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2127¢20 PRESSURE SENSITIVE-HOT NELT ADHESIVE FOR SANITARY PRODUCTS
uBackground of -the Invention 5- . This.inverftion relates to -
_pressure”3ensi tive "adhesi ve conpositions and rore particul arly 20127420
-conposi tions. which are applred to-a substrate in the hot or npl.ten state {/fw
and’ whish cool .i HRESEURHE EENSITIVEGHOT MESE IABHESTE t FOR SANETARE. PRODUC é
")tbordrngly thé substrate can be adhered to 10 anot her surface by the
applrcatron of pressure and may: subsequently be r emoved by being peel ed
from" thr S. surfaraaclcgﬂcmrai sypeciffe cIrepdglioent, this invention i's.relat ed
to hot nelt pressure sensitive adhesrves applred to the .surface: 15 - of
articles for' absor bi ng” and retaining body fluids such as drapers sanrtary
napkins and Eandaeis ln‘rﬁnﬂri@rta@aliﬁe%amtalF?S%’éW%NS’-T-bYeeiﬁhﬁFé"et he
napkin has a. bOdyéﬁQ%% s i dehdNghPe f@i@uf@flﬁgté'é@mposxtxons whlch

Pressure-sensitiv esive 1s applired to the garnent facin
attaches the napldde 3PRNEL R h i)‘b‘?ﬁ'f-”o?rt%fl%nt}i‘ﬁld‘é?ba?r 'H’ghFeVmﬁFﬁﬁﬁ ?‘ﬁg

napkin-stays- 'nlﬂﬁiéhVﬁbdﬁfiﬁtoﬁs relatﬁws coackyi preéssupé-sensseive
~desirabl e that the_na krn a ere to t

‘being pressed i ntAFHFEE 50 pk? d%EESQB? R$§§9§?”§Q§3g%&2go

.under 't he rxy nalarsdtess emﬁme ehsy othe happlibest ien bofidphgssire uandf meje

usual body nmovel [ r -
et the.hapet n S @ied e Heno (P 0185 réér?%?t%rbﬁséﬁ%%%ﬁ%“?: |
| dayi ng any - resrdue on:the undergarnent. 30 The-art is nowreplete with

formul ations': for rPréasééé'@Ifﬁnéﬁbodﬁn&qrﬁestHf§ f.HGeHEEonnﬁUEQlEQQd to hot
exudate absorbrng _

‘melt pressure-sensxtxve adhesxves applxed to the surface

15 - of articles for absorbing and retaxnxng body flulds such
.-f__as dlapers, sanltary napklns and bandages. In the case of
':sanltary napklns, for example, the napkln has a body fac-
ing side and a“ garment facing side.’ Pressure-sensxtlve
_ ~adhesive is applled to the: garnent facxng side and- -
20 =attaches'the napkin to the: crotch portlon of an undergar-“f
Co ment whereby the napkln stays in olace whzle in use., In.
‘guch - case, it is, of course, desirable that.the_napkin' -
o adhere tenacLOusly to the undergarment after being pressed ?
- - into place so that the napkin does not shl‘t or detach d-
.ZSS._under the normal stresses exerted on -the adhesive bond bv
" .'"v1rtue of - the usual body movements ‘of the wearer. On. the T
- .other hand, it is lmportant that the napkln release - |
_ 'cleanly from" the ‘undergarment after use w1thout leavxng
e '*any reSLdue on the . undergarment... ' g '
30 L | | |
: RThe art is now replete w1th fornulatlons for pressure—
b ﬁsenSLtlve adhesxves for use in such body exudate absorbxngdr.
. products " as sanltary napklns. These prlor suggestxons cann
-'1generally'be'claSSified into two groups; namely, the wateri-"
35 based- adhe51ve systems and ‘the so-called hot melt systems. -
' :Severa1 drawbacks “have: been encountered in the use oE o
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as _sanitary napkins'.'These prior suggestions car. generally be -
classififed:-Nnt'o two groups; nanely, 'the water 35 based adhesive systeng -

- -and the sdlc IIed hot nelt systenB Sev&P3l -dr awbacks have been’ ‘encountered -
- in the yse{gf PPC-222 -2 - these prior systems in attenpts t-0- meet the U
. cmheeoouenor spﬂaemousnbeademgtandocheat EQEEQQQterla set -

crit _ |
,.-Spedgﬁlca Iy S stens e suf f fromgf ‘t he: problentot.»n
% sl ow dry -down or %E%vsé$ 53??yb°9§é§g ﬁﬁ 648ede require,

A initially, a- hlgh wat er. content i n.-order. for. thentto have suff|C|ent I|qU|d5_'

 f1ow char aotergiid e d 0 i, oAk | b BasUiLyatEnd! phlg Mg pLadation

: speeds require or .t onom-cal nanu

© «.products & fﬁﬁﬂ36959mk$klﬂg skew déepedawn QMfelounaeely Babusahugh wat er

content has noanssl laedk eADSOSFLLER L0gaigEy dRYR181 150! o ty{gh“ta}a%@a “ ]

- turn has sl owed down the duc i‘on roces

~“.this problem GHEFERY H&s HetP¥ o ReR §8- BﬁYFeE“fﬁéﬁlﬁﬁFt11QUId Elow-

.. pressur e- senmdharaexﬁr%?t&h§y?ieﬂs,apbﬁi@dl@6l9|§ubggfﬁ€5Fatfthf #Ehgrls .
~are therno I c_rubbe yners.rn,c n w asti-ci zi ;-
tackifiers, pﬁc%adruscn rbn%%?g aﬁﬁ‘bﬁ%‘én?@taﬁg 28°°n8‘f‘h8glsf“§BPlfFE§|“§e e
. Such hot1@9ItQ@ﬂﬁunhuﬂfSEQHﬂh&e(pmndmetsxemptanfedrpynhbﬁlngaﬁﬁgt got t.-” ]
. 4,136,699 iss at en o
Mo 3554, vao pepsrs o) %ﬁégkpﬁégf%_ 2518 R, bRSes® °8Pk8Ft P@Ss. Patent.
No 3 917, 607qe§9§§}Qa;ed a concommitent. long dry down or set tlme e 3_/5
- e whlch in turn ‘has slowed down the productlon orocess. Lo

- 15 f In an attempt to cure thls problem, the art has turned to
-the so-called hot melt pressure-sensxtlve adhe51ve _
-systems, the pr1nc191e lngredlents of which are thermo- v;“_“
plastzo rubbery polymers in comblnatlon WLth plast1c121ng

- ”o1ls, tackifiers, flllers, pigments, ant1ox1dents and
B 20 .other stabxllzers. Such hot melt - adhe51ve formulatlons
- are exemplified by US. Patent No. 4,136,699 issued on P'f
. January 30, 1979 -to J. A.tColllns, et al., U.S. Patent.
. No. 3,554,940 Lssued on January 12, 1971 to M. Arakawa,'j _
et al., u.s. Patent Vo. 3, 917 607 issued to_j-t U J" R
'25_-7R K. Crossland;tet al. on November 4, 1975 u.s. Patent | .
P-Q'No. 3, 239 478 Lssued to Harlan, Jr. on March, -1966; U.S. .
"'Patent No. - 3 686 107 lssued on’ August 22, 1972 to .
T. Russell . S.-Patent No. 3; 862 068 xssued on’ - ,
. January 21, 1975 to T. Russell; U.S. Patent No. 3,954, 692
30 'Lssued on Mav 4, 1976 to RPE.'Downery} U.S. Patent
’ " No. 3, 935, 338 lssued on- January 27, 1976 to W. J._Roblnson,.
,et -al.; U.s. Patent No..3 932 327 Lssued on- January 13,
.’}1976 to F. Naylor- u.s. Patent No. 3,956,223 issued on
. iMay 11, 1976 to J. Chlang, and: u. S._Patent No. 4,028,292
35 fELSsued on June 7, 1977 to- R: Korpnan a S
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25 R K: C)ossland et .al. on hbvenber 4, 1975 U. S Patent' No. 3, 239, 478~
_Issued t-0 Fhrlan Jr. on March, 1966: . U. S 3Eatent No. 3, 686, 107 i ssued SN
August® 22, 1972, to"T., Russell; U.S. Patent ‘No.. '3, 862, 068 i ssued on Jangar QS o
21, 1975 to T. Russell: U.S. Patent No. 3,954, 692 30 sued on '
.1976°to R E. Dowbergach. Sf Ehesat pmorsayﬁssgsseﬁﬁe@a'oﬁ farﬁfé’rap%w'l-‘g?%f
terOb"”SO”'ngﬁé%%BtsP u?olE’éh?HE N@x 8£833nd2 ¢hietided Giatiaruaty thik
1976 to F Nalo g %d on Ma 11 197%to.] -
Chii ang; ‘and 0 S, vepieus F\édlbﬂ-ma 292 1 SF&?&@& oFO) REEIACE gy gfiggive -

Korpman. PPC- 222com b3iea6h QhltheﬁﬁspsuﬁfLcaehts&g@aspnmperﬁﬂas when
proportions of. :ng Padient

cul.ar wei | tdy,
_various addlﬁlvegeaF@ afpP §8|88Pgae?ot8r8u%8§5§%g§ g@?bgﬁ%éﬂ905| \ﬂ%
| ha; suffici egt V\LbﬁWlptoperpresswheﬁsehslth.&&t edhes ilye &gt éd-ltlo b@nd sueh
substrate’ an iC r api t reSSl th tr*
W Il “bond such sﬁBB?&ﬁ?é?st (ggaﬁggﬁgrerw%tl%hg s}?:&s%f??&r%ﬁdgeﬁz‘?%f%ﬁ/e- ; '
tenacity. Unfortanabety-_tHnGaF&unhégéYprﬁérd@@ggé?ﬁﬁﬁhPrHHFI§?9935t1°n5'

repr esenti ng an {,, % %E?Q‘ESQY&&n&ﬁtaﬁr ih@%%@eir@nt RIS Watkekesdddd/ e .
~adhesi ves, ‘have-at best representéd a, coffprom se betme n tenaC|t qgtflean o
Tel ease. G%HeraPF?SSPSeUEF&FﬁtéVéaﬁ ESEASE if %%ﬁﬂ as 1S

the' case for adbeﬁp!-e{n)isat batihed ns arinazri yn and raeatrermiJetassélaS Grerally,

sacrlflced 15 Su he | .
&/N . gln c&e%n @% @29%1 as from an undergarment as is the

Lt e R — s s v - P T Y T O
»

';'case for adhesxvely attached sanltarv napklns, tenac1ty .
. has been sacrlflced.. o

| Summatﬁ.ot.the IntentiOn o

 ]rIt has now been dlscovered that a hot melt pressure-senSL-'
L '_t1ve adhes;ve may be provxded whlch is “tallor-nade" to
'2ouj cure ‘the def1c1enc1es of prlor art composxtlons by belng
' :f-spec1flcally selected to exhlblt certaln rheologlcal pro-.
__-pertles which manlfest thenselves Lnto the desxred perfor-
' mance- crlterla, ,namely, tenac1ous bondlng and ‘clean |
'release. _ | | S

