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Met hods Field of the Invention 5 This invention pertains to_a

pressur eVOMEPY e adhesive and nore particularly to a preddUfRid¥ssitive
adhesi ve containing a poly(al kyl ene oxide) copol yner that provides bond
formati on useful for adhesion to wet surfaces, such as skin or like
delicate surfaces. Background of invention 10 Pressure-sensitive adhesive

(PSA) articles are used in. i de variefy,.0 a [ ' where there is a
need to adhere to skiWFfT‘é}F&éMb‘F%Ye%e%hgieseéﬁg‘iM%Lér@ssor sur gi cal
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bal ance the olhRGhiaioalpeRsiaYich pgssus-bémsitevetddhesivg ndiBorepastisulerly s@inesi on
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to wet skin as well as . to dry skin. Thys, < b Mt BRsEsVes
that adhBFeSSWrErSESi S adheiiLg C%ﬁﬁ"?’&éé‘s‘foﬁ])gglrkly P%‘E%Z‘ﬁeg cgﬁ!iﬁl%gr{g ?ef erred to as
"wet - st i blid fashast ussul fonadhegipn cavkt surfachs saeh ag Fippolkadeitpate surfaces.
pressure-sensitive adhesive articles for application to wet skin has been

the use of pattern coated adhesives. A discontinuous 20 adhesive coating
on a bacBiacggmlundvwd lnventwli n to breathe, at least in the areas of the

bacjg ng not ¢ ieh i adhgsiive (PR fidleparaghdiisa diidelakeylofn U. S. Pat ent
nactd 4, 595.08'?5?‘%8%5&1 NEES Zdke

. 00 tter, et al.) a 3,942 (Lugast, .. <) Il as
EP 353972ppiiakenpwhere thare i 2 yeed iy a‘%&“@ ( %?’gaé?@e*&edéﬁl)ti%efhgg%%\fe nt
docunent gu,%mqa Bakdidgd, afuldiic tipes] surgitardrapes part tapes arftabedised ivadhesipganedisal er ent
backi ngs., 25 (Meth)acryl at,e _press - i tLyve .V as medvith adnk Ve
ot or | ar SeTgF HEhg® h CerRRe S bl oPaRER: %n%‘&%@ffﬁr_ Rert
optical of atest ydhesivieatidlesds tregiesd smbalancgritic obisaayeek ArgvidnESP e phigh
| nhey ent |y, S AGKMRLIET ) R&' Kl wr&&aﬁ-ﬁ;ﬁan%mg,v@e@dmmme atihesives
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materlalst%a require no additives s as. tacki fyi r esi.as): ahe
t ypi cal | yh#t@dhere 2 Wt oTypabHi3ssse PYTUF & F‘Tec"eg%ﬁeaq%g? e‘%"&ﬁ%nr?grrer s of

nont erti gypesdegohol s. Exanpl es of 30 such nononers include n-butyl
acrylate, 2- et(B]Xel ar})%)é ach 35 e A4S 'pr(i)\?ci&%(étﬁéss%%[%hﬁi@e alIRSARWicles for
application to wet skin has been the use of pattern coated adhesives. A discontinuous

20 adhesive coating on a backing allows the skin to breathe, at least in the areas of the

backing not coated with adhesive. This approach is disclosed in U.S. Patent Nos.
4,595,001 (Potter, et al.) and 5,613,942 (Lucast, et al.), as well as EP 353972 (Takemoto,
etal.) and EP 91800 (Potter, et al.). These patent documents generally teach intermittent
coating of adhesives onto different backings.

25 (Meth)acrylate pressure-sensitive adhesives are attractive materials for many
applications. (Meth)acrylates are known for their optical clarty, oxidativc resistance, and
inherently tacky nature. Inherently tacky (meth)acrylate pressure-sensitive adhesives (i.e.,
materials that require no additives such as tackifying resins) are typically formulated
predominately from acrylic acid ester monomers of nontertiary alcchols. Examples of

30 such monomers include n-butyl acrylate, 2-ethylhexyl acrylate. isooctyl acrylate, isonony!
acrylate, isodecyl acrylate and dodecyl acrylate. When these (meth)acrylate monomers are
polymerized, the homopolymers have a glass transition temperature (Tg) of less than about
10°C. This low Tg is a necessary property in (meth)acrylate materials that exhibit tack at
room temperature. Such (meth)acrylate polymers are hydrophobic in nature and, without

35 modification, are generally unsuitable as wet-stick adhesives.

A means to increase the hydrophilic character of (meth)acrylate polymers is to
copolymerize the (meth)acrylate monomers with hydrophilic acidic comonomers, such as
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initial esion. 15 Surmary of Invention Briefly, in one aspect .
of tlhe present I nvention, a wet-stick pressure-sensitive adhesive is
provi ded $hgihiy t,hﬂ“;}hﬁsﬁure sensi ti ve adhesi ve conprises: (a) at |east

one copol yneri zed qionoet h ma& eser‘n \yen?iéﬁ {vgtestnm FJS¥1|HJCCSEH§QV@‘CI d
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adhesive is provided wherein the pressure-sensxtlve adhesive comprises:

(a) at least one copolymerized monoethylenically unsaturated (meth)acrylic
20 acid ester monomer, wherein the (meth)acrylic acid ester monomer when
homopolymerized has a Tg of less than about 10°C;

(b) at least one copolymerized hydrophilic acidic monomer; and

(c) at least one nonreactive poly(alkylene oxide) copolymer comprising at least

two copolymerized alkylene oxides, at least one of which is hydrophilic
25 (e.g.. ethylene oxide) and at least one of which is hydrophobic (e.g.,
propylene oxide).

In another embodiment is an article that includes a backing and a wet-stick
pressure-sensitive adhesive as described above. The adhesives of the present invention
adhere to wet surfaces, preferably and advantageously, to wet skin. The glass transition

30 temperature of the adhesive is preferably at least about 10°C. The glass transition
temperatures of the homopolymers and adhesive are typically accurate to within +5°C and
are measured by differential scanning calorimetry.

Yet another embodiment is a method of making a wet-stick pressure-sensitive
adhesive. The method includes combining under conditions effective to cause

35 polymerization: at least one monocthylenically unsaturated (meth)acrylic acid ester
monomer, which when homopolymerized, has a Tg of less than about 10°C; at least one
hydrophilic acidic monomer; and at least one nonreactive poly(alkylene oxide) copolymer
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honmopol yneri zed has a Tg of |ess than about 10C, (b) at |east one

copol yrrewc;?e]oz.l Hi/drophl lic acidic nononer; and (c) at |east one nonre!igtDE\[;gﬂm
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al kyl ene oxi des, at |east one of which is hydrophilic 25 (e.g., ethylene

oxi de) and at Ieast one of which is hydrophobic (e.g., propylene oxide).
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an adhesi ve art %‘EF‘ZE‘E%%V’I PP YEKi ng and a wet-stick pressure-sensitive
5 adhesive | ay‘pfesdjrs-pamdvd ddhesion’ onREAST mferhie anescostasuk matesskihae- sensitive

Cnat ur ot SATDRaRR e ot RS RS ARARE VIR b 4R8 TREREMMLRRARA) (o1 c

acild est applyingomdy hQWEIFTcW@m)@eﬁ yhvpger pegse)s AfaaCFQP@Plel@é%tltﬁ%‘éﬁﬁe&%Pnloc
at | east opﬁ'ﬁré‘sgtﬂgldﬂﬁﬁ%z%em KOPHeh | b? 1RO AH1 §ui SFRRRERI, whith inditatkedat one

nonr eact Imva?enpa?é gavaﬂngk a lst%?aGgeOmxcl)guﬁzls 5(98 of Yess lrhag ggg)urt I4Sd n%’al;asczﬁ a?measured at
room temperature) have pressure sensitive adhesive properties;
“wet-stick adhesive” refers to a material that exhibits pressure-sensitive adhesive
20 properties when adhered to at least a wet surface, preferably, to both wet and dry surfaces,
particularly skin;
“(meth)acrylate monomers” are acrylic acid esters or methacrylic acid esters of
nontertiary alcohols, the alcohols preferably having about 4 to 14 carbon atoms;
“hydrophilic acidic monomers” are water soluble ethylenically unsaturated, free
25 radically reactive monomers having carboxylic acid, sulfonic acid, or phosphonic acid
functionality and are copolymerizable with the (meth)acrylate monomers;
“hydrophilic alkylene oxides™ are monomers that are polymetizable to oligomers
or homopolymers that are soluble in room-temperature (25°C) water at 10% by weight;
“hydrophobic alkylene oxides” are monomers that are polymerizable to oligomers
30 or homopolymers that are insoluble in room-temperature water at 10% by weight;
“copolymer” includes a polymer of any length (including oligomers) of two or
more types of polymerizable monomers, and therefore includes terpolymers,
tetrapolymers, etc., which can include random copolymers, block copolymers, or
alternating copolymers; and
35 “nonreactive” refers to components that do not contain free radically reactive
ethylenically unsaturated groups that could co-react with the comonomers or
functionalities or significantly inhibit the polymerization of these monomers.
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phase separate from the present adhesive compositions.

20 The ratio of each comonomer in the wet-stick adhesive composition can be chosen
to optimize the performance. For example, higher levels of the acidic comonomer can
increase the overall Tg and the stiffness of the wet-stick adhesive composition. However,
the increased Tg (and modulus) may necessitate higher levels of the poly(alkylene oxide)
copolymer. Dependant on the desired end use, higher or lower levels of poly(alkylene

25 oxide) copolymer may be beneficial. For example, if high cohesive strength is desired,
typically lower levels of poly(alkylene oxide) copolymer are used.

The present invention also provides articles that include a backing substrate having
a continuous or discontinuous adhesive layer disposed thereon. Preferably, such articles
have an initial wet skin adhesion of at least about 20 g/2.5 cm (0.8 Newtons/decimeter

30 (N/dm)), and more preferably, at least about 40 g/2.5 cm (1.6 N/dm). Preferably, the
initial dry skin adhesion is at least about 20 g/2.5 cm (0.8 N/dm), and more preferably, at
least about 40 g/2.5 cm (1.6 N/dm). Preferably, the adhesive article (i.e., a substrate with a

continuous or discontinuous layer of adhesive disposed thereon) has an initial wet skin
adhesion that is at least about 65%, more preferably, at least about 75%, and most

35 preferably, at least about 100%, of the initial dry skin adhesion. The comparison of wetto
dry skin adhesion can be carried out using the test protocol described in the Examples

Section. Herein, wet skin has visually observable water thereon.
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10 DE|C 2003 PCTNS99/ 13866 Description of Preferred Enbodi nent(s) 10 DEC 2003
Cener al | t-stick pressure-sensitive adhesive of t

i nventi o#oéﬂﬁﬁﬁ%es a copolyner that includes at |east onmgﬁé%ﬁrﬂ zed
nonoet hyl enically 5 unsaturated (neth)acrylic acid ester nonomer, wherein
the (nmeth)acrylic acid ester nononmer, when honopol yneri zed, . has Tg of
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Preferably, én%lsér?%iaglri SiSH SaRRNS Blth Yo d e sinden e pedfemblyabeat 0.5k about

