxidant. The stabilizers which are useful in the hot melt compositions of the
present invention are incorporated to help protect the polymers noted above, and
thereby the total adhesive system, from the effects of thermal and oxidative
degradation which normally ocours during the manufacture and application of the film
composition as well as in the ordinary exposure of the final product to the ambient -
environment. Such degradation is usually manifested by a deterioration in the
appearance, physical properties and performance characteristics of the compasition,
Any of the stabilizers/antioxidants previously described herein for use with the hot
melt adhesive composition may also be utilized in the polymeric film composition.
Among applicable stabilizers, a particularly preferred antioxidant is Irganox 1010, a
tetrakis(methylene(3,5-di-teri-butyl-d-hydroxybydrocinnamate))methane
meanufachrred by Ciba-Geigy.

'[001 10] The packaging film compositions of the presént invention may be
produced using any of the techniques known in the art. An exemplary procedure .
involves placing the wax material and all other ingredients in a jacketed, mixing
kettle, preferably in a jacketed heavy duty mixer of the Baker-Perkins or Day type,

* which s 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 probeduxes 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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Wor VN spectroscopy, steric exclusion chromatography (SEC), TREF i.e. crystallinity-
driven fractional SEC, Npciear Magnetic Resonance (NMR). '

[00112] The viscosity of the improved packaging film of the present invention
is about 1000 to about 1,500,000 mPa.s at about 300°F to about 375°F, as
determined by eﬁploying a Brookfield Thermocel or other appropﬁaté
viscosimeter and utilizing the testing techniques which are set forth in ASTM
Method D3236-73. Once mixed and equilibrated, the molten packaging film of the
Jp'resent invention can be coextruded along with the thermoplastic composition, as
previously described herein, or can be formed into & film by casting or extruding
the molten composition onto a release coated surface. Commercially available
machinery for performing these manufacturing techniques may be purchased from
The Nordson Company. As earlier discussed, the packaging film enolosing the hot
melt adhesive composition may be charged directly to the melt tank of a
commercial hot melt application machine thereby eliminating any waste and
avoiding many of the shortcomings attendant to the use of the conventional
packaging techniques discussed earlier.

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

{00114 Particularly the new film composition may be processed to form a

- film by conventional film-extrusion or film-coextrusion techriques, 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 packeging film of the present invention can be utLhzed on
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semi-automatic multi-size filling and wrapping machines such as those
manifactured under the frade designation “Mark 101-12-A system: Inverted
Horizontal Form, Fill and Seal Machine”, and which is manufactured by Premier
Packing Systems, Inc. of Waukesha, Wisconsin, Other compatible machmery may
be easily selected by those skilled in the art, '

[00115] Examples _

[00116] Film material samples were prepared with the ingredients and mixing .
procedures described herein below. A total of 250 grams each were made and the
mixing was carried out at about 300 to 400°F under carbon dioxide atmosphere in a
Iaboratory type mixer what consists of a propeller powered by a motor, a heating
mantle, a temperature control unit and a container of about 1 pint in size. The
appropriate amounts of each component, calculated according to the ratios shown
in the tables below, were added to the container in an appropriate sequence to allow
mixing while limiting the heat or shear degradation of ingredients. After the
ingredients in the container were completely melted and mixed thoroughly to allow
a good visual homogeneity, samples were stored appropriately to be tested,

[00117] Film samples were made on a Meltex CL 104 lab-scale coater fitted
with an EP-11 slot die nozzle in 2-in width and 3-mils or 6-mils thickhess, 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 materfals 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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This test is aimed to simulate the mechanical stress that may endure the packcaged
material, and the skin material itself.