'tSpec1£1cally, 1t has been dlscovered that an adheszve
- formulation may be selected on the basls oE a. readlly
| h;avallable sheer stress straln analysxs by the ldentlflca-
_ . ftxon of - those rheologlcal propertles whlch are partlcular—.'
:'_ 30 _ ly appllcable to the dynamlcs of bondlng a pressute sensx~'?”'
| : t1ve hot melt adheslve to a substrate and subsequently
. peelzng such hot melt Erom the substrate.g Recognltlon has
now been taken of the fact that the bondlng process ls a
- relatxvely slow one - in whlch stress is. applled over a _
:-35:' relatlvely long perlod of tlme ‘and elastlc recovery, after'hf;
' ';_such stress is applled, may take place also over "a long o
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<Reen drscovered that a hot nelt pressure sensi - tive adhesive
may beypAoyijded which is "tailor-made'- to 20 cure the defici-encies of "~ *
' | £ nposrtrons by . bei ng specificd-dy selected to exhibjt certain:
" rheologi cal pro-. perties whi ch manifest thenselves into the- defrred 25 _
C MpAce pekiedi af AAER! Y on! HRC i DM ,gﬁr‘% gigase. s
"Specrfr p|t has been di-scovered that -an:a hesrve @o% ('gn may: . be. "J

" sel ect ed onyt h@PﬁséFé%f gtressi iy APRLLES Fapiddy samdesslamm rrema*re/sys

- by-theé identifmast beowedl iz8asen’ he@homicalind ApRIdhAI Wigli freh o

er
Y t I | i, cable t -t he nanm,cs of, bondin pressure sensr
Tive hot el ¢ aRadr D88, 487 TudprBabRc HAR TheS  itstanl ankas e caicia bt
"melt from%he shbsenafer uRecagnathom heitn@uﬁp?ﬂ}dﬁ?ﬁﬁbgﬁadéyaJﬁg%ﬁégat -
: I I n I.C ress..is ap -
Ll bonding pragaast Safibel SLELELY cBhALLIBR SO AulSSE o Ao
- stress is applméﬁerhﬁ VQRE pndee al pgodosged B@mgsBP@nﬂZ@rovnﬂyd(Mitﬁ a
Jtime.  On the DoRET rbeSdery NtilE, PERE eaeoeeget 't%e,s%%s dz%c%%{lars@:aﬁc

. dly and el astic, recovery, nust:be realize
ggPd r% other,@ﬁﬁﬂglaftm?§t RpofelRetedate FHBIPP§c@éB§§ﬂFtanﬂﬁnﬁnﬂss 5

~ chosen fato us ewleen aundh@t dphamtOnpnReeti ea:@ebe&emgaéea Qﬁ%‘d‘l& 2 prc‘)'llhoennged

: unde
* Stress and provraEH rﬁ%“ %ﬂ%ﬁ‘?'écabsr ”?Fﬁe”%%%%atkﬂé‘f?mt.m this
~_viscoelastic. - : N
o B In accordance w1th thls 1nventlon the selectxon of a _
o satzsfactory adhesxve may. be ‘made - by performlng ‘an analy-'
g 15  sis of the- CompOSItlon S rheologlcal propertles by use of . :
- : a readlly avallable analytlcal instrument for characterlz-ih“*”
"..ing v1$coelast1c materlals,,namely, a. Thermomechanlcal
'7_ Spectrometer. Ba51cally, thls 1nstrument lS de51gned to'
"1mpose ‘on the sample belng tested a selected straln whzch
:205_'var1es w1th the temperature of the sample in a known | P
”fj manner e. g., sxnusozdally.- The ‘stress functlon related to d_fr'
”thls straln is- sensed by the lnstrument and the stress-
“straln relatlonshlps are Lnterpreted by an Lntegral mlcro-f:'
- processor and reported graph1ca1ly as such temperature S
”'-_ 25 " . dependant rheologlcal functlons as the storage modules, :'}%f"
:"the loss modulus, and ‘the ratlo of the two ‘moduli,  known
as the Tan 6. These parameters, as a Eunctlon of tempera—, .
'"'ture are,'1n ‘fact, the - analog ‘of the same. parameters as a _:'?l
:*functlon of ‘time based on the well known rheologlcal tlne—'“;ﬂi
30 jtemperature super9051tlon pr1nc191e._ Accordlngly, ‘the |
' 'h"paraneters generated by the Thermomechanxcal SQectrometer=
: descrlbe the stress—straln oropertles of a glven naterlal;
- under dynamlc condxtlons.,- . ' '

. 35i*fIt has been dlscovered that .a hot melt adhe31ve whlch
' 'exhlblts certaln crxtlcal parameters by Thernomechanlcal

PPC-222



z . o ol > . AR e

naterTaI nust be selected to exhlblt elastlc propertles 10 when under
dynan1Cfsheer stresses i nposed .rapidly andsmhen provi ded with.only a heqt
~ gecovety time! “In accordance with this i-nvéntion the selectlon of a/ - :
~ satisfactory. .adhesive rmy "be made by perforn1n an ‘anal'y- 15 ’sis 0

. conposition's" rh%B¢©gr@m¢tprope#ivessbysu§élaﬂngr§§G¢E¢ - £ox |the @

anel ytical irnst erTEtﬂéet?ﬁgCEﬂéaerﬁteria' Be teaee%ast bondB Lo eilsamarrel Y,
a. Thernonechanlc

to. inpose on therShAPFe Bﬁﬂngwté§t€asae§élé@té§e§ﬁr§FﬁtﬁW‘@h 1l Fepre— -

with-the tenperasehe @fshbetsaavhr umpeobGQWﬁtnanaerhetgmeltlwwmydaﬂanns
The''stress functi on #elated t str |n I S e -instrunment .

and the stre3ds: B8%Ya ﬂoyg|éPlgh§hF5§ ar |HF§F6F8£8§ bﬁx haFan fal micro-

SpeCtroneter. Basical hi s instr.ument, |s de5|gned .

_processor and re@bstedegedphhaaltheahotumblteaﬂhesuueec@ﬁpbsd&p@mdammuld S

rheol ogi cal funcheoRd188ebde ! REGA° nﬁugss,tr S1kIBR @Rgeuatu%d déhene

.ratio of the t raneters, as a
function of tenpéﬂhbernrehaﬁé Whhchaé@esthétaﬁ8h06°oﬁnﬁhé0§5he Bsrrthedter s

as a function 0fthé”€o§§é§@t?8ntQﬁoﬁ@d'e&ﬁ@ﬂ@tfgﬁQE %b%%&dré“31¢¥Erence
t'enperat ure super§05|t|0n prlnc%g : ccordlngﬁ araneters generated
t e

by the Ther MnecPahrear Speceis pURETALLEE t§Fr berya BhRssr GRS t5hes
of "a given naterfﬁbwuad@pedaaaHECoeoadtwéeas453& anutshat bemhehsuanﬁmed .

. that.a hot nelt a lLve,. its certain., grl t| neter T
THernormechani cal ™ ?Etiﬁiz wegﬁegg? ﬁé?gﬁ b E %ops WF% %VI§U| 3¥¥%r.la .
the pu ~ rubbery phase and the flow tenperature should be 'a mono-
' - tonic decrea51ng functlon of temperature and should have af_
'115f'evalue, at the arlthmetlc average between the glass transx-efﬂ

n'tlon temperature of the rubbery phase and the flow temper-—
ature rangzng from 3.5x109 to a 6 5x10° dynes per em?,
still further, the slope of ‘the function log10 of the
” _storage modulus {in dynes/cmz) verses temperature {in °C)
20 should, at a temperature equal to the arlthmetlc average _
. - of the glass transition temperature of the rubbery phase
and the flow temperature, range from - 0.005 o -0 025._1'5ﬂ_

N It should befunderStood that thezabove set-outﬂparametérs:- :

N/ 25 are defined in terms of the mechanical spectrometer test o
I -analysls conducted under the condltlons heremnafter set ;

: out. i '

o The selected formulatlons ‘must’ also- exhlblt stable Droper-'
~30 ']tles and not ‘be subject to degradatlon, as. for exanple bv.
o oxldatlon, over a substantxal time perlod Accordlngly,
the comPOSLtlon should exhlblt no substantlal v1scosxty
reduction when held for a perlod of nlnety hours at 350°

-:(176 7°C) in an air envxronnent. ' '
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" of . neetlng t he crlterla of tenaC|ous bond and. cl ean rel ease and, mnth

respe 0 these criteria, wll repre- sent a ' substantial |nprovenent over
hot .-l t | csnp03|t|ons ‘5-now known in the art. ‘In particular, it has been .
di scoyef kd Jt hat ‘the hot nelt adhesi ve conposition should be:- selected to -
have g pikdss. tran5|t|on tenperature of the. rubbery: phase which lies

. betweeR_0/and 10C .Further, the conpbs@tTon shoul d -éxhi-bhit -a. tenperafure \4?

di fference 10 betmeen t he giass tenperature of the.rubbery phase and t he"

:'ijOM/tenperature of- bet ween 45C and [err] The storage nodul us. between the

gl ass. transi-ti-on tenperature.of the. r.ubbery phase and the fIOM/tenperature o
~-shoul d be a norio- tonig decreasing function of tenperature:and: should have Tl
a 15 . val ue, at the’ arlthnetlc average between the glass transi--tion e
tenperature of*-'the rubbery phase.and the" flow t enper - .at ure rangi ng- from

' ? 5X - [err} Heedl@sEthelsla]{ dyehes cmipl om&mtsSthds/émrﬁdtera éﬂs*@cﬁfD@e of th?

' unction-lo s ul u nes/.c erse erature (in .’

