i nventi on to a nultipurpose hot melt adhesive, which2i3$ JUN 2003
suitable f sposabl e articles as both a construction and el astic
attachnment adHE%®%e, conprising endbl ock resin in conmbination with a radial
or linear styrenebutadiene-styr dfi¢THURPGBEHOL MEET $RBFSWaVi ng a sol ution
viscosity greater than 1000 cPs at 25%in toluene. 10 In the production of
di sposabl e articles, hot nelt adhesives are typically extruded at el evated
tenperatures (apout 250r'ﬁe?m%se%5$@ntié?1' & Gfdclo 108 Tl K Kotﬂhe‘?tc%neskgmhﬁ‘cﬁ'iiy a
pol yet hyl ene or pol ypropyl'ene fil'm a nonwoven rirc, an absorbent
material, a tissuesuitdble Br e i dibbsahe GRidies RE Mo BRABEREbN AhdadMRtid Stacih@AVOVEN
fabric, absorbent nateri al , tissue, or filmusing the hot nelt adhesive.
Appl i cation of t headhekives conrisimgy edpbloekx tesio de dolblyindtiomeitla datileor imedrt dtyrahet |
mul ti-line nethods or spray techniques. The hot nmelt adhesive is used to
laminate |ayers orbudiearHyrenesiSES, copalymerdariag 2 solutie vissasity taregier ihay1098.AEs

cl osures for di spos%\é)l e diapers; elastic attachnent also results in

| ani nating. Since T'A°%Rd° '%gerrbl y of disposable articles a variety of
materials are ppnded undgr 3, ‘%féé\g,g 1 &IC%Q&Q*%élpﬂﬁesivggarQQ |c%ze§(‘t uded

performance separate adhesives fave acture
of di sposabl e artigleRSatedltBinserdtFedd@bdut 850 3504 Wifclyor®) &SbikGicdé, tt%@lwt and
in |am nate construction. Construction requires an adhesive with

control | abl e, rel aolyetbyigneloopulypiopytaeifitry a nbrovogendiein, ahiahwrbeatTohtsiall & lisue ot

bondi ng strength to maintain the nmechanical integrity of the | am nate.
However, to bond et #8thish aantteqn;bglbgndeg tosanetserngpeayen fbrg P‘?Séftb@ﬁtmatfdﬁéﬁq%

whchehbt hi gh _cree tance to _ensure that e _
nter orreos oo Bt B e TRLTARb o AR Ly Pk AacehE TN B BRI or

become par ti al{y Ope fobldbe, HBAREnodk S 455 decnTlfes. 156 19 S Bkdlcds aglhesi ves
for | am nate const Pacﬂtontand H)]'ﬁ asiléb?:aeya%ct agtﬂement pu?nposes ee?ag% havi ng
di fferent fornul asamingle my@@arattéca%nasucn&rn@a@@scma&pm@biaad Abdutes i disposable
manuf acturi ng conplexity and can reduce productivity. Additionally, if
mul tiple 2 3 MieR00Blicathergenteso esetsirdlguinatiegl | nvent ory and storage

probl ens are increased. If the incorrect adhesive is used for elastic
bonding it can | ead to H6ad ‘F%P%SG’F‘@Y °N'§°6“ab{ef?é"°§bﬁl ‘136%9( Bfr m?f%[ﬁ'st?é‘%:B?FEed

;e3et4@6hﬁ'& mmm RPOSE HOT MELT ADHESI VE 2 3 JUN 2003 5 The_present

p| UQQEd Such Pr ob) 8 % n%ag)f con i on 0 ptlmg e ormanbe se ara é’!\(/:etslhca)Oe or
both. Accordingly AEub ARt Al d §X| s? oPea eD SI ve havi ng

properties 5 rgndedbng ﬁ:hé‘se%‘h@%éﬁ%faé@r@'df GRMs80id anl?&.t hTHn@E‘ d&f%dléw 18 ch
el asti c bondi ng applications. Such adhesives are known as nul ti purpose

adhesi ves. Const r ugdstO#taattiresdny @Sambinge S@strucidnadoydtructda vezufdsgh apieRive with
strength, long open time and | ow cohesive strength. Elastic attachnent
adhesi ves are sti fdeatfoligifrptrelaiveiy law kigfosithilaph opep esh@sd sulficiept kangind streggid to
shorter in open tine, than constructio

P mai ﬁtam the mechanical integnty op the ?mlnate ?-Fowever to bond elastic materials to
substrates, a different adhesive which exhibits high creep resistance to ensure that the
25  elastic, when under stress, does not move relative to the surfaces of the substrates or

become partially or fully detached, is used.
The use of separate adhesives for laminate construction and for elastic

attachment purposes, each having different formulas and properties, increases disposable

article manufacturing complexity and can reduce productivity. Additionally, If multiple

A
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10 mul ti purpose applications, in particular, elastic attachnent, the

bal ance of stiffness, cohesive strength, and open tinme is requi r?jgf SUNg?E[B
per formance. Styrene-isoprene-styrene or "SI'S" bl ock copol yners

commonly used for elastic attachnent in di sposable products. SIS is chosen
because, when comFaPeet aedeisd BresR %‘6;5%9@%?05'3’“? (ol "E%"é‘s%darr'é‘hﬁé?%"qchdex
and rubber content SIS,

sof t er adhesive pro Ay spusﬂ%ﬁeg'ﬁ}@g r@Q%d %o IFa (Pa?g fé'luett sé’h{?gﬁ?p'ﬁaécgﬁa”t gn
contain hi gh amurﬂeéorﬁgpﬂgggm%rucm&le%qm ngdKo #\%ﬁérraroh&t Bét%kdgl A (9‘!5@(]:1.6

cohesi on. For exanple tent No. 5,149, 74 Al per oses el astic
attachnment adhesives CoERrdifgyns) sdbstaRal héed BhistS! 1S @@lﬁglé YiREive hivirgQiidpefiad i On
with 10 parts endblock resin. 20 As used herein, the "m dbl ock” of the

pol ynmer refers i o rpoleyngethe edizsioc kgplisshie dd bath daminabist andtdlaslid ongihg phrditations. As

wi |l be discussed below "m dblock resin” refers to a tackifier which is
conpatibl e with thHChAUBHEEREedNOTRE MYEPYRASS adhe?i’f?&-bl ock" of the pol ymer
refers to polyneric bl cks are subst a |1y aromatic, "Endbl ock
esine"  Cas w It bo di Sevbuln Ahediesere BRIAM e el ped a‘FP{‘P%l 177 RPLIRR |
and conpat i bl e wi tgadmec éggp%t%%é[zoélaétpgttalgﬁnegf%d}‘nggks arstitfeh (T RhackB! %
content, nelt index, d end resin | eve a correspondi ng S-based
adhesi ve is not a&o@ésassu.re@gus.eMI EoMé @S opeh Sintk&hdnO cehs@littiont aéiebiosss. Féhe

hi gher -2 2 3 JI~t~ 2003 stiffness results fromthe | ower entangl enent
mol ecul ar wei gt (riltyhreeseesrplivatidne mie ndartders elesty  athchimetita dhiee prtenee of siifnésopr ene
U S. Patent No. 5,071,571 (Malcolm discloses an adhesive for elastic
attachnment conposi$EPsIBRrCetBAPPIHIMAISyRAIGLIR GAPARSIEEEIEr wei ght SBS
copolynmers. 5 Endbl ock resins are conmon

. dwith SISto i
cohesive strength in proSEGi8rENRYIeVE g%hg’i"?&/éémﬂy@ﬁﬁb?r%&gm':”g@fr ﬁ\ée%aff’re not

comonly used wit {.C in
actual ly reaches [Ehe en%gﬁ%ﬁﬁ USEOS% ?)e ? rlﬁré\]cchi t;%%éé po%gﬁﬁags%w %“%E‘p@ﬁ{egg"! ene
m dbl ock conpar ed di@r bR EaBHmERs i3} M6 ksamhihelt Nndel @@ frabber EmRES SIDpa@heti | i ze
the endbl ock resin in the mdblock to a |arge extent. In addition, endbl ock
10 resins are 1ot rwiveenhigheuseidcilan weBS- dnd sefter afitesive eromqsacmmemesaamfsfi vVes.
U. S. Patent No. 4,944,993 (Raykovitz) discloses |ow nolecular weig

radial SBS pol yrrer"éas%?ﬁﬂ?’]”ﬁh'&e%‘%@?‘ra@ﬁ@“ OGS ’ﬁP%é’f‘%P"‘{bf?&We%% %taf'h
endbl ock, and 1 heif i & RbGANEhs HEION Sl @5 6lifo At BARIPRLa USRI S

Endbl ock resins are ective only hey ‘associ dte W e styrene
portion of 15 the fab@rkntGARINYIRMpAdIRi3B parfdeesibRofolifel InRSBRRSSN With BPaMDI [ 1ty
par anmet er of butadi ene and styrene, the resin associates with the m dbl ock
or but adi ene port iedmblécRrds@w nmol ecul ar wei ght SBS copol yners. However, in

hi gh nol ecul ar wei ght SBS copol yners, the | onger butadi ene chai n does not
favor this ass¥iation %Gsetdﬂi‘efe@ath%""@bbéﬁpf theTiolygrepiprs da Pabymsriprockemiiire at ed

by’ r heol where the Tg of but ag Kk be f
For | oxanple, when 0BT B s Lo AT BT Reh Y SO EGl .

the mdbl ock Tg Shl@%ln% co}ngat{bﬂmﬁ Yhe n%ﬁg@cgﬁ% pol;[rnir hingglgcrk $fh% H&yﬂgj r%rg tng

after such a substitution, the nore th block resin is in the m dbl ock,

i nstead of the endhlyeedk, bldalis Wit afell0Rs®intialfByrotdStic N GEndbidtk eH3inEDasB@ILeadiscieéd) t
rubber at low levels, in conbination wth endbl ock resin, m accordance wth
the present inventm drtal aeowddestbsentrly romatthasiotrewetibe i éegrrdbleskrof e 25
attained due to the association of the endblock resin with the styrene

bl ock of the rifobeé®YM#- addition, because | ower amount of rubber is used,
the stiffness is IowarlgSIh§ a h, for the

hi
sane reason, open tinme’l §7st P TﬁYmeﬁl %e"gﬁgﬁgﬂexf e endq% |bel§'rn§)%'se’ea§%be ROR4HS ons.

Therefore, Unexpecdstlayes doheshas n%%rarefsmmns.dv@aag@(anéi@m@ﬁsemngda trhEnidheesent
invention, that a nultipurpose adhesive, for use in both elastic attachnent
and 5 construction, can be prepared froma bigh nolecular weight radial or
| i near SBS copolyner, w t hout a high styrene content, and endbl ock resins.
The adhesi ves of the present invention have both good cohesive strength
(elastic attachnment) and | ong open tinme and | ow stiffness, for good

| am nati on bonds. The hi gh nol ecul ar wei ght SBS copol yner allows use of a

| ower anmount of the copol ynmer providing a softer, nore



10 pressure sensitive adhesive, wth | onger open tine, when conpared to use
of a | ow nol ecul ar wei ght SBS copolyner. In addition, the prese es mlﬁﬁ%
endbl ock resin provides for a higher cohesion, at |ower viscosi 'Fi

conpared to adding nore copolynmer to the systemto obtain the sane

i ncreased | evel ofStfitsaesesyis. froph e gpves eRengleReah MPIBRYIE dveighty Bighes enfapaleieant nel t

dh t f 15 d
n andbl ock 1o n SRS RYGHE Rt Bt RP .l e Ay BB SRy
copol ymer havi ng a4 HPJV%%'% c"‘é‘t‘t‘a nrséd% st R @otn%eoun 'Jarytrﬁdhq%‘e%alartﬁé?gm

viscosity is greater than as been I'n "accordance with
the present inventsgyvopdiiids. t he use of endbl ock resin with high nol ecul ar
wei ght rubber polymers provides a multipurpose hot 20 nelt adhesive which
i s suitable for5use as EHbotldtkaesewrasd caraionip usanithed1f e inpraxe tcalehine strengitivesi ve
Specifically, it has been found that a multipl e-purpose adhesive having a
hi gh | evel of cr eeﬁeqsvfgisgﬂsavﬁceéhesb%cﬁnétt'qcérﬁgmareaﬁcfoampwsw g@b%qstH?C%’FQ)fi l e
can be prepared conposin esin radi al or