Nonr eacti ve poly(afkyl ene oxide)s have been used in wet. stick
pressure-skehsitive adhesives in the past. For exanple, U S. Pat. No.
5,733,570 (Chen et al.) teach the use of polyethylene oxide) (PEO and
pol y( propyl ene oxi dee)SM( PPO) ol igonmers or polyners. However, PPOis

hydr ophobi @MetfidrarylafesMaBemetSi t abl e for the present applijcation as is .15
deronstrat ed i nTiowpedtRkiadhesteampiie [ReseREDvantidoeemian aElrs OnGSPRAY MeErized;
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mol eg@il ar ethglrylae) eherem thaalkybgoup hapatdeast abped carpsp aé%/mf P 3XeEI8S ed
range of agggﬁgﬁﬁ%qg-s%qo eRhYS iR oRBmeR £ (1abm)Rndicuicid estpbade

e

s
separate f resent adhesi've conpositions. 20, The, ratio .of. e
cononomner iacrnmmie:waiky!@dqo(lslralswﬁéﬁi)\‘/5r0¢16ﬁﬁ§§*&lﬁ?bl?fe@¥??%g'%ﬁ'8§ié’§“t { 3 %%’P Fni ze
the perforppnce. Fﬁmﬁﬁ@mg% h&ﬂtﬁ:bﬁ%,fdaﬁs@l eﬁ?mﬁ {tthavesagedli Theodkphgnerp cain
increase thé overall Tg and the stiffness o t | Iﬁgllg]ﬂlingﬁ d,
conposi ti o?i?‘quéu)é%i“?mg'lqt@oﬁ“ﬂ@? é’é‘i‘éﬁ’ bFS'“te&ﬁaf h%g'ﬁﬁﬁﬁé)w&rréa@%necesgi tata

hi ghgs | evglese @bnbmerspeely (iHekantle necky potiapers sopoglgssaransibep ARG U Whigh
desired end use, .higher or | r K¥hSR@s BBveothe d6llowing
copol ynmer #&yYEal eﬂeﬂwgﬁgﬁlt_l%‘é@-r liégfaé%ﬁéﬁg}}?%hr%%ﬁé cohes: ve strength is
desired, pateradompuladiyer | evel s of pol y(al kyl ene oxi de) copol ymer are
used. The present invention also provides articles that include a backing

substrate having a continuous or di scddti®Quous adhesive |ayer disposed
t hereon. Preferably, such articl es#gﬁa_v _%_idlljgial wet skin adhesion of at

| east about 20 g/ 2.5 cm (0.8 Newt ons/deci neter
Formula (I}
20 wherein R! is H or CH,, the latter corresponding to where the (meth)acrylate monomer 1s a

methacrylate monomer, and R? is broadly selected from linear or branched hydrocarbon
groups and optionally includes one or more heteroatoms. The number of carbon atoms in
the hydrocarbon group is preferably about 4 to about 14, and more preferably about 4 to
about 8. . .

- 25 Examples of suitable (meth)acrylate monomers useful in the present invention
include, but are not limited to, n-butyl acrylate, decy! acrylate, 2-ethylhexyl acrylate, hexyl
acrylate, isoamyl acrylate, isodecyl acrylate, isonony] acrylate, isooctyl acrylate, lauryl
acrylate, 2-methylbutyl acrylate, 4-methyl-2-pentyl acrylate, ethoxy ethoxyethyl acrylate,
and the like. Various combinations of these monomers can be used if desired. Particularly

30 preferred are n-butyl acrylate, 2-ethylhexyl acrylate, isooctyl acrylate, lauryl acrylate, and
mixtures thereof.
Preferably, the copolymerizable mixture of the present invention includes, based
upon the total weight of the copolymerizable monomers, at least about 30 weight percent
(wt-%), more preferably, at least about 40 wt-%, and most preferably, at least about 50 wi-
35 %. of the (meth)acrylate monomer. Preferably, the copolymerizable mixture of the present
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upon the total weight of the copolymerizable monomers, at least about 5 wt-%, more

preferably, at least about 10 wt-%, and most preferably, at least about 15 wt-% of the

hydrophilic acid (meth)acrylate monomer. Preferably, the copolymerizable mixture of the

20 present invention includes, based upon the total weight of the copolymerizable monomers,
no greater than about 35 wt-%, more preferably, no greater than about 30 wt-%, and most
preferably. no greater than about 28 wt-%, of the hydrophilic actd monomer.

Optional Monomers

25 Minor amounts of monomers copolymerizable with the (meth)acrylate monomers
and hydrophilic acidic monomers, such as (meth)acrylamides, vinyl esters, and N-vinyl
lactams, can be used. Examples include, but are not limited to, N-alkylated
(meth)acrylamides, such as, N-methy! acrylamide, N-ethyl acrylamide, N-methylol
acrylamide, N,N-dimethyl acrylamide, N.N-dimethy} methacrylamide, N N-diethyl

30 acrylamide, N,N-diethy! methacrylamide, N-isopropyl acrylamide, t-butyl acrylamide, N-
octyl acrylamide, 4-(N,N-dimethylamido) butylacrylate; N-vinyl lactams, such as, N-vinyl
pyrrolidone, N-vinyl caprolactam; and N-vinyl formamide. Various combinations of these
monomers can be used if desired. Typically, no more than about 5 wt-% of the total
weight of the copolymerizable monomers are used such that the performance of the

35 adhesive is not impaired.
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As used herein, a nonvolatile component remains present and stable under
20 polymerization reaction conditions. Also, to maintain adhesion properties, the
poly(alkylene oxide) copolymer remains present and does not significantly evaporate from
the adhesive composition. “Nonvolatile component” refers to components that, when
present in the wet-stick adhesive composition of this invention, generate less than about 3
weight percent VOC (volatile organic content). The VOC can be determined analogously
25 to ASTM D 5403-93 by exposing the coated composition to 100°C = 5°C in a forced draft
oven for 1 hour. If less than about 3 weight percent of any one component is lost from the
pressure-sensitive adhesive composition, then the component is considered ° ‘nonvolatile.”
Additionally, the poly(alkylene oxide) copolymer is nonreactive to prevent reaction
or interference with the polymerization of the copolymer formed from the (meth)acrylate
30 monomers and hydrophilic acidic monomers. However, if the poly(alkylene oxide)
copolymer is added during polymerization of the reactive monomers, there could be a
small amount (typically, less than about 1 wt-%) that bonds to the pressure sensitive
adhesive due to chain transfer. Because this is not a significant amount, the poly(alkylene
oxide) copolymer is considered “nonreactive.”
35 The poly(alkylene oxide) copolymers include at least two copolymerized alkylene
oxide monomers, at least one of which is hydrophilic and at least one of which is
hydrophobic. A preferred copolymer is formed from ethylene oxide and propylene oxide.
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20 Monomers that may be used to make poly(alkylene oxide) copolymers include
ethylene oxide and related glycols as a hydrophilic component and propylene oxide,
butylene oxide, trimethylene oxide, tetramethylene oxide and the like and related glycols
as a hydrophobic component. The poly(alkylene oxide) copolymers may be terminated
with lower alky] groups, amino groups, hydroxyl groups, carboxylic acid groups, aromatic

25 groups, or other nonreactive groups.

Examples of useful poly(alkylene oxide) copolymers include, but are not limited
to, those poly(alkylene oxide) copolymers available under the trade designations
TETRONICT™ (tetrafunctional block copolymers derived from sequential addition of
propylene oxide and ethylene oxide to ethylene diamine with hydrophilic endblocks) and

30 TETRONIC™ R (tetrafunctional block copolymers derived from sequential addition of
propylene oxide and ethylene oxide to ethylene diamine with hydrophobic endblocks)
copolymers available from BASF, Mt. Olive, NJ; PLURONIC™ (triblock copotymers
with poly(ethylene oxide) end blocks and poly(propylene oxide) midblock) and
PLURONIC™ R (triblock copolymers with poly(propylene oxide) endblocks and

35 poly(ethylene oxide) midblock) copolymers available from BASF; UCON™ Fluids
(random copolymers of ethylene oxide and propylene oxide) available from Union
Carbide, Danbury, CN; and JEFFAMINE™ poly(alkylene oxide) copolymers available
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acid base interactions. Suitable crosslinking agents are disclosed in U.S. Patent
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

25 copolymers present in the adhesives of the present invention. It should be understood,

however, that such crosslinking agents are optional.

Suitable crosslinking agents include thermal crosslinking agents such as a
multifunctional aziridine, for example. Other crosslinkers include 1,6~
hexanedioldiacrylate and trimethylolpropane triacrylate, and substituted triazines, and the

30 chromophore-substituted halo-s-triazines described in U.S. Patent Nos. 4,329,384 (Vesley)

and 4,330.590 (Vesley).
Another class of suitable agents are the copolymerizable monoethylenically
unsaturated aromatic ketone monomers free of ortho- aromatic hydroxyl groups such as
those disclosed in U.S. Patent No. 4,737,559 (Kellen). Yet another class of suitable
35 crosslinking agents are the multifunctional radiation-activatable crosslinking agents
described in International Publication No. WO 97/07161 (assigned to 3M Company), and

in U.S. Patent No. 5.407.971 (Everaerts et al.). Also suitable are hydrogen-abstracting
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If used, the crosslinking agent is used in an effective amount, by which is meant an
amount that is sufficient to cause crosslinking of the pressure-sensitive adhesive to provide
20 adequate cohesive strength to produce the desired fina) 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
25 Other additives can be included in the polymerizable mixture or added at the time
of compounding or coating to change the properties of the adhesive. Such additives, or
fillers, include pigments, glass or polymeric bubbles or beads (which may be expanded or
unexpanded), fibers, reinforcing agents, hydrophobic or hydrophilic silica, toughening
agents, fire retardants, antioxidants, finely ground polymeric particles such as polyester.
30 nylon, and polypropylene, and stabilizers. The additives are added in amounts sufficient 1o

obtain the desired end-use properties.

Polymerization Initiators
A free radical initiator is preferably added to aid in the copolymerization of
35 (meth)acrylate and acidic comonomers. The type of initiator used depends on the
polymerization process. Photoinitiators which are useful for polymerizing the
polymerizable mixture of monomers include benzoin ethers such as benzoin methyl ether
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20 mercaptoimidazole, 2-mercaptoethyl ether, and alcohols (e.g., isopropanol), 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. The chain transfer agent is typically

used in amounts from about 0.001 part to about 10 parts by weight per 100 parts of total

mOonomer.

25
Methods of Making Adhesive Compositions
The wet-stick pressure-sensitive adhesives of the present invention can be prepared

by a wide variety of conventional free radical polymerization methods as descnbed in
textbooks and open literature such as “Principles of Polymerization” by George Odian,

30 published by McGraw-Hill Book Company. Specific polymerization methods used in this
invention are discussed under “GENERAL PROCEDURES” in the Examples.