.0 20 shog%gpg %EQSP he %358?3 %P toﬁ:ea%ﬂﬁ[gaﬁﬁ ?5%ﬁ@ia5£°8?rfhe A

gl ass transtteénmuenpelapubs @bmphalhdbbew hasﬂiammhermxdltwetée@eeeture o

range: fr0"1th9t095héﬂoggnggﬁs hﬁx%@Q@* ﬁ?e ‘ﬁ? é¥§?taﬁﬁ ﬁ;@h@%ngdSEt
of . t a

out paraneters -~ are-definedin ter nt.cal . spectronefer

. test analys$§1€ohﬂu8FBGruH8€ﬂsvhéh@oﬁﬁmﬁﬁi%$fﬁﬁQHQﬁﬁkQﬁ ettt . The -
. sel ected fosgpfaté oot aumass! 8¢ thlbﬂhéﬁ#ﬂ@*&dﬂ§8¥¥tl6ﬁ)shé&f@ ﬁ&@ ”0t be--

 Subhant o IEPRERRERY. vRRe ¥of FHR® OB e, i (S RS et bi ¢ o
-~ substantial viscosity reduction. when. heId for-a perlod of nlnety hour's. at .
8 [err] [EFF]wﬁ@naEh@'£b89¥'EQE”BGE paraneters are met, the adhesxve in -

' ' ques Lon has been found ko comblne hlgh tenac1ty and clean
- peel to a degree unsurpassed by any composxtlon known
' heretofore whlle Stlll capable of bezng stored in a nolten
':state for a perlod of time w1thout unacceptable
_ degradatlon. |
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- PPC- 222 6 hbedless to say, the conponents chosen. for a speC|f|c
conp05|t|on neetlng t he.  above set “out . rheol ogi cal proper- .ties:
- pbe. conpatlble wi t h*each” other to the degree that .a. henngeneous
. be prepared and maintained.. Said in- ot'her - wor ds, the adhesive
of the surface of a mass. of the adhesive COnp05|t|on shoul d-not
v ardy fromthat of the bul k -of t he- mass.. Wieh 6(5ne above -set. out parameters
are et ;- the adhe5|ve in question. has been found to conbi.ne hi gh tenaC|ty
and clean peel to a 'degree unsurpasse ny..co 0 o
heretofore vhile still CapRotes %’f-&) % b‘l‘b «ﬁalreisnéﬁaifo}owtegr%l??la\tgge e i -
‘period of time wi tpnavidledcaeqnetﬂm® Qiégfmlmns a hogn melmmseééemedl ng’
to the present i nvg L5PP1Y %e&&ég%ﬁé%g&g@l tgft frg_r lating a hot
d

melt pressure sen3| Ive a

| |b|t U|I|br| n1pee|:.r-
strength and | ow agaudlierivareeel stHeprgide 4nd rﬁiq % s of
~sel ecting as the pﬁ\ﬁaﬁl pebliagposenpsis{dy tien sﬂt@sAdﬂ (scéa.etqu.ml By

‘wherein said.B mid %Sksgﬂggg%feéﬁg?%gggégjns and said A endblocks conpflse:ihz

polystyrene and ha ge nol ecul ar -
(1) ‘an A-B-A block copolymer wherein said B midblock

o “comprises. polyolefins and said A endblocks comprise

- . : '3.polystyrene and having a number. average molecular
| 'Q;ff;- o weight of the individual A blocks of from 7 000 to -
g 30,000 S e e
- (2) a: tackifying resin'-=and
3) a plasticizer; : ' : N
: selecting specific proportions for "(l)" "(2)"_
: and "(3)" by performing a rheological test utilizing_*
a thermomechanical spectrometer whereby the selected
_-lformulation conforms to an adhesive composition '
" having: =’ _ : L .
(A)  a- glass transition temperature of . the rubbery
fphase ranging from 0°C to 10°C;
. (B) a temperature difference between the glass :
S e '-.trans1tion temperature of the rubbery phase ‘and the
o . . flow temperature ranging from 45° C to 55°C;. '
' ' . (C) -a storage modulus which is- a monotomnic . o
gdecreasing function of temperature between the- glass o
- transition temperature of the rubbery. phase -and the :
'f'flow temperature, said storage modulus having a. value
at the arithmetic’ average temperature between the
- glass. transition temperature of the rubbery phase and
- the flow temperature of from 3. 5%107 -to 6. 5x103
-dynes/cm2 . R
-'_(D)- the. function of log 10 of the storage modulus
versus temperature, at a temperature equal to the_

“cantryf;if
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meight of  the |nd|ViduaI A-bl ocks of fron17 000 to 30 000 (2) a.

: tacklfylng resin; —and (3) a plast|C|zer “sel ecting specific proportlons
for (1)",r"(2)" and'"(3)" by performng,” rheol ogical test utilizing..
-thernn echlians cal . spectroneter wher eby -t he sel ected fornul ation -conforis to_

- an adhefi\VEs onposi tion having: (A) a.glass transition terperature of the

ase ranging from/[err] to 10C ‘?Eﬂ -a tenperature . difference- Ejﬁdrx
'betmeen the glass transition tenperdture of the rubbery phasé and.the flom/ .

“; 1 dul us which i's: a
o G e ndRSakE Rtk BURERLS, bE Ehe Clas] FERMEEIARTI Lo (Moot L Ton
" tenperature of tREBPEYBLUrG. pﬁasbeandbbeeyfpbmseeamérahmrflowajd stora?ﬁ

modul us having gempkegratel hﬁa@ih%hﬂeélﬁ%évgfaﬁfom de(?@ W;cfo d?%n €

. glass transition_tenp ature o e rub ry phase an erature - f
'gf from 3. 5x105"PETH. Sﬁﬁoﬁe’a%E%FBm 1s () deg¥res gratigrade and 10 of the
-storage nodul usther susragamoannﬁe, igtif dpiee/ @y e gmyal to the -6b-. . -

- t erature. of the rubbery BN B
- ,SLAEQ”‘SE&% e 1 how  SobdBeftA"e LERRRALEN aABELE: fded wisreta o o%s -
: - -said adhesive comp081tion exhibits a: viscosity. c
| .--reduction of less. than 5% when maintained at 350°F
- (176.7° C) for ninety hours. f n '~”i5-'sf' o | .
Brief Description of the Drawings : L .',l\-?_f
' The invention will be best understood by a’ U
__'_cons1deration of the following description taken ' o
' together with the appended drawing which is a typical o
rheological: analys1s as generated by a: S
Thermomechanical Spectometer illustrating the storage
-modulus, the loss modulus and tan 8 as functions of
_temperature. o : L e :
. Detailed Description of the Invention :
| ' Although -a ‘wide variety of viscoelastic.
. polymeric compOSLtions could be conceived in the'
'f: present context, the- present invention prov1des a -
'~composition which is particularly suited to meet the.- .
reQuirements of tenacious bond and clean release and *T'"$*%l:x
further, will not degrade Wlth time. This is a '
, composition, formulated. by the formulating method
J.just defined wherein the A-B-A block copolymer L
_ _*employed is one having an ethylene butylene copolvmer:
';'mid-block and polystyrene end blocks, the. latter
‘comprising. from 10 to 50 perceant by weight of the
" block copolymer, and the number average molecular
: weight of the e '




mhere t he' tenperature is .in degrees centlgrade and the storage modul us s :7_
i n. dyneg/ cn®; and:conducting a viscosity reduction test wherein said el
adhesi we conp051t|0n exhibits a. V|SCOS|ty=meduct|on of I'ess than 5%\ My N
'nalnva1ned at .[err] (176. 7Q) .for ninety hours. -Bri ef Descrlptlon of 1 %- BY SRR
‘Drawngs: The igyaplianayi ki ehg- Besticsnsier O L i bicpnsicigoakinai of\\ the
;-fd%1owfng deséription faken- toget er wi:th the .appended draw ng mhlch i'STa.
‘typi ¢al  rheol ogFeBRiABaEYSMs7 a anh%rﬂQéﬁmhy a- Thernomechani cal -
.:Spectoneter lllustratlng t he storage modul us, the 1'oss wodul us and tan - _.;_q
[err] as functign er.at ure.. Detail ed Description of the Inpyv |on -
Al t hough "a MAdegv % e&?%&@eﬁﬁﬁn??ﬁﬂﬁﬁﬁnﬁﬂ&? |§§?ﬂﬁy%t&$$ﬁ L
concei ved, i 8 thtfrpmesmet shelilexail tdmgarqrseaﬁd | avee nda Ioh womeieswader the N
-conposition whi I tnl Hﬁﬁ#y d |ﬁ§ﬁ¥ LEdrens R
t énaci ous bond’ %%3 ceﬁ‘e%% ré&ase an %tl‘rl:\t 11'4 3'{'{%% e vm%h&flame Lol
‘This i.s a conpoSKRASRN, G"6r mPhet Wl‘l % Senins of rrg:bkeezmoqumemf aped,
“wherein the A BaAaahestecqaolavmueem@Jr@ée%ﬂ SBerd 1ok ¥ fwneéf%ﬁver S
butylene copol ynmer, m d- bl ock an 43 qu end bl ocks he latter .- -
conpri-si ng fronvedInEss@nge r‘@éﬁg‘ c%ggnt° rendh et ) kool FRPS andEPRe -
nunber avetage eatngubamxmenuhn whtavallable wherein the number average.
; _ o ”molecular welgnts of the lndlvxdual A blocks range from
'ii/i_ | -about 7000 to about 30, 000 and the A-blocks may constltute
P o from about 10- 50% by welght of the block co-polymer.
_ Within this wide scope of avallable KRATON G type poly~- . _
15 f:mers, materials may be selected to produce a full spectrum
‘of rheologlcal propertxes 'in adhesives ranging from
-relatlvely elastzc to relatxvely v1scose flow propertles
"  under statlc condltlons and at a glven temperature.

'”"'26.-'In selectlng a satisfactory v1scoelast1c materlal, the
R user is faced w1th the problem of performlng many emplrl-
-fcal experiments before a selectlon can be arrived at.
“ This problem is greatly aggravated when the ultlmate use
is for" adhes1ve behavxor under varylng dynamlc condltlons.:"
'such as is faced, for example, when selectlng a satisfac-
” tory v15coelast1c material . for use in.a sanltary napkln. |
.'*vGenerally, for - such use the adhesxve composxtxon is
'ff'applled by the- nanufacturer in the molten state to the o
”'*'garment faclng outer surface of a napkln and covered w1th-7 '
.30 a protectxve release strlp. The user, lmmedlately prlor 3
ko use, removes the release strip and. presses the napkin.

”fznto place agaznst the - inside crotch surface of an under- '

'garnent.- The adhe51ve, under the lnfluence of the stress - -
"exerted upon 1t by the user s pressxng the napkln in

_35'5_place. deforms -and flows Lnto the garnent surface eregu-f'f-t*

'~ larities bond1ng therewlth._ Upon the . release of the ‘user .
applled stress, the adhesxve recovers and, wlth the-
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~  be select

-7- |nd|V|duaI A end bl ocks of - the A—B—A bl ock copolyner rangi ng from 7,000
'to 30,000Q. A wide variety of ‘the r ubber ygcopol yners ‘are available 5 % from?
'gb Q| Conpany.and-are . sol'd by t%em under. the trademark " KRATCN S
_ W ticcular under the tradenane ."KRATON G!. . .The KRATON G series-of ..
ay pol.yniassage ffi Fitf e F?\a‘éh?\ﬁdé"raﬂgﬂ"éf-bﬁt}%er sta&ea & nol ecul. ak,f

el ghts and WieHdrmadicrs wHiewy f@:nanblpekceieumslourﬁeeem isexthdtant

. KRATON G is.avail.ab n averag cu r weirght s _of thei;«
Rl A ARt nLE ot e e BREERATERAR HERE R i ocks
nay constltutelbeﬂue%mnﬁlﬂi&éﬂﬁbsw lmkegytsbillhecbhurtngo pdaeamlyANmmln
this w degsco f | A¥ K I,

5T IR WY FollRIED G URE BOnf, Rerelff1y. dTS TV
" adhesi ves randisngf€siorabke avwewhelesuéibsmm aizavel eingc gschifgvesy at
properties Uﬂ@pﬁﬁuE%éftéﬁ@dféé@@@rfnd at ‘a given tenperature. 20 - I'n
sel ecting.a satisfactory viscoelastic naterial, the user is faced. wi'th the-
probl em. of performing many. enpiri- cal experlnents before a. sel ection..can j

-bearrived at Ianrsnwmj ethé Snaplei | groggtneagadnwﬂera the ulsenrrrqteexem-+ s

~gar nent faC|ng outer-surface o

{en oS, A S e 0¥ B YAPRLE AR bR “heer 3 ey
-~ for use in asirumexnerunﬁsrgatametathgrebnrappémzngeatwepadhesmcss tO‘._"”
‘conposition g plax?&we.theng@m ChHEEE Eﬂekéecgghit'ioh§ato% ke

i n_and: -cover otectlﬁé
rel ease strigefomratien, }ﬁﬂ%%|%$%}935¥¢th96 the, rrERNeLY. ﬁﬁ@mréP@ase |

s]grl p angl premi&&@a@i&f@mam@npbeceqaamg%a{:ha iinel,de tapet qﬂnesurface
0 an.unfgw- adhes1ve layer possesses sufflcxent cohe51ve strength

r_assurlng a clean release from the garment.