[ Tnear 8BS copol y b S e gIa oo UL 55 bSOt b 9 JoPeleG o

25% i n. Lol uene The, At SPhY Sudlerk NGREESADLLPR oIMELRIBR AL, tne%/fae@enhgng

open tinme, | ow stit] vesr roperties

qual i fying the adh@%blb{tﬁhzé‘%\e%‘ﬂdtﬁﬁcﬁ%HW@w%ﬂbtoblPWaO@@@ es'adrhem é/da.t.orﬂ endbfbck ~

~1~1 2DD3 The present invention is directed to a nultipurpose hot melt

adhesi ve conpri®i ngsinsaate SBSorpmérwmed v SBS-bed extasticaattasheiegthithesvedy W .Rakatat 25%

m t ol uene, the viscosi t% greater than 1000 cPs and an endbl ock resin The

pol yners useful i mMNah&944H3 rfBPBtkméféPhé@‘?’QFés o t"PPéeC'ﬁ?’eg’é'ﬁ’Et |'?WPérﬁ350ﬁ°'§F%s bl ock

Ot por ot o ORI S A8k A 55 WP BT et e d o

coupling agent wt n;tMg&h:ﬁpﬂﬁgs[géﬁ &tne{,t\@,ghegl(lﬁr_mre and pol yner bl ocks A are
ocC

non- el ast omeri ¢ pol yner pol ymer ocks B are el astoneric pol yner
bl ocks of butadi ene. Vaintdk fesindlare leflecid ohipvREEhey@EtRIatelun tHalstyeh& Bdrfdh of han,
one. 10 Blocks B may be partially or substantially hydrogenated. Copol yners
useful in the F esteablodkromiytrieoshainaPuddie teicliesnesson satintily paramitet df botadienaland

copol ymers, the functionality of Xis three or nore. Preferably the

copol ymer is |ineaf¥rensofg f?sé\/é‘ismiﬁ‘esdf”ﬁlt%k“"&'@?ﬁ‘o‘?%ﬁ’?ﬁ"e”%@m%@ '%’emﬂ?‘é@ént by
desi gn or due to ip lé?‘l@é?(t:og gTQeLrIP Il-ior\]«%ver n Fn A%(ﬁ%r n%hthgcopo mer %Igrl?%lnglez"

for increasing tack,

with 15 its effectm&fd.eké)mrnldags ﬁ&&@&lw@as%é.ﬁ.egtohhe Rk Gk, |ﬁ1\éeéffeWclarL bé N
general be bel ow 50% preferably | ess than 30% Exanples of nultival ent
coupling agents, "démonstiael bg@edodyrcomee vinge ere Vig tohthé titediéne bkl éay beffolldyed

tri snonyl phenyl phosphate and trichl oronethyl silane, both with

functional ity & 3for axairieetiread B perisoridtlaghesipateriedlagae by WHqutfssirofhemdb@ek The
non- el astoneri c bl ocks A may conprise hono onrrers or copolymers of vin
nononers such as VTWP”‘%I"E‘H%%V SRASIFA: T;S‘Wigﬁ‘ipﬁﬁémdt\ﬂch ?aff?égﬂcﬂé§“béﬁtﬂt"\?1 tH‘i/l
carboxylates, as Wgll @S, {c}{lrésﬁ {TRWRJT% O&U%Qea%sf%réﬁh&fyktgf tleS fubber. By

met hacrylonitrile, esters o acrylic acl et ¢ Mbnovi nyl  ar omat

hydr ocar bons i ncl ugfgStnigh @RRculdt iwdight rioBEALE RR;levéls NY bormtyHafiAGuith eadmbtk r\éhﬁl,yrl
benzene as well as dicychc nonovinyl conmpounds such as vinyl naphthal ene
and the 25 like. Gchedano®wiiehasteeamtnvantiqpoéry adhesis] \ﬂtbkmhrml}esmsmm\perdbd rom
al pha ol efins)_al kyl ene oxides, acetals, urethanes, etc. Styrene is
preferred, in &h a?‘r’ﬁﬂ?ﬁd”@éqr‘ﬁ?)éﬁsﬁ“gat'P'é%féhetq‘i&‘?‘PCk595'” vvzh@ewrenwe%‘ °33‘e\i\5é’ib§ht
per cent of t he tot ol yner conmp nor e pref rab 0 32 wei ght
percent, however adé:t'og o) o’fv%r e° i L efﬁusfde%setsmg su'F’]t dth & éﬂe .
possi ble is used




The el astoneric bl ock conponent, B, making up the remainder of th

copol yner is butadi ene which may or may not be partially or substﬁrﬂ iJUN V2003
hydr ogenat ed The 5 hydrogenati on of the butadi ene unit occurs under
conditions famliar to one of skill in the art. Mst preferred for use
herein are the |ini@8f ispAligh £ort ¢ |5PBE KEEYH PSNETS 'Swhlright fnovue 105 t"BHHBYROSBI ock

i s butadi ene and the.nﬁn-elastoneric bl ock is styrene, and wherein the

copol ymer has a moPRLGILF wei ght such that its solution viscosity at 25%in

tol uene | s 10 greator aih e Pholenabl lol SALELEAANA000 o3t

preferably about 4000 cPs. Ty t he rubbery bl ock copol yners usef ul
herein are the pol ysdnydneNRat POInRKLAGk el Y&t WeeRCbd@ Bias®: Gitachment and

pol yst yrene- pol y- (et hyl ene- but yl ene) - pol ystyrene. Dependi ng on the

pol yneri zati on Tonchnstruotive, cérhée podpgiledtfeodi @ rrighmnabdutac kveight fadiebnt énear SBS
different ratios of cis-1,4; trans-1,4; and 1,2 addition. Hi gher |evels of
1,2 addition may bePIEMY WU kigh Byrensygeptedtiand\endiask rasips-f dpe adhgsiveeof the

nol ecul ar wei ght. These copol yners nay be prepared usi net hods fam |i ar
'o one of ord!nary SN e PR HE bt SocKiop e R TORE JPeh oy BeeTIro) FHCPRS TR be
obt ai ned from Shel |, Oheo6ainfds, Y0Hon il AURBATRRe oAtk P WD 2

styrene content of 31 % and viscosity a ol n toluen 000 cPs and

Kraton D1184 with gopsiyyéredews oddt &iNd 10Qkr SAMBHITh cYioBMeS ploVidif a Zaftér] More
t ol uene of 20,000 cPs. 20 Exanples of other commercially available

copol yners i nclitidepr8urE &89Re 80Ekivet withdorger ates dioel Whenadom@agd tonugeodf Lrekoe Of
4000 cPs avail able from Eni Chem Anericas (Agip USA Inc.), and DPX 563 with
styrene content of M3gculy aeight PRT GeRotyper n In afdiliemethatPreseps ¢f theg sibiegss resin
avai | abl e from Dexco. Blends of these styrene containing copol rs with
ot her compat i bl e bPGHESZE! & JS0FYy REFETl PAPCE B ST PR Fae B
opti mum amount s of ;£ B6GAPAL WIRE, 19156 hésdridGhcAdhRasd ¥ks Winbdionvar y dependi ng

on the end use application, the copolyner will generally be present in the
-6 ~ 3 J11~J 2003 The present invention is directed to hot melt adhesive compositions suitable for

15 disposable constructions comprising an endblock resin and a high molecular weight
styrene-butadiene block copolymer having a molecular weight such that at 25% in toluene,
the viscosity is greater than 1000 cPs.

It has been found, in accordance with the present invention, that the use of
endblock resin with high molecular weight rubber polymers provides a multipurpose hot

20 melt adhesive which 1s suitable for use as both a construction and elastic attachment
adhesive Specifically, it has been found that a multiple-purpose adhesive having a high
level of creep resistance, bond strength, and a low viscosity profile can be prepared
comprising endblock resin in combination with a radial or linear SBS copolymer having a
solution viscosity greater than 1000 cPs at 25% in toluene The adhesive of the present

25 invention will have a long open time, low stiffness, and good cohesive strength, all

properties qualifying the adhesive as an effective multipurpose adhesive



adhesive formulation at a |level less than 35% preferably about 15 to 20%
by wei ght, nost preferably about 18% by wei ght. Since the copol yrriram 2‘]“3
the hot nelt adhesive of the present invention is of high nolecul

only a small anpbunt needs to be used, resulting in a |long open tine and

soft product. 5 The hotThWP%e”td@ﬁé@P\Fé”féW%Wi‘iwswmmﬁéa%\e@wpiiWenti on
may al so conpri se ckifier V\hicp?éls co le with the m dbl ock of the

SBS copol yner . p"‘lnéségr‘?f"é'??r\%h PRIBGURE RIS Pys g’a't%éso/ti'“/twnﬁ%%?&%f‘t%ﬁﬁref"lé%| ns,

synthetic pol yterpgne ters, natural terpenes, and the
like. Mre parti char I%OQJP?%E&J‘SE{Q?&{CQ{%@M fy| ng resins include any

conpati bl e resins or ik piyaRrstRENIGOHe Al GBIt Q&einila)of fﬂ@bﬂéééﬁl m@éﬂ@on@é’ﬁléck%ﬂ
rosins including 10 gumrosin, wod rosin, tall oil rosin, distilled rosin,
hydr ogenat ed r &si nnulteblcmempmders aamgpnamdwembmnmgehéradoﬁrg&atmns.( 2) glycerol
and pentaerythritol esters of natural and nodified rosins, including the
glycerol ester of pale, wood rosin, AtfieAgl f/’@é»%bf(éﬁner of hydrogenat ed
rosin, the glycerol ester of pol mer i zed rosin, pentaerythritol ester

of hydr ogenat ed r d¥EIEN 4i5E THEAHH SAHB) 'igca-gFde’”‘F “8‘3'0??@%95@?03?( Arer 819 ROYFEY  of
rosin; (3) copol y Angl, i d ({]a% OR\%J'Cy foc@aénldrp%l(yw%eglgﬁﬁg%sare SYER a5

styr enel t er pene an casl pha net terpen ene reS| ns
general ly resul ti rwuyﬁéromc&m u%h.xrmer\vazla«m &nisodn .ﬁtegﬁee&metoh&ct{r&%mﬁ,n&e. such
as the bicyclic nonoterpene known as pinene, in the presence of

Fri edel - Cr af t s10c atBidcys Bsmat berpattaiatoe sybslaotiaiyt Bydpgeratedr eGgpolghare usefdl indied ar e
t he hydrogenat ed pol yterpene resins; (5) phenolic nodified terpene resins
and hydr ogenat ed Z0esgedinventien wayshetinear eordigu i rapighcorobanerst. te fuastionaiity of Edd n
product resulting fromthe conden atlo n an acidic dium of a bicyclic
terpene and a pheﬁ%’Fe oeye af?fﬁrﬁ%{’(ﬁ‘ B’F‘Srl '%U}?Prh%(ﬁ%@é‘?'ggﬂb'?"éﬂ"??%’"‘re e&BI ting

fromthe pol ymeri ﬁgefyubgrbr&femrwtm%g&[]a QNS knésm@&apaugﬁg fof 16 A orfls© i 1

diolefins; also i ed are drogenat e t1c petroleum

hydr ocar bon resi NSiendiBisl tér Mcreaiey tE&J( Pl ral opsHMnkey Bt @hROBE EatbBsiardBdlwithe
hydr ogenat ed 25 derivatives thereof. The resins |listed above may be solid
or liquid depetidi rig effect tohowenin eotdsre swerigtyht Digécktievel wikdi peneladse beldd %0%r es  of
two or nore of the above described tackifying resins may be required for
some formul ati ons.PreigraRy Ips§¢1208€ are the cyclic or 2 3 JUN 203 acylic CS

resins and aromatic nodifi C r e Le Jj,NS referr eg S
aromati c nodified cycl :Eéam ﬁr%sa% %V'l'vag&coug%ﬁ age%f’ ref grc'fldgd% ‘G ?"5rw'fhs a