In one solution polymerization method. the alkyl (meth)acrylate monomers and
acidic monomers, and poly(alkylene oxides), along with a suitable inert organic solvent,
and free radically copolymerizable crosslinker, if used, are charged into a four-neck

35 reaction vessel which is equipped with a stirrer, a thermometer, 2 condenser, an addition

funnel, and a temperature controlier. After this monomer and poly(alkylene oxide)

copolymer mixture is charged into the reaction vessel, a concentrated thermal free radical
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crosslinked., Pretefabliend 1€ ihnQisbddWith SitAGRM! toicfeatieh inkattnasphere. Once
PEEW t

copol yneri e reactive nmo T ki
produce phessilcht solotienggin thesvaseelgs heaier 19 s %{;gﬁ%@'f %%Eﬁg%ep}h\a’ig’?ﬁér, .
P§¥ mg'[ ?glﬁiﬁg %tf%rﬁ’fﬁ:'t hs SiP86 BiriSthie RBtirse LEMH feactionr. & xemyzrsion 6F about A ’

f Tk ! .
|t 6 act et toaPPRLPOrGRaT DR CRuenb oot P AR OfT dlineSORRASE
Nos. 4, 37Q r2AdvddHBiviéran) hot $nclBdoabdide sdkekiven SuitBbBOBrPOgaiBaReRS, il . ), and

4,554,324 (Hysman). Conbi nhatj.on f. var.i el g BEER
used to AeRECEHBAY e@B%BF%ﬁ%ﬁ‘éqlﬁﬁe\%lel% %ilhg?ﬁ%ﬁgﬁﬁiéstﬁiﬁr thet“lﬁcrlg\glgrl:tbe

i nvent i Onhdriviss hawrdelyaffentiteseantion. Showealzents indedestiby ag¢tE€sIGeHEGEn
. . ; : 3 ts
are optional . Suitable cros e i 1 I"ng agen
agents sdEﬂL)é!.scﬁé?’ltlﬁ_’?’B:ln(eFT%ﬁcﬂ%% H%?i%rg'i g?‘ nggfgﬁgmr g?éc&%pf abowisong
tC: ORG| i l“@f@nt e vt 1o Sboth @RperrthbbxivaiEhy Pated age it ﬁﬁ?‘&%"&%‘bﬂr TSAEANS
H : acry %rg??oﬁgp p%bRﬁfﬁygéﬁé%%dé) i A%LIRAST, iAlftdt andolodrtonophor e- subst i t ut ed
al o-s-tr I'nes scrrbed 1n U 'S, Patent Nos. 4 84 (Vesley) and
4,330.590 (Vesheyther pripmiseratanagethet Tasle P&Bﬁ"é‘“&b@ﬁg"aé}a ‘oig jtacd
copol ym%‘g%ﬂcgzloi;nqa%%nwf%w G8hbver MpGael i dorapasitidri, along athesuiteblsner s
free of rht )-dromat i1 ig%groxc?/l ups suc@ as 6. g6 on6d fletithk S
Pat ent  NoRhoRIFBRLSEFOSHEFRH)C p‘\}g{‘“ﬂﬁﬁm&hoéﬁ’ PSS ‘lf) aﬁ e 35
g; gzi : : n Eaﬁi@er&ﬁﬂﬁ?ﬁi ;ﬂg?mteh@edﬁnl dni hemGitel. anizen-ditie satmophees. iselt 3 pitrogen
slinkin en esari hed o r i ' i 071
e Ml i A TR
a |CT 3 'usél shyausfiabplotaadiveoaogewitisnirgictimythat RoubBanisdy ARt {0 5003
9143888 et radiation, and irradiating through that film in air using fluorescent-type
ultraviolet lamps that generally give a total radiation dose of about 500 milliJoules/cm®.
20 Solventless polymerization methods, such as exposure to ultraviolet (UV) radiation
as described in U.S. Patent No. 4,181,752 (Martens), the continuous free radical
polymerization in an extruder described in U.S. Patent Nos. 4,619,979 (Kotnour, et al.)
and 4,843,134 (Kotnour, et al.); the essentially adiabatic polymerization methods using a
batch reactor described in U.S. Patent No. 5,637,646 (Ellis); and. the methods described
25 for polymerizing packaged pre-adhesive compositions described in U.S. Patent No.
5,804,610 (Hamer, et al.) may also be utilized to prepare the polymers. In using such
methods, the package would include the reactive monomers and the nonreactive
poly(alkylene oxide) copolymer.
The adhesive compositions of the present invention may be applied to a backing by
30 a variety of coating methods, including brush, roll, spray, spread, wire, gravure, transfer
roll. air knife, or doctor blade coating.
If the composition includes an organic solvent or water, it is then dried at a
temperature (e.g., 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 or dressing, for example. The thickness of the

35 layer of adhesive may vary over a broad range of about 10 microns to several hundred

microns (e.g., about 200 microns).
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carbonyl s such as ant hragui none. benzophenone, and derivatives thereg@ 87
disclosed in U S Patent No. 4,181,752 (Martens et al.). Qther suit pé 003
crossl i NWP9/788%dnt s i ncl ude chemical crosslinkers that relRFTPEH1%¢e
radicals to carry out the crosslinking reaction. Reagents such as

peroxi des, for exanple, 5 serve as a precursor of free radicals. Wen

heated sufficiently, these precur i ]| Ngid £41 osinked. shet hat
bring about aq;;(cségq ?Ch‘ﬁ?lﬁacg iS9%3s Wedn! coad@NEidapEioh&lBecroslink

@REY''on 0t the pol ymer .chaj ns. _ Asj firom
t her mal gahdahetsesfansbf iheartnloseyi miﬂf&!w@bf‘oﬁ@}qc%gi"ﬁé' HEFPIIE G rﬁgﬁ"%{!ﬁi eved
5L ol BT G SRR sl 0 s amlgammon & bea

radi atio si cal crosslinkin e : sed.
I n one epbbhgiopeikne)bheolyhsiel € P%Y%Q%IFP%W?P&BE%% tfﬁlglsgga E?‘é%glligﬂng&;rﬂ;ner
such as those fthat ing ﬁﬁf’ AVLeMde rhiteski iaRlas iicared. wares. reyeearbpnsnand

pol ystyr Wé‘ an potl ynet hyl met hacryl ate. Such vinyl-term nated polyneric
crossl i nkhaenbkerononmers are sonetines referred to as macronol ecul ar nononer s
(i.e., "macromers"). Such nononmers are known and nay be prepared by the
met hods 15 di scl os in U S Pat. Nos. 3,786,116 (M I kovich et al.) and

3, 842, 05PAWMAIACH A al .), as well as Y. Yamashita et.al . %;@r
Journal, 14, 2P R60stckaBSsyressedsikve palesiies of the P”F\?ﬁ%‘r‘E}P‘r‘?ﬂ“é’é‘tﬂles\,F g
216-221 (1980). .If . us hfakisBfh] ageaty inedioslegpplivatiomsefdlect i ve
amolfht ,  BYELVRRIMRHSS Sé(mrr%gdrﬁl&gl%r Elg?r%gél?ﬁtp t is sui]if L GLERhS 5&11 Yss

crossl i nkéxampid, thdse wat-stiek pdhesWas ple; UpE "‘Zd‘hg‘ffi\?@ PB'provi de C%O adequat e
cohesi ve Siienal hrckdniy gAYaRPEND difetd wdnéiniin aifaess wah 5 BiouRds YS9 t he
substrate 0 nterest. Preferably, if used, the crosslinking agent is used
i n an anoefithe bpdupepe WMPISPEFt t o about 10 parts, based on 100 ﬁrts of
monaners. O herpdddhdsiveasnsiohecambilincluded inanManssy P ARSI

ol ymeri bl i xt _ d i_'. i o t
Ehaiéje Lﬁ@nﬁ%&ﬁ:{gﬁ @ﬁ"ﬁ%ﬂéﬁgaﬁé‘g‘ﬁ’@ﬁ‘ bh 7®in t8¢ f@RIQWadiimgwrorcoati ng to

e. Such additives,.~.or | , include
pi gent s, dgt@amuons paitingmni at 14estosicanaldf SHdagL @\Bﬁ?‘%‘?ﬁ'ﬂggf '%aecme’gplgéiied or’
unexpandedy {1 R d E1YCR Gl RGOty SRapleabifoats onfinIpknaecs ofica,
t ougheni n ‘gﬁeor?t_s,. B I re-retardants, anti oxi d?ion c?amJ ' B?hydrg Qupd pol yneric
parti cl es seitable wwsy@@v@{na%aﬁw%?fﬂﬁ‘av%% ypropyl ene] “ahd stabilizers.
ihe addit L¥SRofdfs alhad poly P, Scameratalravatighle bideaihe dasiEnalet r ed
end-zlése er OYp rt |L %Sl such as HYTREL 4056, from DuPont Co.), polyurethane (e.g., commercially

available under the designation ESTANET™, such as ESTANE 58309 and ESTANE

58237, from B.F. Goodrich Co.), polyether block amide (e.g., commercially available

under the designation PEBAX™, such as PEBAX 2533 and 3533, from .Atoche:m Co.),
olyethylene resins. Also suitable are materials having relatively high

d porous
nois : olyether amides such

25 moisture vapor transmission properties. Examples include certain p
as PEBAX 401 1RNOO (Atochem Co.), and polyurethanes as 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 ransmission

properties of the dressing. Examples of specific dressing configurations for which the

30 compositions are suitable are described in U.S. Patent No. 4,952,618 (Olsen).

EXAMPLES

This invention is further illustrated by the following examples that are not intended

to limit the scope of the invention. Inthe examples, all parts, ratios and percentages are by

35 weight unless otherwise indicated. The following test methods were used to evaltuate and
characterize the wet-stick adhesive compositions and corresponding adhesive dressings
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Pol ymeri zation Initiators A free radical initiator is preferably adggﬂéﬁemm

aidint rrerization of 35 (neth)acrylate and aC|d
The type%ﬁﬁﬁé&bl ator used depends on the polynerization pro@ggagm

Photoinitiators which are useful for polynerizing the poI ymeri zabl e
m xture of nononers include benzoin ethers such as 1? I n rret g ther -10
WD 00/ 78@8stuted iDHE «222pl3. AHCTAEKBlS RISgHe&Fial Y 81315 SBH T A £'t°

subst i t ut,qd.;bep gfnn%ag@@ﬁ@aa&em@ﬁ uaredEbiihwide indjedtedoy despitephenone,

aromatic su des such ‘as 2-napht hal enesul fonyl chloride. and
phot oacti ve OX|des such as |-phenyl-1.1-propanedi one-2-(O

et hoxycar bonyl ) oxi ne. An exanpl erBSTPROMMLEOLEl | y avai | abl e photoinitiator
is 5 | RGACURE 651 (22-di nethoxy-1, 2-di phenyl et hane-1-one, comrercially

avaid abl NatesAbsarptioRy; gy Corporation). Exanpl es of suitable ther nal
ini tiators i ngtvuieatinBN peeny watazaﬁsoa:(tlomiﬁtatl?dhﬂﬁi‘terqoﬂwmiﬁ‘?d’f’ﬁd'@?%ﬂe&es

such as tert d I de,
cyol ohex aheBF Slerdh °é‘%ﬁS{Or?%é‘i@ﬁ{&?ﬁ?ﬂgﬂ@%w&‘gﬁ&“‘%?m‘%&ﬁga3yAzop§r8°X' )
i ni ti at orpwlygedybereitedeplythalate) (BBl gith RIS TCdRS %ﬁ"we “e 10

initiator S| 805 leaboliafromnd dutpatot based
on 100 péir"{eg iBany {’ 1@5 ﬂoﬂ@mﬁuﬁeg (1AROHovEre@ WithRareleab®li B

nmononer . Pol ymerization Chain, Tr qf S q
Opt 1®nal Itwplmnc&ﬂﬁasmtsﬁ@nleal@éﬁ? F §erae! e%lwé’f‘lﬁ'ie}g%{:? &‘ﬁ%ﬁ%ur Ta§eTt iai‘[%oftcont r ol
the 15 myga4héD 'dﬂE@wé)Welﬁm el sl 286 weinhp of PET dits). Dreotther sammt or
agents are nateria ree rad t are
gener al | yWasforked FP‘t"H'ér &Y‘ﬂho“ rgt‘?re{ d’t ng)]()srB%M getlrlft;ésjl T:hggf)%ggg
hal ogenatﬁﬁaﬂwwagweh@msmue hzam metmimmlea Hadsrto sieReze eufl the eXcessHAHBHMd s
such as | nmer, capt ,and th 1
i sooct vyl t‘%u‘%%}ﬁréﬂfiﬁ’g fﬂ%éﬁ ?Gstp% 1%%%]?%%%%% esa:i; ' Xyl
mer ¢Rpt opweighed at ebtaih thO Abserbeh Woiteri Wa E@ﬂ Ota}zwﬁ’ﬁgb%tfﬁo Rig é1¥ %

al cohol s ( Osgﬁgm W@.éiﬁb tdmﬁméncarhﬁaemmgtbe chain
transfer ag§g¥ O%ﬁ% urs]ﬂ#e)l;’er@fﬂﬁI nt ﬁﬁpl ght

and the tfppoubs: Walgt Absarava €6) 2 gder ° ‘gf"’#ﬂf gﬁ@f a‘é@?métél"u%;w% cally

Results reported are the average of 2 rephcanons.