"'The problem of adhesxve fcrmulatlon has been even further _
_t'compounded by the fact that while a compositlon may at a e T
'201 ngen poxnt 1n txme exhxbxt an approx1matxon of the 1deal o
I:-_ rheologlcal propertxes descrlbed above, with the passage.hi'“
“of tlme, these propertles may change as the polymers
*degrade ot oxldlze when exoosed to an air. atmosphere._ .
_ . There is then no assurance that con31stent Ln-use perfor- - _
'sti'mance can be malntalned '_ . o o R N

It has now been dxscovered that the extremely dlfflCult
” dtask of identlfylng a satlsfactory o ST _
| ' KRATON G adhesive compos1tlon by emp1r1cal
30 7iexper1ment has now been greatly fac111tated by our
“1_'dlscovery that the desxred ideal behavior corresponds to -“:
d": certain crltlcal rheologlcal time dependent properties of
- the adhe51ve composltlon. Further, the propertles have
'[b enabled us to deflne an adhe51ve composltlon which, in
'35 use, far surpasses the in-use perfornance of - any known
- prxor composxt1on derlved by experlmentatlon._ti '
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R et - g T - R Sy sy W=

i - - . .
gar nent .- The adhe5|ve under the |anuence of the stress-- exerted .up it
by the user's" pressing.tthe napkin.in:35 . ‘phace, defornsland flows i QZ; e
. garnent surface.irregu- larities bending therewi th. ‘Upon the releas

,the user. -applled stress, ﬁh?e ‘adhesivée recovers and, w th the :PPC-222
_passage. of tine, QU MR Q%hﬁﬁlF%W?ﬁﬁ+té98tésthBEPSFﬁﬁtFSH RM<ﬂ?fq%in

”?I ﬁractlcal puﬁﬂﬁﬁﬁs rhébIﬁW&&ﬁDttﬂméP@ugéndénﬁhpﬂbﬂebe1eBndet&&@ﬂﬁFEhai o
Ul’t er recovery . S | ccurr a ;o Jfo
e oo the tsh. S T deiRRLEn K  ahaRbkna BRELT KBTS An8T95s

udESIrab|6\Mtf]tfﬁﬁi&gnédkﬂQlﬁﬁ&ﬂEﬂbebéhﬂ96b8h36ﬁ6d18t133|OW BENQSEDelaStlcflf

vecovery. |n g emylag e 2a8kEg 400 theo0aERhe! Mo WASEEISATEY betleen

l.y grips an. end and r api e nap rom
under gar rent - tfmn%ﬁxﬁﬁﬂnﬁ%4r§F©ﬁ¥ﬁpldBSt@%%s°5oth@hélaﬂhésﬂperatpaéaBMPer-
‘under - these condigd9nsidd § f@%éﬁﬁ%ﬁorEﬁé'Qﬂme'9at§eﬂ€5héaghﬁlbaikehhﬁotﬁé

recovery: from the resultlgg%defo mat ion be equally rapid hat
15 - adhesi ve | HRAPIFAS %aEtR$FcVEh?hCSﬂ%sFQEVQPFEHGPH Resprrsyred..
.clean reél-ease..fromthe garment. The problem of. adhesive forrnulation has

b f h ded by the.fact that.whi it

o G ven 8 SRR AER o DEaE] PRI, bE1ad BRARRSKOP R FBERC
properties. descmdxxhneﬁmmesswnshappblgéssageaofuncﬁepntbésexmeopapbnea.way o
change as the ol &L ﬁganEePfég'zﬁh¥m88r§éQ lhﬂ agfgriaflon or. _“ s

'aﬂqpsphere There |s‘%%en no-assur.ance t ;
' S straln tends to lag the .Stress functlon. Accordxnglj,- £

- the tlne dependent straln e(t) lS a 51nu5016al functlon off'.

15 ‘time such ‘that:

! .'"" .. . nat

o e(t) = ;m'sin(:t)

. 'whereln Em is. the amplltude, t Ls the tlne and m is the
__20; angular veloc1ty in radlans per unlt tlme,_then the

-".tcorrespond time dependent stress, c(t), will also be
.SlnuSOIdal but will lag by an angle 6 such that

'.’a(t)'=fqm sin(mt +'5)-;d

which. can be-expanded tQ:
.5. : - . - - - '.','o "s N 'b\' S
‘a(e) = om. cos” o sxn(ut) + °m sin & cos(ut)
. B L S . "“_'- '.'g" o “ .:'_?.'. '“ . o ',. . -:,..{.,\'.. o
30 = em O cos. ¢ sln(ut) + em am 51n 8 cos(ut)
' ©EMm O o Em
- ;m'c--sin<¢;; + eﬁ Gf-ccs(ut)f_'
S . ’ Yo E l’b' B ) ,'54 ) o 'n E :-- 1,'7' : ) .
, - 1} .
35 iwhere G' = gm cos ¢ and G = cm sin ¢; and.

L - . Em
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.30 experinent..has. now beeh” great |y faC|I|tated by our .
hat  the desired ideal behavior ‘corresponds to certain crltlcal

| 'rheoiog cal - t‘ﬁhs!'@é-p'encf&n qampamwmlfex hetaalmrw@ t;emposatune,

'_Further

T

he REARRECS I 1NN ot W ddhdeldic f&peélysuegmeﬁaw 0’””

“.which, in.35 _ use, far sur passes.’t he ip-Tuse per.f nce
-pri or -composi G'ortnde G vtk 1dy @mxmt%{nwomézmne- C(tlhe nEﬂFa@hésrve

~ conposi tion'. igy qtar:e%eal 29 @t&%t@uﬁbdzms: L 00i£ ot e HhE e'&&erésgt

"“_propertleg

anal ysi's
‘material a
strain.

varient .

detern1ned b se -of, a nEChanlcaI pectnoneter
s dBSAYHEF -t o d"laibd'é’ t‘?é
nd thet aAbevientie a0 Wt sdahrﬂnsﬁarﬁafdyniﬁid%prbpéfesésaaﬁ an.

measured. 10 dewitt fuacddgnse GJf, S"npind izt idon tEn rtg;dzrjetcstgmd aV\f.lehla :

mat eri al

. gi ven stress’ 'd§fqln9.|t'1‘3qx 5 Cédrﬂﬂ; (gné Végci)g T
: %%fﬂp %fr&#%gﬁ' :gt ress:

* functi oni0

~ sinusoid
'anplltud

al-
e,

.15

: 2°~=

30

25

t he correspon I ng mat 1 an o | ag:
Acdengiligileng |tf1mtehép@1“rré-5d d and s Qeur}egt‘;ansms
fug@uagn iaf - ﬂa%ractth@%lsucmiﬂﬁinat[éa.w.] wWeisd r’oé@r’irdlséo‘ye'?ed
_ ﬁ e tinme gnd I s the
- that these time ependsnt functlons have a dlrect analog
in temperature related functxons in accordance with the
'fwell ‘knoéwn tlme-temperature Superposxtzon Pr1nc1ple (as
._dlscussed for example, in Rheology, vol. 2, ‘edited by .
Frederlck R. Elrlch 1958 Academlc Press, Inc., N.-.3at _
P. 67).. In the sxmplest form of thls prznchle, curves of
these_ﬁunctlons and the log10 of these -functions, plotted

' as'the,ordinate vs loglo ‘time plotted is the absc1ss= may

'temperature w1thout changlng the characterlstlcs of the ;"
'curves. Accordlngly, a long time Lnterval is equlvalent
to a. hlgh temperature and a short time Lnterval is:
'equlvalent to ‘a low temperature

‘The Thermomechanlcal Spectrometer makes use of thls tlme-'
: temperature superposltlon prznc1ple by. substltutlng a
temperature hlstory for a time hlstory In its use;_tha
sanple to be tested is placed between two parallel plates
-and a straln is 1mposed which may be selected to vary
"SLnusOLdally with temperature._ Tenperature is contrOlTed
~during the test by using convected gas in an, envxronnental
chamber._ The osc111atlon frequencv may be selected as -an
'arbltrary constant value. The Spectrometer is prov;ded
wltn a transducer whlch, in effect, senses ‘the torque and
"normal force generated in response to the lnposed straln

. ppc-gzz o

ibe'superimposed w1th ‘an absclssa reading in log of - the _P“"

yeq_can be naintained. It has .now been di scover ed that t he extrenely
Pask of identifying a sat'i sf ory KRATON G. adhesi ve conp05|t|on

aﬁ acterremed Br S vi s%%%?%s?i‘c 5.

® -
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'n..;.-..-.—-v- v e o wen L YT R

e R e ; > S i
20" ‘angular veIOC|ty I n rad|ans per unlt tlne then t he correspong’ti
dependent - stress,, a(t)' mAII also be SlnuSOi al but-will lag by an éﬁbl
“guch that 25 . ol C [err] “Which can be expanded t.oxF _
PPC—222 “wher ei n, for a- glven sanpl e, ‘at” a given tenperature, “stressed- PR
. % usoi- dal | y-at’ gmtms%gtneﬁes/eﬁeuwan%ehe@ Bridtee WEE| oBeauni que', ;

-~ furcti‘ons: of Timgj rUEbd§Hé€Fﬂtheé§alSwi@ﬂr@hbtéﬁeétﬁéﬁQEeEPdthé and G'
'i$ ternpd the'toss. 5 nodul Us,. . The ‘ratio of G'/.G

“on the above it (%F%%%éfh’t%t“t el &y rn® ctﬁ?%ﬁt?é bX’)f t%ﬁ &eﬂésl 9@ GHE

_be det er mined by :ﬁeiwdampm:t ot twerslepeto eient rhedLod DO8L CeunEtiong ban o

6. .In order - toé% fu defrﬁttlon of t hese functions by experlnent
'Jnconven- 105 VI§§I 153k pan i s reqU|red and-so'a tine varying
study is-inpractical. Fortunately, i.t. has -been di scovered.that .these ti-ne

‘dependent . f
dependent foncll R el (G 0L 00U ARET AT L8020 UBGREORS s
~(as- 15 -di scuss&@f  Yespesatwie, (as mm%a |t1nze) e&t@&wlFte@eﬁreﬂ L
- R-Eirich,. 1958 &%@*HEMEdﬂaﬁE%aﬂ'Bpectromeénghn£W§s &N f@? §h”9éﬁéélterm'i o

" of this prlnC|pIe curves, of . these functions and err hese

‘functions,- ot t GPPERS kO™ WHIER PSALS eFhg ?F?ﬁFEﬁQEQeﬂr¥§e¥h% abs&hisa

may. 20 . be- SUpermm@thms\rtsabsmmwﬁilmg tHid Oﬂré?«fuﬁ@? tgaper ature o
'mnthout changlng t e charqg eristics, of é g
esive aves. qulte i ferently at low temperatures

