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I nvention This invention pertains to a pressure-sensiti v&g&ﬁgﬁw an
parti cw@pd/3888% a pressure-sensitive adhesive that incl ure of a

pressure-sensitive adhesive 5 conponent and a filmform ng conponent.
Significantly, such pressure-sensitive adhesives provide bond formation
useful for adhesion to skin or Iike delicate surfaces, even when such
surfaces are wet. Background of Invention Pressure-sensitive adhesive
articles and the like are used in a wide variety of 10 applications where
there is a need to adhere to skin, for exanple, nedical tapes, wound or
surgical dressings, athletic tapes, surgical drapes, or tapes or tabs used

in adhering medical devi ceppcRticksAitHeesives ectrodes, ostony
appliances, or the like. A concern wth many of these adhesive coated

articles is the need to balance the objective of providing sufficiently
hi gh 1 evel s of adhesion to wefFieldiof the Ingentiols o dry skin. Thus, pressure-

15 sensitive adhesives that Surk Behitivesdivsivetand mdre pamsiculedy dad | ed " wet
stick" adhei?‘\?é%‘.’cnhe}\z’ea rf)cgl&clﬁl% i

; I'n the art .to proyi |£g¥'ﬁ£&§§i%e-sensitive
adhesi yﬁsﬁﬂ-misﬂiyefadhesémﬂhht@ﬂl@ﬁs?@chﬁﬁﬁ“ﬁ‘ge? T he %Ji;e of pattern
coat ed adhesi ves I ' adfigsiticentlyy aichpressureasdadd®f ng al | ows t he
skPn t SOBPEPHEd %ﬁ"ﬂq fé&%?rl‘iat A

east T e_.areas,of. the [ 10ke GRALES eVérd h
adhesi udhesivias proajsisrbsad Homaatignse B for 3dhepjos 0 ﬁg‘ﬁc"l{'r{%‘g.‘l%, 505, 001 ( Pot t er ,
et 20 al. ape Gb8, 942 (Lucast, et al.), as well as EP 353972
(Takan&hg?ls‘g‘{ildsgﬁa%sand EP 91800 (Potter, et al.). These docunents

generally teach intermttent coati fiflkgdby¥es onto different backings.
(Meth)acryl ate pressur e-sens#f’%ida@hdéé{ ves are attractive r‘r%;ﬁfi als for

many  appl i paéssqessendiiiies ighesive lamicles andsthe hkaAre wed i aide X clarity,

OXli Od at iagglicra%(syﬁss v:[av ¢ré theré A4, heed to adbere to skin, for example, medical tapes, wound or

surgical dressings, athletic tapes, surgical drapes, or tapes or tabs used in adherin-g medical
devices such as sensors, electrodes, ostomy appliances, or the like. A conce.rn- with many
of these adhesive coated articles is the need to balance the objective of providing
sﬁfflcientiy high levels of adhesion to wet skin as well as to dry skin. Thl-.ls, pressur‘e-

15 sensitive adhesives that adhere to wet or moist surfaces, so-calied "wet sncl.c" adhesives.

One approach in the art 1o providing pressure-sensitive adhesive a.mclcs. for

application to wet skin has been the use of pattern coated adhesiv?s. A discontinuous '
adhesive coating on a backing allows the skin to breathe, at least in the areas of the backing
not coated with adhésivc. This approach is disclosed in U.S. Pat. Nos. 4,595,001 (Potter, et

20 al)and U.S. 5,613,942 (Lucast, et al.), as well as EP 353972 (Takamoto, &t al.) and I?P
91800 (Potter, et al.). These documents generally teach intermittent coating of adhesives

onto different backings. . ‘
(Meth)acrylate pressure-sensitive adhesives are attractive materials for many

applications. (Meth)acrylates are known for their optical clarity, oxida.ti.ve msis@ce, afnd
25  inherently tacky nature. Inherently tacky (meth)acrylate pressure-se:nsmve adhesives (1.e.,
materials that require no additives such as tackifying resins) are typically formulated
predominately from acrylic acid ester monomers of nontertiary alcohols. Ex-amples of such
monomers include n-butyl acrylate, 2-ethylhexyl acrylate, isooctyl acrylate, isononyl
acrylate, isodecyl acrylate and dodecy! acrylate. When these (meth)acrylate monomers ire
30  polymerized, the homopolymers have a glass transition temperature (T g? c.)f less than 10°C.
This low Tg is a necessary property in (meth)acrylate materials that exhibit tack at room



25 inherently tacky nature. Inherently tacky (nmeth)acrylate 9 DEC 2003
pressur evs@ne7esBy e adhesives (i.e., materials that requi r e PEI/UNIY186% e s

such as tackifying resins) are typically fornmul ated predonmnately from
acrylic acid ester nononers of nontertiary al cohols. Exanples of such
nmononers include n-butyl acrylate, 2-ethyl hexyl acrylate, isooctyl

acryl ate, isononyl acrylate, isodecyl acr ylate and dodecyl acrylate. \Wen
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Summary of Invention
20 Briefly, in one aspect of the present invention, a wet-stick pressure-sensitive
adhesive is provided wherein the pressure-sensitive adhesive comprising:
. (a) a pressure-sensitive acrylate adhesive comprising: '
(i) atleastone copolymerized monoethylenically unsaturated (meth)acrylic
acid ester comprising an alkyl group having at least 4 carbons on
25 average that, when homopolymerized, preferably has a glass transition
temperature of less than about 10°C (referred to herein as monomer A);
and . .
(ii)  at least one copolymerized monoethylenically unsaturated rcmforclr.ng.
monomer that, when homopolymerized, preferably has a glass transition
30 temperature of at least about 10°C (referred to herein as monomer )

and
(b) a film-forming component comprising:




- 20 Briefly, in one aspect of the present invention, a wet-stick
pressure-sensitive adhesive is provided wherein the pressure-sensitiQQECZM3
adhesi weooomgass si ng: (a) a pressure-sensitive acryl ate a®&dVP13%Rpri sing:
(i) at |east one copolynerized nonoet hyl enically unsaturated (neth)acrylic
acid ester conprising an al kyl group hﬁving at | east 4 carbons on 25

aver age that, when honopol yneri zed, preferably has a glass transition
tenperature of |ess than about 10C (referred to herein as nononmer A); and
(ii) at least one copolynerized nonoethyl enically unsaturated reinforcing
mononer that, when hornopol ynerized, preferably has a glass transition 30

temperature of at g & ias Bk Lopkimdrizaleiorpduy Rl unsasrated (edadyjic  and
(b) afilmform ng camponen onpri si %él 9 200% p@é&%ﬁ@oﬁ%

PCT/ US99/ 13865 (i) aaci wucwmg YRR f’?\ﬁ@f‘em cal Iy unsaturat ed
(meth)acrylic acid eégmrpri sing an al kyl group having less that 4
carbons on average; an 1) at |east, ,one 0 ' ydrophilic acidic
mononmer. 5 Advant %@eﬁidgﬂ%?nqWom%ﬁ@yéi@ﬁéﬁ%d\%ﬁgéﬁégﬁﬁ i n accor dance
with t hﬂd%ﬁé@%lym%rﬁré@me-@dﬁﬁweadheaiwén aedoirdanc Mithdbe present IR mer f or
the” pressure-sensitive adhesive conponent is preferably fornulated to have

a resul%@ﬁfeS‘F@“@FﬂF‘&s t han about 25C and npre preferag#pﬁ | ess hrsgl about
10C. The fil Thé gﬁr?iangcqmlymrfomdlqmn@mcﬁ@s%'%ﬁ@?qséﬁw PERHIEPELC PR have a

10 resu qtﬁ,a,a””[%é V}éy'gagtgﬂpggpramugs FRCaboli 95Ut asd moreprefetalidy, lessthen at ur es

are t y pilssak 10°G.C Ehe Sl fortaing molymer conponent 16 pretereably formiliiéd toffiv@anest ve
10 resultant T, of less than about 70°C. The glass transition temperatures of th‘e
homopolymers of the monomers and the pressure-sensitive adhesive are typically accurate
to within +5°C and are measured by differential scanning calorimetry. .
Preferably, the wet-stick pressure-sensitive adhesive of the present inventton
includes a (meth)acrylic acid ester monomer of the pressure-sensitive adhesive component

15  having the following general formula:
R' O
! 2
H,C=C—C—OK

wherein R is H or CH, and R’ is a linear or branched hydrocarbon group of about 4
to about 14 carbon atoms optionally including one or more heteroatoms.

20  More preferably, the (meth)acrylic acid ester monomer is selected from the g.roup of n-

) butyl acrylate, 2-ethylhexyl acrylate, isooctyl acrylate, lauryl acrylate, and Wﬁs thereof.
Preferably, the (meth)acrylic acid ester monomer is present in the pressure-sensitive
adhesive component in an amount of about 85 wi-% to about 99 wt-%, based on the total
weight of the copolymerizable monomers. -

25 Preferably, a wet-stick adhesive of the present invention includes a hydrophilic
acidic monomer that is an ethylenically unsaturated carboxylic acid, an ethylenically
unsaturated sulfonic acid, an ethylenically unsaturated phosphonic acid, or mixtures
thereof. More preferably, the hydrophilic acidic monomer is an ethylenically unsaturate.d
carboxylic acid. Preferably, the hydrophilic acidic monomer is present in the ﬁlm—i."ormmg

30  component in an amount of about 50 wi-% to about 99 wt-%, based on the total weight of

copolymerizable monomers.