20 Adhesion to Dry and Wet Skin
Evaluation of the adhesiveness of a composition to human skin is an inherently
temperamental determination. Human skin possesses wide variations in composition,
topography. and the presence/absence of various body fluids. However, comparative
average values of tape or dressing adhesion are attainable by using test resuits from several

25 individuals as described herein.
Initial skin adhesion (T,) to dry or wet skin and skin adhesion at 24 hours (T,,) or

48 hours (T,;) were was measured in accordance with the widely accepted PSTC-1 Peel
Adhesion Test (incorporated herein by reference), a testing protocol established by the
Specifications and Technical Committee of the Pressure-Sensitive Tape Council located at
30 5700 Old Orchard Road, Skokie, IL. The test was modified for the purposes of this
invention by applying the dressing sample to the skin of a living human.
Three samples (one for T, wet-skin testing, one for T,dry-skin testing, and one for
T,, or T, dry skin testing), each measuring 2.5-cm wide by 7.6-cm long, were applied to
the back of each of one to eight human subjects. The subjects were placed in a prone
35 position with arms at their sides and heads 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.
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used in anounts from about 0.001 part to about 10 parts by wei ght peil_ i](%(a 00
parts of &053;8884rr0n0rrer. 25 Met hods of WMaking Adhesive Cogeqﬁjsrs,'b/%& Iq
wet - sti ck ‘pressure-sensitive adhesives of the present invention can be
prepared by a wide variety of conventional free radical polynerization

met hods as described in textbooks and open literature such.as "Principles
of Pol yneri zatThosd sdnypi€aestge fapdvarskingalhption weieepphgd Moerawhish Fadgss

Conpany. _Specifjc. Il LD Qs wsRdy bbsdritatie didps @fisiandingr e

di scussednﬁﬁt(ﬁ%?d w&%&éﬁ Sb’é@%)%l%{ggqal ﬁ’%t h E:j(an?)l es. | ndpgne sol ution

pol yrer i »eatéroimmedinsly, bedfors a@pksﬁtwp@éﬂhﬂ%ﬁf\ﬂ%- ate monomers and acidic
m)lnorfer& ang 'sx&gie%we%ﬁre@%hqﬁ@)pla@lmga pikighoHersmbtabite ratwerit or gani ¢
solvent, and free fadical copol ri zabl e crosslinker., |

chariged’ iERPEXimAlel2 heBEes B I mglS foaland PSR P fééa?ap’*ﬁféhﬁ‘?ﬁ?ﬁ’ qas
stirrer, RpliflPloRERIRF durinCapplienset., an addition funnel, and a tenperature

controller. After this nongnmer and I Ky ' ‘oG m Xt ure
i s charged i nt D" REPEEAEATT ﬁ}?n\fﬁlgg\éﬁdogbéﬁié%%%h?{r}gtagg} %ﬁ)élrc?rlg?p r%_ﬁem{ adi cal

- 11 WO 0Q4#3884niR JDECI AR aREMbUEIs bES6 SentimeterstRey MIBNE(FBANIEUHAZAd t o

the addition funnel,, The . | heddi191a 2.4 wrnrglb. and

their corfPBXFEORRIARIPP E%Sé‘ﬁ“{%fﬁ&h??r‘ggﬁqﬁq@? agttqg‘f an inert. at #Dsphere.

OnCH)  purDeccliptwiss sethedito thedghiod therpample BiEpest Ir G B HAY cUEBos e tge

added t hermal. i, Rigt i ' hEthe Skisitandragdcidiig thiegcliphte tivonarssd  of

t he reactrl"’%ﬁfa”xh(g{é)}@%}%ﬁmc}?tg%;&hdtﬁ%tg% ger&lent tao Z ogt 99 5 Geat is

typi cal | yedgbt Hierstiesion epi6nivape sHaiiraaugs moypiet Lo MAGFYUNT" c3h %e removed

to yiel g ,ﬁem;egrfs}&: réfireaid @ff?@h&fﬁ%\/ﬂof%ﬁhtcﬁ@sﬁgim&rpﬂe wagmbnews\aentsa i f

required, may be any organi iguj. ich is an

product aatgrage|of Spi;samp %‘&Pﬁﬁ:aé‘é’%%ﬂgs]“élf)v BF £ é@fﬁeﬁ{&ﬂ{%ﬁ&%@%@a%tﬁj

sol y=nt s ddheldidavedikiv thacE))atee value é¢ gregter thamelbaut Ock Nydm pad Hﬁéé‘?ﬂr&a at

m xtures th of . The. . ' hheabout 30 10 percent by
D Eeioves s 1R i el e VEBE oL g R it

wei ght t ased on'the total weight of the
reactants (nononer, poly(al kylene oxide) crosslinker, initiator) and

sol vent . Inherent Viscosity (IV) (Degree of Polymerization)
The inherent viscosity of a polymer is measured in accordance with the protocol
20 described by Fred Bilmeyer, Jr. at pages 84-85 of the textbook entitled Textbook of
Polymer Science, Second Edition, published by Wiley-Interscience (1971). Briefly,
solution viscosity is measured by comparing the efflux time (1) required for a specified
volume of polymer solution to flow through a capiliary tube with the corresponding effiux
time (1,) for the solvent. The measured variables t, t,, and solute concentration (¢) are then

25 used to calculate inherent viscosity (also know as Logarithmic Viscosity) using the
equation:
n = {Inthy)c
For the examples of the present invention, IV was determined as a 0.25 weight
percent of the adhesive composition in tetrahydrofuran (THF).
30

GENERAL PROCEDURES

Polymerization Process A _
To a glass bottle were added an acrylate monomer (A parts), acrylic acid (B parts),

a poly(alkylene oxide) copolymer (C parts), ethy} acetate(90-97 parts), isopropanol (3-10
35 parts), and VAZO0-67 thermal initiator (2,2-azobis(Z-methylbutanediniuilc), Dupont,

Wilmington, DE) (0.20 parts based on monomer plus poly(alkylene oxide) copolymer),

wherein A+B+C was equal to 100 parts and the quantity of ethyl acetate + isopropanol
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Anot her pol ynerization nmethod is the ultraviolet (UV) radiation ini tﬂﬁd
phot opol yneri zati on of the nononer m xture. This conposition, al ong1 2003
sui t abl ewopéreasss ni ti at or, crosslinker and pol y(al kyl ene oxiEEYSRAHSEy ner
is coated onto a flexible 15 carrier web and polynerized in an inert, i.e
oxygen-free, atnosphere, such as a nitrogen atnosphere, for exanple. A

suff|C|entI |ne SRt eDvetchity adhelsaryer AN
o ool 06 o B AR AR B0AEH GURGYEPaIhig:

astic fil sub antl rent

to ult compadigonsefdianting inhesen VISCOSEN QM) ﬁ’et Pﬁ‘%ﬁ ﬁ?ss? WDMC%QE s ng

f | uor °S 3 lied Yminklld Jsr(ﬁmlml Bt 11530RS sthed, ape mlearnaﬂuhwlgi foe 24 hr ot 260 Cadi ati on
a

dose of Joul es/ cn... 20 Sol vent | eS8, t nmet hods,
such as vaigidsty dhe @esultmcam ymege P@Rﬁswreaf’(?:hﬁﬁn was bR Gség[r? ? é@ t{) E@a& S. Patent

No.5 4, 1§1ridinZapdiid @RSsing bickisgfor EMMldnrcﬁ'eadhasivcampeﬁ@Fyrrerl zation in an
extruder descrl bed in UgS Patent Nos. 4,619,979 (Kotnour, et al.) and
4,843,134 (Kotnour, et al.); the essenti aI | y adi abatic poI ymeri zation

met hods Mrﬁ@v@nobm&s&dﬂctor described in U.S. Patent No: 5,637, 646
(El'lis); an ods.. des Rbnp 3

pr e- adhesi ve Pc?S] ge Hoﬁ‘ygﬂgn%?gsag[r—}h%%gx&§uB95d}EH§i\bérB°dnﬁﬁds.. Bﬁgg% (Haner ,
et al.) a&wdmjgamlhmmﬁtholdldzed‘lhed iprcependang Pe E@FM ?a“?‘h sing such

ods, e149%e ARk ES mmmus:;mtm)aenmled
L‘?eactﬁéﬂ?ﬁsggﬂ%@% kﬂ@enghg%?hqg d|c?g(ly Y c adhesive of
the pr esaMet Swfnenﬁdbnsmeg’/’ Baef b{ﬂ“ioe?llle?‘éoge Qﬁ%tléeﬁ'é’ geye gﬁne“ A eta y oPﬂS
f?g;'spgrﬁ% r%%dﬁ’uc KBS d‘f@*‘-ﬁﬁm%rﬂ&@rs e[n@'d 6 mdby %Wm9pﬁ‘3m¢ canitere (V424w ur e,

, alr knif 0 r
i ncl udescoaﬁn‘@fﬁ@élﬁlaaa'é‘thli’/gﬁfn @tted %’F“T‘%p %lcs J‘ a{l};ﬁ%mc‘gomg%gﬁ :';1? Ur e
(() ﬁeg hbu?;&et;%eage?%mﬁe m?:al ed @9 Ghd akgmbcmotm toefoftm. agrectageuler nm;r:hwmﬁaﬁlgilj 0 a_ll)_ﬁut
i ¥ e. e
t hi3knesaPPERXIMALS Ygg c vg% d‘? Pg (Xﬁr&r&hylg nli@Rfe 95mgﬁ§i§§ aHchy A% me

esive may vary over a bro range of about
10 mi cr ongylicace \sesody(atyetrearkida)icopalnmer.dnigiator a5d ¢ eE?ﬁfﬂ €12 W

0/ 7888 d f[th fillbd
E)leez co:? éaar ‘gEﬁl% 3‘9% ona(r.llB Hﬁ%éﬁéﬁ&m%é PuckITRé Liiseandieplgsolhe °

crossl i1 nked.
pouch was then heat sealed to form 5 cm by 8. 9-cm pouches containing the polymerizable

mixture.
20 The pouch was placed in a water bath that was maintained at about 16°C and

exposed to ultraviolet radiation at an intensity of about 3.5 mW/cm? for 8.5 minutes (UV
Exposure Time). The radiation was supplied from lamps having about 90% of the
emissions between 300 and 400 nanometers (nm), and a peak emission at 351 nm.