(short time lncrements) as’ compared. to high temperatures

15 . from the glassy state to a rubbery elastlc state to a
N _'"viscous flow state as the temperature is anreased from - .
'wbelow Tg to above Tf._, B A T .«

. Certain rheologlcal propertles may be deflned from these
20 ' functions.- Accordingly, the temiperatures at which the
' - tan ¢ functlon reaches. a max1mum is termed- the glass
AtranSLtlon temperature of the rubbery phase ‘of the compo-
's1t1on iJje., the mld-block glass ‘transition temperature, N
p :Tg. The- temoerature at whlch the functlon G" reache"' |
. itse second naxlmum is the flow tenperature, Tg. Between
'”Tg -and Tf is’ a -temperature range herein referred to as -
hthe rubbery olateau reglon. ) '
'5It has been dlscovered that 1f an adhesxve comoosltlon o
_ 30° -based on the A—B A KRATON G type polymer is selected on
' the- baSlS of exhlbxtlng certaln of the above oescrlbed _
rheologlcal nropertles lylng within - hartow ranges, then .
- the deSLred end use criteria of tenacxous bondlng and -
' clean reltase can be reallzed, prov1ded the Eurther
35 'selectlon is nade 1n ChOOSlng a connosxtton whlch w1ll

,(long time 1ncrements)._ Specxflcally, the naterlal varles'ﬂ"

- maintain these oropertles over the exoected shelf llfe oE S

g the ‘chosen composxtlon. étc '

\ ppec-222
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- is provided

*flntegral wi'th he S ectr onet er

l-by the | ogic Qﬁ?ﬁﬁﬁﬁﬁt@?fEOfFﬂﬁFeeFﬁﬁaghﬁBrrﬁe5P85|EéFuFﬁhctlonsg;{:'

R ST L A Y L LI DA PR AL T

_Ther nonechani
_ which neds t Ehonkd hatR® cYales | BRBPUghPYt| ROSKL PéntheA§uP§>e|’-'lYl ng'tartzﬁaéH

. by this draw riﬂagusrhe aelihesi e3 bsRpyestausl §xdosf ayaef.e.l Yed! ch®y More-
| errper at ur es

CUr-Ves. ~a>ccord|ngly, ‘along time interval is Equlvalent.to a hi.gh-.

) nonechani cal - Spect:romet ér nakeg use of this tineg- tenperature-: "
super N/ on prlnC|ple by substituting a tenperature hlstory for a'time. > .
hi stor In. ISQeWﬁcaIwysaumert théepaeameders offl ahed Mechamdicallno

transducer wh In_.e

These sensec f4HEPE1 N Cedmipesh @b L€, obY thBe riibBegf has@ q&%qomut Ghe -
0. stresses

of 5--G, G aimteml:l of hErappeBticdtor 88F Qg - | fhesstaraget hedules. od cal

ectroneter.’ ana an a

_specxflcally, G' should have this value of from 3. leoS to

1'6 leos dynes per | cmz at the arlthmetlc average tempera—v o

.. ture of Tg and Tf 1 e., at the temperature (Tqg +
15 .~ Tf)/z wherexn Tg and Tg are in degrees centlgrade.;=

and a short tine interval is, eqUIvaIent to a IOM/fenperatureqﬂ-:

o | el pl at | ggted t va - i*’
R hisor darly e EeRlEe ARG SabERRIBda BBl Y 15838 BRLK he"fe?[ s
. by using convetitsbygsed nthat emqlgbaasntaanshanbsrtemphga@nnaIQﬁlthe AR
~frequency mygﬁ:ﬁ&f%ﬁ&’sé‘stf )aﬁ@stri‘iﬁ BQQ&E?E ovel aa 1bke, Spagld OmE‘ter

senseés ‘the torque and: - f
_normal forice - gatkherePlateas pprg oo the' Fﬁﬁé?édbSH’GFﬁ thecgiass - 11 o

are trans| ated

functions of WEIRETBY U4 SndAS i 8NALE0e L HERund 168! ' Yefibebiiire and i

ositton - .-

o

. Still further, at this arithmetic average temperature, the']7'”

_ functlon loglo G' versus tenperature (where G' is
-zexpressed in dynes/cm2 and temperature is in °C)

. ;should have a slope, d(logIQG )/d(T). whxch 11es between - i;f;

20 0.005 and -0- ozs..

o It is equally 1mportant that the selected compos1tlon be o

capable -of. malntalnxng the above set ocut rheologzcal '

-propert1es throughout the expected shelf llfe and Ln use..'h

25 Accordingly, it has been d;scovered_that.the conposxtlon -
:ijwill do so if the_seleotion:is-hadehongthehbasis of the
- -composition exhibiting:. essentially no substantial |
5_ ;VLscosLty reductlon when held, for a perlod of nlnety
_fhours at 350°F (176. 7°C), in an air env1ronment. _By

30 =-essent1ally no substantlal ‘viscosity reductlon, it is _,f'

. neant that the v1scos1ty meedlately after the nlnety hour
'perlod is no less than - 95% of the: initial. v15cosxty

__,and preferably no less than 98%, .. the’ v1sc051ty belng 55_

o ¢.hmeasured by use of a Brookfleld v1sconeter.--
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(short time |ncrenents) as conpared to hi gh, tenperatures (l'ong tlne R
increments). Specifi-cally, the material varies 15 -fromthe glassy stahe
fo a‘rubbery elastic state to alviscous fkéﬁPstate as“the tenpera' 5f:§s\ o
i'ncreased fron1be|om1Tg to above Tf. - o SR A
Cert ain, rheologlgggm rties: may. be deflned fron1these 20 - functy
'Aatbrdl gly the‘Teﬂgggggures ~at mhlch the tan [err] function reaches a .
-~ maxi mUmis . termed the gl ass transition tenperature ‘of the rubbery ‘phase: ..
of the’conpo- - sig i Pirst eserids Gfdabhéekv6|&&&mmna&ibhsoﬁstQﬁﬁﬁﬁiﬁéﬂEhaGIhg )
" The tenperature m@ §$ the functi-on, G reaches 25 -its second maximumis.
t he flom/tenpereghﬁ olfowipd: GRBROPAFFPPEAY [err] is a tenperature. range
herelnlwﬁensed to as.the . rubbery plateau riégion. It has been discovered -

e 70 2T ORGRERRY T MR, B S e

descri bed rheol ogi-cal properties. | yi ng mﬁthln narrow ranges, then the )

. desired end_useeggﬁéfglp.of t enaci ous -bonding. and cl ean:release can be
realized, provi urt her 35 selection is nade in choosing a

eonposi-tion which wi It naintain these propertles over the expected shelf

_life of thaechosracsnm®siéspn. PPC 2820 - 12 - -Spaoif.ocal | y, under the .-
Baena scover cq RHEGRIRLES) (0T ?2‘325? 3nat” Z%Z?Zt ur sz heretn Lt has
. - Tufflo 6054 S 128.0

| __ R 2 T- PO - 1.0-_=' 5.0
o . ethyl 330 . - i.00 - 5.0
B O SRR .
- - bSamgle 2
o  ‘Kraton G 1657 ° .  25.0°° . 100.0
o . Arkon"P-85 .. S2.1:. - '208.0 °
S - 20'-'Tufflo 6056 1 20,9 o840 o
S TJ.OZ 1.0 | 4.0
. Ethyl 330 1.0~ - 4.0
R :TSamglé 3i'
| ‘Rraton G 1652 - 19.8 100 -
3iEscorez 5280 . 85880 . 300
Shellflex “a71 . 198 100"
o BUtyl*Zlmate f"”~'-.=0{6 R 3
300 Benyl’0 03 o 2o

The Kraton G series rubbery polymers are A-B-A block
‘“:copolymers havxng polystyrene end groups’ and a mldblock of
_hbpolyethylene polybutylene copolymer with’ varylng nolecular

- .35 . weights and varylng welght percentages of end’ block |
o lpolymerlc groups as are: deflned herelnarter.'
‘ *Registered Trade Mark
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ase [err] nust Ire between [err] and [err] The 5. rubbery :
gi on, the regron bet ween the- gl.ass transition tenperature ot the

: 4ge (Tg). and. t he flom/tenperatuﬁé"(Tf) must' .extend for a -

tenper. e |nterval of from[err] to [err]. --The storage hodul-us: G nust
be. & WpnNot oni cAtkone@s86g iEuremplogyeds iineryhe eebuwe ‘atshgds itsbRubd have ‘a- Y

R rer SyesheRiRvaRE ERE D EREL S M egs%mﬁlm&?mgfm]ae%ﬁ o
from. 3 5x [er r?ndounsaturpeed] mdymesxbpe:it[lmeq aroma tic aconpoetds haeiﬁge

:.tenpera- ture Q%;Iﬂn?ﬂg Eézhtg ofdBskie tgﬁﬁ?g@#ﬂﬁﬂﬁs bté%h %?é@ thef

“wherein Tg_and are egrees centigrade _.;r;
“.ari thnet i ¢S avePE@kavanBénaan: Bagaky Kegydi ok [For rqowanber%ﬁsﬂigaiqiexakwr e o

© . (where G is epparasrd,ifa ¥pes/ cn? ‘and- temperature is in. = .Q shouldwﬁ;E;-
',have -a- sl ope,. d([err](?)/d T), which |ies between- 20 . 0. 005 and -0- 0251*“ v
“lt.ois equally tnporg ant” that the sel ected conposrtron be capabl e of

mai nt'ai ni.ng t Mufifboc6884 and ThEELogE0Sk nr:epqntasaﬁdﬂréwh dprsriped by
|

ted shel f Lif as_been scovered
--:,te)r(\gtect ﬁe ioﬁposﬂrl%rgnfg\ngr'#g Ri f%?lphéﬁ_g %&P%(Sﬁi g sa W13 thsis of
" the conde?trdhl%RhFQrangaeeﬁénnuablyaght@&msuammdManumanxnthydunhsr+on
when hel d, fOrb@nﬁehh9ﬂn§fannEQSEXtEQU f@éé?ﬂ%dFdéig '§]5¥1545%§11§?