[00119] Blocking tests were performed in the following manner : squar-e
surfaces of 2 inch by 2 inch of film were put in contact to each other under a load
pressure of about 2 psi, and put in the oven at 50, 60 or 70°C during 4 hours, 24
hours, or 7 days. After allowing the samples to cool down, visual observation was
made if no or liitle or moderate or strong force was needed by hand to separate
surfaces from each other. This test is made to simulate possible weather conditions
where the adhesive package can be stored or shipped. ‘

[00120] Migration. tests were performed on 3-mils or 6-mils films at 40, at 50
or at 60°C. Film samples are put in contact with some adhesive matenal Two
different adhesive compositions were selected for their content i in mi igrant species
and their specific ability to allow migrant species to go through a film material over
time, A square surface of 2 inch by 2 inch of film was put in contact of & 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 thistop square is made of a low temperature =
heat sealable material, With light heat provided by a hot air gun, this material is
sealed to the edges of the bottom square film, in order to contain any leakage of the

‘ adhesive piece due to intrinsic adhesive flow v;rith time or increased temperature., |
Such “pillows™ are put in the oven during few days, typically 3 to 21 days. When
removed from the oven after a certain numbér of days, observations are made at

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

[00121] DSC test method was performed on film compositions in accordance
with test method ASTM D-3417, with sweeping rates of 20°C per minutes On a
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DSC instrument model 2010 from TA Instruments based in New Castle, Delaware.
Three temperature sweeps are performed consecutively on a S to 10 mg sample
under a nitrogen atmosphere from —100°C till 200°C, then from 200°C to —-1006°C,

' then again from —100°C till 200°C, This last sweep shows a reproducible

measurement of the enthalpy of fusion of the film composition expressed in Joule
‘ per gram of material. "Enthalpy-of fusion" is sometimes 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
procedutes described herein below. A total of 200(5 grams each were made and the
mixing was carried out at about 300°F to 375°F under carbon dioxide atmosphere |
in a laboratory type mixer what consists of a propeller powered by a motor, a

. 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 meited 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, &
precise amount, typically 20 g or 40 g of a 6-mils-thick film of the film material
was put in the molten adhesive at the considered adhesive application temperature,
typically 275°F to 350°F. After a period of 30 minutes with 1o 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
peried in the oven, if still non-homogeneous aspect were observed visually or with
a stainless stee] bar, forther 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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[00124] Brookfield viscosity was tested according to ASTM D-3236 Method
at clevated temperature. Tests were performed on blank adhesive sarrxples in the
séme time as on contaminated adhesive 'samples produced in the diss olution test
described above. | .

J00125] Ring & Ball softening point was determined with an eutomated
Herzog unit according to ASTM E-28 method. Tests were performed on blank
adhesive samples in the same time as on contaminated adhesive sampdles produced
in the dissolution test described above. Adhesive formulas used for flais migration
test were made according to the mixing procedure described above. One
composition was called “high oil content adﬁesive”, 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
weigﬁt. '

[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 ocomrred. 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 used, the
coater was ﬁtted with a 0.018 inch spiral spray extrusion nozzle available from
ﬁordson Corporation. When slot coat technique was vsed, the coater was fited

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 betwveen 275°F
and 350°F dependi.ng on the application requirements. Lamination process was
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performed on blank adhesive samples in the same time as on contaminated
adhesive samples produced in the dissolution test described above,

[00128] Standard polypropylene- based spun-bond non-woven Wel_) is
available from BBA Corporation at 15.7 gram per square méte.r coating weight.
Standard polyethylene non-breathable white film at 17 gram per square meter is

' available under trade name DH-216 from Clopay Corporation.

[00129] Peel strength was meastred in the machine direction in 180°
geomefry with a'tensile tester (Tnstron Model S5R1122) in the controfled
atmospheric environment (20°C and 50% relative humidity). Prior to the test, the
specimens were conditioned at the controlled environment for approximately 12
hours to ensure the reproducibility and accuracy of the data, The test was doneat a
cross-head speed of 12 inches/min. The average peel value over the displacement
of six replicates, normalized to g/in unit, was reported as the peel strength, Tests
were performed on blank adhestve samples in the same time as on contaminated -
adhesive samples produced in the dissolution test described above.

' [00130] Creep Resistance test was camied out with the laminated specimens
containing elastic strands. To prepare the specimen, three elastic strands (Lycra 151
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 iao]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 i3 intended to be a measurement of the
quality of the bond effectively done by the hot melt compositidn. The specimen, crit
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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ends was measured after four hours. The ratio of the final lexgth fo the initialA
length, defined as Creep Retention and expressed in percentage (%), is a measure
of the ability of the adhesive to hold the elastic sirands. Tests were performed on
blank adhiesive samples in the same time as on contaminated adhesive samples |
produced in the dissolution test described above. '

[00131] Spréya_bility was evaluated during the coating process on a Nordson
Meltex CT225 hot melt high speed coater by observing vima]l;y the regularity of
the spiral pattern shape in time and space. The coating cond:itions varied depending
on the adhesive sample. Tests weie performed on blank adh.esive samples in the
same time as on contaminated adhesive samples produced ix the dissolution test
described above.