C~I C9 hydrocarbon fﬁr%ﬁdnghtﬂ%'é/eglsrfoﬁ%m @@tﬁhgép%wa\%tthc%rmews%g Bath | witn
softenl ng poi nt between 100 to 105 he tackifiers, also referred to as
"m dbl ock 5 resi nSlncticrelgy ¢ 6. e Rtradhidrdsizee aihf@stionaitycdAaposi ti ons of the
present invention in an anount of 30 to 70% by wei ght of the conposition,
preferably 50 3% 65 weiThronriastoemtic biqdke Apnasempriserivenpdiorersabserpintdrudes 2
to 30 wei ght percent of an endblock resin which is substantially aromatic.
Exanpl es of such effdBTVERET BST ASVVAHCITE Y dyEtnes "F‘Y'&ﬁ‘idaﬁil‘%’ﬁ‘%'s“? ReviRlEs] y

ar omati ¢ mononers Jgvh G g Y EE E&ﬂg% fcr G;h‘d?%ﬁrﬂ% Wef'ﬁ&c‘?ﬂonﬂrr 1O UBkers LYY ﬁcaéc.dlo

exanpl es of such aronmatic nononmers 1nc styreni c ‘nononer e,
al phanet hyl styreng mMinByihy &rerthal@ M@droddBoMOXNUCS sl FeBE) &inyitiQGdnk ANy mwlemyu
styrene, chlorostyrene, etc., indene nononers including indene, and nethyl

i ndene. The ar omatvng! bemmein Bovell peddypicirnpmgfcemeduhds speheseny! naphtraienaiatdsheof 5
to 20 weight percent. Preferred is HERCOLI TE 240 or KRI STALEX 5140, both of
which are al ph#® rré*f‘%y‘Pth%'trW @WW%’%P?M“%\PESFN%‘W@GFPFUW f’L‘B“ FB?%%W@% a“‘V'ﬁ'&? The
hot nelt adhesive of th e e |rt1ve tion fs e n‘g Z |

percent of an od dFEeAt® SSHI ?ﬂf?ee(bl 4Eeds YRR 2B e F?Vg‘f”f)'i‘q §Ssitﬂ?f'l ude
ol efin oligoners and | ow nol ecul ar wei ght polynmers as well as vegetable and
animal oil and their derivatives. The petrol eum derived oils which nay be
enpl oyed are relatively high boiling 20 matgrials containing only a m nor
proportion of aromatic hydrocarbons (preferably | ess than 30% and, nore
particularly, less than 15% by weight of the oil). Alternatively, the od
may be totally non-aromatic. Suitable oligoners include polypropyl enes,

pol ybut enes, hydrogenat ed pol yi soprene, hydrogenated pol ybut adi ene, or the
| i ke havi ng average nol ecul ar wei ghts between about 350 and about 10, 000.
Preferred are LUM NOL T350, a 25 mineral oil available from Petrocanada and
KAYDCL O L available fromWtco Corporation _g_



2 3 .SUN 2003 The hot nelt adhesive of the present invention also corrprhﬁef
0O to 3 weight percent, preferably, 0 3 to 3.0 weight percent, of a2 3 J 003
anti oxi dant. Anong the applicable stabilizers or antioxidants included

herein are the hindered phenols or hindered phenols in conbination with a
secondary anti oxi danteioirerreaisof diedplalaopqlymen FERROR ISP MO hrderpbhDRSTIOR2)weight 5
dilauryl thio-dipropignate {"DLTDP"). Hi ndered phenols as used herein are

as phenolic conpolfge" '2‘8“?"3# He H’@%ﬁ%@@ﬁ%ﬂ’f ¢354 EE@?U?‘@? bEIePOFSIP e reR

proximty to the phenoljL hydAxylcxd r T, e
sterically bul ky substi tut eﬂeadhcal érqébﬁerlth'hk% ”@% i {ﬂgr%%ﬁ?ﬁg?ﬁflg%pg&&?gr oup
serves to retard iid susdidngtuhith gy f o SREYEHRE Ye BBTally CRIsLERERMNH InNBbgénatdd©The
reactivity; this steric hindrance provides the phenolic conmpound with its
stabilizing 105pr dpeedenaion oRepbsient aiit ocaurdinderatoaditioph tamiibrsto omcdf kRN the
1,3,5-trinethyl 2,4,6-tris (3,5-di-tert butyl-4-hydroxybenzyl)benzene;
pentaerythrityl teé&ftrakis-3(3,5-di-tert-butyl-4hydroxyphenyl)propionate;
pentaerythritol tetrakis (3-lauryl thiodipropionate).

n- oct adecyl 3,5-di -tert ‘-\"Bﬂg’gﬂfe-"ﬁg%ﬂsredi?ﬂfﬁ‘ﬁé%ﬁ? 'Qeﬁ?%éi%tﬁﬂ?cé;°°"4’,'yﬂ‘e'-er’§‘Frﬁ3}'Teenebi s
(2,6-tert-butyl phepal. AN TeYol] terts =193 ) ,

2, 6-di-tertbutyl phenol ?rfcélo lzll-sTﬁ%@%ﬁ%ﬁé}@ﬁh%‘%la-sg)%?ﬁb?'gc{ Egsﬁégle and wherein the

octyl -thio)-1, 3, Scbddydél RR;a MbledltaP Gbigl &G that its solution viscosity at 25% in toluene is
3,5-di-tert-butyl -4-hydroxy-benzyl - phosphonate; 2 (n-octylthio)ethyl

3, 5-di-tert - buiQyl| gateyitiaron09o snarefataisly grastel tsap 12000 mbst preferably about 4000 cPs.

hexa[ 3- (3, 5-di -tertbut ¥I - 4- hydr oxyphenyl ) - propi onate] . Preferred

antioxi dants are SUM LIYPER qfDbe rebbery sl £PRPIVATES bsefutl Aprein adraithea polvstyfanerm

Sum tonmo Chemi cal ny and | RGANOX 1010 hi nder e henol pri mar

ant] ox dant ava, | ROTERP PO MR Car Gy  Srire SR TopLE P PSP eadhe Birhe
fam)unt s of 0. 3 to D%%QnQMg Wﬁ'tw%elyr{rﬁi’rigﬁ@r{ @Q'nldMorQ; ﬁﬁ%’po t Gté&?éﬂ@lmi k Gyl EcheatFRY be
incorporated into the hot nmelt conpositions depending on the end use of the
conposi tion. Anongifelaasioacidist1 4 8snsTRyarfaa 2 daeilidad @ehhe0dves 3N, S aduiiehimasbe
titanwm di oxide; and fillers such as talc and clay, etc., as well as m nor
anounts (e.g.,15l egssirefiate laizotie vEedsitofbr agiypetmatecdarmedbbt. | Thesk aspolymeRbmte
enbodi ment of the present invention is a multipurpose hot nelt adhesive
conposing. -g_  2rerargyusingmehqg yamiliss o qop ghordigarpskiy Rtther@rt c Aliprnaifelyg these
styrene-but adi ene-styrene bl ock 0 Wi mol. ecul ar _wei ght s t hat

2t 280 1t ol uene TS Bt Bfef BRTSIIERe B TR e eBlen P e B50 wer g
percent endbl ock [@sbRiyRené Cdnkldt b0s17.0andRistaky REB%EMToRfe 6 40BEKAsfdngliirdigh) O tO
30 weight percent oil; and(e)0 to 3wei ght percent antioxidant.|n another
enbodi nent t he adlpesiswethaosperiesestent of 30% and a viscosity at 25% in toluene of 20,000 cPs.

20 Examples of other commercially available copolymers include SOLT 6302, 30% styrene,
viscosity at 25% In toluene of 4000 cPs available from EniChem Americas (Agip USA
Inc.), and DPX 563 with styrene content of 31% and viscosity in toluene at 25% of 7970
cPs available from Dexco.
Blends of these styrene containing copolymers with other compatible block
25  copolymers may also be employed.
While the optimum amounts of the copolymer used in the adhesive will vary

depending on the end use application, the copolymer will generally be present in the

-6-



(a) l'ess than 35 weight percent of a styrene-butadiene-styrene block 10
copol ymer with nol ecul ar wei ght such that at 25%in tol uene the'2\3 JUN 12003
is greater than 2000 cPs, and |less than 32% styrene; (b)2 to 30 wei ght
percent endbl ock resin; (c) 30 to 70 wei per cent of a tackifier;(d)0 to 30
wei ght percent oi Iadhea'h‘dfﬂ":"“(aé‘)@‘f’lﬁv%'e\?ﬁe‘ ’m@PfE@HY about 18d% 2Q¥alpit waight. ostyr t her

mbodi he adh han 2 f
Syt ene: but ad: ene EYP AR BIGER T8I he e areh Roraxu &P it B LR, o
at 25%in tol uene fhg, Yn'v%&’r?l)to‘( hig mg%!?a@%;ght 8y 230G, &ﬁ’&m gi({oegesustepan 32

wei ght percent styr ene; wei ght per cent end resin

45 to 65 wei ght pedsG&Rtin Qp‘on@op@@m;ﬂu%ﬁpr&d@}t 0 to 30 wei ght percent oil; and
(e) O to 3 weight percent antioxidant. In a preferred enbodi ment, the
present inventbon is ditedet et ddbesie Bamposifus prolecpréseit iRéntioreindy mbrne&pﬁsea
conprising -10 2 3 JU~I 2003 (a) 15 to 20 wei ght percent of a

st yr ene- but adi eneiafx'tiﬂﬁf E'N@ ibFQﬁ@Rfib@dﬁ}blh9ﬁ1§’P'°W°E ﬁegw ec@dwaw '%ﬁeieg?ﬂati%ﬁjﬁﬂst hat

at 25%|ntolueneth reater t

percent styrene; g&fgdwyé(éqa&% S csé?{'fet'&f"gﬁ%ﬂ"f"&s r’%séW ﬁQS'"§S'(e<§) ”aﬁ‘g to 65
wei ght percent of (d g ; £€) 0.3
to 1.5 wei ght per(t:egpr?%é’sgnlgin?d% X Moéhgéaqﬁgalgrgmﬁ{gnggeggﬁagg?@%erén'i;ymﬁlé usg

the assenbly or ceaﬁaahwtdsmaom.xms krokest $licis PO AR Phtgraladt infbiBs o8I HEkidig, but
not limted to, disposable diapers, disposable fem nine 10 products, adult

i nconti nent prl@dugtrs rosimosidt radin, ¢ativit $gsinpeistillgiardsin, dapdtodehaed lokie. dirhenizegianogin,cul ar
adhesi ves are useful for the assenbly of disposable articles wherein at .
| east one pol yet h?F‘éﬁ@VW'Zqﬂo“P?Tpr apg}wcerﬁbargim@wb@o' %teﬁoﬁd@d'fa! gnqfotiiedst one

ti ssue, nonwoven, yet h ne or ene bstrate. on, the
hes vea mre ! on . s i e B G io BSe b e R dcyrs hR Shirat Rp s drogeraled™
pol ypropyl ene or %m\m};gﬁc%%@t mtpgly.ﬁg.z ms.mr,e denier Al &er%phgdruaa{ated

el ongation resistant gathers thereto. e adhesive may al so be utilized in

| ess demandi ng di sq3@sabkd d\ecdfea&.bmmreanp@apﬂymalt b Sof Sugd) @P cHpdlymend Can@r

peri neter sealing. The use of high nol ecul ar wei ght copol yners allows the
use of a snal Ner &mlymersofof putyate ferpeness LSUER Ngs | styrerettasisge seidf falphdhesinye
formul ati on desirable for ressure sensitive 20 adhesive. The adhesive of
the present i nvenﬁﬁyﬁﬁe/\ﬁﬂ?“%é56°°b(te§’@i‘ef feqias geneeay resHi Mk iNgsPolReetiate o at

40C, preferably less th 105 d ne/ w . stifin ophi ned
with high |oss rmgeu(?pene ﬁyrdrocar orts su.h em%lcyq[lc C%noti%e% k?\gwrk as ?%énel,rgnag%r e of

an adhesive's grabesddcgb Fln%pCrraﬁsQétalyﬁgth%d%teﬁ/ mtterﬁd@ﬁat@&hﬁs% NGud¥Edre fRr M @
good pressure sensitive bond with |ow applied pressure. A pressure

sensitive hot hydrogenated polyterpene resins; (5) phenolic modified terpene resins and hydrogenated
20  derivatives thereof such, for example, as the resin product resuiting from the

condensation, In an acidic medium, of a bicyclic terpene and a phenol, (6) aliphatic

petroleum hydrocarbon resins resulting from the polymerization of monomers consisting

primarily of olefins and diolefins; also included are the hydrogenated aliphatic petroleum

hydrocarbon resins; and (7) cyclic petroleum hydrocarbon resins and the hydrogenated

25 dernivatives thereof. The resins listed above may be solid or liquid depending on the

molecular weight of the resin chosen Mixtures of two or more of the above described

tackifying resins may be reguired for some formulations. Also included are the cyclic or

