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-1- - o 2095684 PRESSURE- SENSI TVE ADHESI VE COVPCSI TI ONS
BACKGROUND "OF | NVENTION 5 This invention relates to adhesive conpos .
ti.ons. -More particularly, this invention related to pressure-sensitiv :
adhesi-ve conpositions suitabl'e for use in the prgparation of adhesive %09568
bantages,. adhesi ve tapes, adhesive sheet 10 materials and the |iKke,
mhlkhfprOV|de excel | ent adhesi ve characteristics when adhered to a part of

t he..body" and do not siRPRESSTRA+§RNEITEVEARDAEEIVAC OOMFGITIONEN | mMmer sed

in or exposed to water. 15 Thi s-iinvention also relates to surgical sheet-
materials such as adhesive tapes and to adhesive bandages and dressings,

such as coverings for cuts, abrasions and the |like, . which conprise a :

f1 exibl e backing nenbeBACﬁGﬁodHDmﬁBSQ BBEHWE§QﬁK&bes has adhered thereto a
coa?~ng of the 2 pressure-sensitive adhesives of the present invention.
Various types of pressure-sensitive adhesives have been pronosed and
utilized as the adhesiTeigokpveafiionnradnseisydhaddegdye aamensitionpts e

the like. Acrylate 25, tP@ﬁJE‘éigfl ea&golla%wtqareplauﬁre%@% ROUERlsan s 1

systens based on natural or synth c.rub pal yners have all "been tried
or utilized as pressur%ﬂ%@ﬁéY?l9ﬁmﬁ@ﬁé§ﬁﬁé§\ﬁqﬂ*ih%%uﬁﬂf(ﬁiﬁe%% the preparatio:
success. 30 A pressgifeg, é€@§i§éVSaﬁ§B§§bVeaﬂ%ﬁ%ﬂV@Nté§¥§ﬁ“iuhes~-e sheet

characteristics to be usef ul st bﬁé uf fi

iently tac .
sufficient "grabt®or cf&?’é?(-é??-ﬁkan 5784 fau’%d-la ‘%/ seur‘f‘acee’i‘"o 'adhesive

which it is to be adheél@é’raéteﬁﬂ§tlabsQh@ﬁmaldlhlé@:eﬂo @draer;ﬁw dhaths Usddgeand de
35 ‘over extended perlods of , E ressure- e sitive
yﬁ_““__““ t signi Lcanclv ose sal dracteristics when immerse

in or exposed to water.

15 This invention also relates to surgical shaet materials
such as adhesive tapes and to adhesive bandages and
dressings, such as coverings for cuts, abrasions and the
like, which comprise a flexible backing member, one of
whose major surfaces has adhered thereto a coating of thi

20 . pressure-sensitive achesives of the presént invention.

Various types of pressure-sensitive adhesives have Leen
proposed and utilized as the adhesive compenent in
adhesive bandages, adhesive tapes and the like. Acrylat:

25 polymers, polyolefinic polvmars and compounded systems
‘based on natural or synthetic rubber polymers have all
been tried or utilized as pressure-sensitive adhesives
with varying degrees of success.

30 A pressure-sansitive adhesive must have certain
characteristics to be useful. It must be sufficiently
tacky, i.e., have sufficient “grab"'or quick-stick," to
adhere guickly to the surface to which it is to be
adhered. It must also continue to adhere to that surfac

35 over extended periods of time. A pressure-sensitive
adhesive composition should also have sufficient interna.




to‘ppeVent splittjng and | eaving particles of adhesive on a surface to
Wth an article coated with the adhesive has been adhered when the artic
is réenoved. Wiere the pressure-sensitive adhesive is-designed-for 5
application to the skin, the problens of a®Terence are substantlally
inQLezzed Al though the initial tack or stick may be ‘good, .adherence over’
an ex¥énded period of t for many pr asure sensjtj ve adhesives eqU|res
"ol at vol y high SRESPIEHNES: Breve R ool AS DY L Bar Eieles of
underlyi ng skin. adﬁésﬁwet ba adheﬁfae:emw mﬁdmldmr&tia@ccmwahf:tm hehe
nature of the unﬁé % g ggln urfa a%§¥Q§{ rsplr n and_ot her
surface changes § r. ?hg-ﬁpbﬁ c&ﬁb (ﬂftﬁﬁ??%s?act
that any pressurﬁheeesthevpraébame#saﬁamtyuaiédheSﬂxﬂ|xsud&sugmed5for the
skin nmust rgl eas skigh 3 fhGient v

W t hout skn% 2 éi?%h&ggntﬁg éghegﬁiflsggé(§¥§% % ere o t%%eskln
and has substantSubstﬁnéiﬁ&ﬂysﬁnswgﬁﬁedQNHﬂMtRQHQH(ﬁ ¥ﬁ1¢1iiL$$E$ dPayer
of skin are rem%@cHhQ 1 g %@B@S' CRINYddhd S DD h ?&ten dd ip&tisd &f

the skin. As a resu thoug " many pressure-sensitive adhesives are
avai | abl e, for vaEiBfsfesnfeny Drogsage1sanaltiony e HNRS HrguirMmd whi ch

are suitable forranatcikreiyf Wigﬁklslhe%QpH&@diH}ﬁ,td)G\HﬁMa?Hd'xﬁb&é\i’énfﬂa@f of .
those havi desi r abl e, adh |on 25 have an undesira Ig
hi gh re5|s£§n tBergﬁgeggglgg ﬁ%gm'ad the adhesive must be tailored