[00132] Dissolution test was performed on a low viscosity SIS-based
HMPSA, H2548-01, available from Bostik Findley for PSA. label end-use. The
sample was then slot-coated on paper at 300°F ta get a 1-m1il 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 according
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 Ibs 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 method ASTM D6195
towards stainless steel, and average value over displacement is reported. For each
of these tests, 3 replicates at least wete done.

[00133] The following abbreviations are used throughout this spcciﬁcaﬁon:'

PE - polyethylene '
PP - polypropylene
1LDPE - low density polyethylene

HDPE - high density polysthylene
VLDPE ~ very low density palyethylene
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" LLDPE — linear low density polyethylene
MDPE — medium density polyethylene
EVA — ethylene vinyl acetate
EAA - ethylene acrylic acid
EMA - ethyl methacrylaie
EBA — ethylene buty] acrylate
EE2HA - ethylene-2-ethyl-hexyl-acrylate
EQ - ethylene-octene
EP - ethylene-propylene
EB ~ ethylene-butadiene
EH — ethylene-hexene
_ . ESI - cthylene-styrene interpolymer
‘ EPR ~ ethylene-propylene rubber
EPDM - ethylene-propylene-diene-monomer
SB'—styrene-butadiene
SBS - styrene-butadiene-styrene
SIS — styrene-isoprene-styrene
SEBS - styrene-ethylene-butylene-styrene
SEPS - styrene-ethylene-propylene-styrene
SBBS - styrene-butadiene-butylene-styrene
SIBS - styrene-isoprene-butlylene-styrene
SEP - styrene-ethylene-propylene
APAO - atactic poly-alpha-olefins
SPP — syndiotactic polypropylene
IPP - isotactic polypropylene
RCP - isatactic 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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[00138] PARAFLINT C80 is a Fisher-trops wax available from Sasol Wax

Americas, Inc.
[00138] = POLYWAX 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 copolymers of ethylene available from Dow Chemicals.

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

[00150] VECTOR 4411 is an SIS biock-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 Ib illustrate 19 different compositions
suitable for use as the polymeric outer film. Each foxrmulation in Tables 12 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, little 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 22
'and 2b were all unsuitable because they did not pass one or more of the elongation,
melting capacity or migration resistance tests. In other words, each formulation in
Tables 2-a 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 34 and 3b illusirate 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 unaccepiable 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 measured 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 temperature for formulation 1601-156B from which 1ts
enthalpy of fusion is measured to be 73 Joules/gram. Reference should also be
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made to Table 3b for a comparison of these measured enthalpies of fosion. Table 3
also provides the corresponding enthalpies of fusion calculated from the raw
materials values. .

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

[00158] Example 5: Table 5 illustrates the acdthesive properties of 12543, and
demonstrates that the peel force performances are mot 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] - Example6: Table 6 illustrates the aclhesive properties of H29%4, and
demonstrates that the elastic creep performances axe not affected by up to 2% of the
film material. H2994 is a typical $IS-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 Findlley, Inc.
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2.0%1.0d 2.0%1.0% 72% 72% 76% 58% 77% . 72% 5% 4% 5% 3% 2% 6%
.67% 57% 56% 62% 67% 69% 5% 4% 5% 4% 5% 4%