.7-



25 nmelt adhesives, in accordance with the present invention, wll display

| oop tack val ues preferably greater than 50 oz/in2, nost preferapl

ozlin2. -11 2 ~ ~u~a 20~~ The viscosity of the resulting adhei?j\?e/‘m(Rr %m
formulation will be |ess than 35,000 cPs at 325F, all ow ng for use with
nmost conventional #dlfeQd PENPY IeRalF ARAfRECIHYHE 0 Cyclihreaingro FEfayed isereragiic
enbodi nent, the vi sccgfsidt%,of th%dhesi ve fornul ation of the present
invention will be M&SE°F ﬁ‘jf"lm_f@’,c "€Ps, providing the adhesive with
sprayabi [ ity and prOCeSp?&?h&édtréékire%sécﬁ?ﬂyﬁ’rwaﬁ‘n%n Feglmé}ﬁ%oéf{?ﬁ%e{r&%n%tnghmgelt

adhesive in accordance w t he f)rese I'nvent i on, i's sprayabl e”and
suitable for el ast iy 53k §REHIRORt belMebr 100 V@5, Thé ©EFIk Yalsh Bsérel AR “BabI@R0 CPs
at 325F and a cohesive strength neasured in Hang-Bead tine of greater than
45 seconds, andsS prebies’ @l pyeskii @ tisBShdslve cdmpositood of te ipresemniprentoe $n dneseurt bfadd 35%
styrene. 10 A preferred conposition for a multipurpose adhesive in
accordance with tht 7Bk egweight efthespmiosiion. Ripferebhhiietdvejghiierseitt y | ess t han
35,000 cPs at 325F, a cohesive st r_enaqth_ measured i n Hang-Bead tine of,
greater than 45 seconds' & FHHEVEYUKIY BAEY 2 {0 Rnveiht REEFM an §nork fefiRs s

l'ess than 15x105 dxm%gﬁ%stghiaﬁ/ga%nlagg%}%R@gﬁgf%mhyen?!ﬂo%k %@ﬁs PAn%%%r#Qr{%ﬁEXrﬂE r

conpri ses |l ess than tyre estve fornulations o

present invention, adyRusseiidiy SOmatR rdRbids Faving 8RbigmérRsbiclrastirbed globRChprat |
have a | ong open tine and high pressure sensitivity allowing themto be
very good as al@onetampies iabnsueld eegnatie . mdnomerel dintlddenthe t $tgerad hempries,o btyrtete
present invention will have good cohesive strength as neasured by Hang- Bead
ti me. Hang-Bead t i #ehemsthy siyeenatvinydolypaa SrAtnexoTtyreshiediphy Sutktspyeangt driorostene.
adhesives of the present invention will 20 have a Hang-Bead fi of at
least 45 seconds,  fFePEPaBPOPTEdRUaS Fieth T8O CURgREs. MR OB TGt EFhb y
greater than 500 SeeQasy it [UrdoBi % EXPTBLE Sertlh® ABERYs fidhdtsedah ve
and not intended to limt the scope of the present clalns in any manner. 25
EXAMPLES The adhesérvieastALEKNE 40, msmnbfi WHichWae &ipps epdiyestyresd rginé Reaibud kewi ng

procedure: -12 2 ~ JUN 20fl ~ In a sigma bl ade m xer, heated to about
163C, the rubb#y wdecwdsanged al ong with the antioxidants, tackifyng resin
and mneral oil. The rubber to plasticizer ratio (od + resin) was about 1 .

1.5. Mxing of the cont®At"S! RESPETHE N NEP 2T PVeRI°A SitB FERRBESC MR X2 WPE was

?glt lalo\?v:g At this p&!rc’:’(]a%t’ oftaneoll I&ﬁ%' %gu‘?arbleopflasgchz%gro?%j(t'ejnd},r\\’g%lsalggfd% o?elfiﬁ) %g%mers

and low molecular weight polymers as well as vegetable and animal oil and their
derivatives. The petroleum derived oils which may be employed are relatively high boiling
20 materials containing only a minor proportion of aromatic hydrocarbons (preferably less
than 30% and, more particularly, less than 15% by weight of the oil). Alternatively, the ol
may be totally non-aromatic. Suitable oligomers include polypropylenes, polybutenes,
hydrogenated polyisoprene, hydrogenated polybutadiene, or the like having average
molecular weights between about 350 and about 10,000. Preferred are LUMINOL T350, a
25 mneral cll available from Petrocanada and KAYDOL OIL available from Witco

Corporation



5 by addition of the remainder of the mneral oil. Mxing was then
continued for about 10 nore m nutes The nolten adhesive was therz ogﬁﬂdﬂ“ﬁ
into a silicone rel ease-coated container and all owed to cool 00
tenperature. The follow ng copolynmers were used: Rubber " Sol ution
Viscosity, % % Struct urlée gt melisadBesmecthdheDprgdenicikvesiisin asogemAisgs0 ta@ \weioht
Branched 15 Sol T 6302 4,000 31 10 Linear D1184 20,000 31 16 Branched DPX
563 7970 31 0 Li ne%fcePoP ey ¥isg %86%%?%%&@5%“%@5& ABg ffigrapplicable
concentrati on, S(y%\\éblhgerié ,EH“I? anr}@écludie%Fiei%%( T\ a‘é}e r?oYsao kuﬁrpelrﬂﬁfh%r%mm

Eni Chem Anericas ( I'S ava| rom

Chem cal Conpany T&%b:fnélloh M DeLchRBL Snt¥RESt RRA BQ&uHEéﬁylW‘bd%J&Sor@a@e‘ﬁﬁT‘b@ of O
determ ne the viscosity, cohesive strength, peel streng t ack

stiffness: ViscosidiyundGdiigemaaley"DrEasyr s.nmaaédSphwseamdehéréin areBrsqnkeiid el d
vi sconeter at 325F and are shown in cPs units. Cohesive strength
measurenents |t i scogesmdntonipining stetnallyzaitky tadigels inglobebrdximitydo the akanoigsyiiraxypl ace
in disposable articles, an adhesive with a l%g)h resi stance to creep under

the stress of the ¥PRJFeeo- op PIFPgYRe 5“93681%9@ ulky suBRIlHed radiqals in Beurih e @f
Various measures Oh o%(?l' r&gsste{vﬁn%tretan!a}é strgt%ﬁnghs %g'lcgja??’d corresPondH'g)kéztEDS in

the past. Here, neasur

single bead of adhre§dno4@ th-EhﬁerQeﬁerén%e IRPbLthet &eﬁ’oh@lc@ﬁﬁouﬁé V\@h5§ stabllizing
gransl meter. The plate contains a slit cut transverse to the direction in
whi ch the beadid s @mahie€ (Repleagiatitd hiddele8 pAdn8Ss intLdde 1,3 Baim@Ml B 3, 500mertsi de
of 'the plate. The bead of adhesive is applied to the plate and badges over
the 5 slit, such tiht-4-nydroiieszyieanzadeioop inedieerytvdyisl i t tqeided(d.5Tert-pitdtte i s
t hen pl aced in an oven at 105F and al | owed to eﬁw | ibrate for 20 mn. A 40

gram wei ght at t ach¥8PE"EYPApErate repanEh I B RIAE-Bh M PHROBY AL  Broc3eAYs ve

in the section ov € d p i ze #1
GEM CLI PS avai l abﬁés%geﬁtm&@l} 8&? |xgbge%n§(fg%{hggl %’? erpﬁgxtl%n%%ﬂ ?%%GJ%I&%E'(O%
required for the agdhesdokqehaadytdcbonake-titerb@yipRAo @-rydiapndedsz tbism- . 10
Peel strength neasurenents Peel strength was neasured by performng a 180
peel test on high aehbio)y3 pokyest Hiytaendscy"tiBREH bugbiytinatenztphogohamtd; Ast r on.
About 2 to 3 ml| thick coatlng of the adhesive is applied on to Mylar film
using heated rol | eéfgctdiigIByhdéd-teaoeyt4ryepy-tetraeied aﬁ‘glséfa%% hexghets.

h 3" m di hi
ST et on from the st BT P ARy T GRER Ty EP M2 T B |
S0% rel ative hum digtygad, Qﬁ.&.@%%&m@%ﬁrsmﬁon{ ecfﬁgmg c%ragarryf;ﬁd ﬁ:@@bﬁ@% are

bonded to a HDPE pl ate. onds are then rolled using a roller.
After conditi oni nga fiktereb pReas! pFiRary afioxdanhwabilabib oM Cibhreyy. ame sqaaﬁﬂeedprieghnt he
Instron at 2"!m nute. The HDPE plate is in the stationary jaw, and the
Mlar is in t h20 oy aibbustsjoatha toBhredyweishy rrefergble0-f%ported as an 20 average | oad
in granms. Loop Tack measurenents Loog?tack i s measured usi nglfthe TM Loop

Tack tester nmade by cutQPPHg a§etives Pay ps REFROTARINS (58 APt TR SOBROHigNs IRRANGIP
coated |am nates along the. TRE cgrg%o%“; C/ir!mo‘ﬂ thebd Ec?drthCs dﬂ% del iQ429 (96’ ?rﬁ{z" ght

at 72F and 50% rel at1ve hum di amntels Into a oop 5 by
taping the ends toggf mrzanmed.dxemna filefsnEM ARANLREIP D, RE wePRPMh&GkoliRSt er
and a stainless steel plate is clanped to the base of the tester. \Wen the
. test is started, t(g., tedsdhan about 5%) of a petroleum derived wax.

25 One embodiment of the present invention 1s a multipurpose hot melt adhesive

comprising.



2 3 JU-I 20~~ loop is brought in contact with the Stainless Steel plate and
then withdrawn. The load it takes to withdraw fromthe plate is 2e8ojdNd2083
the | oop tack moz/in2. Rheol ogy study A Rheonetrics Dynam ¢ Mechani cal

Anal yzer (nodel RDA 700) was used to 5 obtain the elastic (G) and | oss
(G') noduli versus teng®rat ifse.tharhas iweight pereent aflag styomePuipdiend-shyjenRhilags
software version 4 3 2. Parallel plates 8 nmin di aneter and separated by a
gap of about 2 mn?ﬁ/@?'\ém‘iwéram“ﬁ‘l’@r@%l%ﬁ‘é’h\}ﬁéatlzééd'éﬁ'“‘éﬁdh‘iH%’ﬁs"éféf’cﬂr‘?ﬁf’fhﬁn about
-100C and the tinme,ppogram started. The programtest increased the
tenperature at 5C intervals followed by a soak tinme at each tenperature of
10 seconds. 10 The conygcti om MURRhCRRLR RIS s sanpl e was fl ushed
continuously with nitrogen. The frequency was maintained at 10 radls. The
irntial strain @t the gtjart 3ofo 70 height@steniera titki@&% (at t he outer edge of the
pl ates.) An autostrain option in the software was used to nmaintain an

accur at el y neasur abl e t@r qué ta Wrweightrewentohend est . The option was confi gured
such that the maxi mum applied strain allowed by the software was 80% The
autostrain 15 program égj us L &PweigBt efceripHiog¢ankach t enperature increnent if

warrant ed using the fol Malel Er re. Lf the . torque was bel ow 200g-cm
the strain was incr easérﬁjgbmygz A)O%'%g?ﬁgg?:hﬁf'\r’eegr?fn%('/sae?'ue. I f the torque was

above 1200, it was decrgasegsdnahS%8 QeightNBerbdht @M siathblButhiient S RHE DIRET Ween
200 and 1200g-cm no change in strain was nade at that tenperature

i ncrement. ThelG heapolsieo wiigeoletulaekeigt such tadal [26% i @ugneaimedvidcbsity shyeater thass 20
nmodul us (G') are calculated by the software fromthe torque and strain
data. Their rati 0,208 ¢Rs anddgss hakgisnblyens: t he tan delta, was al so cal cul at ed.
The tenperature correspandi n%to the tan b Peak associated with the

mi dbl ock is reported astht he?M YB1eERIPePEN ePROPHES R0l | owi ng tabl es, stiffness
values, G, are report?‘gfi nﬁé‘Biﬁ)%eigtItpérgggéffgﬂcﬁiﬁg- at 40C. 25 Open tine

t S

measur enents Qpen tine e adheSives was neasured by bondi ng

pol yet hyl ene to pol yet hyl ened 3 waigherbobamnd tester. A known anmount of
adhesive at 350F is applied 'l S 2 ~ ~u~ zoos as a bead on a pol yet hyl ene
fil mnounted off a pl at de) The tadpeaioht pementiagticaidgrist ed in the bond tester to
any desired value. After the open tinme el apses, the tester bonds anot her
sheet of pol yet hyl ene, "hdiyRteeemepdimgntdrepdpesive poririiseshe adhesi ve bead under a
constant | oad. The bead widfh is sured as unction qf open tine. The
open time of the adhesiq?)e i}ses RE nwﬁg’ﬁtt ﬁ%rcetn?r?é a\/\ﬁéﬁ"?’ﬂ@“ﬁ@%ﬁ”ﬂ%?ﬁmk
changes from great ; - 3 n . 1
Tabl e 1 shows t ho SrTmer Mpha R P en PR Bek BB SRR R B BEAT AT e
10 adhesives. Sanmdoe®cHs:ahd ldss than 32-whighl pefeeltyRn@r epar ed usi ng the general

m Xxi ng procedure described earlier using 18 wei ght percent SOLT 6302 and 16
wei ght percent2®il in Sinpl &to20weightgert@t orsblgbitresyer cent oil in Sanples | -2,
-3 and 1-4. In each sanple, the tackifier used is a C$l C9 hydrocarbon

resin derived from pet (9l euf? {ie? e PEFRY AP EI of 100 to 105C. 15 It can
be seen that the cohesiye spy = tinme) of Sanple 1, which does
not contai n endbl ock, i(aé Si gr??slfa?}ggwgpFegﬁgﬁgfddt han Sanples 1-2, 1-3, 1-4 due
to the absence of endblgck besibightiltReRQRRRLME Strength is al so dependent
on the anount of endblock resin added. This is evident in Sanmples |1-2, 1-3,
| -4, which show an i ncireawefeist epbbdrsent ehegresemgtvéntion i kirdcted teearsulipgrpaseount  of

endbl ock resin. In multipurpose applications,
25  melt adhesive comprising'