to within 5C and are neasured by differential scanning calorinetry. §pEC 2003
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pressure-sensitive adhesive conponent 15 having the follow ng general
formula: RLO Il a H2C=C-CGOR wherein Bl is Hor CH3 and R2 is a linear

or branched hydrocarbon group of about 4 to about 14 carbon atons

optionally including~one or nore heteroatons. 20 _ More preferably, the
(meth)acrylic acid ester nononer is selected fromthe group of n- butyl
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(ii) at least one copolymerized monoethylenically unsaturated reinforcing

monomer; and

15 (b) a film-forming component comprising: .
(i) at least one copolymerized monoethylenically unsaturated (meth)acrylic

acid ester comprising an alkyl group having less than 4 carbons on average;
and
(ii) at least one copolymerized hydrophilic acidic monomer.
20 Preferably, the article adheres to wet skin. More preferably, the article has an initial
wet skin adhesion of at least about 0.8 N/dm. Additionaily, an article preferably has an
initial wet skin adhesion at least about 65% of an initial dry skin adhesion.
A further aspect of the present invention provides a method of making a wet-stick
pressure-sensitive adhesive, the method includes combining under conditions for
25  polymerization: -
(1) atleastone monoethylenically unsaturated (meth)acrylic acid ester compnsing
an alkyl group having at least 4 carbons on average;
(ii) at least one monoethylenically unsaturated reinforcing monomer; N
(i) at least one monoethylenically unsaturated (meth)acrylic acid ester comprising
30 an alkyl group having less that 4 carbons on average; and
(iv)-at least one hydrophilic acidic monomer, wherein .
at least (i) and (ii) or (iii) and (iv) are polymerized prior to combining (iii) and (iv) or (i)

and (ii), respectively.




retardant, an antioxidant, a stabilizer, or mxtures thereof. 5 DEC 2003

Additionally, the wet-stick pressure-sensitive adhesive Oéﬁf Sod?l3 ng

i nvent iV 00/2888%e crosslinked. Another aspect of the pres Fnventi on

provi des an article conprising a backing and a wet-stick

pressure-sensitive adhesive conprising (a) a pressure-sensitive adhesive

conponent conprising: 10 (i) at |east one copolynerized nonoethylenically

unsaturated (nmeth)acryli-c acid ester conprising an al kyl group having at

| east 4 carbons on average; and (ii) at |east one copol ynerized

nonoet hyl eni cal |y unsaturated reinforcing nononer; ailg'd 15 ;li% a’

filmf ﬁrlm' ngp&ﬁmg%k apggﬁrdg&icngoly(ﬂe)'izad masgsthylsme MSW '(%ed i

nonoet hyl enical Ty GOhsaturate met ' A& 1eds gaher cabogy orsavepgan al kyl
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copol y"&n{d el Mi{rd}@% }gmisizetl bydrophitieracidiomppame a5 SPpole ¢ PapL

adheres”To wet skin. re l&)referq‘gﬂém ﬁﬂf“ﬁﬁ‘ﬁﬁ{ﬁ (ash)aoryliciacidagsterwet ski n

adhesi othealdition| af 3hg atagast PROINEIRY K&af ¢ onal Iy, arboﬁrlt%gbge preferably

has san bkl a@iky$giop advingiabieast 4 Farhons BRI S PR Ui al dry ekin

adhési on. urther “aspect .of infotMiAg mopemurovi des a net hod of

maki ng aon@rmsﬂmmowgyiﬂ?@?{a‘ﬁ’g?@‘?%&%%si v%ﬁ t he, MRt PQd b RG aUR&Sve

conbi ni ng undgk afether dspen of therprenp HIVEREPR PEM! :arm:til at leaSt one

nonoet hyl eni cal rlr%gégsaci,y({eg&,g&ia{ﬁgtﬁ)memé grizts chrepmising 8 Sagking pARdA Wl al kyl

gr oup hamcllf’gﬂé? e oons On, aver age; Ffiit)on%ts bf MRDacking and

nonoet hyfignpradury-sensitiveadhesive M?frﬁlﬂi’%eagnr% 8fer. (111) at | east one

nonoet hyl.eni caRh}Iryql {}%ta%ﬂé e§lsKiffE PRofesably, it wet-gick PressuEsorRgeiive ﬁéhesglg an

al k&ﬂ g Teavf SH ess that 4 carbons on average; and (iv).at |east one

hydr ophijhé¢ladeci di ¢ nononer, wherein L
(a) a pressure-sensitive adhesive component comPrsIng: :

(i) at least one copolymerized monoethylenically unsaturated (methjacrylic

acid ester comprising an alkyl group having at ieast 4 carbons on average;

15 and '
(i) at least one copolymerized monoethy

lenically unsaturated reinforcing

monomer; and
(b) a film-forming component comprising: . |
(i) at least one copolymerized monoethylenically unsaturated (meth)acrylic

20 acid ester comprising an alkyi group having less that 4 carbons on average;

and

(ii) at least one copolymerized hydro
As used herein in this application: | . .
_sensitive adhesive” or “PSA” refers to a viscoelastic material that

“pressure . . .
25  displays aggressive tackiness and adheres well to a wide vanety of substrates after applying

only light pressure (e.g., finger pressure). An acceptablf: q1:1antitati've c.ies?npm:h:tf a
pressure-sensitive adhesive is given by the Dahlquist criterion, whjc;'h indicates .
materials having a storage modulus (G") of less than about f.O x 10° Pascals (measured a
have pressure-sensitive adhesive propertics; . .

» refers to a material that exhibits pressure-sensitive adhesive
preferably to both wet and dry surfaces,

philic acidic monomer.

room temperature)
30 “wet-stick adhesive
properties when adhered to at least a wet surface,

particularly skin;



at least (i) and (ii) or (iii) and (iv) are polynerized prior to conb@mE@qma
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PCl' / USOOVQEB@8E8S pPreferably, the .at | east one copol yneri ze
nonoet hyl eni cal ly unsaturated (neth)acrylic acid ester conprising an al kyl
group having less than 4 carbons on average and the at |east one

copol yneri zed hydrophilic acidic nononer are copol ynerized prior to the
addition of the at | east:*one nonoethylenically unsaturated (nmeth)acrylic
acid ester 5 conprising an al kyl group having at |east 4 carbons on average
and at |east one copolynerized ntsnoethyl eni cally unsat urat ed reinfgrcing
monomer . Yet am@‘hgﬁﬂa&?@gqhoﬁﬁméﬂsé aps acrelic adid essersiop meRSREACIAESIFE Rb g of
usi ng an adhesive artgele, t he net hod includes providing an adhesive

article conperiaryglcahgi¥eki ng and a wet- stick pressuyre-sensitiv sive

|3Ker di sposed ‘ﬁpd@pmﬁmﬁdienmmmdm?bmwml@k&hﬂgma%@ Wﬁﬁﬁ‘&&%&g} t he

adhesive article to,.skin. Pref - fllfonlc 4vid; 28 phosphenisiacidy e

adhesi ve f?¢1§4‘l¥d’@§‘.’"“("a“}‘°§°‘5?‘3§§u_r -%%%i%?\\%ﬁa si ve 0 éggnén rising:

(i) ats | egahetivnalienelyybeshe ﬁedaaldrwetlma&ﬂ"d’é’lfl XJPE"S‘P&P% {nethyacrylic

acid ester co HSl@g‘ﬁﬁl&Ie “’I"“ﬁe PtdMonbertt | east 4 carbons on average;
one copol ymer

15 and (i [PPOkYIIE g o B
/21 A or i nb. - micopolymeinciiges PR SO THH BRSERL AR
c 20

| east one C@Wm ﬁ&%ﬁhe@?&?@fymérﬁ rté@@idlymeussm.uwhh:b(#ﬂl(l incl

aci d est er®™ I'sing an al kyl" group having. | that 4 carbons on average;

and (ii) atopbbmm&&i@‘@%ﬂ%l%@?i?eﬁgﬁff&%&%ﬂlﬁagbl i c nonomer. As used

herein in this application: ) ‘ :
10 Description of Preferred Embodiment(s)

Generally, the wet stick pressure-sensitive adhesive is provided wherein the

pressure-sensitive adhesive comprises: o
(a) a pressure-sensitive acrylate adhesive comprising: .
(i) atleastone copolymerized monoethylenically unsaturated (meth)acrylic
15 acid ester comprising an alkyl group having at least 4 carbons on -
average that, when homopolymerized, preferably has a glass transition
temperature of less than about 10°C (referred to herein as monomer A),

and : . .
(i)  atleastone copolymerized monoethylenicglly unsaturated reinforcing
20 monomer that, when homopolymerized, preferably has a glass |
transition temperature of at least about 10°C (referred to herein as

monomer B); and
(b) a film-forming component comprising: |
(i) atleast one copolymerized monoethylenically unsaturated (meth)acrylic

25 acid ester comprising an alkyl group having lessr than 4 carbons on average

(referred to herein as monomer C); and .
(i1) at least one copolymerized hydrophilic acidic monomer either the free acid or

in a partially or fully neutralized state (referred to herein as monomer D). Preferably, t.he
dance with the present invention adheres to wet skin.

pressure-sensitive adhesive in accor : o |
30 The present invention also provides articles that include a backing substrate having .

a continuous or discontinuous adhesive layer thereon. Preferably, such articles ha\.fe an
initial wet skin adhesion of at ieast about 20 g/2.5 cm (0.8 N/dm, Newtons per decimeter),