to accommodate the nature of the underlying skin surface

adhesi ve. conposi tion shoul d al so have .sufficient internal -2- strength Qi:)
[

as where perspiration and other surface changes may occur.
The problem is further complicated by the fact that any
pressure-sensitive adhesive designed for applicetion to
15 the skin must release from the skin sufficiently readily
to permit removal without skin damage. Where the adhesive
is too strongly adhered to the skin and has substantial
internal strehgthh small particles of the upper layer of
'skin are removed with the adhesive with resulting
20 ~ “irritation to the skin. As a result, although many
- pressure-sensitive adhesives are available for various
commercial uses, relatively few have been found which are
suitable for articles for skin applications, particulavr in
that many of those having desirable, high, sheer adhesion,
25 have an undesirably high resistance to remowval, or peel
' adhesxon.

In order to zeduce peel adhesion, the prior art incorpor-
ated waxes, fatty acids and siliecones into pressure-
30 sensitive compositions. Alternatively, the prior art
reduced the tackifying resin to elastomer ratio to less
"than 1 to 2 in elastomeric pressure-sensitive adhesive
formulations. However, these approaches hawve led to an
undesirable reduction in holding or sheer power adheSLOn
35 and in increased costs.



* Ipwrder to reduce peel adhesion, the prior art incorpor- ated waxes, fatty
and silicones into pressure- 30 sensitive conpositions. . »
Al t&rnatively, the prior art reduggg the tackifying resin to el astoner -
~ratio to less than 1 to 2 in elastoneric pressure-sensitive adhesive
fornul ati ons. - However, these approaches have |l ed to an undesirable ,
reduct i SMMARROLE FvaNTERAEr power adhesion 35 and in increased costs.
SUMVARY-OF TRVENTION—The present invention provides inproved - ST
pressure-sensitive adhesive conpositions which exhibit good adhesion or 5
hol di norpevwetegaata inREnicicin asiFeeides Weproveli pedseuiy-smy e beasi ti-ve

ticles. Th -.§ensi t i ve. adhesi ve: i tions of th t |
nvent | SFDEBAF: SOMRS SR R SROLRLR FEPRpaBESLONGE LTl ol Ty of (1)

nas ur al hobdthay powarotanet | koW opeel cadhesion! wheneutd ldwidhedni c rubber and
(2) as ol.efin fs 3 diquid plasticizer conmponent, a
BrighRrprarnd e Friitef

rei nfor er, T er conponent and, .preferably a
stabilizer. 15 References herein to a "selected olefin terpolynmer"” denote

ol ast ontie BERSSUTRC N 40 Tadtin e Oohpodl EdoRE R eld e 00

el ongat PBASERt2dnventdamiranraise amoelastomarisphdends canmisting ydi spar-

ity of #skAtaBeYly HE (1) natural rubber or another elastomeric
material; i.e. a synthetic rubﬁer and (2) a selected
olefin terpolymer; a liquid plasticizer component, a
reinforcing.filler; a solid tackifier component and,

p?eferably a stabi;izer,

15~
References herein to a "selected olefin terpolymer“
_dgnote'an olefin terpolymer other than the “rubber"
also present in the said elastomeric blend, which olefin
terpolymer has a modulus, Mﬁd, at 60% elongaﬁiéﬁ.of

20 from about 1 to about 1.5 megapascals, and a polyﬁispar-

ity of up to about 10.



- 3a - DETAILED DESCRI.PTI-ON OF THE | NVENTI ON A preferred pressure- sensitlv)a[

adhesive corrp05|t|on of the present invention conprises (1) from about 2

t @&bout . 5 -42%’by wei ght of the conpgsition-of an elastoneric blend

whi ch bl end consists of .(a)*a rubber, preferably a natural rubber, and (b)

a selected olefin terpolyner in a- wei ght ratio of fromabout 7.5:1 to about
nl (rubber to olefin terpolymer); (2) from about 5%to about 15% = . '

bly 10 . about 8%to 12% by weight of the conposition of a liquid

pI astici zer COETAELED DBSCRIPTIGNOOF TER INVENBION20% by wei ght of the

conposi tion of a reinforcing filler; (4) fromabout 30%to about 50% by

wei ght of the conposition of a soli d tackifier conponent and (5) fromO to

3% by wei ght, M PrefgresdrpregserensenaddiyesaghendivghcamPanitimesi th

of a stabilizgfpegen®Cid®éition com;[:oE!BEQr 113s feard a'b@nﬂ'.G%S hid Gabdi €
|_nvent|oB i ncludes bot h, the ngtura occyrring formo rubgla{é é

" naturaP ci s-42%B3|9eiaht A pposition: RE. ap E&Iaﬁ}:‘ﬁﬂee‘b’a?
ci s--1, 4-pol yi snﬁrcﬁﬂeblél'ﬂi& curisfisstEpo€nea) a- fubber,siprelfbdxblyola chatgral

o o T oS oI, LEES A TR T P £ S L1
above is pref aateih oficfraheaboat| §.5elatedabout @:dst(ambhemsto olefin
pol ybut adi ene .and, paLyd SPPr e9f/ 5L ¥keAB0REOS% to about 15%, preferably
10 . about 8% to 12%, by weight of the composition of a liquid
' plasticizer component; (3) from about 12% to about 203 by
weight of the composition of a reinforcing filler;(4) from
about 30% to about 50% by weight of the composition of a
solid tackifier component and (5) from 0 to 3% by weight,
15 preferably from 0.2% to 3 by weight of the composition of

&

‘a stabilizer.