TABLE 6
H2594 H2994 H2994 H2994 ‘H2994 H2394
no ‘
skin material contaminant 828 788 . 96F
% of skin material 0.0% 1.0% 2.0% 1.0% 2.0% 1.0%
Coating Welght of adhesiva :
16 gim”
( Initial creop resistance 72% 72% | 76% 68% 7% | 72%
standard devlation 5% 4% 5% 3% 2% 6%
after ageing 4 weeks at room o . ,
temperature ‘ §7% 67% 56% 62% 57% 59%
standard deviation 5% 4% 5% 4% 5% 4%
after asltalngl : gv;nks at120 64% 52% 55% | 59% 55% 61%
standard deviation 6% 7% 5% 5% 6% 5%
Initial creep resistance 80% 80% 79% 78% 77% 76%
standard deviation 3% 4% 4% 4% 4% 5%
i k
e ot 70% W% | TS% | 66% | 70% | 71%
standard deviation . 3% 5% 8% 3% 5% 5%
after ’”‘“%:g";“"‘ at 130 68% 2% | 73% | 1% | 6€9% | 71%
standard deviation 4% 5% 7% 4% 5% 8%
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64% 62% 65%

. 55% 66% 61% 6% 7% 5% 5% 6% 5%
3% 4% 4% 4% 4% 5%

70% 73%

80% 80% 79% 78% 77% 76%

TABLE 7
H2548 H2548 H2543
skin materfai no confaminant | 1801-155E 1601-110F
% of skin matarial 0.0% 2.0% 1.0%
180 degree T-Peel
maximum of the peel value 22310 2208.5 2104.8
(gfin}
standard deviztion 104.3 193.1 122.8
180 degree T-Paeol
average peel force value aover 2006.8 20861 21323
displacement (g/in)
standard deviation _ 60.6 138.4 73.9
[ softening pointindegr | [ 1964 | _ 1968 | _ i&vd |
looptack
{maximum load in 1bf) 25814.2¢ 2057.80 21689.4
standard devistion 210.70 140.60 271.8
viscosity at 325 degF in mFPa.s 63375 £937.5 5725 J
SAFTvalue indegF | 137.3 1367 1387
standard deviation 2.1 0.6 2.1
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76% 66% 70% 71% . 3% 5% . 6% 3% 5% 5% 68% 72% 73% 71% . 69% 71% 4% 5%
7% 4% 5% 6% TABLE 7 142548 142548 142548 no contam nant 1801- 155E
1601- 110F

We claim:

1. A method of packaging a plastic mass, comprising the steps of?

providing a plastic mass, and

surrounding the plastic mass with a polymeric film, said polymeric film comprising a
composition having at least 25% by weight of a wax material, an enthalpy of fusion of at

least about 100 J/g, and an elongation value at break of at least about 100%.

2. The method of claim 1 wherein said wax material comprises at least 40% by weight of

said film composition.

3. The method of claim 1 wherein said wax material comprises 25% to 65% by weight of

said film composition.

4. The method of claim 1 wherein said wax material is selected from the group consisting
of a petroleum wax, a synthetic wax, a polyolefin wax, an animal wax, a vegetable wax,

and mixtures thereof.

5. The method of claim 4 wherein said petroleum wax is a paraffin wax.

6. The method of claim 4, wherein said synthetic wax is a Fischer-Tropsch wax.

7. The method of claim 4 wherein said polyolefin wax is selected from the group
consisting of polyethylene, polypropylene, ethylene-based copolymers, propylene-based
copolymers and mixtures thereof,

8. The method of claim 1 wherein said film composition includes about 5% to about 65%
by weight of a partially crystalline ethylene-based polymer comprising a homopolymer, a

copolymer, a terpolymer, or an interpolymer having a melt flow index of 0.05 g/10 min.
to 800 g/10 min. at 190°C. and a DSC melting point of 40°C. to 130°C.
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0.0%2.0% 1. 0% 2231.0 2208.5 .2104.9 104.3 193.1 122.9 2006.8 2066.1
2132.3 60.6 138.4 73.9 2514. 20 2057.80 2199.4 210.70 140.60 271.8
viscosity at 325 degF in nPa.s SAFT val ue in degF standard devi ation
6337. 55937. 55725

9. The method of claim 8 wherein said ethylene-based polymer is selected from the group
consisting of LDPE, VLDPE, LLDPE, MDPE, HDPE, EVA, EAA, EMA, EBA, EE2HA,
EO, EP, EB EH, ESI and blends thereof.