~"pressure-sensitive adhesive" or "PSA" refers to a viscoelastic nmateri ttzw3
that 25 di splays aggressive tackiness and adheres well to a wide variéety o
substr oPedsd’ applying only light pressure (e.g., finBET/USY¥B8Ere). An
acceptabl e quantitative description of a pressure-sensitive adhesive is
given by the Dahl quist criterion, which indicates that materials having a
storage nodulus (G ) of less than about’ 4.0 x 1 Os Pascal s (neasured at
room tenperature) have pressure-sensitive adhesive properties; 30
"wet-stick adhesive" refers to a material that exhibits pressure-sensitive
adhesi ve properties when adhered to at |east a wet surface, preferably to

both wet and dry _surfaces rti r Ndm 1% @ch M€cROhaBB85 - 6
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reacti vat }?Bﬁ(ﬂli’@\‘%fd]%@%]égégr@g@ﬁ)i (r:p rglg*'égl/y.gﬁ i‘ﬁmﬁi c a 'lcd ﬁor .:@P phgsic acid
5 funct i;qpatihions ordyschatinimsflayer of ediesbie 41§P°§°‘g‘é¥°ﬁ°£‘$ l’?ﬁ %1;2 %

neuty al i zed. st at e, 20 NG 880), YBRE prefdehisty itliEast bibout T5YE pad mpstat e
rronéner?éﬁ“é%@fiﬁﬁeq?ﬂ? | nc‘ﬁ'jlges a poly of. two or

pol ymer ipzefetablyyanizastrabout 20y ﬁfétlhg 1‘@?‘5‘3 ‘{"ﬁ élf’ﬂcf‘ggc‘?%?{)@{ew %ﬂce)%fr%%(g? yNer s, |
etc., V\hﬁ Qhﬁa‘ahi%%% aareiedoutasing theress pravband idesasibs fymthe Examplesequent i al
copol yners; an ( scription of. Prefe Laent (s) Generally, the
wet sticSccp'mstGﬁéﬂé’éﬁsquW‘Qﬂ‘??il%’iqs’éeri"éﬁgggw e %er((ai)n t he d
pressure-sensitive adhesive conprises: (a) a pressure-sensitive acrylate

adhesive conprising: (i) at |east one copolynerized, nonoethylenically
UNS§Y UT etk ayIateMoonter A forcRressusesensitbisaifhesiv &OPORRY T group having
at Teast 4 ¢ O%QISTIC?BL is 2 monoethylenically unsaturated (meth)acrylic acid ester (i.¢., an
alkyl acrylate or methacrylate), wherein the alkyl group has at least 4 carbon atoms (on
average). Preferably, the alkyl group of the (meth)acrylate has about 4 to about 14 car'bon
atoms (on average). The alkyl group can optionally contain heteroatoms and can be linear 5
15 or branched. When homopolymerized, these monomers yield inherently tacky polymers
with glass transition temperatures which are typically less than about 10°C. Preferred such

(meth)acrylate monomers have the following general formula:
R' O
R
H,C=C-—-C—OKR

20 . wherein R' is H or CH,, the latter corresponding to where the (meth)acrylate monomer is a
methacrylate monomer, and R? is broadly selected from linear or branched hydrocarbon .
groups and optionally including one or more heteroatoms. The number of carbon atoms in
the R? group is preferably about 4 to about 14, and more preferably about 4 to about 8.

Examples of monomer A include, but are not limited to, 2-methylbutyl acryl.jrxte,

25 iscocty! acrylate, isooctyl methacrylate, lauryl acrylate, 4-methyl-2-pentyl acrylate, isoamyl
acrylate, sec-butyl acrylate, n-butyl acrylate, n-hexyl acrylate, 2-ethylhexy! acrylate, 2-
ethylhexyl methacrylate, n-octyl acrylate, n-octyl methacrylate, 2-methoxy-ethyl acrylate,
2-ethoxy-ethyl acrylate, n-decyl acrylate, isodecyl acrylate, isodecyl methacn-(late, and
isononyl acrylate;. Preferred (meth)acrylates that can be used as monomer A include

30 isooctyl acrylate, 2-ethyl hexyl acrylate, 2-methylbuty! acrylate, and n-butyl acrylate.
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out using the test protocol described in the Exanples

Reinforcing Monomer B for Pressure-sensitive Adhesive Component

Monomer B, which is a monoethylenically unsaturated reinforcing monomer,
increases the glass transition temperature of the copolymer. As used herein, “reinforcing”
monomers are those that increase the modulus of the adhesive, and thereby its strength.
Preferably, monomer B has a homopolymer T, of at least about 10°C. More preferably,
monomer B is a reinforcing monoethylenically unsaturated free-radically copolymerizable
(meth)acrylic monomer, including an acrylic acid, a methacrylic acid, an acrylamide, and
an acrylate. Examples of monomer B include, but are not limited to, acrylamides, such as
acrylamide, methacrylamide, N-methy} acrylamide, N-ethyl acrylamide, N-methylol
acrylamide, N-hydroxyethyl acrylamide, diacetone acrylamide, N,N-dimethyl acrylamide,
N,N-diethyl acrylamide, N-ethyl-N-aminoethyl acrylamide, N-ethyl-N-hydroxyethy!
acrylamide, N,N-dimethylol acrylamide, N,N-dihydroxyethyl acrylamide, t-butyl
acrylamide, dimethylaminoethyl acrylamide, N-octyl acryla.mide:,i and 1,1,3,3-
tetramethylbutyl acrylamide. Other examples of monomer B include acrylic acid and
methacrylic acid, itaconic acid, crotonic acid, maleic acid, fumaric acid, 2,2-(diethoxy)ethyl
acrylate, hydroxyethyl acrylate or methacrylate, 2-hydroxypropy! acrylate or methacrylate,
methyl methacrylate, isobutyl acrylate, n-butyl methacrylate, isobornyl acrylate, 2-
(phenoxy)ethyl acrylate or methacrylate, biphenylyl acrylate, t-butylphenyl acrylate,
cyclohexyl acrylate, dimethyladamantyl acrylate, 2-naphthyl acrylate, pheny! acrylate, N.-
vinyl pyrrolidone, and N-vinyl caprolactam. Preferred reinforcing monofunctional acrylic .
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(Methjacrylate Monomer C for Film-forming Component

15 Monomer C is a monoethylenically unsaturated (meth)acrylic acid ester (i.e., an
alkyl acrylate or methacrylate), wherein the alkyl group has less than 4 carbon atoms (on
average). Preferably, the alkyl group of the (meth)acrylate has ab.out 1to ab-out 2 carbon
atoms (on averags). When homopolymerized, these monomers yield essentially nontacky

polymers with a Tg of no greater than about 120°C. Preferred (meth)acrylate monomers
20 have the following general formula:

R' O
.- _ ) 2
H,C=C—C—OR

wherein R! is H or CH,, and R? is broadly selected from linear or branched hydrocarbon-
groups and optionally including one or more heteroatoms. The number of carbon atoms 1n

25  the R? group is preferably 1 or 2. . | »
Examples of monomer C include, but are not limited to, methyi acrylate, methy

methacrylate, ethyl acrylate, propyl acrylate, and propyl methacrylate. Preferred
(meth)acrylates that can be used as monomer C include, ethyl acrylate amd methyl
methacrylate. Combinations of various monomers categorized as a C monomer can be

30  used to make the film-forming component of the mixture of the present invention.
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fumaric acid, crotonic acid, citraconic acid, maleic acid, B-carboxvethyl acrylate, 2- ‘
20  sulfoethyl methacrylate, styrene sulfonic acid, 2-acrylamido-2-methyipropane sulfonic
acid, vinyl phosphonic acid, and the like. Various combinations of these monomers can be
-~  used if desired. Dueto their availability and effectiveness in reinforcing (meth)acrylate

re-sensitive adhesives, particularly preferred hydrophilic acidic monomers are the

pressu sidic
ethylenically unsaturated carboxylic acids, most preferably acrylic acid. Because monomer

25 D is a subset of monomer B, both components can have the same second monomer present.
Preferably, the copolymerizable mixture of the film-forming component of the wet
stick adhesive of the present invention includes, based upon the total weight of the

copolymerizable monomers of the film-forming component, at least about 1 wt-%, more

preferably, at least about 5 wt-% by weight of monomer D. Preferably, the '
30  copolymerizable mixture of the present invention includes, based upon the total weight of
the copolymerizable monomers in the film-forming component, no greater than about 50

wt-%, more preferably, no greater than about 25 wt-%, and most preferably, no greater than

about 15 wt-%, of monomer D.
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Crosslinkers
In order to improve shear or cohesive strength, control elastic modulus, and

15  preadhesion tack, for example, of the adhesives of the present invention, the copolymer
formed from the monomers of the pressure-sensitive adhesive component as well as those
in the film-forming component can be crosslinked. Preferably, the crosslinking agent is
one that is copolyraerized with monomers A and B and/or monomers C and D. The
crosslinking agent may produce chemical crosslinks (e.g., covalent bonds). Alternatively,

20 it may produce physical crosslinks that result, for example, from the formation of
reinforcing domains due to phase separation or acid base interactions. Suitable

) crosslinking agents are disclosed in U.S. Pat. Nos. 4,379,201 (Heilman), 4,737,559
(Kellen), 5,506,279 (Babu et al.), and 4,554,324 (Husman). Combinations of various
crosslinking agents can be used to make the copolymers components used the present

25  invention. It should be understood, however, that such crosslinking agents are optional.

Such crosslinking agents include thermal crosslinking agents such as a
multifunctional aziridine, for example. One example is 1,1-(1,3-phenylene dicarbonyl)-
bis-(2-methylaziridine), often referred to as “bisamide.” Such chemical crosslinkers can be
added into solven:-based adhesives containing acid functionality after polymerization and

30 activated by heat dunng oven drying of the coated adhesive.

Another ciass of crosslinking agents are the copolymerizable monoethylenically
unsaturated aromatic ketone monomers free of ortho-aromatic hydroxyl groups such as
those disclosed in U.S. Pat. No. 4,737,559 (Kellen). Specific examples include para-
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crosslinking monomers are sometimes refested to as macromolecutar monomers (i.€.,
15  “macromers”). Such monomers are known and may be prepared by the methods disclosed

in U.S. Pat. Nos. 3,786,116 (Milkovich et al.) and 3,842,059 (Milkovich et al.), as well as

Y. Yamashita et al., Polymer Journal, 14, 255-260 (1982), and K. Ito et al.,

Macromolecules, 13, 216-221 (1980). Typically, such monomers are prepared by anionic

polymerization or free radical polymerization.
20 Metal cross-linkers are useful also. Examples include metal-containing salts or
other metal-containing compounds. Suitable metals include zinc, titanium, for example.
Examples of metal-containing compounds include zinc oxide, zinc ammonium carbonates,
zinc stearate, efc.