The t:erm . _"rubber” as ‘used in describing "this

1nvent1.on includes both the naturally occurring form of
20 rubber, i.e. ,natural cis-1,4-polyisoprene, as-well as synthe-

tically prepared cis-l,4-polyispprene. The polyisoprene



o.olyners coul d be substltuted therefor in the elasto- neric blend in
rdance with this invention; they shoul d therefore be considered to.be
epfonpassed within the tern1"rubbgg for the purpose of defining the Ao
present 10 i nvention.. -The el astoneric portion of the adhesive
conpositian of the present.invention should be from about 25%to about 42%.

by wei dHo@idtbe &61ab aadpedluble dil goXiaiadl yrﬁa%xbana&% 15 by «\/
weight tp achleve he de5|red %EE?%PED%4%§ The gresgni é eferred €
nat ur alVISERRY BY o¥ PEB PR SERE % =0k B e Bih&sive g
conposishauldfbéhfrpmeabouti Mleid A0l s WHilalnzterdlirpbbersas ene -

ava”‘”géﬁéger %ﬁb@%hesa§r§¥gére ) ﬂéﬁf&?if? Rubbacglight 20

col or) fefin terpoly in the
eliastormlastduherld 88 pbéymm@dima:mqulmqpmméstwsm &Idagk an EPDM

(et hyl ﬁé@gﬁ%ﬂ¥f§”EOQEﬁnﬁe”§W1}ttﬁid tﬂ@f{fw@ﬁ pher ghlgle ratio of

et hyl ene | ene nononer '1's approxi nate wei ght and the di ene
t er nondie¥ie sblendhé%aélcﬁﬁé'dém:ﬁ §Fighe fdnks |1H"‘éﬁhnﬁhﬁﬁﬁt theyr shauwisbut 1%to

' abO]cht %/f?@b’e%@ftghbeg!;bﬁsﬂaé%@ht Rlay b@%ﬂc&ﬁé@é&&l& ?‘ll/thin\/\/&lh&mterﬁﬂ)s'[ o o
prefer oy by wei rcia ayai | abl e example o .
such terp %# #9 t Eﬁﬁﬁaiﬁ 4%4ﬁ5¥§1?9 ﬂBﬁ?gﬁ ¥Nennurs & Conpany
wgler ttmwémaﬂoﬂark NORDEL 2744.. |t has a Money Viscosity, [err] of about
48 at [err] and a Mdul us, M0, at 60% El ongati on, of about 1.2 .

megapascals. An 35 - acceptable Mddulus, [err], for the olefin
terponMMeselastomer1c portion of the adhesive comPOSLtlon of the

oresent invention should be from about 25% to about 42% by
- weight of the total composition and preferably 32% to 38%
'15, 'by weight to achieve the desired peel adheSLOn. The
o presently preferred natural rubber for use_ln the elasto-

‘meric blend of the adhesive composition of the present
invention is natural cis-1l,4-polyisoprene available

. _commercially as SMR-L (Standard Malayszan Rubbsr-Light
' 20 . color).

Prefersbly the - :. :  ~ olefin terpolymer - - in the
' - elastomeric blend of the adhesive composition of this
~ invention is an EPDM (ethylene-propylene-diene monomer)
25, " terpolymer wherein the ratio of ethylene to propylene
. monomer is approximétely_B:l by weight and the diene
termonomer is 1,4-hexadiene.and is present in an amount of
from about 1% to about 8% byweight,more preferably sbout 2% -
. about 5% by weight,nwst; preferably about 3.5% by weight.
30 A éommercially available example of ;uch terpolymer is
' that available from E. I. du Pont de Nemours & Company
under the trademark NORDEL 2744. It has a Mooney
Viscosity, ML(1+4) of about 48 at 121°C and a Modulus,
- Mgg, at 60% Elongation, of about 1.2 megapascals. An
35 acceptable Modulus, Mgg, for the olefin terpolymers



1. 5_pgedapascal s, as al ready indi-cated. Further, the preferred EPDM

el &5t oner has the f'ol 1 owi ng 5 appr oxiJgi € average nol ecul ar wei ghts.
(relative to polystyrene): Weight- Aver age Ml ecul ar Wei ght - 200, 000
Nunber - Aver age Mol ecul ar Weight - 34,000 The quotient 200, 000/ 34,000 is

Sb(b\%jﬁgf 9. 10hfoi:' heséoh.ndithleal’diok@dsii-.ﬁﬁnsb of . &H&nb vinven ©bodai :ﬁsdbby.lween

i vi g melg t-averag cul ar. i_ght_ nuber - average mol ec. ul ar

wei ght; is, g?ﬁgeg gﬁgvgg O%F tld\ge§%§.ﬂ Qﬁf efgral Jnddeabsine 4 to
about 8 and nDst preferably about 6. Polydisparity is a measure of :
nol ecul ar melg ri b4 n LFiagoe
pol ydi sparity g‘t& Qhé}: er%’igfﬁﬁgslg{]e PD ;e/eneérgs&l;r% %e‘?a “&etgég?yo g@g
particul a¥ly d@gprgsu@absléﬁegase|mqyequi§n waiightsn(egtrtbvepsel adhesion
when- used in tgglygggggn§9e0|fled above for the. el as-Eoneric 20 bl ends.