10. The method of claim 8 wherein said ethylene-based polymer is EMA.

11. The method of claim 8 wherein said ethylene-based polymer is EO.

12. The method of claim 8 wherein said ethylene-based polymer is EB.

13. The method of claim 8 wherein said ethylene-based polymer has a melt flow index
below 30 g/10 min.

14. The method of claim 8 wherein said ethylene-based polymer has a melt flow index

below 7 g/10 min.

15. The method of claim 8 wherein said ethylene-based polymer has a DSC melting point
below 100°C.

16. The method of claim 1 wherein said film composition includes up to 40% by weight
of a thermoplastic elastomeric 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.

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

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

19. The method of claim 16 wherein said block copolymer has a melt flow index below
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137.3 139.7 138.7 2.1 0.6 2.1 W claim 1. A nethod of packaging a
pl astic mass, conprising the steps of: providing a plastic nmass, and
surrounding the plastic mass with a polyneric film said polyneric
filmconprising a conposition having at |east 25% by wei ght of a wax
material, an enthal py of fusion of at |east about 100 J/g, and an
el ongati on value at break of at |east about 100% 2. The net hod of
claim1l n .sai mat eri al conprises at |east 40% by wei ght of
said fil \rﬁ?%ﬁ%&ﬁaﬁ g%WS The nethod of claim 1 wherein said wax
material conprises 25%to 65% by wei ght of said filmconposition. 4.
The method of claim 1l wherein said wax material is selected fromthe
gr oup condy-dihe msthsrd of clsan L6 vdgraimeaid black gapokimnar comasises d Shoprylests of paid
an ag }nfrgén%m a vegetabl e wax, and mixtures thereof. 5. The
rrethod of clal \Nﬁerein sai d petrol eumwax is a paraffin wax. 6.
The nethod of claim4, wherein said synthetic wax is a
Fi scher - To ch nmet ho f claim4.
pol yol ef i %Yla;éé’lfglcalr&g CB?W S 5P GomPosEiey g P?luegf u@’ftogé??é(t‘ﬁ?glgne

pol ypr OPYtbeiﬂQ:las&h’ﬂsy b@rﬂpmhﬁgﬁ@%Mﬂr%@lyﬂéﬂﬁir@%@@ﬁ%ﬂthﬁ@pﬂj"E”EV S
and m xtures thereof e method of claim1l wherein said film

conposi t i BH ¢ ?‘Fé‘l“ﬁ?fé@e&tﬁé tionsthe gunsertstiagof wy ctudengrbassd EIé‘StpléilPts Bal |y

crystalli bass [
copol ynerﬁga}q%%y%oag%ﬁer %r Bﬁa}inmlgﬁseo?rg rehéb 3??@8 %Bgféwgﬁ ow i ndex

of 0.05 glasomdérn. to 800 g/ 10 nmin. at 190C and a DSC nel ting point
of 40C. to 130C 9. The method of claim8 wherein said
et hyl ene- based polyner is selected fromthe group consisting of LDPE,

VLDPE, LI.:DPEhe Motiod ofFibX2im 2 EMAereiid EMfom&EBAseldclsdHiom B, gr&lp cdnBistitg
ESI and bI hereof ~ 10. The met hod of claim8 wherein said

et hyl ene- Cg E% aRd bleadsghgreof. 11 The nethod of clai m 8 wherein

sai d et hyl ene-based polynmer is EO. 12. The nmethod of claim8 wherein
sai d ethyl ene-based polymer is EB. 13. The nmethod of claim8 wherein
sai d et hyd3ehbe pgthed Oﬁdhymﬁl whersingsaidedlastdrheyvis ERRdxvibe b pvop3teng tdiBentiof .

14. The erein said ethyl ene-based polyner has a
Wb Pl TGl -

melt flo 15. The method of claim8 wherein
sai d et hyl ene-based pol yner has a DSC nelting point bel ow 100C. 16.

The neth cl ai said, filmconpasitian includes up

40% by mg%g‘gﬁ@e @Ft%ampﬁ%‘f%%fyg?m&l %}%@S&%?.I%E%liiae‘feng;aampywéﬁ C‘Pféi’}}tﬁé a
st ruct ur ebbntB0% 0Bt bfweBM." - B, or (A-B)"-Y wherein A conprises a
pol yvi nyl aromatic bl ock having a Tg hi gher than 80C., B conprises a

rubbery m dbl ock having a Tg | ower than -10C., Y conprises a

mul ti val ent : IS, i east 3.