If used, the crosslinking agent is used in an effective amount, by which is meant an

25  amount that is sufficient to cause crosslinking of the pressure-sensitive adhesive to provide

adequate cohesive strength to produce the desired final adhesion properties to the substrate

of interest. Preferably, if used, the crosslinking agent is used in an amount of about 0.1 part

to about 10 parts, based on 100 parts of monomers

Other Additives
30 Other additives can be included in the polymerizable mixtures for the pressure-

sensitive adhesive component and the film-forming component, or added at the time of

compounding or coating of the mixture of these two components to change the properties
of the adhesive. Such additives, or fillers, include plasticizers, tackifiers, pigments, glass or
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designation PYCAL 94 (a phenyl ether of polyethyiene oxide, from IC Chemicais).;
15 benzoyl functionalized polyethers, commercially available under the trade designation
BENZOFLEX 400 (polypropylene glycol dibenzoate, from Velsicol Chemicals) and
monomethy] ethers of polyethylene oxides, and mixtures thereof. Other useful agents
include polyalkylene oxide block copolymer plasticizers such as those commercially
available under the trade designations PLURONIC, TETRONIC, both from BASF, Mount
20 Olive, NJ. The piasticizing agent can be used in amounts of from about 2 to 50 pph (parts
by weight per 100 parts of the (meth)acrylate and hydrophilic acidic comonomers).
- - Typically, the plasticizing agent is present in the adhesive in amounts from about 5 to 25
pph. The amount of plasticizer required depends upon the type and ratios of the .
(meth)acrylate and hydrophilic acidic comonomers employed in the polymerizable mixture
25 and the chemical class and molecular weight of the plasticizing agent used in the
composition. Suitable tackifiers are described in International Publication No. WO .
97/23577 (Hyde et al.) and include those such as rosin esters, such as that commercially
avaiable under the trade designation FORAL 85, from Hercules, Inc., aromatic resins, such
as that commercially available under the trade designation PICCOTEX LC-55wk, aliphatic
30 resins, such as that commercially available under the trade designation PICCOTAC 95,
both from Hercules, Inc., terpene resins, such as o-pinene and B-pinene, each commercially
available under the trade designations PICCOLYTE A-1 15 and ZONAREZ B-100,
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e red R Berizatis B iife of MUfifmEN HhiGad beizaimithers such axtienoin methpkethen o

contarning, acid functionali4y. or polynerization
and 30 aciok bedzeéh isypropyltethiry $WRWG%PW§SI‘%? S'I‘Cft‘eascioaeg{(ﬁ gdhesi ve. Anot her
6 ass, of cross| h@?i‘)@g R MonRtie sﬁl'ﬂ&lﬂ@hlbkiﬂeesﬁdladslﬁenanhﬁ!ﬂé&wu]&ﬂy ally
unsat W at SRS REPIE Ket ohe n norrugés thr\@e )?Il[ g‘rifng@ 2¢obydroxyl groups
such as thhsidegindghotragtiveonades sushas Lyghenyl-1 1 % E Kel el . Specific
ex arr}ol esbieﬂ%xggﬁb&ﬂnﬁxﬂnpﬁﬂn. %Q&&Fle\waﬁﬁrhﬁﬁﬁsﬁllv@? latdo phofoputator 15 .
acryl oxybenzopnenorne, res acr RiRNEGAmercially available from
par a- N- ( @W@UWI@*)@EF@W— O&‘é'rl%'ﬁﬁa?ﬂ_meﬁ é@% gnZQPheno‘ne]udQ%ﬁil 2.2
acryl oxyaqgbaueheso0émpotatioh)- Examples of suitable thermal imtiators 1nc o
15  azobis(isobutyronitrile), hydroperoxides, such as tert-butyl hydropel:m.ﬁfle, a|-1d pcrOXId'CS,
such as benzoyl peroxide and cyclohexane peroxide. Generally, the initiator 1S pr.esent in an
5 weight percent to about 1 weight percent based on the weight of the

amount of about 0.00
copolymerizable monomers.

20 Polymerization Chain Transfer Agents

Optionally, the composition also includes a chain transfer agent to control th?
molecular weight of the polymerized compositions. Chain transfer agents arc maten-als that
regulate free radical polymerization and are generally known in the art. Suitable chain
transfer agents include alcohols (¢.g., methanol, ethanol and isopropanol), halogenated
25  hydrocarbons such as carbon tetrabromide; sulfur compounds such as lauryl mercaptan,

aptan, ethanethiol, isooctylthioglycolate 10TG), 2-ethylhexyl thioglycolate, 2-

butyl merc
e 2-mercaptoethyl ether and

ethylhexy! mercaptopropionate, 2-mercaptoimidazole, and
mixtures thereof. The amount of chain transfer agent that is useful depends upon‘ the
desired molecular weight and the type of chain transfer agent. A non-alcohol ch::un transfer
ts from about 0.001 part to about 10 parts by weight per

30  agent is typicaily used in amoun
100 parts of total monomer, and preferably from about 0.01 part to about 0.5 part, and most
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15  concentrated thermal free radical ;nitiator solution is added to the addition funnel. The
whole reaction vessel and addition funnel and their contents are then purged with nitrogen
to create an inert atmosphere. Once purged, the solution within the vessel is heated to
decompose the added thermal initiator, and the mixture is stirred during the course of the
reaction. A conversion of about 98 percent to about 99 percent is typically obtained in
20  about 20 hours. If desired, solvent can be removed to yield a hot melt coatable adhesive.

. Suitable inert organic solvents, if required, may be any organic liquid which is inert to the
reactants and product and will not otherwise adversely affect the reaction. Such solvents
include ethy! acetate, acetone, methyl ethyl ketones, and mixtures thereof. The amount of
solvent is generally about 30 percent by weight to about 80 percent by weight based on the

25  total weight of the reactants (monomer, crosslinker, initiator) and solvent.

Another polymerization method is the ultraviolet (UV) radiation initiated
photo;:olymerizaﬁon of the monomer mixture. This composition, along with suitable
photoinitiator and crosslinker, is coated onto a flexible carrier web and polymerized in an
inert, i.e., oxygen-free, atmosphere, such as a nitrogen atmosphere, for example. A

30  sufficiently inert atmosphere can be achieved by covering a layer of the photoactive coating
with a plastic ﬁlfn that is substantially transparent to ultraviolet radiation, and irradiating

through that film in air using fluorescent-type ultraviolet lamps that generally give 2 total
radiation dose of about 500 milliJoules/cm’.
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15  about 65°C to about 120°C) and a time (e.g., several minutes to about one hour) so as to
provide an adhesive tape, for example. The thickness of the layer of adhesive may vary
over a broad range of about 10 microns to several hundred microns {e.g., about 200
microns).
Once the adhesive composition has been coated, and optionally crosslinked, the
20  adhesive surface of the article may, optionally, be protected with a temporary, removable
release liner (i.e., protective liner) such as a polyolefin (e.g., polyethylene or
polypropylene) or polyester (e.g., polyethylene terephthalate) film, or a plastic film. Such
films may be treated with a release material such as silicones, wares, fluorocarbons, and

the like.
25
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commercially available under the trade designation FORAL 85, from .
Hercules, Inc., aromatic resins, such as that conmmercially avail abl e under
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Typically, the wet-stick adhesive is in the form of a continuous or discontinuous
. . . re
15  coating on at least one major surface of a backing. The backing may include one or mo

ers. Examples of suitable backings include materials with a relatively low content of
mercially available under the

lay
hydrophilic components such as polyester {e.g., com
designation HYTREL, such as HYTREL 4056, from DuPont Co.), polyurethane (e.g.,

commercially available under the designation ESTANE, such as ES%TANE 58309, from
20  B.F. Goodrich Co.), polyether block amide (e.g., commercially available under the
designation PEBAX, such as PEBAX 2533 and 3533, from At.ochem-Co.), and po;ous
" polyethylene resins. Also suitable are materials having a reiatl.ve?y high con-tent 0 l
hydrophilic components (and thus high moisture vapor transmission properties). Examples

include certain poiyether amides such as PEBAX 401 1RN00 (Atochem Co.), and

25  polyurethanes described in U.S. Pat. No. 4,598,004 (Heinecke). Both classes of materials

may also be used in combination with each other (e.g., in sandwich-type arrangements) to

tailor the moisture vapor transmission properties of the dressing.
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15

Adhesion to Dry and Wet Skin 5
Initial skin adhesion (T,) and adhesion after varying dwell times (T, T,s) Was

measured to wet and dry skin in accordance with the widely accepted PSTC-1 Peel
Adhesion Test (incorporated herein by reference), a testing protoce] established by the
20  Specifications and Technical Committee of the Pressure-sensitive Tape Council 1ocat?d at
5700 Old Orchard Road, Skokie, IL. The test was modified for our purposes by applying
" the tape to the skin of a living human.
For dry skin adhesion testing, two samples (one for T,and one for T, or T, ), each
measuring 2.5-cm wide by 7.6-cm long, were applied to the back of each of six human
25  subjects. The subjects were placed in a prone position with arms at their sides and he‘ads
turned to one side. Samples were applied without tension or pulling of skin to both sides of
the spinal column with the length of each sample positioned at a right angle to the spinal
column.
For initial (T,) wet skin adhesion testing, samples were applied in the manner
30 described above to skin which had been sprayed with a measured amount of water ( about
20 uL), so that the skin was visibly wet, immediately before application of the sample.
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Tape Gentleness

The example tapes were tested using a clinical method which evaluates the effect on
the skin of repeated applications of the samples tapes on a human subject. Tape safmpics
are applied to human subjects’ backs in the manner described above for the dry skin
adhesion testing, and then removed by hand 24 +/-2 hours later. The clinical researcher
then does a visual assessment of the condition of the area under the tapes, and if the
condition is acceptable, a new piece of tape is applied to the same spot, then removed by
hand after another 24 +/- 2 hours. This sequence is repeated for a maximum of 8 tape |
applications, after which the test is discontinued. The visual assessment of skin condition
involves a rating on a scale from “0” being none to “5" being extensive, based on the
amount of erythema and edema (redness and swelling) and denudation (skin stripping) of
the test site. If the clinician rates a site with a 2.0 or greater, the skin condition is
considered unacceptable and no further tape samples are applied.