10-



20 whi ch includes both elastic attachnment and construction, it i § de5| rabl e
to have high peel and cohesive strengths with consi derabl e tack r3 52309
sensitivity. It is well known that it is difficult to optim ze cohe5|ve and
peel strengths without altering one or the other Sanple I-4 in Table I has
hi gh cohesive strength ®ut O%WOIth@&e“‘sQflaéHgﬁl“Prb“‘? negiens BIACk coprlymer

0111 ness and vory" FAeSESTIRA AT PE SRRAEo T T & PRo e FaP Rome

el astic applicatiofns, a poor construction adhesive due to its
| ack of pressure s%ﬁgf%'\%ﬁﬂ?&k&tggﬁ'z 3 JUN 2D03 Tabl e |

Resi nAnt . Vi sc. Ca~325FHamg- Be&?d?lzotvieiﬁﬁt pereht 2baslc r&din; f f ness @O0C wt . % (cPs) (s
), (g )(oz/inz) (105dynel cnRLI-1Tackifier668, 450117 2582101913. OHercolite
24001 - 2Tacki fi € 5410, 036910 441886 133 p&tdtefracaikifigre

24010l - 3Tacki fi er4910, 7001074 1129785. 5Hercolite

24015201 - 4Tackifier4414d70023&@V6@®3&@H@Pbéﬂqte 24020 25 Exanple 2 Table |

denonstrates that different high nol ht rubbers can be used to
achi eve a bal ance bet wé®&n c8fiég] ?/@e'gi‘f?eé??ﬁ'ﬁ?t%i‘ﬁ’ "heel strength. Each sanpl e

was prepared with 18 Wer'hgtlﬁtsul{%‘rl?t a%ﬁ&ke{]MRP&rUseé‘% tiﬁrgg;r}bly%gr%gglgctl JR’%

tackifier used ~n EXx 0 wel ght “percent olrte

percent oil. 30 Ta&ﬂp@salbie diRley BIdING, 5& nEBiRfEd tdaBishoBRtiARER] diskasdsle feminine
Stiffness@OC (cPs) (s ) (g.) (oz/inz) 35 (105dynelcnz) I1-1 Sol T 6302

10, 050 910 187® 1(0gtoddct8, a4@t ihdontthedBPodads3 hdsBited @vng Bbd pat8 @ndlthd liKe, 4n partic@arD1184
26,050 3,050 1476 108 29 45 -17 2 3 JU-1 2a03 Exanple 3 Table ||

conpar es sanpl es rEOeSIVEF G prafbriorathe apsmPhaal dsPosehie apicles avhereinndtepdst Ope
Sample Il11-1 is nmad i ng the ex U S. Patent No.
2004 993, Sampl o vpehroofa R RRE b BN RHL bra e s RO PN ol m
EP 0 368 141 A2. %Wgtlhﬁéwel Ar pol}pr@rﬂ/@né Ldbsl?atQaYr@ac}éﬁsry tr&o%eé?\iéb%?d Us%fufsrnrtﬁé"gt h

conpared to Sanple I'l1-4 corrésponding to the present invention. Sanple

I'1'1-3 shows that bysnéstdongainddlpigdtnylers i golyb@pyidie o nBAwaiére sLbexAdTIRb &s,Ofor

Mal col ms patent, it is possible to inprove the cohesive strength. Although
Raykovi tz pat et esxampé.eto dopertaglengation désistok gatieess fherefot Teexihesie andsesbe at e
the effect of 10 endbl ock resin on cohesive strength and peel strength.

This invention cl e4l3e¢ "oiéss riemprding stisppgabler FoRYIUFHPR apRliatighs é‘l‘?ﬂb?so@k ®f€8f ns in
conbi nation with h&e%et s'e%%b“ ar wei ght rubbers to optim ze peel and
cohesi ve strengths.

The use of high molecular weight copolymers allows the use of a smaller amount

of polymer, resulting in a less stiff adhesive formulation desirable for a pressure sensitive
20 adhesive. The adhesive of the present invention will have a stifiness less than 15X10°
dyne/cm? at 40°C, preferably less than 10X10°dyne/cm? at 40°C.

Low stiffness, combined with high loss modulus, leads to high loop tack. Loop
tack is a measure of an adhesive’'s grab. High loop tack indicates that the adhesive will
form a good pressure sensitive bond with low applied pressure. A pressure sensitive hot

25 melt adhesives, In accordance with the present invention, will display loop tack values

preferably greater than 50 0z/in?, most preferably 90-200 oz/in®.
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The C51C9 resin used in Sanples I11-1 and Il11-4 are a C51C9 hydrocarbon
resin derived frompetroleumwith a Ring and Ball softening poi zp gpﬂe?
100- 105C. 15 UnitacR100L is a pentaerythritol ester of rosin av a rom
Uni on Canp. Zonatac 105 is a stP/r enated terpene available from Ari zona
Cheni cal Company. Tabl éhq yiscogty offies resiing aghesiverferaiigtionrill bedese Jen 9§.0Q040s oh

(WM.% 111- 1D1122§?§E/ai:9 resi n522525Knst al ex 51408I |]-2D118410 64Unitac
R100L53. 319. 6* Zon RyneogEs N Toe! cepyeRind GoReathpRplialion echinery. n amore

R100L43. 319. 6*Zon [ 0

resi n541835Her col i Eegeqrfigié% ﬁgﬁ% %éasa{/ﬂ%ialdges% c}rmﬂlﬁﬁ °f t&oﬁgg%ggﬁgg& 325F
Hang- bead Peel Tagi pelds ihaeeso@Ofs, prolidiidSe 4dnB3keWith lpra(y@bll)ty £k dcBR dbiltty.
(105dynel cnR) 111-1 835 11 868 96 2.7 I11-2 1400 O 2026 49 0.9 10 Il 1-3

1,950 27 2260 8 1.7 | h prefetred @orinbitidd e aliRT Grell BdneSveBin Bbcokdaadeplit tde drbeentgl ass
transition tenperature, Tg, of the m dbl ock (butadiene in this application)
is an inportant pérerienahich zispretebld @nesurigbinger alastc %@meeh*e\siﬁh%@ vishesityless|
strength of the adhesjve at roomtenperature. In addition, it _can be used

to study the 20 ef38cP 08¢ ¢k habFB ke FHEsY s Strggth r?ﬁaf“r%i’dﬁe’éﬁ”%gad ef t he
m dbl ock resin is r 19.9f ., I he

m dbl ock is expectgfaggt @Sﬁg%%%g@g e ?’yefe}%gcfﬁ{ﬁgé glﬁgﬁ{ g&h&r gérgp%rsi%sgle at{}éé] any
associ ation W th t35% sijiedll ock. Al so the benefit of adding an endbl ock is
achi eved only when it assom ates with the endbl ock of the bl ock copol yner
rubber. | n SBS0rubbersa mlefered acotbasition 66 @n@siBpurposes adhakivd int gecpaanaeradtentis of
styrene and 25 but adi ene, which are about 8.9 and 8.4, respectively, the
endbl ock resins t @fget Hveiyopil Bave a\)(/lsﬁqfl"t)/tlﬁﬁﬁé then @b PYAPs el B S F T Eahesiesdenolt | on
is readily seen as an increase in mg ck Tg on addi nlg t he endbl ock_resin.

The extent of t hi SASEHCT LETRRFeP dme eh@AriEr b0l TREC BRLPSr SRRFGRY B ¢ he
rubber and the ol i gl tes dlnt ieroeBlllcne s 188! tha Tyl s8pgses Lhe

m dbl ock Tg in | ow nol ecul ar wei g and nmol ecul ar rubber
formul ati ons Sanplegsolymyr cbmdids iegg—tﬁ’an\@e%gty%@par ed according to Raykovitz,

U S Patent No 4,944,993. In each of the sanples m Table 1V, the tackifier
is a CS/C9 hydisocar bonTheeshhesiddorinviating efdim pretenohwentipnuin ahiditien R bengasuidabBal |
sof teni ng poi nt between 100 to 105C. -19 2 ~ JUN 2003 Sanple I1V-4 is an
exanpl e of the prSEREICIHIEMETJIRYE 3 Pngepsn B‘@e §’é’é}‘9"tﬂﬁ§ﬁ“ff F@S‘fﬂé?@&@é t’Ieﬁ‘

m dbl ock Tg on ad endbl ock res

wel gt SBS. Sol - TVHLI e {0 en AR W St BeEresBtieat ‘RereRr ses
Sol T 6302 (Sanpl gvkifodhi hm%o&%ﬁe%wsm&hgé mbdtlRa 9f ﬂ%eﬁea@%@%ﬁb gy Wi th
the mdblock in Sol T 5 6414 °can be readily seen in the cohesive strength.
The cohesive strength alrastrvea»s@suarbfadddmagtre@%bih@a&eﬁ.mslonme basditielenlicawar m
Sol T 6414 (Sanple IV-2) than in Sol T 6302 (Sanple IV-4). Hence, by using
a hi gh nol ecul?®r Weveghtianolsaretime of atigesb fheachrsh. mpferRDIL BrEBPTORA0 Y58 saends, or i s

possi bl e to achi eve hleg ?ohe5| ve strength at |ow | evel s of rubber.
most preferably greater than 500 seconhds.

The following examples are merely Illustrative and not intended to limit the scope

of the present claims in any manner.

25 EXAMPLES

The adhesives of the invention were prepared using the following procedure:
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10Tabl e 1 VSanpl ePol yner Ant . Resi nAnt . G | M dbl ock Tg~TgHang- Bead

time, (W.% (w.% (w.9%(C)15(C)(s.)IV-1Sol T 23 JUN 2003
641430t ackdi er 591120- - 310Hercol i te 2400201 V-2Sol T

641430t acki fier4911277537Hercolite 24010251 V-3Sol T

630218t acki f i er 661619-'n BISERSrage imixer. 2agier \9-aR%p|163Cathe 1PRer AR chreads3r8 21302
0943Hercolite 240 10 35 Exanple 5 In hot nelt adhesives applications, it is
desirabl e to have“tbRgWpatents; RRifYNeIesn I e o Hae BAPREL] RIBICZen R OhT oadl y
defined as the longest tine one.cap.wait after applying.th dhesi ve before
bondi ng and still "ob g?snaba'iLr’lt 1a'cg‘:é'pt é)i')'\geOfE)hgncﬁvtenlsaﬁ'ggc%k'q‘%g UmﬁfahgmﬁgﬁpgouiaS
conpares the adhegiwe s BaRse Tt thsPERD e Ainkndd BRINE re¥intas bltie Boll Rl ©
prepared according to Raykovitz, U'S. Patent No. 4,944,993, with higher
amount of rubbgr (Sedgpbreof\thelrepainddief the ainedal @Mdptiig vak thed kbRihuddforSabplie V-1
is to achieve sufficient cohesive strength. It can be seen that the open
time in Sanpl e V- hoiesminmiesh Treweeltet ldiresivhaes dfen HoBedploea Widne Tar@sd-amager open
time is another benefit of adding | ower anounts of high nol ecul ar wei ght
rubber while mai nfEAEMRNIGYGY SRR 9N MPEMEEH. | n each of the sanples in
Table V, the tackifi erTi S CS/ Cq h%/dr ocareg,on resin derived from petrol eum
with a Ring and Bal | soft @Ry Bt Het Ween 100 to 105C. 10 Table V Sanple
Pol ymer Ant. Resi pgpunt Giluh o.c@25C fben tinmey, Hanghigad time, (wt. %
(W . % (W.% 16CcPsds (S.) Bardns.) Volbida 122X 30 tackifier 59 11 10,650 1.0
517 V-2 Sol T 6302 I8 tackifier 54~ 18 10,050 2.0 9I7 20 Hercorfte 240 10
-21 2 3 JUu~ 2003 WHAT IS CLAIMED I'S: 5 1. A hot nelt adhesive

conprising: (a)l essolttteaty 35 wei gh$o per cents0of a st yzsene-thatcedi ene- st yrene

bl ock co-pol ymer w thnol ecul ar wei ght such that at 25%in tol uene the
viscosity is dbeabe 80kan1000 cPEYU0 (b) B1to 30 welQht yerccent endbl ock
resin;(c)30 to 70 _wei ght percent of a tackifier;(d?o to 30 wei ght percent
oil; and(e)0 to 3PWfght percent®@¥tioxi FAnt. 15 2'6 A HET"BRY t “adhesi ve
conposing (a) |les 35 weig per cent.,,of a styrene- di ene-styrene

bl ock copol yngg WBFﬁQ%I ecul ar \?\/éeﬁoght suc1 t hat at625%l'|l%lr%&?ol uene the
viscosity is greabefkhan 2000 effs, and Iggss than a2% Hrxcedae; (b) 2 to 30
wei ght percent endbl ock resin; 20 (c) 30 to 70 wei ght percent of a
tackifier; (d) O tded@owserghicepetiae?i%von Mouan@73°F.