'envrronnent . 3 essentra no. substantial visc y red
-~ meant that - thea g’hsr SPﬁﬁEavexzrybaﬁeér ophgedisday RaAlysieyod. is nO\J
less. than . 95% of. the initial vrscosrty and preferabLy Pg | ess Egﬁgr'f*
' 98.'%_-_ - theEt’hyc'f*oﬁﬁylgeaHgaHEfg ngya ‘ia% o the. Ethvylsco

35 15 _ Corporatlon and comprlses 1,3 5-tr1methyl-2 4, 6 tris: [3 5- _jf
. _d1-tert-butyl-4-hydroxybenzzl] benzene.,- S
--Escorez 5280 is a tacklfyxng resin. avallable from the
'_ Exxon Corporatxon and comprxses a mlxture “of alzcyl1c and
',201” allphatlc short chain hydrocarbons and a small amount of
' nonosubstltuted aromatic hydrocarbons. The: softenlng
' poxnt of the re51n is approxlmately 85°C.
_ Shellflex 371 is a plast1c1zer avallable from the Shell e
25 0il. Company and comprises a mixture of parafflnxc c *f{'
o naphthenlc and aromatlc hydrocarbons. ‘The aromatlc welght S
'oercent is about 34%, by gel-clay analysxs. '

. -fButyl 21mate is an antloxldant avallable from the R. T.
30 Vanderbllt Company and comprlses Zinc dl-n-butyl
__'dlthlocarbamate.. S '

The above set out formulatlons are subjected to’ thermo- 3
... mechanical Spectrometer analysxs by use ‘of "a- Spectrometer
';35=jymanufactured by Rheometrics, Inc., of Unlon, New Jersey._”
" The geometric mode chosen; for these tests is parallel

S *Reglstered Trade Mark
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PPC-222 . -13- Exanple 1.A first .series of adhe5|ve formul ations-i.s S

prepared havi ng . .the follow ng conp03|t|ons -5 CCNPCNENT o Wélghb _
“Part "peg 100 parts "Rubber Sanple 1 10 ~Kwagen G 1652 -+ 20.0 _-* '_
100. 0- Arkon. P-85 52.4 262.0 Tufflo 604 - - !
128, 0 T|C2 - h
" - rlates ana e Pasciiyatian erelydntl s Bhaen o be 1.0
,100 o Arkon* P- gadians per5eeqond. ‘The - rengSSOOgotheTthdeQG@@l '
20.9 Lo | - . 4.0 Ethyl
330_";'1 o ';ﬁ?%g&éag-gg set oui 6n ab}e é Eg Rraton G 1652. - : -
19.8 . . 100" Escorez 5280 .~ --59.5 - " ". 300 SheIIerx 371_---
019.8° - 5 W &awnztms the samplgEGare tlested by3m%%s§r§hgly'tgk%30
0:3 .7 ~_T'fvlscosft;qégdhctiggtl 5 age eryapgrggﬁflelﬁev1scometé% o

when ‘the sample has been subjected to a tenperature 350°F
'(1767°C) 90 nmns These results are_reported in Table_l.

- loﬁf'The adheszve formulatlons are tested to determlne thelr
o © in-use performance wzth respect to the propertles of
-kbf - ::i“',“ tenaczous bondlng and clean release. ” '

_d-%lﬂA-sanltary napkln of the general constructlon of the Sure .
'"ls-h“and Natural Maxlshleld Manufactured by Personal Products -
P-Co. of Mllltown, ‘New’ Jersey 1s provxded w1th a line of the‘_
| adheszve conposztlon of thls 1nventlon._ The napkln com-
prises a generally rectangular absorbent body having a
: 'body facxng side and a- garment faclng side. " A barrler '
20 sheet .of polyethylene filn is- adhered to the garment '
- _faclng side of the absorbent body and held ‘in place with
o l”adhe51ve ‘and an overwrapplng tissue layer. The assembly
| 1s then enveloped 1n a generally rectangular cover of .-
S .. nonwoven naterlal.f The edges of the nonwoven material
i | 25”_-parallel to the longltudxnal edges of the napkln overlaps b
B on the garnent facxng side of the napkln.- A rectangular h
"';llne of the adhesive compOSLtlon of thls example is - -
"hp051txoned to overlle the overlapped portlons of the _
_ d-_cover. The line has . a length: of six anhes (15.24 cm) and
30 a width of 3/4 of an lnch (1.9 cm). The welght ‘of adhe51ve
' "-Jcomposltlon applled is 370 milligrams per pad, unxformly
dlstrlbuted at a welght dlstrlbutlon of about 12 .7 mg/cmz

. To test the tenac1ty ‘of the adhesxve bond, a Fast Fabrlc"i

: 35 _Peel Test is performed us1ng the Tag and Label Manufac-
B turers Instltute Peel and Release Tester manufactured by

. PPC-222




ycopol yner.s haV| ng ‘pol ystyrene end groups and a'm dbl ock of pol yethyl-ene -

/l ene copol ymer with varying ‘mol ecul-ar 35 ‘wei ghts -and. varyi- ng R
Acentages of end' bl otk pol yrrerl'@-sg'roups -as-are- -defined - - e
-*Regi stered- Trade ‘Mark- PPC-222 14."- Arkon* P-85 is-

errpi’“oye AN he-rebamgcmasnhson m%o&pb%@ﬁe;d’j[d? Knﬁisﬁt i %VI%P”%: in%énieé{lﬁag | 0{,- g
: al ikeycl. al'i ra §30) sti.tu N

ﬁab.%é sgften|ﬁ€g%%§nfg g? Mt FP E$ ﬁéﬁa?qxsnﬁﬂﬁﬁﬂrﬁii???ﬁﬁ?%ﬁﬁ%ﬂ for -

- iArakawa Ri nsan Kagbkur&ogjfoa Keﬁperaltpaneyoff H‘@S&ln& K, réxara]ﬂ.(ﬁiﬂhudmﬁfy
< Tuffl o 6054 e SLi | e o

| R|uchf Vel d G ?nccj:%%puéaﬁotgﬁgéha{' “’EEQ 5, %%% e %ﬂ’%"r ‘f’rﬂ%% flﬁe_s
napht heni ¢ snd Bﬁﬁnﬁt‘?@ ‘hpdbes rthsongChammgr@n mtdxrémmar bon -

ht % of ab d75¥nchespegt bve U e ALY Fesd
\IIEVtEIhgl 33%0| S a%%%?gi?@a%t Y%?/%lg 8 «infrér!n tlﬁgﬁEt h%m 15 -tq(gypora |on S d
'corrprl ses |,:3, 5E37FHB¢ iR 408 Mifdlpsex, Few Jretr-srﬁk‘vw MYRKIr oxybenzi | ]

‘benzene.- Escoreuoﬁﬂﬂiosiagtahél égtagnr elabmlavasl %Jg’h%rfel’domd r&aégt )il %anShort B
i.c.an
P n Byt ocar R B SARpR ihd 8B iR BX koAU L her e IR MY
- hydrocarhdifs. strinlesenskeebophates ﬁne Poei mingtapartoe (peal )lc[al rc]f
, Shel | flex 371 '155@ ﬁo@ﬁése' Z'?ﬁeapf‘eséﬁr@ E&Ofiﬂe&@as%%e'énd after eighty- . -
' : : m1nutes have passed, allowing. the system to equillbrate, - U :
the: cotton fabr:l.c is peeled from ‘the napk:.n (\izsmg the - |
. Tester at a peel rate of . 1200 inches. per min. - and a peel
_ 15 ‘angle of - nOm:Lnally 180° . fThe. value. is reported in grams :
CE of peak- force per inch of wzdthe transverse to the peel
| R ;dxrectxon.

“'T;fCIean release is measured by conductlng f1ve sucessxve _

’ 20_' peel . tests as descrlbed above wzth the exceptlon that the
'..ttlme between pressure release ;and’ the test is one minute -
flnstead of 80 mlnutes utlllzlng the” safme. cotton fabr1c in

-each case. The welght galn of the fabric is determlned :

: hand reported as mg of adhesxve per cm?2 of adhe51ve area.i

“-It is preferred in the case. of the present 1nvent1on thatajﬂﬂ
there be a transfer of adhe51ve of less than 0. 03 mg. per’
-7f- sq. 1nch of transfer area (less than 0 00465 mg per 5q. cmT
";.'of transfer area) L _ ' |
a 80 lines per 2.54 ¢em .. .
17.8 cm by 6.4 cm
68 Kg '

50.8" cm per second

‘o ;j.-o"o-'_

.and also 1n grams of peak force per cm of w1dth (the
respectlve laﬁr flgure, in parentheses) '

! PPC-222 -




25 -4l Corrpany and corrpra ses a mixture of paraff| ni ¢ napht hem C and
aromati ¢hydrocar, bons "The -aromatic wei ght: percent. is ‘about 34%
~gel - ¢l ay anal ysi s. Butyl Zimate ' is angntd oxi dant avail able from
30 Vanderbi |-t Conpany and conpri$es Zinc di-n-butyl---dithiocarbg :
alove—set” out fornul ations are-subj.ected to therimo- ‘mechani cal Spestref 't.e'r._.__.
'an 1yS| s, By use. of . -a Spectraneter 35 .. manufactured hy Rheonetrics, ‘I.nc., '
of Uni en,. New Jersey -The georretrl C. m)de chosen for these tests is paral | eI

*Regi stered Trade Mark PPC:222 plates arid the dscitlation: frequency is - . -

chosen to. be 1.0 radl ans per . second. The resul ts of the rheol ogical

.. anal ysis is set out shle 1 hel n_\Al o The stability of the anpl es
are tested: by~ rreasurl nc t-heg viscosity. reduct i onw use-of {a Brookfli el d* o
vi scomet er when t he. sar“pl.-e hao been: .>Ubj ected to-aanterrperai ureﬁ errf] - Terr] +
90 hours. These resul tls prle é\?esbed in dabkenls OL) The|adhdSiyd -
f_or_rrul_atlons are tested tfmlde? thel.f-,d,{h-gsgaj rforr‘rance'vﬁt@ respect-
“to the properties of “tqnafijous b@g{i ng -and ‘e Me@n rleljease. N sani-t&rly napkin-
of the general construdtip of_'t-he°SJre ‘15 and’ Natural Mpxi shi el g oo
Manuf act ur ed by Per sondl broducts"é'o of MIItown, w.Jersey is priovided. .
with a Ilne of the adhdsiyg conpositfon of this |nv""'nTT—“—11TE:'mon. Tagki n.com . .
prises a general ly rectlangul ar absor bent - body h&ying a body-fa&d-ngiside and
a gafnment facing side. | AHarrier 5| S
oo L ' X nNeoo cccc |
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20 sheet of poI yet hyI ene filmis adhered to the gar ment’ faci ng. si de of
the ab rbe t body and hel d i'n place. with.adhesive -and an overwrappl ng. .
tissued} The assenbly is .ther.envél"dPed in a general |y rect angul ar - _
~‘cover qf “flowoven material.  The edges of the nonwoven material -25 - - R
-pardl | eNdLd t has | bagsumdanalzeédg.as thie tabe)\neamabie)vle.rletps oubl éney gpdsnymer "V‘f -
_fadlng si‘de -of a apgulsar, o] tlon
vibfed Bibiir18ahR1Y2901 Ak :.‘gal] ;@:%&Eﬁr%’l SeemosLt!

of ! thls ‘exanple.1s positione rI|e t e- over
cover.. The | meRRGE avesﬁgehme#esu}a.rnm hts, vmg@m aHRFEIe mQ\leu:tdlalrof

3/4 of an uncméigﬂtcam the WEH.QHE gureémSlo\ee PSR APl d s §.370

mlllgra ted at avver%ht dlstrlbutlon 0 about

.12.7 nylcnd g‘?’e&f‘c"?ﬁ Yt g‘héc?’? £ PRECEMESSy O IHPPer Rl ymay i tn35

" Peel. Test |s thé ofmeniuhatmgnsheai‘agdandeb:alaelsﬂW‘ilfflaxanﬂ Warige nsrnislte ;
Peel and Rel e fa r 2 4 Testin chines, .- -
- l.ncor.por at ed. a&?}t{fé{,génﬁﬁﬂg ELQY%?EBX A or%‘[%ﬁt t%’et eestvar[ I\ﬁeﬁn tary o
napkin is conesehtedrbn formylationsa eeebeod: whd.chi c{cu'rﬁqrmaﬁi ethdi at ive -