The gentieness data are expressed as a numeric value, which is the difference
between the number of applications of a test tape as compared to the number of
applications of the nonwoven backing tape commercially available under the trade
designation MICROPORE, from 3M Company, St. Paul, MN, tested in the same .
experiment (i.e. on the same human subjects for the same duration). For example, if the




W 0/78885 16 9 OEC 2003 PCT/ US9943865 Sol ventless pol ynerizati on negngdsy;
such asvﬁj@,ﬁmti nuous free radical polynerization in an FEAVUSYRDSES
described I1n U'S. Pat. Nos. 4,619,979 (Kotnour, et al.) and 4,843, 134
(Kotnour, et al.); the essentially adi%ati c polynerization nmethods using a
batch reactor described in U S. Pat. 5,637,646 (Ellis); and, the

nmet hods described for 5 pol ynerizing packaged pre-adhesive conpositions
described in U S. Pat. No. 5,804,610 (Haner, et al.) nay also be utilized
to prepare the polyners. An adhesive conposition according to.the present

i nvention can be forned.by. mxing : PORH fape {s@8.00,agd
conponeAyYerage Wﬁ’r@f@gﬁ“‘g‘gﬁg}%?ﬂ% ggﬁesggﬁj%?gsent I%R?i ,gﬁj%g)og;ner' zation of
nonorer § sémpRthaBan Avéragaaf TAE| the samplisegivgs psere rbP-271 O e P esent
during the | yner,i zat i . Néwing stAR: adhesi ve conpositions of
the pr eg%ﬁlﬁtpeﬁr‘i'\%ﬂ{i?b%sggg}r@fgoappi | edﬂhcg)fg backing by a variety of coating
met hods i ncl dorey_brush, roll spR&¥ngsnread, wire, gravure, transfer

roll, air kniOf _ tor bl ade coat,g@ggenqe by hot nelt coating, with the

| at ter being preferred. If the coggl_(l)tfltion i ncludes a solvent or water, it

is then dried.Mt—2a.00enmperature (e *© 15 about 65C to about 120C) and a
tinme (e.qg., Wrglzsn‘i nutes to abeidderurelylgentld so as to provide an

adhesi ve tape; for exanpl e. The thickness | ayer of adhesive may vary
over a broad *2hg8-58f about 10 m&ﬁ?%fﬁgn%&%pgl hundred microns (e.g.,

about 200 miggEnsg)so Once t he adhemumaticonposition has been coated, and

optionally crosslinked, the 20 a i st face of the article may, l
opt ibnal ly, bse%fﬁét cted with a tggngorary, renovable release liner (i.e., |
protective liner) such as a polyolefin (e.g., polyethylene or

pol ypropy!l ene) or polyester (e.g., polyethylene terephthalate) film or a
pl asti c%—ﬂﬁ&

T} ? ) )
Such filnms may be treagted w t.h r.el eas & as
silicones, weBmesityf ARSI RIS S a PERRESuFEAdrFigte “‘fwe(?f?&"gm E‘m
an inner cylinder of a Gurley densometer to force 100 cc of air through a 25-mm circular
15  sample of the sample is determined in 2 manner analogous to that described in ASTM

D737-75. Samples with Gurley porosity values of >100 sec are considered occlusive.

Moisture Vapor Transmission Rate (MVTR)

MVTR was evaluated in 2 manner analogous to that described in ASTM E 96-80 at
20  40°C and expressed in grams transmitted per square meter per day (g/m?/24 hr). A tape
sample must exhibit an MVTR value of not less than 500 g/m?/24 hr to be considered

. permeable to water vapor.




25 9. DEC 2003 WO 00179885 17 PCT/ US99/ 13865 Backi ngs. and Articles Th§n
stick pressure-sensitive adhesives of the present inventiopc*

wet or

Rbo,AdbeT €
nYOR0 78885 and similar surfaces are useful in many e ic?ﬁ’
applications. For exanple, these wet stick adhesives are useful in nedical

applications, such as surgical 5 tapes, 2bandages, athletic tapes, wound

dressi ngs, and drapeskto‘adhere to noi st skin
areas of the body prone to npistness. The wet-stick adhesive can be coated

onto any backing suitable for nmedical uses including occlusive -
(substantially non-breathable) and non-occl usiv r ) backi ngs.
Ccel usi ve backi ngs EXAMPEES mbmdaz,om&ﬂé{fie?%é@? si."i

Non-limting

LDl eSO etk BRBAGR Al (199 e e Cormspaning

substrat es,

es of non-occl usive backings include woven
nonwoven substrates (sdéd¢ihesive ®ent angl ed materials), nelt

bl own webs, fg,gsrgsqeﬁ%ﬁé_p%@rli% HRAOESAS wer preparad by blendingas iseogbth as

t hose describ

. 5496 603 (R tpah. 3 Tybisad | Y,
t he et - atdybdte @QNEEInethyl mqtbﬂcnﬂétef(M%AcA)f(gé’ggB P?fff@ggs%r? Ié?éc‘% n’%‘%%‘s y15

coating rr%?ggstcrigg&‘%u% (BRI, 45857, ETE(Yung dvabkExampld Bewith @filmgfoming ncl ude

one or

rel ati velci%mmrﬁigiﬁlﬁscgg? Lﬁéﬂgmgﬁy ﬁ%%@%&éﬁpg%ﬁ@ﬁkﬁ@ggﬁ@blﬂ;ﬁ(‘g E;h :
commerc
oo o ROl k(@ AL LR E AR5\ B P GoaBADFOpliaidY sausl “eg?(éﬁgggg:é yne
pol y§ herr hhpekwars @e hydraphilicoplastisizer anethoxy paly GHIEDs g0 Fna

PEBAX,

h PE 2533 o ek - base
pol yet h;ﬂitﬂgl? %@g@lﬁ%ﬁ@é@ﬁ} grgzﬁg one SNthEESIf AR tRkifying mebitmso rosis-

il g@lzqol,JBdFrbe@idﬂﬂ!mmﬂmMMA@Wéésm L 4056,
ARURE
'E i on
d

o o oS A PECH i skan 1 oh

cont ent  gfQRAY.B(Hérciles tmp¥ileringtopahHE) PR
transms S&t?er:'n RIORST Hc&Ston, FX§MPhéRydrophilic polymer TETRONIC 904 (BASF, Mount

15

20

25

Olive, NJ) was inciuded in the adhesive composition of Example 11. In the case of each
polymer mixture, molten components were added to 2 twin-screw extruder (temperature

than or equal to 140 °C) equipped with a contact die coating station,

intained at less ]
maintaiiy r/rayon backing as

biended until homogeneous, and then coated onto a nonwoven polyeste
described in U.S. Patent Nos. 5,631,073; 5,679,190; and 5,496,603 (all to Reidel etal.) ata
coating weight of about 25.1 g/m’. |

The resulting adhesive tapes (Examples 1-1 1) were subsequently evaluated fc.)r skin
adhesion, tape gentleness, MVTR, and porosity according to the test protoc.ols descflbed
herein. The composition of the PSA polymer mixtures and the results of skin adhesion .
evaluations are provided in Table 1A. The results of tape gentleness, MVTR, and porosity
evaluations are reported in Table 1B. Also provided in both Tables 1A and 1B are the
results of testing the nonwoven backing with only a PSA A coating (Comparative Example
1) and of testing commercial MICROPORE surgical tape (Comparative Example 2),

available from 3M Company, St. Paul, MN.

PE 303

surfaces such as wounds or



i nclude certain poiyether am des such as PEBAX 4011RNOO ( At ochem Co.) 9 B{d2003
25 pol ywiebhdmags described in U S. Pat. No. 4,598, 004 (HePCFaKSp/13865t h

cl asses of materials in sandw ch-type arrangenents) to nmay al so be used

in conbination with each other (e.g., ilor the noisture vapor

transm ssion properties of the dressing. 9 DEC 2003 WO 00/ 78885

PCT/ US99/ 13865 18 EXAMPLES This invention is further illustrated by the

foll owi ng exanples that -are not intended to limt the scope of the
invention. In the exanples, all parts, ratios and percentages are by _-

wei ght unl ess Aﬁtoi‘ﬁiﬁ"%c@fegiy? gggggh@ﬂed WAlR tﬁ@PMgJomnéreﬁtm bfxhssaveampléed to
7

eval uate and ze the wet stick esi by Rr@duced
in the exanhdemenstiited geodsinitial skinadhesiPmio ¥t ”éé%@@@?“?o@%’gn(m g from

Al drich Cheni Sabld b/ drynidassion citiveFoi sach jofi thecepagplesy dry an

descri bdg® ?@Wﬁo val.uati on_of JBE @ly avith

Conposi twarskimadmm@a&m%ﬂgﬁﬂWH@P&’HFF@P‘B‘P@%‘Z@Q%%JA‘?{ det er n‘idnjz;ti :)n.

Hunap s@§Awﬁ§&ﬁ§§§ﬁw ggarygeila.tﬂmssad!hesb@rtmws alsoAAsFRANSERAYS and t he
ce

pr esence/ abse vari ous .bo i Haras sighifitantdy er age
val ues ofxcelent WW?W&B@#@“%%%%@%@%CS) st r esuu%‘i‘? rom sever al
i ndi vi dugd$io0&d S To therBiampld 5. Abhextroples RNEFS TRy VEREE I nitial

ski n adhesi,on (To adhesi bnds3hestng dwel | tines (T24, T42) was
measur edmege Y&%ﬁ&ﬁ@ﬁﬁﬁ*‘*ﬁ%ﬁ%@r&ance with the widely accepted PSTC 1
Peel Adhesion Test (incorporated herein by reference), a testing protocol
establ i shed by the 20 Specifications and Technical Commttee of the

Pressure-sensitive Tape Council located at 5700 A d Ochard Road, Skokie,
IL. The test was nodified for our purposes by applying




the tape to the skin of a living human. For dry skin adhesion testing, mp
sanples (one for To and one for T2, or T,, ), each neasuri nﬁ 2.5-cm\gi 2003
by 7.6-cWO0MIss8swere applied to the back of each of six hu ects.
The subjects were placed in a prone position with arns at their sides and
heads turned to one side. Sanples were applied without tension or pulling
of skin to both sides of the spi najjcol um with the | ength of each sanple

positioned at a right angle to the“spinal colum. For initial (To) wet
ski n adhesi on