25 Sol T 68414 1s available from EniChem Americas (Agip USA Inc.) and D1122X is
available from Shell Chemical Company
The following tests were performed on the adhesives to determine the viscosity,
cohesive strength, peel strength, tack, and stiffness:
Viscosity
30 Viscosity measurements were made in a Brookefield viscometer at 325°F and are
shown in cPs units.
Cohesive strength measurements
It is generally recognized that to hold the elastics in place in disposable articles,
an adhesive wtth a high resistance to creep under the stress of the elastic, or high
35  ‘“cohesive strength,” 1s required. Various measures of cohesive strength have been used

-13-



(e) O0to 3 weight percent antioxidant. 3. A hot nelt adhesive co 25
(a) less than 25 weight percent of a styrene-butadiene-styrene bIrTB rT[lJ]N 2003
copol ymer with nol ecul ar weight such that at 25%in toluene the viscosity
is greater than 2000 cPs, and |less than 32 weight % styrene; (b) 5 to 20
wei ght percent endbhegast. rkess. gohesigezstrength vias MIRFUCBINSING 2 ¥4 tesh 0B 8 Sipgis piag of
percent of a tackifj] er;(Td?eo to 30 wei ght gercent od; andée )O to 3 weig
percent anti oxi darff"Va TA® AL sRpied R@nRilf ¢'d %&f?ﬁﬁ"ﬁeﬁg‘me I3 cqmains 3 %“Wal ght

percent of a styr %ﬁsggq% %quEJ] ct,§,¥,¥ ﬁ hethg)laé)a%l?s apgpe(a é/arcrﬁsllt W, b W{Tg Fﬁ{fgﬁ cPs,

wei ght such that at I'n to Scosi reater

and | ess than 32%:sbirRRef th ﬁwef’fhé Qeaan %ééﬂétns @%ﬁe@mtwe aaéfah@&!agés%sérme 10
(c) 45 to 65 weight percent of a tackifier; (d) to 20 wei ght percent oil;

and (e) 0.3 tob5l. Slitweicl it ipgies an droam ihioQbd dininkif ’ﬁle phstehiothefmplatedadiresien et
according to Clains 1, 2, 3 or 4 wherein the 15 adhesive has a viscosity

| ess than 35,000 dPSFanrd goee tapebiibraledh@simre AstOrasamypeiohtetestaddela pereriding- Bead
time of greater than 45 seconds, and wherein the styrenebutadi ene-styrene

bl ock copol ymer cdMfpiUae gplead P]‘PSH‘*’B’S% bl Wé‘ﬁ‘é"@ﬂ{@r gt peingrfee oftmred fdehas a
| oop tack great er Sptapear‘gl saze%l &W(%L?ﬁgdav lagl B?%%\ceftﬁoaﬁz sh&ern%ﬁonaéo?heq}{nnel cme

at 40C 20 6. A di $posabl'e produ pro geed Usi n dnesive of

Cainms 1, 2 or30r 4equireddor the adhesive bead to break is termed the “Hang-Bead tim
A Ah@o0 A A% A@ AsH% AN, . A, % A A A% As@ ALU. AU. A% A%A%AF%AALh A L.

AS -Max) q "'Mb' Pexismeogtd mesdueements

aJ ca] ca] ca] ca] ca] c$a] ca]ca] ca] ca] c"a] cRa] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]c
a] ca] ca] ca] ca] c¢' a] ca] Cﬁael'p'l'rgpgth was measured by performing a 180° peel test on high density

$$%6 * P+V+, #, 0, Lf 7/ //-000>222?3Y3| w mhc”Y] ca] aLc, % L %ca] ca]ca
] ca] ca] ca] ca] ca] c&F! "a‘]‘yce&]"ca*%%] xRy ‘tf""&]aﬁaisg%{\/] %bﬁ]“c?a‘]’cga{]“ N

a) ca] ca] ca! Y3334f
it s B R g[{ o oA i g oaied rollrs 2pd bnded to sficong cogted ) o
a] ca] ca] c" a] ca] Ca]ra@dsgﬁiﬁatﬁ&%aé&%gaa&@] £ @] 6 Bilensith€ b Gl fepbidrleah MYVVNI NN
OONP, QQQRSS( SSSW\zzzZL[ [\Q _]1]170 }xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] c(a] ca] ca] cla] c ajechihe djectBa fromafreahated RMadrc aifteadoadiioniag oadrign} ef' @prcaldcsadca! ~ af
aaaaaaa} ddgggl k=kl Il _nvn&p. p2p<pqg*st BxKxXxz{vql gb] Xni d_Z] ca] c&a] ca] ca] ca] C
a] ca] c"aU] c" a] ca] celeive Ajradly cerspleask oargl @aﬁ]"@a]%@]‘@‘eaﬁﬂcc"ea} graperdgd o HPFEU] ¢ a]
Ca] Ca] Ca] Ca] Ca] ca Z( Z/'}r}e b%r?c%rgrestﬂi ur%lll(efd‘ugg a 4—5 b rc]ller After conditioning the bonds for

about half-hour, they are peeled in the Instron at 2"/minute. The HDPE plate is in the

stationary jaw, and the Mylar is in the movable jaw. The results are reported as an

20  average load In grams.
Loop Tack measurements
Loop tack is measured using the TMI Loop Tack tester made by cutting 5" x 1"
dimensions specimens of the Mylar coated laminates along the machine direction. After
conditioning overnight at 72°F and 50% relative humidity, the laminate 1s folded into a loop

25 by taping the ends together The loop 1s then mounted on the Loop tack tester and a

stainiess steel plate 1s clamped to the base of the tester. When the test 1s started, the

-14-



U]l c”a] c2a] ca] ca] c”a] ca
U c”a] ca] c"a] ca] ca] ca] c*a] ca] ca] ca] ca] c”a] ca] chalcalcallcalc au @ 3 JUN 2003
aJ ca] ca] ca]ca] ca

LTai goenpzupkf a\ W c] ca] ca] ca] ca] ca] ca] ca] c"alU] c"a] ca] ca] ca] ca] ca] ca]c$a] ca
]gca] C/C\]a] (r:qa)_] cPa] Ca}l/g?a}lsctg%)@hiﬂ\ e(]a'TaGL\Tl@]the gtainl]ess Steel plate ]and tLen \Jvithdr]awn.] The] load]it ]

a) ca] ca] ca] ca] ca! L[Jjgi%gg\]%g%zv&é Ol%‘ @%%/l\%glsge: %g%csatl‘ clg(%]qgc]kﬁ:atlzﬁa‘.] c"al]c"a]ca]ca]ca

] ca] ca] ca] c$a] ca] calc”a a C ca c a ca(] ca] ca] ca] ca

- Mhl *310%Z&' () - &f %Q%g%&df 109%Z& ()- ylo%Z& ()-9%40%Z& () -

109%Z&' ()-s10%& () - MoxdE* 3109%Z& (#GLO%Z&' () - ! 109%Z& () -yglo%&' ()-109%Z&' () -
100%& () - S4109%&Z& () - <) AGRheoREHR IMERC (RUUES dnbty 21 LASGEROA 70y Wab OBl ) - -
109%Z&' () - +Z109%Z&' () - $10%Z&' () - " $9& 4,

~\: 310! 1GL0%&' (5) - o820 Uy &agtiy (&' BLORME' (G) BadlD Verdis(tpmperahd@ 1O instrument was
10Z&85109%Z&' () - bzX6~\: 3! 6Y( GLO%& () - S! 1Y( GL0%gg& ﬂ)- SGLO%g& () -! 1GLO%&' ()-!1
GLO%g& () - ! 1GLO%&OT!Pleg-Dy=Bhigy Joftrargogersion-4 3 4.005r&elI¢ \Riates § oIt Yiowieva® () - G
10g 10

10951098 () - Vx' } SSRRESCLEY 2 GPRRRIEN &I B AITh? FIPENEOTY 2RI GOREY ) -

ZlO%I-TI&I ()-11 Zloot/:&lagau't d%ﬁ\d %Iné Jthenﬂ'rgeo/ 6;\)%3%&; gt)aﬁeldQBTﬂé)?{?oHr%H&iegt) ihclzréased the
10%uu& ()-f&10% u&' ()-G 10T 10T

temperature at 5°C intervals followed by a soak time at each temperature of 10 seconds.
10  The convection oven containing the sample was flushed continuously with nitrogen. The
frequency was maintained at 10 rad/s. The initial strain at the start of the test was 0.05%
(at the outer edge of the plates.) An autostrain option in the software was used to
maintain an accurately measurable torque throughout the test. The option was configured
such that the maximum applied strain allowed by the software was 80%. The autostrain
15 program adjusted the strain at each temperature increment if warranted using the
following procedure. If the torque was below 200g-cm, the strain was increased by 25%
of the current value. If the torque was above 1200, it was decreased by 25% of the
current value At torques between 200 and 1200g-cm, no change in strain was made at
that temperature increment. The shear storage or elastic modulus (G') and the shear loss
20  modulus (G") are calculated by the software from the torque and strain data. Therr ratio,
G"/G’, also known as the tan delta, was also calculated. The temperature corresponding
to the tan & peak associated with the midblock is reported as the midblock Tg.
In the following tables, stiffness values, G', are reported in units of 10°dyne/cm? at
40°C.
25  Open time measurements
Open tme of the adhesives was measured by bonding polyethylene to

polyethylene in a Kanebo bond tester. A known amount of adhesive at 350°F 1s applied
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10T5100%& ()- ! "e#$ $$xV7,: 10-u, 410% u& ()-! @(no%um& ()-!:

F(nL0%uhu&’ ()- nl0% u-u& ()-! ml0% u-u& ()-!6 nlo%ucu& ()-$$ 2?%@0%03
10-u, 41 1GLO%' ()-'s 10%& ()-!~ 10%gg& ()-! 10%*& ()-y&@0%& ()-1 10-u
10-u& c(()*j +z[ 9E:

10- Ul , | (3109% () - GB@%%gES ¢1) @ PohGIeRRe iy moyTEhose pte. TERIGHRIMY SGEISERN (e ' | +
I, #,0,,,~ @o-u!, 109 ()--109& ()-9' 109& 63-3 100 10

10g510%g&' ()-!, | ( PPOfigsten)to any. desired yalugy pAftergng o .",*'f“,eftﬁg/ws(‘g@ stepagdy gnother

109%&’ ()- 10% ()-F .

L00 ¢} So1evel () -SheehPlPPYBRYIRES: Maped i ARlg, o 0o ShgEe Pl HRNEER ES I () - 1

0%&' () -3, 109& () - OfZ B wioie Figas@e a4l b bbb ¥inén timel ABodeh 1ifik 3QRBadhasive Y&F10%&
" ()- 109 () - sF109%&' () - Y3334f 4] 4k4l 4midYNC10- u!, 10 10 10510%&' ()-210%& ()- @
1y109%&' ()-SS/ B0YRaKe) ang LiBWEn6r) thewbaASRHT EHDyes NG dd tab oF 20RO @)mm to

F109& ()-!1 F109% ()-109%& ()-!10%cCé& ()- % 109& ()- +9x9: #; ~<====}[ MP110

less than 2 mm.