EPDM t er pol yners W substanti al | hlghe oI dlsparltles do not yleld
adhesi ves havi ng t h@igBtsAvEraEe 9nRP8 with

pol ydi sparities abonamabeuhvb&aqeem@daea—f a%rtthe-am;owo this
I avention. The liquid plast|0|zer coyggnent of lﬁ)ressure sensitive 25

adhesi ve . conp05|t|oﬁ§ed¥mFﬁ T PEQE0/ PRt $91#P8Wb A= conpri se from about
- 5% to abblit 15%elpolyeisgurioy, tihe.total conprdse tvalye pmiet&iaehybgrbduwiﬁ%rtg)

about 10% by m@éggﬁFﬁgg ggE em%fg¥i4%1lgé§§§éﬂé§ &EbéfgybgrQ%Q Eﬁ%

conponent contro I Ness o
can be selectedlarowatgétgruupasaﬂsﬁBdJm@wef1xstuer|c ¢hqmtdlgelybeﬁem35

‘mineral oils; éswmb@wh%uweug% RIS P IIRS mSdE pReedPenRY! ¥beuReRe
' Polydisparity is a measure of molecular weight distribu-
15 tion. The relatively low, narrow range polydlsparlty of
the preferred EPDM terpolymers T .
' ~ is believed to afford a particularly des1rab1e
-balance of high shear adhesion and low peel adhesion when
used in the ratios specified above for the elaatcmerlc
20 blends. EPDM terpolymers with substantially higher
pblydisparities do not yield adhesives having this balance
of.properties; thas terpolymers with polydisparities above sbout 10
are excluded from the ambit of this invention.
The liqﬁid plasticizer component of the pressure-sensitive
.25 . ‘adhesive compositions of the present invention should
comprise from about 5% to about 15% by weight of the total
composition, preferably about 6% to about 10% by weight,
to achieve the desired tack. The liquid plasticizer
component controls the tackiness of the adhesive
30 compositions. It can be selected from the group
consisting of isomeric liquid polybutenes; mineral oils;
low molecular weight polyterpenes, such as the polyterpene
- sold under the trademark Wingtack 10 by Goodyear Chemical
Company, the polyterﬁenes sold under the trademarks '
35 Piccolyte S-55 and Piccolyte A-40 by Hercules Chemical
Company, and the polyterpene sold under the trademark

f or uSe in the conp05|t|ons of this: invention is between about 1 and aboiﬁg}



under the trademark Wngtack 10 by Goodyear Chénical Conmpany, the

t erpenes sold under the trademarks 35 "Piccolyte S-55 and Piccolyké
by Hercul es Chem cal Conpany, and the polyterpene sol d under the .
trademar k Zonarez 25 by Arizona Chenical Conpany; and | ow viscosity

rosins such as the |OM/VISCOSIty résln sol'd under the trademark Stabelite
Ester #3 by Hercul es Chem cal- Conpany; and n1xtures t hereof.. Wen n1nera|\~/

oi l s arezél{lg{_éugeﬁl?lhgx %56725?3 ldh l%ag_l %iﬁt"{é’%ﬁz ne(r}%je%% h§e shoul (o NS

conprise no nore the I~quid “Hrder to
avoi d | osesbiis agheBi as charAOWeMMﬂnaaitYTmmﬁrnundlﬂtdnﬂ&fcmmebe conbi ned

wi-th one ‘;@mafkoétsﬁswme@smvgm R, 1 d AWk cgan&?éév 10 The .

solid tac I er onent of the adhesrve conp05|t|on S fse from
about 30%4 dﬂéb’é'elt-’esot@syeﬂéu-ghﬁh@n fiaeradaloiderrs tumﬂ,uq!néfmabl y about

37%to wtlféﬁfwypwsaiﬂhaz@sko QD) W@ho‘@é %H@%OU 4o achieve

15 the desijred resu ts. he sq |d tack conponent d exhibit a

sof t eni MPTDI FRapf Q%tﬂéeﬁh&béﬁﬂuﬁér agtd qigay campanentsoln EreRKi fi er

conponergo rmaoﬁdswsgnbngaaaeetlvlee%aatﬂa@teaq@&&serr]'rr( éf?@@m ed by Ring
and Bal | __ASTM E28), t he rglnﬁé dhe5|ve conposi tion w not exhibit 20

sat i sf actifF 5P SRR sPG efitl é’PIey‘W P Gfediie cPtc"’fﬁ-:rI evel of
undesi r db@ve-asenitbsnédatiqaidr gttasltl@izfeli% ski-n upon renoval . If the
S Idcltackifier conponent has a softening point above 125C, the resulting -
adhesi.ve may cause skin danmage upon rénoval. The solid tackifier
The solid tackifier component of the adhesive composition

should comprise from about 30% to about 50% by weight of
the tctal composition, preferably about 37% to about 43%
by weight, most preferably about 40% by weight, %o achisve

15 the desired results. The sclid tackifier component should
exhibit a softening point of between gbout-95°c.and 125°C,
If the solid tackifier component has a softening point
less than about $0°C (as measured by Ring and Ball ASTM
E28) the resulting adhesive composition will not exhibit

20  satisfactory adhesiveness, particularly with respect to
the level of~undésirable résidues that may remain on the
skin upon removal. If the solid tackifier component has a
softening point above 125°C, the resulting adhesive may |
.cause skin damage upon removal. The solid tackifier

25 component can be selected from the group consisting of
normally solid polyterpenes, solié rosins and mixtures
. thereof. Specific normally solid pclyterpenes which are
useful include a normally.solid polyterpene sold under the
trademark Piccolyte S115 by Hercules Chemical Company, a