25 Polymerization Process C
Polymerized acrylate wet-stick compositions were prepared according to the

method described in U.S. Pat. Nos. 5,753,768 (Ellis) and US 5,637, 646 (Ellis). The
compositions were prepared by two successive adiabatic polymerizations. In the first

reaction, the mixture was partially polymerized and cooled. Then more initiator and
30 monomer was added and the polymerization was continued in a second adiabatic

polymerization. Isopropyl alcohol was added at different levels to achieve adhesive

compositions of varying inherent viscosity (IV). The general procedure is described as

follows.
To a laboratory adiabatic reaction device (VSP2, Fauske and Associates, Burr

35 Ridge, IL) were added an acrylate monomer (A parts), acrylic acid (B parts),
poly(alkylene oxide) copolymer (C parts), VAZO 52 (0.0025 parts based on monomer plus
poly(alkylene oxide) copolymer, Dupont), and the thermal stabilizer Irganox™ 1010 (0.25
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adhesive surface of the article may, optionally, be protected with 40 0DEC 2002

t enpor ar, renovable release liner (i.e., protective lin a
ponoIeP%QOWE”§4, pol yet hyl ene or pol ypropyl ene) or polygé%%ﬁﬂnggf,
pol yet hyl ene terephthalate) film or a plastic film Such 5 filns may be
treated with a release material such as silicones, waxes. fluorocarbons,
and _the i lieccdiapiioRemeppids poliaksiend beidebcorsiiri. Bitesatize CoBNLilPFve
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and porous_pol yet.hy. LeS| NSi1ALSBos Web @D 1P lyanéizaasrewaspe fdmedng
rel ati veﬁﬁprﬁ?‘ﬁ%ﬁ% é&'ﬁ??[n&?lgldx}gggfét rgnsrzigéi 0 )aﬁ{ ‘ﬁf’&t i es. Exanpl es incl ude
certain pilapastadly aaditdetempgrare JEPISEHARE ﬂ:&?g‘ ? ochem Co.), and
polly§Jret hanes as described in U S. Pat. No 4,598, 004 (Heinecke). Both

cl asses of materials nay al so be used in conbination with each other
(e.g., in sandwi ch-type arrangenents) to tailor the noisture vapor

transm SSPxQﬂarzﬂthle Adksival T gﬂ@m’sgg’ gs E)(arrp| es of SpECi fic dr es$i ng

configurations, [ og, whlch RSk LB R Sk leadt pppansigssiarifided in

U S. Patent NdM ’ﬁ‘,"&’éb‘feéf&h%‘g%nc)?’. EXAVPLES . Thi s i nv&q’nﬁi}fgyof@ b4t

i | 1 ust r ateaer-byd tomerwith ekinifg gax awipabla farithe denmed ARAUMEAVENGTSY™ °

20 film dressing examples or 0.04-0.05 mm for tape examples. The coating was dried in an

air-circulating oven at 105°C for 10 min. The adhesive layer was then laminated to a film
dressing or tape backing at room temperature using a standard Jaboratory laminator. 1f the

s were to be sterilized, they were exposed to gamma radiation at a sterilizing dose

dressing
of 25-50 kiloGray.

EXAMPLES 1-7 AND COMPARATIVE EXAMPLE 1
Adhesive Compositions
Adhesive compositions (Examples 1-7, Comparative Example 1) were prt.:pare'd

(Polymerization Process A) from 2-ethylhexyl acrylate (2-EHA) (60 parts), acrylic ac.1d
30 (AA) (20 parts), and various poly(alkylene oxide) copolymers (PAOC) (20 parts) as listed

in Table 1. Table 1 includes adhesive compositions made from PLURONIC™

poly(alkylene oxide) copolymers (BASF, Mount Olive, NJ), TETRONIC™ poly(alkylene

oxide) copolymers (BASF, Mount Olive, NJ), and, as Comparative Example 1, from

ene oxide), MW=2000 (Aldrich Chemical Co., Milwaukee, WI). The adhesive

oly(propyl
poly(propy rent viscosities (1V) and

35 compositions were evaluated for percent water absorption and inhe

test results are provided in Table 1.
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tolimt the scope of the invention. In the exanples, all parts, ratillcgs[]'ién?t':;]03

percent agge q@f8sy 35 wei ght unl ess otherw se indicated. THrernhsdohosdsng -
test nmethods were used to evaluate and characterize the wet-stick adhesi ve

conpositions and correspondi ng adhesi ve dressings -13 WD 00178884 1 0 DEC
2003 PCTI US99/ 13866 produced in the ex I I ' qare

comerci al |y avai | 35X&MPLESS:HHND ﬁ(yﬁpﬁ”% F&Sﬁﬁ:ﬂaﬁéa( | waukee.

W), unless otherw se indicated omdhesioe DiesingfEST PROTOCOLS 5 Wat er

Absor ption Eval uation of percent t absor pt | f Res N adhesive
conmposi ti on \Naé\dlli*éﬁé’ﬁfié"&smﬁ%&ﬁ‘&“m\ﬁ% %gi)ﬂ%%er‘fgﬁ%%gga&?g%gg%r e.g The adhesi ve
conposi t i gdmMEsHsIRAIRe] BITablal (Poinyflet hyl mapectizelyppnth . GASapm pEryYrethape, vi t h

a 0.05 r i . : r fptd @dmmP

i nutes. (FIRYESCAN Saotaadntaf raii ey tahe Ol fé?ﬁ“?t"?ﬁfg T8t 7 6e om x

7. 6- cm safgdian. Dhe setild ithesinaptessingnwenesvghiated (of IR é’f%&%‘iﬁm #&%) to
obtain the .Dry Adhesi ' j isatieRi @Q)). Phe RES valdespf The
ot her sanﬁ‘?lbesﬁﬁa@%?%éé@d;ﬁ%g%ts{g%%& %k%lﬁgﬂli?hh i%?lfraf rggz%. FloeLirS k?r y at room
t enper at ulg (WEHAT, os(&i'kbweresaémaém}ﬁ%d-t&ﬁbﬁ?s‘&&m’oﬂ"t"ﬁgd\)\% aP'e A& with a
liner to GRS ivedtREing afude \biysebistitintitg a dr
tissue pa%%ﬁ%ﬁéaﬁhﬁg?gﬁ% rerr%ege %\?ﬂdfgﬁl sa 1|n§ 1 e%i;%ég }]g,gan\?@g;n t he
AbsdPbed patyéproppieghoxidedtazitheralyiaky ?neﬁé%éﬁoé@?‘rﬁfre oemsé ot a el g?ﬂ of
?r y s?rrpl \%d ﬁEHﬁAtl;:Eﬁﬁgﬁ'&tco%%&EiaP&ﬂﬁﬁim ﬁmsihgsTEGADWMliﬁi(@Wﬁg’;t age_

or mul a: ter sQrption = e [ =1 sive
Wei ght . ﬁégmfsﬂr(ébgﬁpé@ﬂé}“@t %@Magé%\g‘%?’? %Eﬁ}%%%?fo}%g{epgg%d%%si onto
Dry and V\hbiSkisn Fplictat/sabjcaf andeSadiediDeintion (BP) i reovifed farieahh PbRuman
skin is an inherentl epper rea i I, kW eh) Palasases
wi de vari é?‘ia&%’divﬁi‘%%gﬁmeoa?gw%%%ggsﬁgﬁr}? ﬁQli'jtﬁr}(;IIQ1 P }ggiﬁq?m Bsrfc)e/ )absefn e of
varildus boehst 1 BuN/dsn, TadiRey)evajues ofprleatt il vieN/ dmspd de éBGglz of) TRURR° oﬁi
dr essing qgﬁg@ghgn T3hf A 51%& BaRlsanianbahegvd @etsingesoatddswitl tmlyeveptabic25

escribed he

' ndivi dualpsolya(ls)ropylenreI oxide) (Ccr)r?llpgfalive Example 2) exhibited a ratio of Ty (Wet)/To (Dry)

that is substantially lower than the hydrophebic/hydrophilic poly(alkylene oxide}
copolymers (Examples 8-14) of the invention. This demonstrates the importance of having

20 a hydrophilic component in the poly(alkylene oxide) copolymer.
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Initial skin adhesion (TO) to dry or wet skin and skin adhesion at 24pheang)
(T24) or_. 48 hours (T48) were was neasured in accordance E’Eﬁ'n)s?ﬂ?ss\ﬁ‘@ dely
accepte&~9§?6&?4Peel Adhesi on Test (incorporated herein by reference), a
testing protocol established by the Specifications and Technical Conmittee
of the Pressure-Sensitive Tape Council l|ocated at 30 5700 O d O chard Road,
Skokie, IL. The test was nodified for the purposes of this invention by
applying the dressing sanple to the skin of a living human. Three sanpl es
(one for TO wet-skin testing, one for T(, dry-skin testing, and one for
T24 or T4 dry skin testing), each measuring 2.5-cmw de by 7.6-cm | ong,
were applied to the back of each of one to eight human subjects. The
subj ects were placed in a prone 35 position with arns at their sides and
heads turned to one side. Sanples were applied wthout tension or pulling
of skin to both sides of the spinal colum with the length of each sanple
posi tioned @t TNt agz o{the spinal colum. -14 wo oon8884 1 0 DEC

S

2003 PCT/ Us99/[138 sanpl es tested for wet skin adhesion were
applied to skin 24

ted 1 véa
| eavi ng vi spal 1% 3
appl i cationt of jthe
rol Il er novefd at] a
and reverse| pa
application| Th
application|(Tg
centinetersjper
equi pped w th a
was -attached to
manual ly lifitin
clip to thejrai
a notor-driy
each dressir
replicationd

—1
>

oI stened with a water saturated cloth,
s of standing water. inmediately before
The lsanpl es were pressed into place with a 2-kg
gpproximately 2.5 cmsec with a single forward
ressure was applied to the roller during
rg tthén renoved about 2-5 m nutes after
al jamgl e of 180 and at a renoval rate of 15
jl@Usi ng a conventional adhesion tester
ifie attached to a 2.5 cmclip. 10 The clip
anple furthest fromthe spinal colum by
e sanple fromthe skin and attaching the
esion tester was a strain-gauge nounted on
sured force required to effect renoval of
(as an average of 6-16 sanple
nmeter (NNdm. Preferably, to
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TableI —@
PLURONIC™MLYES

D
Adhesive Compositipns
[ETRONICT™ 98K,
TETRONIC™ 13
PLURONIC™ 75RZ _
Poly{propylene 0Xid@) ©

20
20
2

20
20
20
20

AA
P

Componentis (Parts by Weight)

-EHA
60
60
60
60
60
6U
60
60

Ex.
I
2
3
;|
>
6
7
Comp. 1
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15 adhere to wet skin, the (To) wet value is greater than about 0. 84N B 2003
and it iwoQ@ekdsgd that the (To) wet value is approximat el pcibsonasse as the
(To) dry value. Inherent Viscosity (IV) (Degree f Polynerization) The

i nherent viscosity of a polyner is nmeasured in accordance with the protocol
20 described by Fred Bil neyer, Jr. at pages 84-85 of the textbook entitled
Text book of Polyner Science, Second Edition, published by