Example 1
Table | shows the effect of endblock resins on the cohesive strength of the

10  adhesives. Samples I-1, 1-2, I-3, I-4 were prepared using the general mixing procedure
described earlier using 18 weight percent SOLT 8302 and 16 weight percent oil in Sample
I-1 and 18 weight percent oil in Samples I-2, I-3 and |-4. In each sample, the tackifier
used is a C;/C, hydrocarbon resin derived from petroleum with a Ring and Bal! of 100 to
105°C.

15 It can be seen that the cohesive strength (Hang-Bead time) of Sample 1, which
does not contain endblock, is significantly lower than Samples 1-2, I-3, I-4 due to the
absence of endblock resin. The cohesive strength is also dependent on the amount of
endblock resin added. This is evident in Samples I-2, -3, -4, which show an increase in
cohesive strength with increasing amount of endblock resin. In multipurpose applications,

20  which includes both elastic attachment and construction, it is desirable to have high peel
and cohesive strengths with considerable tack or pressure sensitivity. It is well known that
it 1s difficult to optimize cohesive and peel strengths without altering one or the other
Sample I-4 in Table | has high cohesive strength but very low peel strength. In addition,
the sacrifice for this high cohesive strength of Sample i-4 is the high stiffness and very low

25 tack While Sample 1-4 may be suitable for some elastic applications, it would make a

poor construction adhesive due to its lack of pressure sensitivity.
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10 10

10! 6 Y(F109%& ()-g! 6" Y(F10%& ()-g" Y10%& ()-!6" Y10%& ()- F10%& ()- 2-3IPioeH
XOMP110 10Z1094&" ()-!1Z109& ()-!;Z10%"' & ()-!Z10%T& ()-!;

7109 () - % 1096°& () - G@ B{ CC, EEEEzX9. 1 10T51090& ()-': Y(Z10%& ()-!;

Y(Z109%&' () - mLO%a& ()-!: niO%& ()-!6nl0%aT& () BEEEE?FFFLGIN  &109%<& () -|
109%& () - 10%& ()-10%&" ()-fz10%& () - Yd0%&" () 10T 10TLGHI t JJ* LaLdEMN
810%<&10%& () - 10%<& ( "Nk %O%&I ) - 10%& ()-GL e

10%<& () - aLLM_MVMVR ogfg;, P -y/ 3109

10%<<& () - 0%<&'() o+ 10%xg: @1@/@ () MVVAANI NNNDC &10% Y ()

Hang-Bead time Peel

10%& () --10%& ()= Tz 1@ (o RRrEs ()-3 10< 10<
10<510%& () - NNNNOOO XN?C &10 Y
Tackifier 66 8,450 117 2582
10 191 3.0
Hercolite 240 0
-2 Tackifier 54 10,050 910 1876
101 38
15 Hercolite 240 10
-3 Tackifier 49 10,700 1074 1129
78 5.5
Hercolite 240 15
! 20 -4 Tackifier 44 14,700 2310 625
3 40
Hercolite 240 20
25 Example 2

Table || demonstrates that different high molecular weight rubbers can be used to
achieve a balance between cohesive strength and peel strength. Each sample was
prepared with 18 weight percent rubber; 54 weight percent of the tackifier used in

Example [, 10 weight percent Hercolite 240; and 18 weight percent oll.

30
Table
Polymer Visc @325°F Hang-Bead Peel Tack
Stiffness@40°C
(cPs) (s) (g.) (0z/in?)
35 (10%dyne/cm?)
11-1 Sol T 6302 10,050 910 1876 101
3.8
40 I-2 DPX 563 13,820 784 1780 111
34
-3 D1184 26,050 3,050 1476 108
29
45
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109%2& ()- Y 10%& ()-& Y 10%& ()- Y 10%& ()-& Y

1092 & ()-, O OLOSOTOOOOC cK2 Y 109%2& ()-& Y 109%& ()- Y 109%& ()-& Y
100/1&'()_ ~P° 04 Oy ! - 04 Oy ! - 04 04 ! _23\]“"20”3
1092 & () - &ROOONPRPYPzP~P' H, 210% 9% , & ()-)10% % , & ()-10% %, & ()
GL0% % , & ()- fFL0ME& ()-' Y

1098 () - ~PPPPPPPPSW21010% % , & () - 10% %, & () - 10% %, & () - 10% %, & () - 10%
%, & ()PP Q(Q 0" Q QuQ =210 rem |

f 121096 & ()-10% %, 1(% W&Qé%re%ﬂpne}%%ef?mrﬁpr(& art B hatthr e bl RRRSSSZ Y8

+2109% S5F10986 & ()-( y/

a, #HFL0%6 &' () - T! a, #ﬂ’é@g{#“l {s)makib Listhgthel Q%1€ h- R-Eykowtz U.S. Patent No. 4,944,993. Sample
, #F10%6% 6& () - TSSS( SSSDThTh@10% !fF GLO%& ()- F GLO%& () -

5 {1I-2 1s made using the preferred example of Malcolm, EP 0 368 141 A2. Sampies |lI-1
and Ill-2 have very poor cohesive strength compared to Sample 1llI-4 corresponding to the
present invention. Sample I1I-3 shows that by adding endblock resin to the preferred
example of Malcolm's patent, it is possible to improve the cohesive strength. Although
Raykovitz patent example contains endblock resin, it does not demonstrate the effect of

10  endblock resin on cohesive strength and peel strength. This invention clearly
demonstrates the effective use of endblock resins in combination with high molecular
weight rubbers to optimize peel and cohesive strengths.

The C./C, resin used in Samples Ili-1 and llI-4 are a C4/C, hydrocarbon resin
derived from petroleum with a Ring and Ball softening point between 100-105°C.

15  UnitacR100L is a pentaerythritol ester of rosin available from Union Camp. Zonatac 105 is

a styrenated terpene available from Arizona Chemical Company.

Table i
20 Polymer Amt. Resin Amt o]l
(wt.%) (wt.%) (wt.%)
-1 D1122 15 C./Cgq resin 52 25
25 Kristalex 5140 8
-2 D1184 10 64 Unitac R100L 53.3 10.6"
Zonatac 105 15.96
30 -3 D1184 10 64 Unitac R100L 433 19.6"
Zonatac 105 15.96
Hercolite 240 100
-4 Sol T 6302 18 C./C4 resin 54 18
35 Hercolite 240 10
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10% & ()- 109 & ()- %40% & () - 10% 10% hTTUMINUXz YS8@10% #GLO% & ?)3 JUN 2503
“110% & ()- F GLO%"#& ()- F GLO% & ()- F GLO% & ()- !fF GLOW '
UXXYZZZZZZ| 0bU40% 9%@L09%8" & () - F10"10"" 10" 5Z10% & ()- #GL0% & () -

#GLO% & ()- #GLO% & ()-ZZL[[\Q _]|[:bU40% ,1098"& ()-& &1098" & ()- |
F1008" & ()- 109%"& ()- , 109%"& ()- Syl0%"& ()-_1170_""a|[:bus0% I (

1098" & () - sS&Y109B" & () - 10%3" &' O - B & ()- 10%3" &' O -

SF1098" & () - af aaaaaaas 4108 Hn t) 3%1 £ - a8 |\ﬁ( 40 8

sy/ 1098" & +1098" & :.'—;" 1098 P2QaCc’, ¥hdd GlO%I &
6{210% &'(%) = 0 e g ()19 | % UP;M&? o (-

,810% _": & () - 3deVeeSt f{ | [ INA40YAO! LGLO%iu&' ()- 6LGL0% "
LGLO% " p& ()- LGIb%a 8% ()- LGLO% p& () 88 LGrow®f: & () fg%%)gggj i i r Q0o
10984 &' () D10984 ﬁn% 10986 & () -3 10"q"g ?wﬂq d,40°9q! L% q"q& () -
LGL0% _": & () -4ok nvintzer 0 ! F10%6 6 & 1F1 %V&' ()- Fl096 & ()-q
F109496 1& ()-! FLQf& ()hes0 FLOYA% 181 ) - vveda+p, p- B. p<ppvU40; 7 21096 & () -
940986 & ()-3(10% 109 10% 5F10986 & ()- F1094.% 1& () -

F10% 9% , & ()- ppqrifnstt2y8s0J40 F1O996 & ()+876109496108& () - FLOIEE & () -

F10% % (& ()-- cl09%% & ()--!D10% & ()-tOv3wmBxHxl x{Z9, 410% 510984 & () -
F109%@®6 @ () - @5F10%

Example 4

: The glass transition temperature, Tg, of the midblock (butadiene in this
application) is an important parameter, which determines the stiffness and the peel
strength of the adhesive at room temperature. In addition, it can be used to study the
20  effect of endblock resins in hot melt adhesives. When the midbiock resin is replaced in
part by the endblock resin, the Tg of the midblock is expected to decrease, provided the
endblock does not have any association with the midblock. Also, the benefit of adding an
endblock is achieved only when it associates with the endblock of the block copolymer
rubber. In SBS rubbers, due to the closeness in solubility parameters of styrene and
25 butadiene, which are about 8.9 and 8.4, respectively, the endblock resins tend to
associate with the midblock too. This association is readily seen as an increase in
midblock Tg on adding the endblock resin. The extent of this association is dependent on

the molecular weight of the rubber and the softening point of the endblock resin.
Table IV compares the midblock Tg in low molecular weight and high molecular
30 weight SBS rubber formulations Samples IV-1 and V-2 were prepared according to
Raykovitz, U.S Patent No 4,944,993. In each of the samples in Table IV, the tackifier is
a C,/C, hydrocarbon resin derived from petroleum with a Ring and Ball softening point

between 100 to 105°C.
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& ()- @F10%6% 6& ()- @F10%4% 1& ()- @ F10%4% 1& () - @ xIxKxXxyz(zzbA410%
FGLO% & ()-f :10% & ()- ?K 10% & ()- : 108 & ()- 9%0% & () -

1096 109 z{/ | }}\| [: A41096 (4109%:" #& ()- (4109 & ()- 410% & ()- 42&@aIN 2003
FGLO% & ()-f FGLO%#" #& ()-f vZ>10% 310996 & ()-310%6& ()- y@O%s & ()-
%10%4 & () F10" 10" 10" Sample IV-4 is an example of the present invention. It can be seen that the

, 5GLO% & () - #1EFc- yZ>5WiD3100 10984 10984 & () - 310084 310984
& ()-FH A" apr8>§\?\§’iﬁ?ﬂ/§/“& ?@%id’g/&?" q 5*” '@%f)/@ﬁg Ty« :%‘198 e & oY "?fé)/@% & () -
310986 & () - 310984 & e 310984
2 0) o g () - o S A G A 4 ?‘)*%Qf%%ﬁ%gﬁ?%’%%%ﬁ* Boss e |
) - 310986 & () - Q8>SO &), (FreWddqeh QY BOIGs §rkatet LRI EGeNn (With 'thalRABHec&in( 3ot 310984 &
' ()-t X8>5310986 & () - 5310986 & ()- 310986 & ()- 310986 & ()- 310986 & () - 310984 & ()
- 310986 & () - NR38>B5BUOMARHE rda)iny ILEVBNE dopesBRAYBAE. (The SARIME Srehdth BLOIEHS' () - W
mONQL8>5310986 & () - 310986 & () - 310984 & () - SWD" 3109846 & () - 3100/_%' & ()-U98>531
8 () BI000 8y O & (1 SLOT & (1 STONA & ) STOWA & [y OROOAEaL o0t &
% & 0806 o840 0 o806 -n > 0806

" ()-310986 & () - 3163 1% 311605 &Y t‘3‘”93%6t9§/ %3’3’%}?8 %g £%n (0310004

& ()-310%8 & ()-5

| $U58>5310906 & ()%ﬁ%%ﬁ/ é’%' S, %h OSN3 YR R P 047801 P
8>5310906 & 310984 & () - 310984 & () - 3100/1%& ()-310986 & ()-310986 & ()-310%4 & (
)- 95,

21 IMMR28>53109%% & () - 310984 & () - 310984 & (T2bB10%4 & () - 310984 & () - SWOMI™ " a
dmQL8>5310984 & () - 310906 & () - 310986 & () - 5\WiD" 310986 & () - 310984 & () -dhij kI nJ .
98>5310906 & () - 5\WsBBAOITE & F(o)yﬂ@ﬂ.O%?/b &n() - REGUYS & (MnGL10086 & () -] 1 P8>5310
086 & (310984 & () - 31090MEbIEK-TBL09HE & ?yg 3 10ReBea(tme3 10984 & () - 310984 & () -j N.