30 normally solid polyterpene sold under the trademark
Wingtack 115 by Goodyear Chemical, a normally solid
hydrocarbon tackifier sold under the trademark Escorez
1304 by Exxon Chemical Company, and .normally solid
polyterpenes sold under the trademarks Nirez 1115 and

35 Nirez 1125 by'Reichold Chemical Company. Specific solid
rosin tackifiers include those sold under the trademarks



. -

.25 % conponent can be-selected fromthe group consisting of nornally sol i
poly er'penes, solid rosins and mixtures thereof. Specific normally solid
poFyterpenes which are useful include a gornally solid pol yterpene sold -
under- the trademark Piccol yte S115 by H€9cu|es Chem cal Conpany, a 30
nor mal |y solid polyterpene sol d under the trademark VVngtack 115 by

T arsar oot o B et LY ARRRE WAL ek e afidh g athe

W

“pol yt er penes. ssmPaniler the trademarks Nirez 1115 and 35 Nlrez 1125 by'

Rei chol d Chem cal Conpany.. SpeC|f|c SO|Id rosin tackifiers include those
sol d under the tradenark % yn A and-Pol ypal e. Ester No. 10 by
Her cul es Chenithft .F&UMRFGIng 1;EFﬁf8PB|ﬁQCﬂPFFeF %ﬁnﬂiﬁﬁhs?$|EB§t

such as that sszixa uneier t e t £a8@e NABReHEISEIZ3B RV dfisud dLegesuch as

d "H -SIL" t Mar k If d d, th
’pz)lrggsﬁ)r(la genglsﬂ% %ﬁih%i‘i’%erg S0s &q %iﬁpﬂ'st%(rfe)gi‘%%%ﬁf‘efrlfﬁrﬂgmecan

i nclude fromO to-about 10% by melght preferably from about 2%to about- 796

by el gt Of 4 |4t £ X! ERUSY e s BNLEOLLAGTLS ves LA IR ScoldSiLELAS! S

col or pignents, el such"rngre |en Known |nc ust on
i n such corrpos?ﬁ N:h% pogsenit enuenslcancancumuﬂeneﬂqemlwlmoamwsm%

bento- nites, HRARRONMES SHEfeRntd ELUM a%*a%n P o IAURIBORD £
starches or otﬁ? |nert |%gree|entg nor nal used in a heS|ve co os? Poﬁs.
The pigments & fhklexR, extenders, antloxldants, stabilizers,

plas~1c1;ers, color pigments; and other such Lngredients
known in the art for inclusion in such compositions.

The extenders can include finely divided clays, bento-
nites, carbonates such as calcium carbonate, diatomaceous
earth, starches or other inert ingredients normally used
in adhesive compositions.. The plgments can include
titanium dioxide, carbon blagk, iron oxides dnd "the like.

Antioxidants and stabilizers can be.utilized at levels of
from about 0.2% to about 3% by weight of the total compo—-
- sition, preferably from about 1% to about 2%. Suitable

~ antioxidants and stabilizers include butyl zimate; 2,6,di-
tert.-butyl-4 methyl phenol, sold under the trademark
Ionol by Shell Chemical Company; 2,5—di(£ert~amyl)hydro~

'quinone, sold under the trademark Santowar A by Monsanto
Chemical Company; a mixture of alkylated diphenylamines
sold under the trademark Agérite Stalite by Vanderbilt
Chemical Company, and the like. These stabilizers and
'antioxiﬁants give improved shelf life characteristics and
prevent degradation of the pfessure—sensitive adhesive,
cdmpositions of the present invention.

.
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5 ani um di oxi de, carbon bl ack, iron oxides and the |ike. Antioxidants and
i_q 1'lizers can be utilized at levels of fromabout 0.2%to about 3% by
ht of.the total conpo- sition, preferably fromabout 1% to about 2% '-
- 'table anti oxi dants and st abi | i-zet&~ i ncl ude butyt zi.mate; 2,6, di-
Ctert.-butyl -4 nethyl phenol sol d under t he trademark- | onol by Shel

‘Chem cal any tert - qU|none sol d under the trademar k
Sant owar £9g5 F§§ﬁ% éﬁﬂ%ﬁ%p B0 PRF32 BressRyrasensi- ”wu?“/
;dlphenylaﬁnmesadhbe1wnd@m1@usntrnhsmwitﬂ{ﬁhetdaéifédtehhya&ﬁééiﬁbl|t

i Grem cal, Compenye 900 dulke, e, o) otdael apd BB g can 01 ve

;Jjnproved € characteri“stics and pre

_“pressur e-Wthilamge pdasddicidy amampienants of ftmmpmbsebt2|mmenb|on | t

. -has furthgpofieen Egun Rl € thv hesi,
fconp05|t|ong wi.th gﬁkglrégﬁéﬁaraégéﬁggfqﬂﬁeEé £$6at %e?e@gary such

“conposi t i BR8 Wélﬂréﬁ‘é‘sawﬂﬁqlfﬂ%tﬁblleﬁstb%}rqw 2edistRenthe %ﬁhﬂim«eabout 2 mm
to about éoﬂpbsmt%a@ab.-lmmwtto% BdFR tah DO 125 ¢ @maff{-%.%i‘& Wilians

| asticit mm the adhesive conmpositions w e too soft and
p

bel
exhi bi t. uﬁﬁé@!rﬁB ehFW8waQaM&qﬁik¥ Lirkich r ERNGEnEHnte che@rey to | eave

parti c eSp@f:t&dméSI o adhersdre diersdith U SR Vighon | Fehb@aYl | kikams
plast|C|t dhesi,ve cqu si-tions will be too hard and