-estRegT—SsarmqSTWeT ppiigain ghé manner 30 descri bed.
above to skin which hli'dabeen sprayed| W th ja jrgagurfed anount of water ( °
about 20 L), go thdathg gkijn s|vis| blyl et], |i predi ately before .
application of [the dampl e [ 1 EDE@Q( 03 PCT/ 1] S99/ 13865 Th
~—sanpl es were prRessed it Oy ME i par r-gtIf®€l noved at a rate of
approximately 2.5 crjigec it di ngl e fpriwdrd gnd reverse pass. No manual
pressure was applie_Eto t He |rql lled dufipg qpQlijcati on. The sanpl es were
then renoved filve .mmButes (T0-wet—a+tety —24—qr 48 +/- 2 5 hours
(T24/ T48) after plgEgatipn at lajrenpval | angl g df {180 and at a rempval rate
of 15 cmmn ysifg (i ﬁenti nal tadheslon (Ldstigr equipped with a 11.3 kg
test line attagheg tigla FDRCH [ s I he e et lattached to the edge of
t he sanpl e furth@t_ﬁrfgff‘:t—h Al ¢olru ndally lifting about 1 cm
of the sanple f|rdgn t[@SKk| n[ and &t tia¢hi nf clig to the raised edge. The
adhesi on tester vﬁsza's_fr in-g ot eHrE—pd st or-driven 10 carri age.
The measured for-(%m‘ i red| to efif gctl repo ofl gach tape sanple was
reported (as an fvef g8e g\f o6 e epky ' in Newtons (N) per dm
Preferably, inifti8l HiBesfOR] [ % ek N ¢ W plgrijs at | east 0.8 N'dm The
ratio of wet to déy idt=t | al | aghesianlis preferabyy at least 0.65 |
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| 15 Tae Gentl eness The exanple tapes were tested using a clinical nethod

whi ch evaluates the effect on the skin of repeated applications of t&€E( 2003
sanpl es WH0E88R a hunan subject. Tape sanples are applie FA86S

subj ects' backs in the manner described above for the dry skin 20 adhesi on
testing, and then renoved by hand 24 +l- 2 hours later. The clinical
researcher then does a visual assessnent of the condition of the area

under the tapes, and-if the conditi%Dr\ci s acceptable, a new piece of tape

is applied to the sane spot, then re ed by hand after another 24 +|- 2

hours. Thi s sequeree—s5—Fepeptet—for ety of-t81t ape  applications, -
after which the|test Iiﬁ scon]?i nued. {THe {viisyall assessnment of skin
condi tion 25 inyol ves| d&raling a |sdalle [f fom 'Ol Ibei ng none to "5" being
extensi ve, based on' tjhg &mﬁ aryEHENER @14 @ (redness and
swel | i ng) and dgnudat] g I~ Sk D1 NG RO pHe [t ést site. If the
clinician rates asitle h |a 2.10 |or| drqatlent, |thejskin condition is
consi dered unacce%a : d ing flurjt h tlape'isampl és|are applied. The
gent | eness dat a [al@ &g sed |as nurferfi d Vallu¢, {which is the difference
30 between the rur%er;gd 2ppl ijcatijors |off § tlegt |[tape as conpared to the
nunber of applifcami ofs ot M BgpkB N & @he commercial ly avail able
under the trade siigr' L BN = g BB hany, St. Paul, M\,
tested in the samgd €& menti (|i .ie.] gn|the sam hufran subj ects for the
sane duration). |Fdg egs e, iff {the |9 |DBEC{2003 |WD 00178885 PCT/ US99f 13865
20 average nunbgr Pfe@gpricagiions [(T1rgmic-]10 test [subj ects) of M CROPORE
tape is 8.00, ard%-a sanpl p hals lant dvdrgge of {7]17, {the sanple receives a
score of 0.83 Then_g"res af el thhein | 4ssi gned |ajgeént!| eéness description based
on the foll ow ng sg%e: @ore Raltiind [5[0.[00-1.00|very gentle 1.00-2.00
gentl e ezl RIERELCEEBREERERRE
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2.00-3.25 noderately gentle 3.25-4.50 noderately traumatic 4.50-5.5
traumatic 10 5.50-6.50 very traunmatic Porosity Porosity was eval uate 0159 20

procedurngqowhes®in the time (in seconds) necessary for an ircRUs®bassder of
a Gurley 8ensorret er to force 100 cc of air through a 25-mmcircular 15

sanple of the sanple is determned in manner anal ogous to that described
In ASTM D737-75- Sanples with Gurley ggrosity val ues of >100 sec are

consi dered occl usive: Mifsture Vapor Transm ssion Rate WTR MWTR was

eval uated in a manner anal ogous to that described in ASTME 96-80 at 20
40C and expressed in grans transnmtted per square neter per day(g/n2/ 24
hr). A tape sanple nust exhibit an MVTR val ue of not |ess than 500 g/ n2/24
hr to be considered - - perneable to water vapor. 9DEC2003 wo 00n8885 21
-PCT/ US99/ 13865 EXAMPLES 1-11 and COVPARATI VE EXAMPLES 1-2 Preparation of

P - it | il Adhesi T

A serics of ot - ol ARSI sl COMPARATIVE EXAMRL R N Can 0

i sooctyl 5 acryPpdparatiGipf BSahYlixwuresard LoxTespe g‘f‘@%?”h‘jeeg onent PSA
"PSA A", d | ' turés BBcatSpdndingig et al ),

Exarp o 5, "wk AP AR AR RE R A PENTRE B o %&ﬁq %roﬁtgeﬁm)a )

acryl at edh&siye mpesywen: prepated angescobedin E’&%’Bﬂ’%ﬁ 1 BHORL 2129 . 'B. F.

a0 L opbly et PRA ih0.05%18BP phiptoinidatoo [ AVALURE AC
315, B. #P° 6’&??% ?%?%%%WMO Phptoinidatool {pee (

: ally, gdded to, th | i waKe the
hydr ophidcidoxybeszontienenc, desathed &F%?&Fﬂ%&n TRIAoRkel %@gg%fﬁe thye
described in Example 1 of U.S. Patent No. 5,804,610, was substituted for PSA A”.In the

10  case of each polymer mixture, molten components were added to a twin-screw extrudcr -
(temperature maintained at less than or equal to 140 °C) equipped with a contact die coating
station, blended until homogenecous, and then coated onto a nonwoven polyester/rayon .
backing as described in U.S. Patent Nos. 5,631,073; 5,679,190; and 5,496,603 (all fo Reidel
et al.) at a coating “weight of about 25.1 g/m?’. Several days after coating,. the adhesive tape

15  samples were UV cured at 700 mJ of UV-A/cm®. No attempt was made in these examples
1o optimize the post-coating curing conditions.

The resulting adhesive tapes (Examples 12-29) were subsequently evaluated for
skin adhesion, tape gentleness, MVTR, and porosity according to the test protocols '
described herein. The composition of the PSA polymer mixtures and the results of skin

20  adhesion evaluations are provided in Table 2A. The results of tape gentleness, MVTR, and
porosity evaluations are reported in Table 2B. Also provided in both Tables ?.A and 2B are

" the results of testing the commercial MICROPORE surgical tape (Comparative Example

3).

25  OBSERVATIONS o
T, wet and dry are all above 1.35 N/dm, and nearly ali of the wet/dry initial

adhesion ratios were > 0.8. All samples are highly breathable as seen by MVTR and
porosity, and nearly all are rated gentle or very gentle.
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pol ymer TETRONI C 904 (BASF, Mount dive, NJ) was included in the adhesive

conposi t i on—of—Exghpe—1+ 7 aseTof—gaphr m xture, nolten
conponents (were @added{to a tw ew ttrud br | ( ure nmaintained at
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EXAMPLES 30-46 and COMPARATIVE EXAMPLES 4 AND 5
Preparation of PSA Mixtures and Corresponding Adhesive Tapes
A series of hot-melt polyacrylate PSA polymer mixtures and corresponding
adhesive tapes were prepared as described in Examples 12-29, except that a woven
5 celiulose acetate taffeta (backing used in DURAPORE surgical tape, 3M Company, St.
Paul, MN) was substituted for the nonwoven polyester/rayon backing and the coating
weight was about 58.6 g/m’. UV curing conditions were not optimized.
The resulting adhesive tapes (Examples 30-46) were subsequently evaluated for
skin adhesion and MVTR according to the test protocols described herein. The composition
10 of the PSA polymer mixtures and the results of skin adhesion and MVTR evaluations are
provided in Table 3. Also provided in Tables 3 are the results of testing the commercial
DURAPORE surgical tape (Comparative Example 4) and 3M Cloth Adhesive Tape,
Product No. 2950 (Comparative Example 5), both available from 3M Company, St. Paul,
MN.
15
OBSERVATIONS
The initial adhesions, both wet and dry of all of these examples are all >1 N/dm, and are
higher than the Comparative Examples.
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et al.) at a coating weight of about 25.1 g/n2. Several days after coaf[pgsg

t he adhe@b\ﬁﬁ e 15 sanpl 8%
nbRbe npl es were UV cured at 700 mJ} of U\
attenpt was m&asge in these exanples to optimze the post-cr)?:.i ngncaam;i ng

conditions. The resulting adhesive tapes (Exanples 12-29) were

eval uated for skin adhesion, tape gerdQ eﬁless,rrpl\/k/'I'R, and) por osi f;b;gggregit ln)g;
to the test protocols described herein. The conposition of the PSA polymer
m xtures and the resudlts of skin 20 adhesi on eval uations are provided in
Tabl e 2A. The results of tape gentleness, MWTR and porosity eval uations

Fesul t o of ‘i estENGMRBESHHS! sndi COnERaRa i Y ARIFEESE A0B 72 2P
Eégm)l e 3). 25 mﬁﬁlmng,@mmw@@mng.mw dm and ’
y al'l of the wet/dry injtial esi.on ratios wene > Al sanpl
are highly breserinspf hoteelt pa asvlq\vﬁ/%%%pﬂymggmmgﬁﬁgﬁgﬂﬁ%gﬁ g, | a[“g €s
; if Sod/m 2%@#5@5%})5‘5 Hete pephred asUeE¥ribedGA Exbpls/ 17 BBAXcAT Thays waBBesiiyose
5 acetate ta{ff‘etar bacﬁi>ng used ixlqu%JRAPORE surgical tape (by 3M Company, St. Paul, MN)
was substituted for the nonwoven polyester/rayon backing and the coating weight was
about 58.6 g/m’.
The resulting adhesive tapes (Examples 47-64) were subsequently evaluated for
skin adhesion, tape gentleness, MVTR, and porosity according to the test protocols
10 described herein. The composition of the PSA polymer mixtures and the results of the
evaluations are reported in Table 4. Also provided in Table 4 are the results of testing the
woven cellulose acetate taffeta backing with only a PSA A coating (Comparative Example
6) and of testing DURAPORE surgical tape (Comparative Example 7), MICROPORE
surgical tape (Comparative Example 8), BLENDERM surgical tape (Comparative Example
15 9), and 3M cloth adhesive tape (Comparative Example 10), ali of which are available from
3M Company. It is noted that examples listed with identical PSA polymer mixture
compositions (e.g., Examples 47 and 57) represent separately prepared and evaluated

adhesives and corresponding adhesive tapes.