8>5310906 & () - 310986 & ()--3100/(%& () 4330955 & () - 310688 &M 1) SWOMQIEI5310985
& ()-310%4 & ('P- 310wa & () -® 0B NORA &' () - 5\WrD3
10986 & () - 310984 & 3100/1% & 3100/1% & ()-1 P8>531000% & (31096 & () - 310986 &
' () - 310986 & ()-31 %ﬁr 10985687 ) - Wik*8 Hoe0% 2h

& ()-1#10%& () - &GlOO/&' 1& (- &GlO%& 3}%8%%/ )5 5Wrow 79, 10!

5GL0% & ()-!) 40% ()- jj):10% & ()- 0 ) %L% - 0e): 10% & ()-

\%ML0%&' () -WUa@ 1Q).2 Z10% &of ¥ 64141098& () tadkifidrl 098 &ud ) - OIZ10%& ()-27

9% 109 & ()- 10! 10! UR|\ <@ 108 (109 & 6377 (10% & ()-Z " L$&I0% & ()-z

#1098 & ()- Z10% & ()- Z10% & ()- O3@ 10( 10Rér&ulite p4Z AK4 8(10% & ()-Z
(10% & ()-Z (10%& ()-Z (10% & ()-Z | <@10(/ K4 8(10% & ()-Z (10% & ()-Z
(10% & ()-Z (£59% &-3) -7 (1034 BREY0R- Z / _ Aekifier(/ (1098 & (%6-Z (109 &) -Z
(10% & ()-Z (10% & ()-Z (10%&() z { %ﬁ‘&)t %4({0%23’>E|\<@10((10%&() Z
(10% & ()-Z ercatite
V-4 Sol T 6302 18 tackifier 56 16 21
30 20 943

Hercolite 240 10

35 Example 5
In hot melt adhesives applications, 1t is desirable to have long open time. Open
time of the adhesive can be broadly defined as the longest tme one can wait after

applying the adhesive before bonding and still obtain an acceptable bond. Tabie V
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(10% & ()-Z (10WB & ()-Z (10% & ()-Z % K4 8EFGPW it T4@ 10(10% & ()-Z
(10% & ()-Z (10% & ()-Z (10% & ()-Z /K4 8(10% & ()-Z i ntuvwxsW HJUN
10(10% & ()-Z (10% & ()-Z Z(10%B & ()-Z /K4 84(10% & ()-Z (10%&@% V\?%’]
10(10% & ()-Z (10% & ()-Z Z/ K4 8(10% & ()-Z 4510%&' ()-Z (10% & () - z X8@
10(10% & () -Z | K4 CB{PECS4 t8e @yheBivg pDogeEen| yvention (Sample V-2) to an adhesive prepared

according to Raykovitz, U.S. Patent No. 4,944,993, with higher amount of rubber (Sample

V-1). The higher amount of rubber in Sample V-1 is to achieve sufficient cohesive

strength. It can be seen that the open time in Sample V-1 is much lower than that of

5 Sample V-2. The longer open time is another benefit of adding lower amounts of high
molecular weight rubber while maintaining good cohesive strength.

in each of the samples in Table V, the tackifier is a Cs/Cy hydrocarbon resin

derived from petroleum with a Ring and Ball softening point between 100 to 105°C.

10 Table V
i
Sample Polymer Amt.  Resin Amount Qil Visc.@325°C
Open time, Hang-bead time, (wt.%)
(wt.%) (wt. %) (cPs) (s.)

15 (s.)
V-1 D1122X 30 tackifier 59 11 10,650
1.0 517
V-2 Sol T 6302 18 tackifier 54 18 10,050
20 917

20 Hercolite 240 10
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(10% & ()-Z (109% & ()-Z / @1/ K4 8(10% & ()-Z (10% & ()-Z (10% & ()-Z
(109% & ()-Z (10% & ()-Z TP@ 1/ K4 8(10%& (Y-Z (109% & ()-Z (10% & ()-Z
(109 & ()-Z (10% & ()-Z (10% & ()-Z znL 1/ K4 8 f&F10% & () - 310! ﬁ(ﬁ)ﬂU!N 2003
Y47109% & ()-G(lO%& ()-Z /K& 8g|[:L 1/ KA S10% & ()- sx10%& ()-A

stlo%& ()-A  10%& ()- vI0%& ()- @O0%& ()-LQRzY8+ 10( 5F10% & ()- -

-%40% (- 0%40% (_& ()--
_%10%( & ()Q ! E%i’g%}g Efé &éf‘ce 10( 5F1‘V<i(()2’/€ﬁ%& ()-9%40% % & () -

tF10% % & ()-° t!10% % & ()-° "u!10% ("& ()-"10(10(pTG 10(
5F194.09840% % & ()-940% % & ()-%0% % & ()-940% % & ()-%0% % & ()--%0% %
& ()-$)/ hH(PA0% % & () - Y8.0% % & () - %4.0% % & ()-%40% % & () - %.0% % & () -

c' =csCg! % 489: ; <gK/ GV 0% % &hqt nelddesisiceprising:

' =csOg! 99A.0% % & () - (940% % & ()-940% % & () -<HL\]~_gK@®A0% % & ()-9a0% %

& ()-9%40% % & ()-%0% R & ('FssoltBvE24&9N)Petg off %S&yf%')e%@%e%w"e )olock &¢5cj kpP4
04 O 0, 0, 0, 04 O 04 O 0, 0, 0

(C:;)/§gs/an/€|i S&A(E g/ ({dégéa?&é@ﬁrg |tg€b§¢)ac{& fdé‘g% Séic/%/ ?ﬁgt/aat 5@"& r'( olue/nd'eoth/é-:ai wscosngl)ls greater than

c' =csCg! WA0% % &40y JL0% % & ()-940% % & () - kOPA0% % & () - %0% % & ()- %40

% % & ()-%0% % & ()-9%d0% % & ()-%0% % & ()-%40% % & ()-hH 40% % & () -

0% % & () - %40%0% & () - 84.0% 8D (g BEBEYen8bibkrésin;

c' =csCg! %eG+r&4.0% % & ()-%0% % & () -;

c' =csCg! WRA0% % & () - Y&DYs %A08d [0 weaO8er SIS 6 Yackfemd 0% % & () - 0% % & () - %10

%% & ()-940% % & ()-%40% % & () - ¥40% % & ()-%40% % & () - pTAGRA0%N % & () - %

10% % & () - 9%40% % & () (dd/&o%i OPRWESNt ogrernf 9 24 ( ) - :

c' =csCg! YkK/ G¥4.0% % &

¢’ =csCg! 99A0% % & () - /63(’53%)((1")6%’5/?'&‘?’( ‘33” XCVA0% % & () - %40% % & () - %10

% % & ()-%0% % & ()-%10%%& ()-940% % & ()-%0% % & ()-hH(G40% % & () -

0% % & ()-9%40% % & ()-%0% % & ()-%40% % & ()-; c' =csCg! %

cGtG¥40% % & (1p- ¥40% %.& () A hot melt adhesive comprising

c' =csCg! WRE0% % & ()-9%40% % & ()-%0% % & ()-kOPA0% % & ()-%0% % & ()- %0

% % & ()-%0% % & () - %e0D% YeE [Npn 9BB0YEIgHt SPefCentyRi0 % %r&ﬂe(wtadiene-styrene block

| " OpTAQWA0% % & & -940% % & () - Yd0% % & 94,006 98 & () - 9A0% % & ()

c' =csCg! %934569>k g@ym@gn%n&l glarW&%rgh%t at 25A; in toluene e vuscosny is greater’than

c' =csCg! 99A0% % &, o% & ()->LVN\ _?2G0% %0% % & () - %0

% % & () - %0% % & %‘% Lt %5&“%%3%&%"82 & ()-%40% % & () - “abei | LOQA0% %

& ()-%40% % & () - Y4.0% thh & (2o % Qe Ubéicdnl etk din& () -

c' =csCg! % kl moppT8Q40% % & ()-%d0% % & () -

¢’ =csCg! 9BA.0%620 & () - YkDYh Y4085 () waithOSdr MGt & Jeckiiar| PGYA0% % & (%4.0% % & () -

0% % & () -94.0% % & ()-%10% % & () - %4.0% % & () -%40% % & () - hH( PA0% % & () %

10% % & ()-9%40% % & () idﬂ/&o%l W&We@htwm o 29() -

c' =csCg! % G+¥4.0% % &

¢’ =csCg! 99A0% % & () - ‘& &e%}%%’ﬁ/fﬁp’( ‘3“‘-”koe>/c10% % & ()-9%0% % & () - 940

% % & ()-%0% % & ()-%10%%& ()-940% % & ()-%0% % & ()-| PAG®A0% % & ()- %

10% % & ()-9%40% % & ()-%0% % & ()-9%40% % & ()-; c' =csCg! YpU4G%

sy, 310%& ()-%40% % & (}-; C' ~6s Bgh IO McHiRisny- ¥10% % & () - 9%d0% % & () - @U4%

6FL10986 & ()- 1L109846 & ()- & 10984 & ()-410q(10q(10q( 5F10%(& () -

1sy, 310%4.q( 1&2) - X$U{ Z@V U4 %ess61hanoze' ¢3ight | @ceaoer (a)sturrtrmmuier)e;sts{remw%k! & ()-

L10%& ()-( 1L109%4 & ()- Ui nopqv4% 9° 10% & ( 109 g

%409 & ()-3' 109 1698Y088 Wihsere9gn vy sueh Pl /&FE (‘)‘°'%Se/ 9018308 ty0)g greqlyrthen

-F'sF10% & () -F SF%&@’& ohd ks than 32 weight % styrene;

(b) 5 to 20 weight percent endblock resin,
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1FSF10% & ()-F sF10% & ()-F [\fghowW4% sF10% & ()-F sF10% & ()-F
FSF10% & ()-F sF109% & ()-F FSF109% & ()-F xX@% FsF10% & ()-F sF@% JUN) 2803
FSF10% & ()-F sF10% & ()-F F6xpO. 4 'sF10%g& ()-  sF109%4"1& ()-

“SF109\& ()- sSF10% & ;-F FSF10% & ()-F sF10% & ()-F xxW=0 10" 10" (10"
TAY10% & () -1 * YLO%mi&! () -45-te SR wRiglh REEeer) Y # 1ackhe ooy y & () -1 SF109& () -

KK30 1109 & ()-10% & ()~ 10% & ()-10% & ()- 940% & ()-F $GHMMOopX=0
110% & () - 10(% & ()- 10(%"&' ()/6{‘366/;“@&*?5’?’&96%'&3?3 _ o/ ne| f) L0 1 sYL0%! 6& () -

SSY109% & ()= 15y109% & ()~ SsydQUE Chen SYLOUALE ()~ s, 10% & ()-enp| [:=0 1
SY109%6! 6& () - sS5Y10% & ()- s& 109% £ ()- s@(ylON & ()- ssS&I0WB & () -

s$f10% & ()- Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading
43] c" "Heading 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading
93] c" A "Defaul & Paragré&ph A hotmelt adhesive comprising:

Font & ") 1 1: BJPWd- mJu| SpTY3M zghi j kIl moM" V$&j +, . 0Y3m#+9=@ELGaL VN, OO~-PPqQSh
TUXZ_] aadf i vnpt | xz Fbn$&MImAB/EF% Reieht lpersent gLk ste eischuSEiaNamiy 9 Te| ocks ToRsseNew

F?ggf,}g I( )a L ?E‘r ; 8rlﬁﬁ‘é\’g%@?g&gnﬁ@&cﬁ%ﬁQt%?%clr‘\‘ o uQrEe the viscosity is greater than 2000 cPs,

<=>? @\BCDEFGHI JKLMNOBGRRT WY 4hs.] #_ abcdef ghi j kI mopar st uvwxyz{| } ~

(b} 5 to 20 weight percent endblock resin;
10 (c) 45 to 65 weight percent of a tackifier;
{d) 5 to 20 weight percent oil; and

{e) 0.3 to 1.5 weight percent antioxidant.

5. A hot melt adhesive according to Claims 1, 2, 3 or 4 wherein the
15  adhesive has a viscosity less than 35,000 cPs at 325°F and a cohesive strength
measured in Hang-Bead time of greater than 45 seconds, and wherein the styrene-
butadiene-styrene block copolymer comprises less than 35% styrene wherein the
adhesive has a loop tack greater than 50 0z/in* and a stiffness less than 15x10° dyne/cm?
at 40°C
20
6. A disposable product produced using the hot meit adhesive of Claims 1, 2

or3ord.
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