-exhi bi t p Wéggﬁﬁ@§splﬁ?ﬁﬁﬁ?ﬁi:ﬁiH%HQ%ﬁl presstie-38ReFtP9e surgica
sheet - mat eomabsztmonsppinldatbeortdo:) Hawe seidh e:ﬂtwuﬁSpwessaléE..négﬁsl tive
'adheS|ve tapes adhesi ve bandages, surglcal

- In the_preparatzon of'pressure-sensitivé'surgical sheet
,matéfiéis for application to the skin, such as pressure-
t:}_sensxtlve adhesive: tapes, adhesive bandages, surgical
'f;_drapes, and the like, the pressure-sensitive adhesive
compositions of the present invention are coated onto a
ﬁ;exiblé backing material in accordance with known
| ”téchniqués, suéh'és calendering, extrusion, depcsition
..“{-USlng organic media, and the like. Suitable flexikle
L backlng materlals 1nclude poljmerxc films, paper, woven
' :and non-woven fabrlcs or other similar flexible Uheet
?_mat rlals.

- EXAMPLES

Specific embodiments of the present invention are

illustrated by the following examples. It will be
_-uhde*stood,ahowever, that the present invention is not

conflned to the speclflc limitations set forth in the

1nd1v1dual examples, but rather to the scope of the
ﬂappended clalms. '

-



drdpes, and the like, the pressure-sensitive adhesive compositions of the éé;a
pregﬁp? i nvention are coated onto a flexible backing material in accordanc _
mﬁﬁh known t echni ques, such as cal endering, extrusion, deposition using
organic nedia, and the like.” Suitable fleyible backing materials include
polymeric films, :paper, woven and non-woven fabrics or other simlar
f1gxjbl.e sheet materials. - EXAMPLES Specific enboedinents of the
preséhf i nventi ciwanelel fustrated by the following exanples. It will be *
under st ood, however, that the present invention is not * confined to the -
specific linmitations set forth in the individual exanples, but rather to

t he scope of theAappessedeesansitive adheBiarpicembol itions se ppapsintdd/dy
adhesi ve conmposiy { i S phrepar endi kK POM_ .
(ethylene-propyl%%%gﬁgé%d?ghg §§r§§|?%@g)fg%5§ﬁﬁgeagﬁ%% @fgﬁsgﬁﬁgﬁﬁfﬁYﬂr]
at 121C of abouttenspahymerpel hairipgr at floohegbyiscods iniyt MLGS.+3 gyg adf

pol yi soprene. As + S, 00 sg | k Y JB X%k ald Ng
to -about [err], 5%?gekgfo$0§25n%§igﬁﬁigu glggﬁ§§é?gﬁ FE|§ﬁ@gg?§ﬂr$ﬁ§ig 3
mnute period. §hedSrkdurfaneliigeBEENEs pl aced on a two roll sheeter nill
manuf act ured by the Farrel -Birm ngham Conpany. The tenperature of the rolls
is adjusted to [err; and . . . L. '
: As soon as 2 single punase is achieved by mixing and
heating to about 149°C, 20.5 kg of isomeric liquid

polybutene is added during a 3 minute period.

The resultant mixture is pla&ed on a two roll sheeter mill
manufactured by the Farrel-Birmingham Company. '

The temperature of the rolls is adjusted to 93°C and
mixing is'commenqed for a period of 5 minutes.
Thersafter, 90.9 kg of a solid tackifier, such as
Wingtack 115, is added and the temperature is raised to
. 121°C on the front roll and 149°C on the back rell for a
- period of 12 minutes to prepare a pressure-sensitive
adhesive of the following composition:

-

%-by Weight

Polyisoprene ' - 34.2

Ethylene~propylene~haxadiene ' o
terpolymer - 10.8
“Isomeric Liquid Polybutene ' . 10.1
.Solid Tackifier | . 44.9
' 100.0

Example'II

A pressure-sensitivé'adhesive composition is prepared
substantially in accordance with the process of Example I
and having the following composition: '



d tackifier, such as Wngtack 115, is added and the tenperature IS

_' ’ng is comrenced for a period of 5 ninutes. Thereéfter 90.9 kg-of a
-rafsed to 1210C on the front roll,and 149C on the back roll ‘for -a peri od !ﬁn

". 12 minutes to prepare a pressure- % nsitive adhesive of the fol | ow ng

conposition: % by Wi ght Polyisoprene -

P

-'34.2'Ethylene propylene hexadi ene terpol ymer & by .;,_ : B
10.8 :lsoneric Li-quid Polybut ene Md .t
Tacki f PELyisoprene SMR : 44.9 100.0 R&udple |1 A
pr essUgehg2 @il ﬁ#ﬂgﬁgJﬁgfﬁﬁ@@ﬁétlon i's prepared substantially in
accordaneggrwomyﬁ?ie Qi A6eSEs Ol n BXR9RbEe) 1§0d having the fqf lHwing
conpos -10- % by Wei ght Pol yi soprene SMR
25.5 #ﬁ;ﬁsﬁé propyl ene- hexadi gne terpol ymer (same as. |nlékéhple 1)

8-.5 FIkbmeric Liquid Polybutehe 6 6 Ant ant 1655dsoner|c quUId
PoI bu o : nti oxi dants.
2 fifloxidants,, 7 39154000, 0 This
_adhe3|8el¢dnﬁa§hmﬁmeﬁs sui tabl e for coatfng on a '~ 39.5
' - ‘ 100.0 -

This adhesive composition is suitable for coating on a
flexible backing, uéing techniques well~known in the art,
.such as those mentioned above in the detailed descrlptlon
of the invention.