Wl ey-Interscience (1971). Briefly, solution viscosity is neasured by
conparing the efflux tine (t) required for a specified volune of polyner
solution to flow through a capillary tube with the correspondi ng effl ux
time (to) for the solvent. The neasured variables t, to, and solute

concent r at Fe—¢y thenT25 btfer_f cal cul ate inherent viscosity (al so
know as Logarithmc |scdsity) usimg{the equation 71 =- (In t/to)/c For
the exanpl ¢s of t%.rp SeAtiwention, 1V was determned as a 0.25 wei ght
percent of |the adpepi pepcconpguiftiloin tetrahydrofuran (THF). 30 GENERAL
PROCEDURES| Pol ynerj zjatji gn |Priogesgs |A]To a gl ass bottle were added an
acryl ate mpnonern (A parits) crylli cid (B parts), a poly(alkylene oxide)
copol ynmer (C patts et hyl lagetjatie(90-97 parts), isopropanol (3-10 35
parts), and VAZO ther mal| i|ni{tijaton (2, 2-azobi s(2-nethyl butanedinit ile),
Dupont, WIm ngtog@?ﬁ&. %C;p@rgs:;{tased on nononer plus poly(al kyl ene
oxi de) copol yngs]) | = wherel n A+B= ¢ was equal to 100 parts and the quantity
of ethyl agetage ¥ s:)pr_cl)_lp nal |- 15 (WD 00/ 78884 1 0 DEC 2903 PCT/ US99/ 13866
was equal tio 1 pat-ts—Hre—guanti-tires of sol vent were adjusted to achieve
adhesi ve conp%it%ms pf | viarlyijng ilnherent viscosity (1V). The bottle was
degassed wijth @E(tdgen at| L.0{lijtdr \per mnutes (1/mn) for 1.5 mn,
seal ed, ang thﬁh’_\t‘_t'inrjl)qreglh for, 24 Ne iin a 60C water bath. The resulting
pol yneri ¢ gdhed [ge= $0lutr pnrwasEsiahisequent |y used to coat
gggoo::coscs
~ZE
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Kl-ia
a g
oSS
ROl RRRNE R
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5 various tape and dressing backings for evaluation of adhesive pr oqugg@m}
Pol yner i i on Process B Packaged pol ynerized acryl ate wep-st. esive
conposi t‘?@ﬁ@%ﬁe prepared according to the nethod descrli’gz)(li]b%l:;g%gendi ng
PCT Pat. Application No. 10 PCT/US 99106063, filed on March 19, 1999
(Attorney Docket No. 54642USA1 A) entitled "Wt Surface Adhesives".
Briefly, two sheets of a heat seal able ethylene vinyl acetate film having
a thickness of 64 mcroneters arfl%{g Seyinyl acetate content (VA24,
comercially avail able from Consoli ﬁ?ggb%er nopl asti cs Co.; Schaunburg,

IL) were heat seal ed on Adkesiva €puiposidigas aRAPIEEdt tomto form a

rgc': angul ar p&&ﬁe@iv@%@ﬁgﬁgiﬂlgn%@e?@ﬂeﬁ%ﬂ@@&ﬁaeﬁ;ﬁiﬁrﬂ’tﬂ&ssA)Ifm’lf‘ymo‘t‘xhb' e
m xture conprising an acryl ate nonoper, V. :

oxi fle) caspdaty (KIA), iaerivliF A€iGr(Adhid eipedy k%ﬁ*é’#eid@g@ﬁ?@ﬁm@?g%ﬁ?%?%ﬁgﬁﬁd
del i ver eg i u: hearkons ealcabredamontnt hed pathche inFleesruniseesites aeligeddd t he

filled 8uc was t hen heat seal ed rm5 ¢ méqh S

cont ai ni'E@lft BeAFsiyRErsSRgP xarﬂ’@?ﬁﬁg'.zggﬁ’eﬁceonglg%ﬁ&\?\gé D 2ceg¢€n wat er
bat h t hajqnuase FRhpdsHidibnes 0806 whm IHG mettianefiipo SBSTANENY S8 AV lé?tw‘?%atlﬁ ation
at an intensity of about 3.5 j Jredofes iHigal TTHe) .
The radia&m&wﬁ%&%@ﬁﬁ‘%‘%‘&%?ﬂ%ﬁ%ﬁ%g eégieﬁié@gas u?&g%%;ﬁéé? t he ] '-sts?g%s
betjpeen &eandnity 4618 adhesiorearat for dnngkin adbesiorpr 48 W%%ﬁ%ﬁp%kca%%‘l&?e)n. 25

Pol yner i {—E%:t?gilg mgh%g ggﬂ ﬁ’\e’g’t‘?{% [(E’E,@Z‘ﬁgg ??s:&@a?éu?atwtr'e@lt jealtsepeposided ons wer e

pr epar ed din U S . Pat,. D 768

(Ellis) ZameQSREsUB3Areshe ayERLe §§6r°n¥éateég§erﬁ6%?‘1bﬂ?}ﬁ% lmlga%ﬁ%?%_ég y two

success! ¥l atdionRSDY iBrodRleli FSeach f teamisustd vaheacExapmplestwigh mi xt ur e
allTy po

was partiall ynerized and cool ed. . Thep _nmore iR tha . nqer
was addetfleanienl eRRESHS| SPRPONSHHREEFFIIRRES ot Eﬁ?}gﬁﬁls rllgaak g é?:’gérlxﬁ?gﬁsg%adﬁ?c

POler i Zad EQdmpleSDPARDYS) reprstmisepastehdpteparad and tested aghese\BESSINGS achi eve
adhesi ve_  conposi.tians pf ' [ L 36ASdftaY 1dab\).9 NIdie, TigDeyal
procedur M?ségﬁ&g"isﬂ@ﬁs ggtegﬁg#@g\sz.m?r“gw%ﬁ??at ori adé_?f)ati c reaction

devi ce (VEREs ofadeise0.8 N/ dms eod Tal Wet)/ BEPFY) raBoseifideasi¥-p2ver e added an
acryl ate nononer (A parts), acrylic acid (B parts), a poly(alkylene oxide)
copolymer (C parts), VAZO 52 (0.0025 parts based on nononer plus
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pol y(al kyl ene oxi de) copol yner, Dupont), and the thermal stabilizer

| r ganoxTM 1010 (0.25 -16 WD 00/ 78884 1 0 DEC 2003 PCT/ US99113866 palPdEC 2003
based on wonenrgsss pl us pol y(al kyl ene oxi de) copol yner, C baPGEIUFPYOS6H. ) .

The m xture was purged of oxygen by pressuring the reaction contai nnment
vessel wth nitrogen and venting several tinmes while mxing the reaction

m xture wth a nagnetic stir bar. The contai nnent vessel was pressured to
345 KPa with nitrogen for the reaction. The m xture 5 was heated to
approximately 60C and held until reaction began. Polynerization was
perfornmed adi abatically and the tenperature typically peaked at about 140C.
The m xture was allowed to cool bel ow about 50C and nore nononers and i

i nitiaton re—acded F‘%M_ 6] parts, VAZOTM 67 at 0.003 parts,
VAZOTM 88 at | 0,003 paltls, peroxide at 0.002 parts, all based
on the wei ght>- & noks .“ezg 10 oxi de) copolyner). The
m xt ure vas dnp @35Uring the reaction contai nnent
vessel wijth nitroge tinmes. The contai nment vessel was
pressured to|[345 KP er§econd reaction. The m xture was
heated tq appr o [ feaction began. Pol ynerization
was perfarnmed t nperature typically peaked at about
140C. 15 |Prepar T and|Dr essi ngs An adhesi ve sol ution
was coateld omto |si LS apel using a knife- over-bed
coater with a kn e o des| red coating thickness of 0.025
mmfor 20 Lill m 5 o1 0.04-0.05 mm for tape exanples. The
coating wasgyri T fatii ng| dven|at 105C for 10 min. The
adhesi ve | a¥es d ta.a Bl |dressing or tape backing at
roomterrpergt.ﬁre H:@Eﬁ(m‘atgrg lam nator. If the dressings
were to be S@rif eRIB$RfF o ganma radi ation at a
sterilizipg=qgse ay.| 25/ EXAMPLES 1-7 AND COVPARATI VE
EXAMPLE 1| =8
e & esphErpnEeREeRins
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Adhesi ve Conpositions Adhesive conpositions (Exanples 1-7, Conparati yﬁ DEC 2003
Exanple 1 vvere prepared (Pol ynerization Process A) from 2- et hyl hex

acryl at € R#® (60 parts), acrylic acid 30 (AA) (20 paffdjuUs? g[ﬁ%f“@/arl ous
pol y(al kyI ene oxi de) copolyners (PAOCC) (20 parts) as listed in Table 1.

Tabl e 1 includes adhesive conpositions made from PLURONI CTM pol y(al kyl ene
oxi de) copol yners (BASF, Munt A EX&MMES IEFRONI CTM pol y(al kyl ene oxi de)
copol yners (BASF, Munt dive, %‘h C@g})araltllsve Example 1, from

pol y(propyl ene oxide), MN-AddEsiy l“?ft‘ﬁ“lf‘ﬁ’érﬁ“ A" M | waukee, W). The
adhesi ve 35 Comggglw éﬁdyﬁﬁcﬂlswé pripeddfiPolyperizann Riatess Adfron rtﬂOP'F:ﬁi and

| ODECo00 BT PBe BT E h SR8 TR e BT A A SR AARH Ve xawpLES

10 DEQOO?WEW
2-3 SAdhechp)b@rﬂEr%Sdaﬂgﬁs Adbesf commpmestsiand svithEhainhEEst ‘B‘SQQFJ"WIS&‘SI? M8t ruct ed

by | t he, adh I 1 7,
Cespoct ] V9 3o ﬁ?‘Bg%"%ssmﬁs ﬁ?‘#%ﬁﬁ :ﬁ?ﬁﬁﬂf&‘g ’%"fgkf;?f“ B,
Goodr i ch. adHesive lcangbosi@bips éuibl dnimyp gidaned Ery The

sterile agieside cﬂé@é&@;ﬁ%&ﬁr 16wEY Y Hﬁ;cedreﬁ@@amﬂiatrmhu&ﬂq)hemtnlamedw skin

adhesi on esl on at 48 (513 %ﬁﬁ?er agl% ca}{w&g (T48). The
rati o val dessiogs wgts G(V@bla)qd‘lféf’(ﬂm {Tolyed FHPR %Oe's Qults are
Pnaive %‘?he%@’f“'na@ e oo ol ol ne. s foroahe.
pol y(al kypkpealsy aéf‘éi) 68563% Rr@.’)‘r‘?ﬁg?‘hig?}gglg Splfti?ﬁ% é‘&ae % rd o6me? e%tl ng

E g;\%ﬂ ggw;g (S1iea s&ﬁ’é&%ﬂ%@plﬂia@ﬁibj@t) a]i&ezswwm)ﬂpat@ rlapwg:;l g aﬁagsé)( g)

t est sub}%c‘f‘gasufdra\éa&“istl\:ﬂg%%g B’ltég?‘?ﬁl%alcﬁa ﬁc%yceg gg cril Devi ae':nl $n (8 Sga%%

provi ded Eaam@aasmmdt}?eExmaa]saﬁ@dnd/éi wod Examples 9 apg 4 ARt t':,‘3|3"ngs

'V:;h g 'O 0 pf pT%é})Q'f eaqu%iagﬁ@gs&%}%smgé Uﬁ?opﬂue ﬁ?eséﬁgd et mrram\z tiad TTOVEDT y)

r at |
0.73. Tabivalugs af ail lgast @M@m Hat{ DA V&gﬂ?ég} ch§ E@@’H %ﬁ’ﬁ {eﬁﬁﬁés
hydr ophobiygg T, (Wet)/T, (Dry) ratios of at least 0.64.