200 OBSERVATIONS
Initial adhesions, both wet and dry are all > 0.8 N/dm, and the wet/dry initial adhesion

_ratios are nearly all >0.80. All tapes are moderately gentle to very gentle, and are more
gentle than Comparative Examples 9 and 10.
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6 W 00/78885 28 PCT/US"/ 13865 9 0 E C 2003 EXAMPLES 30-46 and COVPAR/@@ YE?[][IH
EXAVPLE ‘ﬁ% Preparation of PSA M xtures and Corr espopet/ososiigesi (-.E
Tapes A series of hot-nelt polyacrylate PSA pol yner m xtures and

correspondi ng adhesive tapes were pregared as described in Exanples 12-29,
except that a woven 5 cellul ose acet at 2taffeta (backi ng used i n DURAPORE
surgical tape, 3M Conpany, St. Paul, MN) was substituted for the nonwoven
pol yester/rayon backirng :and the coating weight was about 58.6 g/n2. UV
curing conditions were not optimzed. The resulting adhesive tapes -

(Exanpl es 30-46) were subseguent | I f | fsaqhespoe and WT
according to t MLES&SO&)??& Wﬁ@mﬂ%gﬁmom tiron 10 of
the PSA pol yner ppipdratioh oI P A Mixnuresiand Cotrespondiagiuthesivediapesn TR
eval uations are provided in Tabl . |+ | thd Rple§Sondi € t he
results of tedSPRE Q @t%m?lg@agetiﬁweg\#}%ﬁgﬁ aGlt ape (g%)o ug ative
Exanpl e fihe@(éltaphl Wed prepatod as describgbin Examplerct-1A@s parggpa tive
Exanpl e 5), bo avail a Sivmdraniktured\df « PSA ABSAHAVATI ONS
o i ol dkgh 5ﬁg§n§%§hb§§§3§i¥ dagg%%e &g Y <A ghe, 2l 1
N dm andvVaid/RBIACIRI0 weegrthe hedrophifie plasiiciger Egi ang{qr %@%’&5&1; "V
tackifier ECR 180. '
The resulting adhesive tapes (Examples 65-78) were subsequently evaluated for
skin adhesion, tape gentleness, MVTR, and porosity according to the test protocols
10 described herein. The composition of the PSA Polymer Mixtures and the results of the
evaluations are reported in Tabie 5. Also provided in Table 5 are the results of testing the
nonwoven polyester/rayon backing with only a PSA A coating (Comparative Example 11)
and of testing the commercially available MICROPORE surgical tape (Comparative

Example 12).
15



OIM.~ Ocl N~ C-GC-CCEEEEEG-F: ~ r- DOONo- Nzr 9 VE C 2003 WO
00n8885 PC /US99/ 13865 30 EXAMPLES 47-64 and COVPARATI VE EXAMPLES 6 AIQIZE]E?E 2003
Pr epar atwo 0o/mss$SA M xt ures and Correspondi ng Adhesi ve Tap€3/Us9%/4386&s of
hot - mel t pol yacryl ate PSA pol ymer m xtures and correspondi ng adhesive
tapes were prepared as described in Exanples 1-11, except that a woven
cellulose 5 acetate taffeta backing used in DURAPORE surgical tape (by 3M
Conmpany, St. Paul, M) was substituted for the nonwoven pol yester/rayon
backi ng and the coating wei ght was about 58.6 g/nR. The resulting adhesive
tapes (Exanples 47-64) were subseque%t y evaluated for skin adhesion; tape
gentl eness, MVTR, and porosity accordirng to the test protocols 10 descri bed
herein. The conposition of the PSA polynmer m xtures and the results of the
eval uations are reported in Table 4. Also provided in Table 4 are the
results of testing the woven cellul ose acetate taffeta backing with only a
PSA A coating (Conparative Exanple 6) and of testing DURAPORE surgical
tape (Conparative Exanple 7), M CROPORE surgical tape (Comparative Exanple

8), BLENDERM surgi EaL Thp Qmoa at i ehExa;cp 1§:§N ndl 3M cl ot h
adhesi ve tape (Conpagat V@ [Bx¢anpd | EOF: A6l Fofn mindh fare avail able from 3M
Conpany. |t is notEHEt-hat (eldnpiel® 19 Bt W i [Pd8nPiféal  ASA pol yrer
mxture gewpesHtrpNs—<E U} aMprES 47 [an ) repﬂeﬁnt separatel y
prepared And eval upt |g,s've reebp | MGeddipesi ve t apes.
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20 OBSERVATIONS Initial adhesions, both wet and dry are all > 0.8 Nd Dé%%h?.
/

t he wet/cu,éohﬁga?gal adhesion ratios are nearly all >0.80. PtrusoPrsss
noderately gentle to very gentle, and are nore gentle than Conparative

Examples 9 and 10. 1-- 20 DO 21 v a. '\5 WSW 32 Pcr/Us99n 5 9 D E C 2003
EXAMPLES 65-79 and COVPARATI VE EXAMPLES’11 AND 12 Preparation of PSA

M xt ures and Correspondi ng Adhesi ve Tapes A series of hot-nelt polyacrylate
PSA pol ymer m xtures-and correspondi ng adhesive tapes were prepared as
described in Exanples | -11 as part of a conponent 5 m xture design

experinment. Optiqgnall Bfﬁf/j to I ' Q" Pi4 and
AVALURE. AC210" wERAMIEL. g‘?‘ﬁﬁm"l‘# @%ﬁg&?‘?}‘ %‘E?’%‘E_Ef%%%salf or t he :
hydr ocarbon  t ackiephpitidnGst BSA Miitarescamd Corngspendiog AdhesivesTapssany| es
65-78) were subpseguent|y eval uat f ' '&hdtcﬁi?&sg&ﬂﬁé ness,
MWTR, and por GQF‘E sg?hgg%eﬁgory%cﬁﬂ%te?{g& ﬁ@pg}egggﬁgﬁ 10 descri bed h%r ein. The
conposi t ixdResdfe tajks vié pRelayetieas desoribedds Examplesel -1 &8s part o5a MEBIC oy 5] uat i ons -
are reported in Table. 5. ' ' th Shepdy et RExtees bt “PSK A”
t est ihg W@Wﬁ‘&ﬁ%%ﬁloﬂoq’gﬁéé@g% r@é{}i‘é ﬁgltl)%giﬁg erﬁp?‘g% 1"-553 6 coati ng
( Conpar atandeA EABURECACD)0 crdkC 31l 5 eass thnbydraphilis SastiE} P@’ PP-abl e
M CROPORE  sur 8164l li@RPadhEOR U (ERarSRETY 843 Nere SufbsBguerfily evaluated for
skin adhesion, tape gentleness, MVTR, and porosity according to the test protocols
described herein, The composition of the PSA polymer mixtures and the results of the
10  evaluations are reported in Table 6. Also provided in Table 6 are the results of testing the
nonwoven polyester/rayon backing with only a PSA A coating (Comparative Example 13)
and of testing the commercially available MICROPORE surgical tape (Comparative

Example 14).

15
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34 9 PCT/US"/135 BE[ 2003 EXAMPLES 80-85 and COVPARATI VEW; 43

14 Preparo7888s of PSA M xtures and Correspondi ng Adhesiv apes series

of hot-nmelt polyacrylate PSA polynmer m xtures and correspondi ng adhesive
tapes were prepared as described in Exanples 1-11 as part of a m xture 5
conposition variation experinent. Optionally added to the polynmer m xtures
of " PSA A" and AVALURE AC 210 or AC 315 was the hydrophilic plasticizer
MPEG 550. The resulting adhesive taqges (Exanples 79-84) were subsequently

eval uated for skin adhesion, tape gentleness, M/TR, and porosity according
to the test protocols__descrihed iA—The

y—Fhe-conposi tion of the PSA pol yner
m xtures and the results of {he 10 evpl pations are reported in Table 6.
Al'so provided in Tables@ argB e e = 5} tlesting the nonwoven
pol yest er/ rayon backi i b Ot ¥~ a FPRAPAMT 04t | ng (Conpar ati ve Exanple 13)
and of testing the co rcifall hvai | abl el M CROPORE surgi cal tape
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: 65 WO O

?gvgnf):igﬁgqoggqss?gﬂ US99/ 138GS Various nodi fications and al t%*}gg{] O/!ﬁﬁﬁ?@
_ econe apparent to those skil [

departing fromthe P Iled in the art

36

Various modifications and alterations of this jnvention will
become apparent to those skilled in the art without departing from the
scope and principles of this invention, and it should be understood that

5 this invention is not to be unduly limited to the illustrative embodiments
set forth hereinabove. All publications and patents are incorporated
herein by reference to the same extent as if each individual publication
or patent was specifically and individually indicated to be incorporated

by reference.