Example IIX

A pressure-sensitive adhesiée composition is prepared
substantially in accordance with the process of ‘Example I
and having the follow1ng composition:

. . _ $ by Weight
Polylsoprene SMR - o 25.1

Ethylene-propylene-hexadlene . '
terpolymer (same as in Example I) - 8.1 .

Fillers ' ' ' '15.5
Isomeric quuld Polybutene - T ' 11.4
Titanium Dioxide Pigment : - o 1.9
Liquid Plasticizer, .to_ge’cher with) "
Wingtack 115 solid tackifier 3 38.0

| ‘ 100.0

Tuis pressure-sensitive adhesive composition is:suitable
for coating on a flexible backing. As indicated above,
the coating can be accomplished by techniques wéll—known
in the art such as calendering, extrusion, deposition via
organic solutions and the like.

B e Gak: meene s R GBcabE tWr s b Aama tmeesen e ree s e



f.1 exi bl & backi ng, using techniques well-known in the art, such as those [
merggo‘ﬁedj above in the detailed description of the invention. Exanple III
préssure-sensi tiive adhesive conposition is prepared substantially in
accordance with the process 'of Exanple | angghaving the follow ng

conposi tion: % by Wei ght Pol yi soprene SMR . '

ZSQ/Ft-hyI ene- pr opyl ene- hexadi ene terpol ynmer (sanme as in Exanple |)

8 I1 EFH ers As will be apparent to those skilled :’C]ifi.&xé sarefi ehbhgekd
Pol ybut ene $apd 11.4.  Titani um D oxide Piggent, _ .~ _ .
100 L quld Pl ast RO SRR E57E ey SRt ng <P tE T o {aERTIpapre oen
38.0 100.0 Thi s (peecsmadee-widtiziut \depathieing ef vonpdse t epbed-s—sndt abdpef of the
.coating on a fleﬁintye%él%%ki ng. As indicated above, the coating can be '
acconpl.i shed by techniques wel'l-known in the art such as cal enderi ng,
.extrusion, deposition via organic solutions and the like. «As wll be

apparent to thosg{ﬁddg G dd éé?c@:’{)ﬁed NOede RELbY AT iRk £ 0RSa L5 OPL L BS

f.oregoing detaile I scl osure can be e Wt hout departind,fromthe §cope'
of the inventionSequFenPH ek et Rafnnard exehy ciwd® 8 888 ferth +n
secure by Letter ghRatRylliowihd edrdmg) aimis set forth in -



osition conprising (1) from about 25% t o0 :-about 42% by wei ght of the .

| conposition of an el astomerig_bl end consisting of a riUbber and an %
ol efin terpol yrer ot.her -than sai d rubber “having a*nodul us, [err], at 60% -
el ongati on of from-about 1 .to about 1.5 negapascals and a.pol yd| spari ty
of up to about 10, the wei ght. GEMS of said rubber to said - x/
terpol ymer in said blénd. being fromabout 7.5: 1 to about 2:1; (2) frorrw:.
about 5% to about 15%by-wei ght of the total conposition of aliquid ' '

pl asti di.zel Wﬁ-éé‘ﬂs:l.ﬁi@g\ aaautslirao/ccbmpaiﬁlﬂm%p%éw% : O/OI tggo/b
ou oto o by

t ot al |t|o for and, (4)

ME|ght%35p%%' %a%%gs ?r% g ﬁb Eyd F&&gﬁ qﬁ sai d
pressuc@msasmﬁnoneoﬁﬂmnlebasbopesmtlbmehévcogsigﬂﬂdgEﬁw @Iast|C|ty of .
from 200 L | erei n sai
olefin erpz)’g?ﬁgr?er |€&gﬂt ee}ﬁg% ﬂ%?%p%ﬂ%ﬁ% pro’prgv Q"{Bgﬁi&% hexadi ene
wher ei ¥ggshat G glengedkiernobfrom atoutel ri‘@nomer abourtr dp;& armgapnma15| S

appr ox t @l ﬁ%% Xgdi gge r om

aggut - ihéoat% ?l?g'tﬁjd 8% bmvg Sﬁ ag! EB héugogrfgdslttpi on a| mg V\éél’ﬁ‘l n the
amount S8&%sai d Hiexad ¥s ?rﬁ?fi-ﬁb§ﬁFP9m§rabﬁutsan’/oWW@|@m-nsm The

CONPOS iEtriof atdoudl i JB 2 WS ghdut he: 2F0YRY kondlaBotxar a8 disog@bout 3.5%
by melggg by weight of the total composztlon of a liquid
plasticizer component- (3; from about 12% to about 20% by
. weight of the total com9051tlon -0f a reinforcing flller,
and (4) from about 30% to 50% by weight of the total
com9051tlon bf a SOlld tackltzer component, Sald )
pressure-sensitive adheSLVe composition having a Williams
plasticity of from abont 2-mmito about 3 mm. " .