pol y(propyl ene oxi de) (Conparative Exanple 2) exhibited a ratio of To
(Wet)/ T él@%)s that is substantially [ower than the CTIU 99,138661 0 DEC 2003
hydr ophobi'C ya“r ophilic poly(al kyl ene oxi de) copol ynmers (Exanpl es 8-14) of
the invention. This denonstrates the inportance of having 20 a hydrophilic
conponent in the poly(al kyl ene oxi de) copol ynmer. WO 00/ 78884 10 DEC 2093
PCTAI S99113866 wo oon8884 10 DEC 2003 PCTI US99113866 -20 WD 00178884 1 0O
DEC 2003 PCTI US99/ 13866 EXAMPLES 15-28 Adhesive Conpositions and

Dr essi ngs _Adhesive conpositions—w ategl (Pol ynerization Process A)
fromisooctyl 5 agrylate |(I|OA) Ci dw(AA). and TETRONI CTM 90R4 (T
90R4) pol y(jal&y! eng Xt ¢9 "Zghiious ratios of conponents and
with the in ent NAilS¢9 @ 85 8 = Tabl e 2. Adhesi ve dressings
(Exanpl es 1/5-28) M né ng the adhesive conpositions
onto 0. 025 jmm pol vuneth t P37) followed by exposure to
gamma radi afi on. The gs were evaluated for initial
(To) 10 jwet anc%drfr‘rgbm ski n adhesi on at 48 hours
after applikatifon To (Wet)/TO (Dry) were al so
cal cul atled. | Tegt le 2. Results are the average
of 6 replicates'f.(G /subject) and a Standard
Deviatign (BD) @s asured val ues. Exanples with

i denticdl aghesisve ., Exanples 15 and 25,

Exanpl es| 16| and=27 es |24 _an ) represent separately

pr epar ed t gsted S of the dressings listed in
/dm T. (Dry) values of at

5 lof at |east 0.62.
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l
U
0.
I
|

sD
04
0.4
0.2
0.8
I.6
0.4
0.5
0.5
0.5
4.3
[.5
4.3
0.7

Skin Adhesion (N/d

.1

1.3
0.7
2.0
3.6
0.7
1.4
I.3
I.1
17.0
472
7.0
I.6
9.1
3.U

Table 3 '
ns and Dressings (Film Ba

io

SD 1T, (Dry)

1.2
0.4
1.8
I35

0.8
0.5
1.0
1.3
3.7
1.5

5.3
1.2

0.3
2.7
0.8

1.8
0.9
I.3
2.6
I.5
1Y
2.0
4.0
1.9
3.9

n
iy
70
7.0

0.9

Adhesive Composit
I, (Wel)

T Y0R4
10
)
15

13.75
2375
10
20
I75
10
J0

U
20
20
20
10

Components
(Parts by Wt.)
I35
15
20
12.5
2.5
20
I3
| )
15
10
10
10
20
10
10

IOA | AA
(£
70
65

73.75

63.75
70
63
67.5
75
o0
80
70
60
70
30

Ex.
32
13
41
43

[ 31
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WD 00/ 78884 1 0 DEC 2003 PCT/US99113566 -22 WO 00/ 7
0 DEC 2003 PCTI US99/ 13866 EXAMPLES 29-43 Adhesive Conpositions and?%%[:]iﬂﬂa

Dr essi n&omﬂ?é%‘i ve conpositions were prepared (Polyneri 2 abFHHSP 13 8s s A)
fromisooctyl acrylate (107, acrylic acid (AA), and TETRONI CTM 90R4
pol y(al kyl ene oxide) 5 copolyner at various ratios of components and with
t he i nherent viscosities as |istadaMPLESBLES73. Adhesi ve dressings

(Exanpl es 29-43) were constructed by l.am nat| t he adhesive conpositi
onto 0.025 mm pol yur et harfé“f@ﬁ"ﬁﬁ?%%%ﬂ@?ﬂﬁ %@%FSSE{‘%F, TPOsSIt1ons

Adhesive compositions were prepared (Polymerization Process A) from isooctyl
acrylate (I0A), acrylic acid (AA). and TETRONIC™ 90R4 poly(alkylene oxide)
5 copolymer at various ratios of components and with the inherent viscosities as listed in
Table 4. (These adhesive compositions are the same as those listed in Table 2.) Adhesive

dressings (Examples 44-57) were constructed by laminating the adhesive compositions
listed onto woven cellulose acetate taffeta (backing used in DURAPORE™ surgical tape,
3M Company, St. Paul, MN). The non-sterilized adhesive dressings were evaluated for

10 initial (T,) wet and dry skin adhesion and for dry skin adhesion at 24 hours after
application (T,,). The ratio values of T, (Wet)/T, (Dry) were also calculated. Test results
are provided in Table 4 and are compared with the results from testing the commercial
adhesive dressing. DURAPORE™ Surgical Tape. Results are the average of 8 replicates
(8 test subjects, 1 replicate/subject) and a Standard Deviation (SD) is provided for each of

15 the measured values, Examples with identical adhesive component percentages (€.g..
Examples 44 and 54, Examples 45 and 56, Examples 49 and 57, and Examples 53 and 55)
represent separately prepared and tested adhesive dressings. All of the dressings listed in
Table 4 had T, (Wet) values of at least 1.0 N/dm, T, (Dry) values of at least 2.2 N/dm.
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1 0 DEC 1003 PCT/ U599/ 13866 -24 WO 00/78884 100EC2003 PCTI US99113! E C 2003
EXAI\/PLE %,?8 Adhesi ve Conpositions and Dressings Adhesiyg ([;‘Sg |on
were prepare ﬁ?ol yneri zation Process A) fromi sooctyl acry 5 10A

acrylic acid (AA), and TETRONI CTM 90R4 pol y(al kyl ene oxi de) 5 copol yrrer at
various ratios of conponents and with the inherent viscosities as listed in
Tabl e 4. (These adhesive conposi EXoAHPLES §hé8sane as those listed in Table

2.) Adhesive dressi ngs ( e Q&g;,{ cted by lam nating the
adhesi ve conpositions gi(dg‘n%vﬁt%é)m\?%o\%%o ce ose g(izlet at af feta (backi ng
used in DURAP;&BEJMeswrgpmﬁoﬁsawp prE@Me@dpr’me“ZSEwn ERFFSS om-

t I d dh FCTMO) iR ol i k1§ TEO t
O o Ly AERERTER SRS AR T TR NICTIOONG b e

in adhesion a
appki cat bﬂxﬂe)(ébpé)yme‘fhevma@usgavgsp g,%@ngﬁonq:gts tvwhl%e(xéeye)-n[f v1sc8gnt1
calculat?dle égsults are provided in Table 4 and are conpared w th the

results |ng t he comerci al adhe ve d rai cal
Tape. Resul tsﬁmaedqdhwwag‘ée%‘f’a%cqné‘ﬁﬁtﬁ rggl E‘gé Qt%gggg Ehaad

replicat e gg&i\pﬂﬁﬁétem@&é PP tapkevfitaeri( 0,95 (d8Dler k- &wr@vw’@d P%Frl"S‘each of 15

E Qegrreas gcgﬁp$ee@,géz SpAany ,Sé(% °/' rde‘g‘g Et%@l' @PES‘&%EPWWN@@E ce 28 ages
! €5 ddo 16d38) Chivtes Y sl el Lo TSR e

g{ ef;;g tg 4 dgnigr W&rﬁm‘lr}ﬁ Sﬂ],ee c@gfd:l'aﬁés?%drﬂ Sgﬁ@irﬁ)uég %m']’he c&h\ﬁﬁ!)g matlcubs of

nonwoven web (fiber basis weight of about 30 g/m ) was conventxonally calengered and

interbonded by a chemical bonding agent to afford a nonwoven polyester/rayon backing.
Adhesive dressings (Examples 58-68) were constructed by laminating the adhesive

15 compositions listed in Table 5 onto the nonwoven polyester/rayon backing. The non-
sterilized adhesive dressings were evaluated for initial (T,) wet and dry skin adhesion and
for dry skin adhesion at 48 hours after application (T,). The ratio values of T, (Wet)/T,

(Dry) were also calculated. Test results are provided in Table 5 and are compared with the
results from testing the commercial adhesive dressing, DURAPORE™ Surgical Tape.

20 Results are the average of 8 replicates (8 test subjects, 1 replicate/ subject) and a Standard
Deviation (SD) is provided for each of the measured values. Examples 62 and 68 that have
identical adhesive component percentages represent separately prepared and tested
adhesive dressings. All of the dressings listed in Table 5 had T, (Wet) values of at least 1.5

N/dm, T, (Dry) values of at least 0.6 N/dm.
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--: ONc o ww ~UO0OOG..~. Qp QF ~rx Osa~ WO 00/ 78884 [
DEC 2903wopogﬁ§§§§99/ 13866 EXAMPLES 58-68 Adhesive Conposi bi@Rfseditshes Cau;
Dr essi ngs Adhesive conpositions were prepared (Polynerization Process A)
from 2- ethyl hexyl acrylate (2-ERA), acrylic acid (AA), and TETRONI CTM 90R4

pol y(al kyl ene 5 oxide) copolymer at various ratios of c !
the inherent viscosities as EXAMPLES 69-79 onponents and w th

Adhesive Compositions and Dressings
Adhesive compositions were prepared (Polymerization Process A) from 2-
ethylhexyl acrylate (2-EHA), acrylic acid (AA), and TETRONIC™ G0R4 poly(alkylene

oxide) copolymer at various ratios of components and with the inherent viscosities as

(V)

listed in Table 6. (These adhesive compositions are the same as those listed in Table 5.)
Adhesive dressings (Examples 69-79) were constructed by laminating the adhesive
compositions listed onto woven cellulose acetate 1affeta (backing used in DURAPORE™
surgical tape, 3M Company, St. Paul, MN). The non-sterilized adhesive dressings were

10 evaluated for initial (T,) wet and dry skin adhesion and for dry skin adhesion at 48 hours
after application (T,). The ratio values of T, (Wet)/T, (Dry) were also calculated. Test
results are provided in Table 6. Results are the average of 8 replicates (8 test subjects, 1
replicate/subject) and a Standard Deviation (SD) is provided for each of the measured

, values. Examples 73 and 79 that have identical adhesive component percentages represent

15 separately prepared and tested adhesive dressings. All of the dressings listed in Table 6
had T, (Wet) values of at least 1.6 N/dm, T, (Dry) values (except for Example 78) of at
least 1.5 N/dm.



listed in Table 5. A carded nonwoven web was constructed froma fi bar 5) e{bﬁj
that consisted of 60% poly(ethylene terephthalate) (PET) staple fi eUr J
(0.95 deM@p0/3888% 8 cm L-70, Hoechst Celanese Corp., Spar PEABIRPYIIBEE) 20%
rayon staple fiber (1.5 denier x 4.0 cm Merge 10 8649, Lenzing, Charlotte,
NC), and 20% bi conponent PET thermal bonding fiber (2.0 denier x 3.8 cm