scope and principles of this invention, and it should be understood that
this invention is not to be unduly I|n1ted to the illustrative enbodlﬂ@ﬁggm3
set forth herei nabove. All publications and patents are incorporated
herein by reference to the same extent as if each individual publication
or patent was specifically and individually indicated to be incorporated
by reference.- 9 DEC 2003 37 Claims 1. 3& wet-stick pressure-sensitive
adhesi ve conprising: (1)-a pressure-sensitive adhesive conponent
conprising: (1) at l-east one copol ymerized nonoet hyl eni cal |y unsatur at ed
(meth)acrylic acid ester conprising Glaimiskyl group having at least 4
carbons on average; and (2) at |east one copol ynerized nonoet hyl eni cal | y
unsaturated reinforcing nononer; and (2) a filmform ng conponent

conpri sing: (ﬁl)rve%f-sti@@éﬁes@@ré’“se%ﬁn%%é&%é B6mbRikalg: wei ght  of

copol yneri zabl e nononmers of the filmformng corrponent of at |east one
copol ymer i zed1r}onoaspr@ssemerfmsgtwmaélamvetcemp(qmnh)camgrismgam d ester

a2 Teast ane copolhler | SaaRG APaRPERSHRt hdesRERaRay R saRfadl” ¢

wet - stick pressure- Sens@rﬁéﬁl‘@a@ﬁ}ﬁ%é‘ad@eéﬁﬂﬁftﬁﬁ%hﬁn@@malfkfyl group Hhﬂ& uman
sprayed with a measured anount of water, so that the skin™ is visibly wet

with an initial wet skidtlgasedicanbens an avessgena8d N dm which is at |east
pr essur o- sensi 11 va dndd 585 e BPRhlis EmoheRybnRbl tinsaturated
reinforcing monomer; and
(2) a film-forming component comprising:

(1) atleast 50 wt-%, based on the total weight of
copolymerizable monomers of the film-forming component,
of at least one copolymerized monoethylenically
unsaturated (meth)acrylic acid ester comprising an alkyl

- group having less than 4 carbons on average; and
(2) at least one copolymerized hydrophilic acidic monomer;
wherein the wet-stick pressure-sensitive adhesive adheres to skin of a |
living human sprayed with a measured amount of water, so that the skin
is visibly wet with an initial wet skin adhesion of at least 0.8 N/dm,

which is at least about 65% of an initial dry-skin adhesion.

2. The wet-stick pressure-sensitive adhesive of claim 1 wherein the
(meth)acrylic acid ester monomer of the pressure-sensitive adhesive

component has the following general formula:

ko
H,C=C—C— —0R?

Wherein R! is H or CH; and R? is a linear or branched hydrocarbon group
of 4 to 14 carbon atoms optionally including one or mare heteroatoms.



(meth)acrylic acid ester nononer of the pressure-sensitive adhesive
conponent has the following general fornula: R 0 111 2 H2CCC OR §0EC 2003
Werein Rl is Hor CH3 and R2 is a linear or branched hydrocarbon group of
4 to 14 carbon atons optionally including one or nore heteroatons. i
9DEC2003 38 3. The wet-stick pressure-sensitive adhesive of any of clainms 1
or 2 wherein the (nmeth)acrylic acid 88ter nononer is present in the
pressure-sensitive adhesive conponent in an amount of 85 w-%to 99 w-%
based on the total weight of the copol ynerizable nononers. 4. The wet-stick
pr essur e3.sensitie wet&zmkajmesmfe aenysitive @dhiesivelef3amh of eflaimstiher Bydr ophilic

aci di ¢ nononer, i s an eth saturated carboxylic¢ acid, an
et hyl eni cal | YWO@EiR GP%&B%“EE«? L? \écﬁg?ﬁeréﬂon%ﬁ"ﬁ{ﬂ%ﬁfﬁnfﬂw iR at ur at ed

phosphoni ¢ agﬁr@ss e- Féﬁlﬂ@%%ghmﬁfﬁoéom&ﬂgﬁ‘lﬁm“@ﬁ aﬁﬁ Lt FSS LS, 6FB8I tive

adhesi ve of s erern ydr ophi |c aci di c nononer is
present in thet-%} basedt onrthe totatpeeight of themdpalymerizabile inovortet 15 wt - %
based on the total weight of copol ynerizable nononmers of the filmformng
conponent. 6. The wet-stick pressure-sensitive adhesive of any of clains

1-5 whi i ar el'héﬁ%%—%'tu'cﬂ'iﬁ@ssm]re-é’%hﬁﬁ@é @l QQ@FHf‘aﬁ'hf'Sf dahaskl §9~ i

wet - st i pressure-sensitive esive o of clainms 1-6. net hod of
maki ng a wet -tbeﬂvﬁdrppbd;rsmcaﬁlsenemmm mahﬁhvbmﬁailan.wsaturatem ms 1- 6, the

et hOd conpr 'c%'rggxyﬁlc 3 nlq e%ﬁyghlc%ﬂgddr%sa?urateg sulfonic acid, an

ethylenically unsaturated phosphonic acid, or mixtures thereof.

5. The wet-stick pressure-sensitive adhesive of any of claims 1-4 wherein
the hydrophilic acidic monomer is present in the film-forming
component in and amount of 1 wt-% to 15 wt-%, based on the total

weight of copolymerizable monomers of the film-forming component.

6. The wet-stick pressure-sensitive adhesive of any of claims 1-5 which are
crosslinked.
7. An article comprising a backing and a wet-stick pressure-sensitive

adhesive of any of claims 1-6.

8. A method of making a wet-stick pressure-sensitive adhesive of any of
claims 1-6, the method comprising combining under conditions for
polymerization:

(1) at least one monoethyienically unsaturated {meth)acrylic acid
ester comprising an alkyl group having at least 4 carbons on
average; |

(2) atlieast one monoethylenically unsaturated reinforcing monomer;

(3) atleast 50 wt-%, based on the total weight of (3) and (4), of at
least one monoethylenically unsaturated (meth)acrylic acid ester

comprising an alkyl group having less than 4 carbons on average; |



-

pol yneri zation: (1) at |east one nonoethyl enically unsaturated
(meth)acrylic acid ester conprising an al kyl group having at |east 43 DEC 2003
carbons on average; at |east one nonoethyl enically unsaturated reinforcing
nononer; at |east 50 wt-% based on the total weight of (3) and (4), of at
| east one nonoet hyl eni cal | y unsat ur at @? (meth)acrylic acid ester

conprising an al kyl group having | ess“than 4 carbons on average; 9 DEC 2003
39 and (4) at Ieas:_tnd')ne 'hydrophi lic acidic nononmer, wherein at |east (i)
and (ii) or (iii) and (iv) are polynerized prior to conbi_nin i.ii). and
(iv) or (i) a(ﬁd (|qt)leaﬁtég'b%(’f‘[‘/idﬁ%ﬂ’wl'c@C‘dT‘h@"‘HﬁrﬁSG %lf'elaq"a.awgas%r(&@n% t he at

| east one copol y s 5{)\?%")@;@?\,18%@31&811"%2% @tcgogpé s&% ra¥\l ic acid

ester conprising an I"esSs aver age and

the at |east one (¢wpot fiyendzgld, hestrempivelyi.c aci d| C nononer are
copolynerized prior to the addition of at |east one nonoethylenically
unsaturated (neth)acrylic acid ester conprising an al kyl group having at

| east 4y%car be’Fﬁ Rt h@&ﬁij%@qﬁn@@%ﬁéreﬁﬁi‘ﬁé 2P st P é’d’B:"ch]%gzed

nonoet hyl eni cally unsa rerntorcing nononer e of a wet-stick
pressure sensnbnuetmmmsalheuﬁsatlﬁdtm‘s(math)acs\mmamcﬂ ester ¢ompgsu|mgnaam sprayed

i th d t_of wat that the skin i vwet with
i U1l et SR SERHB NS Tes thalbe cotbans paaverags andiiBea IeBSkenehout

65% of an i nigobalyrAedz&khydrsiiaR aBididhirinet Bee coldlyferizkd Bporo@or i ses:
the addition of at least one monoethylenically unsaturated (meth)acrylic
acid ester comprising an alkyl group having at least 4 carbons on
average and at least one ¢opolymerized monoethylenically unsaturated

reinforcing monomer.

10. Use of a wet-stick pressure sensitive adhesive for adhesion to skin of a
living human sprayed with a measured amount of water, so that the skin
is visibly wet with an initial wet skin adhesion of at {east 0.8 N/dm,
which is at least about 65% of an initial dry-skin adhesion, wherein the
wet-stick PSA comprises:

(1) a pressure-sensitive adhesive component comprising:

(1) atleast Qne. copolymerized monoethylenically unsaturated
(meth)acrylic acid ester comprising an alkyl group ha\}ing
at least 4 carbons on average; and

(2) atleast one copolymerized monoethylenically unsaturated
reinforcing monomer; and

(2) a film-forming componeht comprising:

(1) atleast 50 wt-%, based on the total weight of
copolymerizable.-monomers of the film-forming component,
of at least one copolymerized monoethylenically
unsaturated (meth)acrylic acid ester comprising an alky!
group having less than 4 carbons on average; and

(2) at least one copolymerized hydrophilic acidic monomer’;




(1) a pressure-sensitive adhesive conponent conprising: (1) at |east one
copol yneri zed nonoet hyl enically unsaturated (meth)acrylic acid estergpgr 003
conprising an al kyl group having at |east 4 carbons on average; and (ZE at
| east one copol yneri zed nonoet hyl enically unsaturated reinforcing nononer;
and (2) a filmform ng conponent conprising: (1) at |east 50 w-0/6, based
on the total weight of copolynerizabl4. nononers of the filmformng
conponent, of at |east ©ne copol ynerized nonoet hyl enically unsaturated
(meth)acrylic acid ester conprising an alkyl group having less than 4.
carbons n auseagfean adhdsiye)ardicld eaaprisimg & dpakiywesind advélyrdrichpbréssuraci di c
nmononer; 9 DEC 2003.40 11. Use of an, adhesive article conprising a backing
and a wet - st iSERSL}) psive gepding ko C&ﬂﬁbii ve according to claim1.