@fol | owi ng cI aims. ~ -12- CLAIMS 1. A pressure-sensitive adhesi ve

LS

2. The ‘composition of clalm 1 whereln said olefln .
terpolymer is a. terpolymer of ethylene, propylene and
1,4~-hexadiene wherein the welght ratlo of ethylene monomer
to propylene monomer ls approx1mately 3:1 and sald
hexadiene is present in an amount of from about 1z to
about 8% by weight.

3. The composition of clalm 2 where:.n the amount. of said
. hexadiene is from about 2% to about 5% by we:.ght.

4, The composition - -of clalm 2 where:r.n the amount of said
hexadiene is about 3 5% by we:.ght. '

'5. The composition of clalm 1.2, 30r4where1nsa.1d olefin ter-
polymer has a polyd:.sparlty of from about 4 to about 8.

6. The compositlon of ola:.m 4 whereln sa:.d olefln
terpolymer has a polyd:.sparlty of about 6.

IO O g g



5. Jhe conp05|t|on of cIa|n11 2,3 or 4 wherein said olefin ter- polyner
_hasg; , Dol ydi sparity of fron1about 4 to about 8. 6. The conposition of :
claim4 wherein said olefin terpolynmer has a pol ydisparity of about 6.
-13- 7. The conposition- of ‘claim 6 whereig3said ol efin terpol yner has a
Mdul us, M50, at ‘60% el ongation of about 1.2 negapascals. 8. The
coxpesition of .any preceeding claim1 which conprises from about 32%to
about™38% by wei ght 'oﬁeseodpelsasicﬁemxcmhemds Fherélie cai@oYadfin of any

P om the o oup CBRENGETRGE opaF s BrlRE1RRg5 a0 0 R SoaneonAAI 1 <. I ow

nol ecul melghtabomytkcbemegaphsuaﬁssc03|ty rosi ns and m xtures thereof,
with theYroviso that when mnperal oil is utilize it conprises no nore
t han 50% the liquid plasticizer conpffgnt’ It ZThe conposi tion of any
preceedi ng %IalnﬁmhefbenCQMEOQGKRGntQﬁyhﬂaem dompoﬁ@anmpnmaaanﬁﬂpmrahnume

group consi Stingygd £97aBbLY 3841 ByPUbYLREPRRCSa R0l RN AME JHAL Ur o5

t her eof . The conposition of anhy precee Ing claim
conpri ses up to 10% by wei ght, based on kalsaei ght of the

conposi tion, of @, metiesi sbmpekeeied bf ! h& Qf%%@vawﬂﬂﬁﬂélﬁlqﬁ dillers,
ant i oxi dants, pl astici zer§ and_col or S. The
canposi ti on of d?ﬁ?ﬂ?iﬁlﬁﬁrcﬁ°38ﬂP§PﬁslFr359&8589 éﬁ%%t %ﬂiﬁﬁuEWéby
wei ght, based oncémeisoing w€i gbmetic liquid polybutenes, mineral oils,

' low molecular weight polyterpenes, low viscosity rosins
and mixtures thereof, Wlth the proviso that when mineral
oil is utilized, it comprlses no more than 50% of the
liquid plasticizer component. '

- Y ~eCoodimgt
10. The composition oﬁ(@laim-&=wherein the solid -
tackifier component is selected from the group ccnsisting
of normally solid pelyterpenes, solid .rosins and mixtures
thereof.

. @y forecedng | -

11. The compositicn oﬁzblaim # which further comprises up
to 10% by weight, based cn the total weight of the
composition, of a material.selected from the Grovp
censisting of fillers, antioxidants, stabilizers,
plasticizers and color pigments.

12. The composition of claim 11 which contains from about
0.2% to about 3% by weight, based on the total weight ot
the composition, of a stabilizer.

13, The composition of cléim 8 which compriseé ffom about
6% to about 10% by weight of said liquid plasticizer
component, from about 37% to about 43% by weight of said
solid tackifier component and from about 1% to about 2% by
weight, based on the total weight of the composition, of a
stabilizer. '

_
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onposi tion, of a stabilizer. 13. The conposition of cl ai m 8 which

i ses from about 6%to about 10% by wei ght of said |iquid plasticizer
component, from about 37%to about 43% by weight of sajd solid tackifier ‘Fﬁ
conponent and from about 1%to abeuti#2% by wei ght, ‘based on the total c
wei ght of the conposition, of a stabilizer. - 14 - 14. The conposition N
of any precedi ng. cl ai m wherein-said rubber is a natural rubber.. 15. .THQH/

‘conposi t1én of Thaycompekatieni ofo a0y WiecEd ndaicd aifbpdiesain o~

cis-1,4- QQ£¥I§EQBE96131§ na{hgaqoqggg@QIon of claim1 substantially as
descrlbed Int or egoi n e I41 or . A sur.gi ca|

pressure1§en3|Fh?ecaﬂﬁé§rgé°ﬁrGJU@FYbGﬁbﬁkﬁHﬂfz¥quEA%ﬂ%P%kﬁ%ﬁng havi ng
coated oga8f Lkgepkrone shide 1t,BepRaly izopreswlir e-sensitive adhesive

_conp05|t%8n as_clainmed in, any p%ec di.ng ,cl aim

he composition o aim™ 1 substantlally as
described in the foregoing Example II or III.

17 A surgical presqurn-sensitive adhesivé product
comprising = flexible backlng having coated on at least
one side thereof a pressure-sensitive adhesive composition

as claimed in any preceding claim.

* c L 'Hff“fﬁl.ﬁsr"'é*f-s'