“huridity of 658/e§1@ee£he6 %éhrarsebteazw!e@r%@@fﬁé;av'{&9 &l 14

‘per inch h the mac and cross diréction,.. ‘b neasuri ng |
by 2. 1/2%41 le%b%aYﬁaal?Ponmf&§FhF5brPéch|ﬁé thﬁ qﬂﬂﬂﬂ%&ﬁ%@“&bm/

Jersey.. - -A“e‘°m“°ﬂ°“§héhstabmw frahwz@eh&.n&eheee.d dut. Herapki 0 T

Accordingly, the 1n use perfornance of these conform.ng ,
o adhes:.ves :Ls satlsfactory.-. 'rhe equxl:.brlum peel strength |
15 in each’ case is  at least 700 gm/:.n, a; value found to
1nsure that a sarutary napk1n, for example, w:.ll rema:.n o
- '_securely in place in use. This tenacmus bond:.ng 1s o
: ) coupled with essentially no adhesive transfer to an under- L
o -garment fabrie, these combl.ned propertles heretofore unex-
20 ¢ celled w:l.th stable adhes:.ve formulatlons of th:.s k:.nd. |

'i.COMpARATIVE EXAMPLE

'I'o 1llustrate the advantages of thls :anent:.on, a series . -
- 25 of comparat:.ve samples were prepared hav:.ng the followmg *"l

' 'formulatlons- '
'=1{coMP0NENT,-'T- ‘Weights  Parts per 100
S ) © . . "  parts Rubbers -
30 ¢ o SR |
L .SAMPLE 4 ] e ’
| RRATON G 1652  15.0 . 100
" ARKON p-85 S s55.8 . . 372
| ...JTUFFLO 60s4 - 27.2 - . 18l
35 mio, _--_(f“':-"l;og s
o Bthyl®330 - 1.0 9
S f 276 gn/om E
PPC-222
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“and the napkin and fabrlc ar e’ ‘pressed between two 10 = stail 3}
pl ates for one nlnute at a peak load of. "150. pounds.. The prles&fre is
vel easet and after "ei ghty mnutes have pasigd, allomnng t he syster't
.eqU|I|brate the cotton fabric is:peeled- fromthe- napkln using the: Tester ..
ek A peel rater§hﬁ§£§)5nches per [err] and a peel 15 - angle of nonlnally}J'_-
1 - The. val ue ted in grams of geak force per |nch of widthe =~ - -
,transverse to the§£SHOWMQE%§$QN1 cbhrdrel ease i s nd@Qured by conducting "
- five sucessive’ 205350&ﬂp¢m5ts as: despglged ‘above mntg Hhe exception “that .-
: the time-between ease -and ‘test is ofie_nm nute instead of 80 .
. m-nutes utili-zi ngiﬁmnﬁa&ﬂ)tton fab?é in each case199The wei ght . gai-n of . .

"the fabric Bs det &nﬁzned and’ reported Bs0my of -adhesivezper cnR of adhesive

area. It is. pref erg, ra Jmecase 3{&5 present |nven9|on that there be a-

_ transfer of - adhesr * ess 't han 0 0 -per sq.--inch’of transfer. area- -
(1 ess than 0. 00465 ng ‘per sg.cm of transfer area). a 80:1lines per 2. 54_cn1b_.
~.17.8 cm.by .6.4- smu@;&Bng d.50.8 cm per second e and al so.in grans. of peak -
force - per cntof QEETE e spective Iomer figure, in parentheses) PPC—222?~._

- 17 - - . r& (%dj _ . o . S

EE "'10, : WINGTACK 95 _'. _”-"'-- '*_Q,- f- : '

.:Sample 6 is a commerc1ally avallable formulatlon whose '
.. composition zs not totally known., Wzngtack 95 is a

'15“ 'tacklfylng re51n available from the Goodyear Tire and

: j--_-'Rubber: COmpany and comprzses a polymerxzed plperylene

| :i1soprene solid tackxfler havxng a softenlng Polnt of aboutfr'

-20'_'The samples are tested for their rheologlcal, stablllty
lr and in-use performance propertles in the manner set out 1n'
:.Example l. The results are reported in: Table 2 below. -

' *Registered :'rade Mark
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"[err] - As is summarized in the above Table 1, the rubbery polyner varied
signifig inits chemical propertiegsgsuch as number average nnlecular

. wei ght, ) t average nol ecular .wei ght and t he wei ght percent- of

pol yst ¢-end groups. 5 -Additionaly the wei.ght percentage of- rubbery -
pol:ymer he formH ations varied overa a" si‘gnifi cant: range.. Thrs _ n=,qa;fi-
nnotmrthtandrng _the combi nation of these- vari‘abl'es resulted in: ' ' D
formyl ati ons;, each of- whi.ch conforned ‘With respect to their rheologlcal'

properties, to the teachings 10 .of. this: nventifon.. ,Ferﬁer_ ehch of the .
conpositions conforned th the stafjility requitemgnts set].out herpin. . = -
" Accordingly,: the in use|perfornajce of theseﬁcodfornrnd adhgsrves,.rs ST
- satisfactory. The equi | briunrpeel St:ﬂbgﬁh:gﬁa i n-eadh-cale s at o
- lI'east 700 grrll n,, avpl ue|f@ndytp |nsuroeot4aa§<-acsaniz-t.‘iay napb m, for . 0
exanple,” wi |l remainf se€lir@K R Yl ace iRVYSe. = Thi's ferjaci offsgbpnding i's -
coupl ed- ‘W t'h essentifl Iyl no agEE? ve transfer to an undgr - garﬁehtéfabric, .
t hese conbi ned propeftiek her cre-unex-“20 - cel led yi-t h.stab] e adhesi ve -

formulations of this| kind RRATIVE-EXAMRLE-T g usti-at-a—t-hel advant ages
of ‘this invention, ser|es 25 qf conparatP&ﬁ:sanpres‘mere prepared R
" ‘having.the foIIomAng forrulatrons. COVPONENT o .TVélght%h, Parts -
“per 100 Parts Rubbers 30) S&AVWPLE 4] . o.qqc.h_c. S B B
- | eowoco | wvowocne | (=) o e T
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KRATON G 1652, °15.0 . .100 ARKON.P-85 . . '55.8

372 TUFRLO 6054 . 27.2 -~ . 18135 - Ti® . A7
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Rubber” Conpany . gﬁé“@é eSS BRAFARSEATE ADHIH ARF | Wy pFahke sbt  ¢This
“tackifier: haslngo&wﬂ&hb&nmﬂgngQImhedeépanméﬁefé &fe sd heomisime@sinre:

fested for el pagtodl alrogeh®y e ke LAl SR QLITICC POCOELLLS®
below S outsxde the range of . those prescribed herein and, as ls ,
" " o shown in Table 2, result in in-use’ performance which 1s Lo
_ substantially less satlsfactory than ‘the - lnventlon
' 110;:conform1ng compos1tlons of samples l 3._

'_fitj_. o a-_Spec1fically, sample 4 exhlblts a sux%gﬁlmxnﬂus - G'}_'
. 'which'lies below" the prescribed range of 3.5x105. to
'".'6 5x105 dynes/cm2 at the mldtemperature of the rubbery )
'lslﬁplateau regzon, Tav. As a result, while the equlllbrlum -
j-peel value is close to satlsfactory,'the amount of res1due_
is unacceptable. ' '

"fSample 5 exhlbzts a rubber plateau temperature 1nterval,

- 20 AT, whlch is too long’ as well as a low G"at Tav.
“'Addltlonally, the slope of the functlon loglo G' vs. T at .
h.Tav is too small -The - result in in-use performance

ls 1nsuff1c1ent equlllbrlum peel value.

25 ’Slmxlarly, sample 7 exhzblts a AT whlch is too great and a
' slope which is too small.' The . result “again is ‘insuffi- . -
clent peel value.” ' A B ' ' ' o

Hﬁ',Thls sample also suffers from the drawback of 1nsuff1c1ent.“

:f3¢"stab111ty in that the sanple exh1b1ted a v1scosxty R
,;j{reductlon of 30% when held at 350°F (176 7%3 fbrrunetylunws R
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"21 - As~Table 2 indicates, the rubbery. polyner wei ght percent the
percent patf htyrene -end groups end..the nol ecul ar weights of the polyner‘
are’al |\ i/n 't he range of the: values for -thesé paraneters as-set out in
~Table 1.\ N s-:5; not wi t'hst andi ng, these -p@2areters.are so conbi ned in “f{af'
sanpl-es. rough 6. as to produce rheologrcal propertres out si.de the range’

- ~of those prescrrbed herein-.and, - as”i's 'shown i'n Tabl € 2, result in in-use -.
- -performance which.is substantrally | ess s&LAgMEct ory than the.i nvention 10
- .conform ng- conposrtrons of sanples 1-3. Specrfrcally,.sanple 4 ‘exhibits a ;
~ storage nodul us which' [iés belowthe prescrrbeg 5x105 to-

6. 5x105 dynes/[erk{ ath methadihammihating éhdoty prfgssHFSteau
-region, Tav. As @eﬁgaﬁyj_‘;e v&uﬂgﬂw wHiEH. |Mmra::pﬁblitvaﬂirgh i's close to

satisfactory, 'the anpunt of resrdu t I'ts a.
rubber- pl ateau t. r t %9 rﬁ%ﬁ*/ re&#ﬁhwéﬁﬁjfﬂw %dheéqggl%réngégagll as a:
“low G at Tav. Adspdn peeling § raomnmnmfthert@tfmctqfoﬁe[l@crtﬁ-nwasvs T at

']lgﬁ,Ifbﬁfﬁnfgge: %Té?iﬁé&ggl déhﬂéhéﬁﬁg{%ﬂfOfﬂHnCe is insufficient -
_ (l) an A-B-A block copolymer wherein said B midblock
“comprises polyolefins and said A endblocks comprise . _
-polystyrene and having a number. average molecular. HIQ\J,;
weight of the individual A blocks of from 7, 000 to
~30,000; e ] :
(2) a tackifying res1n, and f
(3) &a plasticizer, L E e e
| selecting specific proportions for "(l)" 2"
- and "(3)" by performing a rheological test uti1i21ng '

a thermomechanical spectrometer whereby the selected
'formulation conforms to an adhes1ve composition -
-having N : : ' : . _
' (A) a glass transition temperature of the rubbery .'
-phase ranging ‘from 0°C to 10°C n
. (B) .a temperature ‘difference between the glass - S
"itrans1tion temperature of the rubbery phase and the _ﬂg:%“
" flow temperature ranging from 45°C to 55 c; e
C) a storage modulus which is a monotonic - _
decreasing function of temperature between the glass
transition temperature of the rubbery phase and the .
flow temperature, said storage modulus having a value _ﬁ'"
. at the arithmetic average temperature between the B '
E'glass transition temperature of the rubbery phase and
the flow temperature of from 3. leO5 to 6 5x107
dynes/cm2 ) ' - _ ' _
‘(D) the function of log 10 of the storage modulus
versus temperature, at a temperature equal to the

T A




'25 Slnllarly, sanple 7 exhlblts a AT which is too great and a slope whi ch
is too small. . The result . againis insuffi- cient peel val ue. T'
Ualso suffers. fron1the ‘drawback of i nsufficient 30 stability in t

sanpl & -exhi bited a-viscosity reducti.on of 30% when held at [err rnety»f

hours. PPC-222 - 22 - CLAIMS 1. - A method of formulating a- hot mel t -
pﬁe&sure sen3|t|ve adhesive which wll exhrb??ahrgh eqU|I|br|un1peeI :
strength and. | ow adhesi ve transfer upon peeling -conprising the steps of.
- sel ecting as the.pringi onent 19dn copol ymer
‘wherein:sai-d B i &BF-SBEEE%ﬁp‘FY §§gf)o?§ #%% §2% and&salﬁl’A endbl-ocks - L
conpri se’ polystyteﬁpeaaduhavoﬁgthenudbberﬂymhégé aﬁ‘%kight of the -
“i-ndi vi dual. A bloc%g gﬁr 8@&7 Qgglég §039999 6§)fréhtéﬂﬂodsnﬁu340xnzﬁ _ and_

c .