2 TR B2 bR RISl B 08 et Bl
gr oup Corcé'iﬁsmi a‘bgauDIO%SB) BBBy wBidht, aJir E}S{lerﬁEBﬁ;enﬁEfﬁronSEFb‘ﬁt 1 8BRS 769 by
bl ends t her. The net rei n said bl ock

copol ym*ar""‘?ilgh ’Saéé§ dieng cosgat %@gﬂ'ﬂf@ﬁbfo HJ)&%%WP@ fsherei n said bl ock
copolymer has a nelt flow index below - 55 - 15 g/10 mn. at 190C

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

composition.

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

extruding said plastic mass.

28. The method of claim 27 wherein said plastic mass comprises a hot melt adhesive
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20. The nethod of claim 16 wherein said bl ock copolynmer conprises 15%
or less of said filmconposition. 21. The nethod of claim1 wherein
said filmconposition includes up to 25% by wei ght of an el astoner
conprising a copolyner or tenolyner having a Tg | ower than -10C. ,

sai d el astoner selected fromthe group consisting of an

et hyl ene- based el astoner, a propyl ene-based el astoner, and bl ends of
et hyl ene'%@%@it%ﬂ.‘j propyl ene-based el astoners. 22. The net hod of
claim 21 rein said elastoner is selected fromthe group consisting
of EPR, EPDM and bl ends thereof. 23. The method of claim21 wherein
said el as ri PR havi a propyl ene content of about 15%to 70%
by et gnt 25, 135 mietied dhe it 47 e 2R B R AGRa e AR p B R ash B P et PR
havi ng a @eRrydietheGolneic i, about 20% to 45% by weight. 25. The
met hod of claim 21 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 abou 9 i o ar i : 2% to
15% by ve it megigl A Rlin 29 ilcin SR pRAEHRE LGABIARG 1Bl mB Aesied)
conpr i sescoiisivion] ess of said fil mconposition. 27. The nethod of
claim1 wherein the step of providing a plastic mass conpri ses
extruding said plastic nmass. 28. The nmethod of claim 27 wherein said

pl astic n3sThe aigfhiod HESlatn DO FurtiRt incRAIRSHhY &ep SORAMLhOStrud@d pldiR
met hod of claim 27 wherein the_step of surrounding the plastic nmass

conpr i sesMEERE FRrFHEH BrlyIpeNG ey ingo & ynite! fhute spgandshaged of cl ai m 29
wherein said plastic nass conprises a hot nelt adhesive conposition.
31. The nethod of claim?29 further including the step of formng the
ext ruded 33 dbe methed 9f clain 3 & Heshier inddingcheystey ofseflingopposite eadsiof daidf
finite siuz 2 and shape. 32. The nethod of claim 31 further including
the step of sealing opposite ends of said unit. 33. The nethod of
claiml1l wherein said plastic mass is a material selected fromthe
group consj sting of t her mppl asti.¢c composition, a thernoplastic
conpound g%aﬁ“h Iogglﬂnt‘: 1 spherrinssaid plasticdpass &ca BptsHalesiepisd itompthe gepup

t her nosetdoh & UTRAKEIE, J’t‘%ﬁﬂﬂé i .
conposition, a hot nel '3 p%gtﬁrpour_1(_j?ﬁgﬁ’hdg?eran{egptyﬁ%fc;}ﬁ%@?&aﬂﬁg%mﬁgSttlc
adhesi ve robmpusd thepmgseting gompesitions d esinogettingmooyndnd, a theymoseting

adhesi ve ang. : 4. Th t h f claiml
wherei n a%ﬁ%ﬁgﬁti C néa%ég) %glglﬁltpl)’pi ﬁ{sozgeg cﬁlgpoﬁ%dl?fi ﬂgtdﬁélgp @é’“&% %&g}s‘iﬂﬂt on.
adhesive composition, a hot melt adhesive compound, a hot melt adhesive polymer, and

blends thereof.

34. The method of claim 1 wherein said plastic mass comprises a hot melt adhesive

composition.
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