(3) a pl asticizer; ecti ng’specl pr oport.ions 2 and’
"(3)" by. perf or.ni. whexer kbel 69PPQF3FB§P E?u z‘?ﬁ%’-‘%eﬁ h%?éﬁ)#ﬁ%ar%%l%na -
spectromnet er “her%BE %E%rﬁgbeﬁbadluéolﬁulﬁtdyﬂesbum%;nsamé an -adhesi ve f
composi tion._havi ng: Fpngb‘gf-gss Lr §RgkbL Py BORGEALYN Ceie Litterdtbery |

,phase rangi ng fron1[er
- -said adhesive comPOSLtion exhibits a viscosity

' reduction of less than 52 when malntained at 350 F
(176 7° C) for nlnety hours _ Lo

L



) erature dlfference betmeen the glass transltlon tenperature of
”gﬁé rﬁbb?np phase’ -and the flow tenperature ranging fromf[ert] to [ere] (CD
' fdul us vhi ch i's‘a nonot oni ¢ decr.easi ng function of tenperafure -
. !glass transi-tion tenperatu% of the rubbery. phase and the flom1-~

t enper-at , said storage nodul us.havt g a value at -the arithmetic averager
tenperature between the glass ‘transition tenperature of the rubbery phase

- .-and the flow tenperature of from3 .5x [err] to. 6,5x105 dynes/[€err] (D) -

~ . the. functio o of .the storage modul us' versus ‘tenperature, at_a_;”_ﬁ;
“tenperature gqualA gothgelt prasgure éﬁﬂﬁ&ﬁaﬁﬁzﬁﬁhﬁﬁﬂﬁﬁ(ﬁomﬂﬂﬁxﬁtme

transition te rubhe ase and t he flom/ tenperature
havi ng asslopgpﬁr?&%ér%%w%y g%% %‘n%a’d%‘ l%ﬁ’br]e 8é’r’i"(b'tgrature is.in
'degrees centigrade and the storage nodul us” i s in dynes/ch and conductlng
"a viscosity reductighasestrahsieion. temparatad'leewf\/a:h@.orméﬁp pregdu bits: _a
e o

.Y scosity reducti e han 5% n I nt.ain [err] re for
1-x:nety hgurs . _PQnQing E§°%ot neltﬁggesgﬁre sengﬁtl é adhe5|ve '

| conpos1t|on _ L S
g . a temperature dxfference between the glass transxtxon o

::_10 ehf.f.temperature of the rubbery phase and the £low |
o ' '_temperature ranglng from o 45°C. '_ : 55°C.,"_}'~;1

a storage modulus whlch lS a monotonxc decreasxng o
gfuntlon of temperature between the glass trans1tlon '
15 . temperature of ‘the rubbery phase and the flow L
o temperature,_sald storage modulus  having a value, at ol
_the arlthmetlc average’ temperature between the . glass
_ transxtlon temperature of the rubbery phase and the:
, . flow temperature, of from ©3.5x105 to 6.5x10°5
T200 0 dynes/cmz | ' - a

'.the functlon loglo of the. storage modulus versus
temperature, at a temperature equal to the arlthmetlc

average of the glass transxtlon temperature of the -_-a-Lﬂig:
25 o rubbery phase and the Elow temperature,havzng a slope -
' o ~of from -0, 005 to - =0.025" where the.

._temperature lS in degrees centtgrade and the storage :
modulus is in dynes/cm2 -and -

'30“”;-._ esald adhesive composxtlon exh1b1t1ng a v15coslry
o ;'reductlon of less than 5% when malntalned at 350°F
- (176 7°C) for nlnety hours,_ '

| whereby sa1d pressure-senSLtlve adhe51ve w1ll exhlbxt o
35_ - a hlgh equlllbrlum peel strength and a low adheszve
' ' .- transfer upon oeellng, L : e
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formul.ated by _the rrethod of claim1 and haV| ng: 5 a glass transition
‘tenperature of the rubbery. phase. rangi ng from~ - [err] to [err]\\a
. tenpér.at ure di T f er ence bet ween t he glass transition 10 , ,
of the rubbery- phase and the 1 ow terrperature rangi ng . from
"rr] and a storage frodul us which'i's a rmnotgnl c.. decreasing f -
Perature between the gl ass tfansition 15 “tenper ature of ‘the
-fubbery. phase and.t flowienpera@ ', said storage nmodul us having -a

“val ue, at -the:ar§? Ui ifie GomRTdsing émbérﬁeénbﬂWGRQDQDQIVman3|t|on
gegpeEat u]r et of GIﬁWim@tﬁf }eoﬂﬂl yﬁ.%heamihﬁjl%nef |c‘26\ﬁotlﬁ'ﬂﬂé]§~r ﬂatlt'dL%,lo[Qic f the | ;
X [ert 0. cm e function [err] o e -.
storage nmodulus: riéﬁi eé%%a bl%ﬁpl %@ﬁpéfitGFeCQEQQFSPBgtﬁ€°§r|thnetlC--ff
~average. of the- glcas’fsp tﬁfhrmltqecm teompesrightr @ fofcheh®138k | copolymubbewdphase '
and the fIOM/temgﬁgqﬁﬂq f 2
-0.025 wheré the te erﬁﬁu?gﬁ}%gﬁn% q%?:gg.sariév%{i}g&tagg the" f‘%g§¥%§}’§be
modulus is in dfne%‘? &ocks; of e A-B-A Pdicgkaghpsilymerornpogingofirom’
~exhibiting a vistadad \to ebyadmn of I'ess than 5% when mai nt ai ned . at . [err]
[err] for nlnety hours wher eby. sai d- pressure-sensitive adhesive will
~exhibit 35 .. s a hlgh eqU|I|br|un1peeL strength and a ‘|-ow adhesi ve
-transfer upon peellng o PPC—222 : o S _—

LF .

2. 'The hot melt pressure sensxtlve adheslve compOSJ.tlon

of cla:.m 2where1n ‘the’ reductxon 1n v1scos:.ty is less than o

2 percent.

_ 4,' -The- hot melt pressure-sens1t1ve adhes:.ve composulon
-of claim 2exh1b1t1ng an equllxbrlum peel strength greater o
; __than .~ 700 gms. per xnch (275 gm/cm) '

-5, The hot melt pressure sens:.t:.ve adhes:.ve compos:.tlon
~of claim 2exh1b1t1ng a transfer of adhesive of less than

3x10-2 milligrams per square 1nch of transfer area
.'(less than 0 .00465 mg per square cm of transfer area)

* c L M- S *



24 - sald conp05|t|on conprisi-ng an A—B—A block copolyner hav;ng an
- ethylene butylene copol yner._ni d-bl dck and pol ystyrene end bl.ocks, e
-'ﬂthelattep»'onprISIng from 10 to 50 -pércent- by wei ght of the block - Lo

A\-and t he nunber ‘average ol ecul ar- wei‘ght. of the’ |nd|V|duaI A end ~

/essure sensitive adhesi.ve- conp05|t|0n of claim 2 mhereln t he .
in VISCOSIty is less than’'2 percent. -The hot nelt
pressur e- sensi-ti-ve-adhési ve conp05|t|on gf cla|n1 2exhi bi ting an
_eqU|I|br|un1peeI st rengt:h’ greater. ‘t han 700 gns. per-inch (276

e A-B-A bl.ock- copol yrer- ranging from 7,000 to6 30,000. 3. The;;

.

gncn).. 5.-The hot melt pressure sensitive adhesive conpositionof clalrn'"=

2 exhlbltlngﬁa tr Anshai tefryadiapi ine £9r | adherkng 32 FéﬁnFﬁﬁﬂthﬁQﬁﬁﬂﬁkr
square inchg z ah'. %Bafe'%rgae&mt( | &Sitpd {nd- 9945553%@% SR Eoxm of

~transfer area sanltary for adhering tq f.he crotch.
" portion .of afif

" fluids and hgarmena Qa@ﬁn@a@ﬂakénde and ‘a garment facing side; 5 a | ayer

of hot |t pressure- senS|t|ve adheS|ve conp05|t|on overlylng at Ieast a: -

portlpn f the :
L -a layer of hot melt pressure-senSLtlve adhesxve

comPOSthon overlylng © o at least a portlon of the ;

garment fac1ng side; I - LN

o said comp051t10n being in accordance w1th any of clalms 2 to 5

I
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gar gent facing si de; sald conp05|t|on bei.ng in accordance with any o.clains
2-t0e.5; « 26 - 5 -:wher eby -said sdnitary napki.n may be applled to .

said Uﬂdergarnent and ‘wi | | “exhi bi t "a ‘hi gh eqU|r|br|un1peeI stren ~and a
| ow adhesi ve transfer upon renoval . .7: .- Jgn melt pressure seps Ve . -

: aqg95|ve conp05|t|on as claimed in claim?, ‘conpri si.ng. consti.t yesk .
su stanthally as' specified-in.respect of the fore90|ng - SaW 1,.2 or
3. 8. A sanitary napkin as clained in ciaim6., wherein the said hot .

. mel t- pressure sensi ti.ve adhesive conposi tion conprlses constituents

. substantially as speC|fed in respect 15 = of the fore90|ng Sanple 1 2 or
-3, PPC—222 o _ -

. .5 L whereby said sanltary napkln may be applled to sald

- undergarment and w1ll exhibit a hlgh equlllbrlum peel
j'strength and a low adhesxve transfer upon removal

7; A hot melt pressure sen51t1ve adhe51ve comp051t10n
as clalmed in claim 2, compr151ng constituents
- ' 10 substantially as specxfled in. respect of . the foreg01ng '
' \pr:-'f _Sample 1, 2 or 3. |

;_8. N A sanltary napkln as clalmed in clalm 6. ,'wherein the'-
 said hot melt pressure sensitive adhesive- compositlon

. comprlses constltuents substantlally as spa:uxed in respect.
~. 15 of the foreg01ng Sample 1,2 or 3.
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