T- 254, Hoechst Cel anese Corp., Spartanburg, SC). The resulting carded
nonwoven web (fiber basis weight of about 30 g/ nR) was conventionally

cal endered and interbonded by a chem cal bonding agent to afford a
nonwoven pol yester/rayon backi ng. Adhesive dressings (Exanples 58-68) were
constructed by |lam nating the adhesive 15 conpositions listed in Table 5
onto t he nonwoven poI yester/rayon backi ng. The non- sterilized adhesive

dr essi ngs erevatuatgdfprrimmrtiar (o)) wet and dry skin adhesi on and
for dry skiin agh@si onpab Mg 1 ﬁmﬁmdppl ication (T48). The ratio val ues
of To (V\ét)/TO%%Dry) QE%Q fgiﬁ :bed. Test results are provided in
Table 5 and arge Tonpardgd|w th [t he es s fromtesting the conmerci al
adhesi ve drnessjng,, DURAPORETIM|Sur gi gal |Tdpe. 20 Results are the average of
8 replicatgs £B teat BUBjREI & 215 ég Lggtle/ subject) and a Standard
Devi ation (S| is |proyi(ded|fior] eachi of |t he neasured val ues. Exanples 62 and
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Adhesi ve Conpositions and Dressi ngs Adhesive conpositions were prepared
(PoI ymer 6%}7 Process A) from 2- ethyl hexyl acrylate (2- E’ H](QEE 1003
acid %v ETRC]\II CTM 90R4 pol y(al kyl ene 5 oxi de) copo yrrer vari ous
ratios of corrponents and with the inherent viscosities as listed in Table

6. (These adhesive conpositions are the sane as those listed in Table 5.)
Adhesi ve dressings ERAVPILES mz%mommnmmmmwnau ng the

adhesive conpositions listed ont en c I £t ate taffeta (backi ng
used i n DURAPORETM sur gi c‘g hestysel mo%l%? abi I%%?s'%

non-sterili zeds@biesicemposiasss wgfe mpwedd’céymbumt@@ Rrgeesp ﬁ)tﬁi‘)&} 2 %ﬂ{) (ot

d dry skin, adh d o)
app | cat B P e/ A bt B K e ey

MBS RN 1
cal ciil at esbpolfest (2&mliixswagbt)pwdwMslll’m%ﬁlvﬁcesm 136 Uy @%HEe aver age
of 8 rEpw?%"E%m(o%mts%ﬂ%@W%tc%hoi (IPAFREICeRRS ublanot: vaﬂdn@mﬁtfmdard

Devi ati on

each of :f% ‘Céj’ﬁf[ e %ﬁﬁ 73
and 79 t hasconaes Theemdups ofd8 He‘é%e@é‘r%ﬁt%ﬁfé‘ a %e TERTEy8 ?%rﬁr esen 5
separ at el ts,laﬁ) %Iﬁga%t%q* 2a%'ﬂAt st %ﬂdqtﬂtmomcwrm)ngs IPAl Wasddded befgreathe firsys

listed in es of
vaI ues ( ep@dypgn#a@pn B@gﬁ:ﬁp Q&qaa:}logf e Erggg{to&s #ngré&ysgmn ]{eact(lg Y)u"c K -
To ~ also doonl iR PableI A fr ’e&M@ mehﬂaﬁﬁeatmmsg@?qg%@extmmﬁe 2003
BXQS'VE - Eg’s%?xn?r‘é and , COVPARATI VE. EXAVBLE4 2rAXR Shoton R TRRR ddelto B the
final composition 10 60 parts 2-EHA, 20 parts AA. and 20 parts PLURONIC™ 25R4 with

0.25 parts IRGANOX™ 1010 (based on total monomers plus PLURONIC™ 25R4).

Table /a
Example IPA 2-EHA AA PLURONIC 25R4
(Parts) (Parts) (Parts) (Parts)
-~ 80 10 57.10 T19.67 2248
31 10 57.10 19.67 2248
2 10 58.92 20.20 20.20
83 5 5710 1967 1248
84 5 57.10 159.67 1248

15
Adhesive dressings (Examples 80-84) were constructed by laminating the adhesive
compositions onto 0.025 mm polyurethane film (ESTANE™ 58237) followed by
exposure to gamma radiation. The sterile adhesive dressings were evaluated for initial (T,)
wet and dry skin adhesion and for dry skin adhesion at 24 hours after application (T,,).

20 The ratio values of T, (Wet)/T, (Dry) were also calculated. Test results are provided in
Table 7b and are compared with the results from testing the commercial adhesive dressing,
TEGADERMT™ HP (Comparative Example 4) (3M Company, St. Paul, MN). Results are
the average of 8 replicates (4 test subjects, 2 replicates/subject) and a Standard Deviation
(SD) is provided for each of the measured values. All of the dressings listed in Table 7b

25 had T, (Wet) values of at least 1.2 N/dm, T, (Dry) values of at Jeast 1.8 N/dm.



Adhesi ve conpositions were prepared (Polynerization Process O fromfﬁ 'EE%AIUUH
(60 par ight), AA (20 parts by weight), and PLUR()\t $or34 :
pol y(al k%e@?sgﬁ de) 5 copolynmer (20 parts by weight) w't %lyrbl ous6

i nherent viscosities as listed in Table 7b. Various anounts of isopropyl

al cohol (1 PA) were used to obtain the varying inherent viscosities. The
anmopunts of | PA used are shown in Table 7a (parts val ues are based on the
total amount of 2-EHA. AA, and PLURONI CTM 25R4). All | PA was added before
the first polynerization reaction (Reaction 1). The proportions of

adhesive conpogiti

s Qi q
fol l owed by exposui® tie
o
.a

:n\nm pol yur et hane fil m (ESTANETM 58237)
acli atijon. The steril e adhesive dressings

wet 4nd dry skin adhesion and for dry skin

mononers used in Reaction | are 10.also shown in Table 7a. After cooling
the mxture to at |east| 50C, {the|next |initiator m xture was added, and the
bal ance of | 2- EHA angh AABmomers pyver e ladded to bring the final conposition
to 60 parts 2-EHA PO gantsT fAC-and 20 parts PLURONI CTM 25R4 with 0. 25
parts | RGANOXTM|101D (Hased onjtotal pgononmers plus PLURONI CT" 25R4). 15
Adhesi ve dressings [Exdnpl 4 -84) were constructed by |am nating the
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Adhesi ve conpositions suitable for absorbent wound dressings were pr
(Pol ynmeri zation Process A) fromisooctyl acrylate (1A, agryl I C agiﬁpggﬁbﬂa
and 5 TEYROWEM 90R4 pol y(al kyl ene oxide) copol ymer at vBETO8Y1346¢ os of
conponents as listed in Table 8. The adhesi ve conpositions were eval uated
for percent water absorption and test results are provided in Table 8.
Table if Adhesive Conpositions XgKympngiss-agts by Weight)Water ou 90R4
Absorption (% 02)0~20 4.) 2511 45253078 88.4U y40147 89.3-') --9U 25502WU
10 15 EXAMPLE 91 Adhesive ConpttesiV§{-omPedfies ve conposition suitable for

absor bent wouRdyLEl; &S SdHESs xﬂm sﬂftﬂﬂ@f@&bsdrl?ahymndziaﬁssmgs Rereqeepar®) from

ioE?f\y“’?o?én?r&an%ﬁk&éa%pa figR FROSLAEIE D) e §§§é‘&8ﬁf*§ﬁ 7 in 15

?nZ% E?g) TE‘#R@)NI@T@ qaRiqmyoﬁlkyﬂdat@glqm od:;aﬂysmcr‘rmwnnmrsaﬁmser gwengnts g9, 08 g
P oi o2 Buddit Ehote BNEn S3sH APmBEOSh B ATRORE kAheRf BakPhgBFAb atl o
and test resu]ts are prov:ded in Table 8.
Table &
Adhesive Compositions
Ex. Components (Parts by Weight) Water
TOA AA TETRONIC™ | Absorption (%)
90R4
83 60 20 20 45
86 50 23 22 71
&7 45 23 30 78
88 40 23 33 126
89 35 23 40 147
90 75 75 50 700
10
EXAMPLE 91

Adhesive Composition
An adhesive composition suitable for absorbent wound dressings was prepared
(Polymerization Process B) from 2-EHA (57.75 g), acrylic acid {20 g), PLURONIC™
'S5 25R4 poly(alkylene oxide) copolymer (20 g), IRGACURE 184 initiator (Ciba Geigy
Corp.) (0.17 g in 1.53 g 2-EHA), and IOTG (isooctyl thioglycolate chain transfer agent)
(0.08 g in 0.72 g 2-EHA). The resulting adhesive composition had a 60/20/20 ratio (parts
by weight) of 2-EHA/AA/Pluronic 25R4.

20 EXAMPLE 92
Adhesive Composition
An adhesive composition suitable for absorbent wound dressings was prepared
(Polymerization Process A) from I0A (60 parts), AA (20 parts), UCON™ 75-H-80000
poly(alkylene oxide) copolymer (20 parts, Union Carbide, Danbury, CN), and VAZ0O-67
25 initiator (0.2%, 50% in ethyl acetate/isopropanol (18.6/1.4) solvent. (Adhesive
composition IV = 0.65 dl/g.) The resulting adhesive solution showed no phase separation.

.33 -



20 EXAMPLE 92 Adhesive Conposition An adhesive conposition suitabl 9 iﬁ& %W
=J :

absorbengw&ﬁggressi ngs was prepared (Polynerization Prg&g@a@i”&g

(60 part 0 parts), UCONTM 75-H 90000 poly(alkylen

copolynmer (20 parts, Union Carbide, Danbury, CN), and VAZO- 67 25 initiator
(02% 50% in ethyl acetate/isopropanol (18.611.4) solvent. (Adhesive
conposition IV = 0.65 dl/g.)COMPARATIVIREANRLES sol uti on showed no

phase separation. -33 1 . QQ{tk ReJ4dg28/ 13866 COVPARATI VE
EXAMPLE 5 Adhesive Corrﬁgg%‘%egﬁg%%t%ﬁ“@ﬁase epa?atg,gon An adhesi ve

conposi ti on weAn pdlesivesamprsiligneas prpard (Bobuearizanpn Prosesy AATEEDIOALPY ) |

QAPF 105p3-,rag§c ,A% E@mﬂﬁ@m@m Y@ ot} @NE/ 16 6lede) copSlyIEe (3 BaNALIPS,

: dive, NJ), and VAZO-67.initjator. (0.2% 50%in
et hy} acet 36 BLoYr dBawBIOveoNdK B’?@Y)@'@gﬁ{“.“a@ﬂdﬁ@%\?@% ition IV =
0. 58 dl / GedratbiSoprbaisl 1972103) beIseme( SdHesive @Bnipositied 1¥ene. 58 dygt)dlle af ter-
standi ng at .roo erat.ure overni ght n.was coated onto a

te . .Ih | ut.i
pol yest erfeyubiing a l]le?‘tr’frfpéﬂlbmelf' ﬁ%%%%ﬁﬂ@éﬁ?i%ﬁg‘i}hg FHEOFHEERF ™ 10
COVPARAT | overripthAlVPhEsdutiditivas toae d@anp a polyiester (RET) filvasre Sygalsavérembserved

adhesi ve co) 0S| t(HJ was prepared (Polynerization Process A) fromlOA (60
parts), AR %50735 ’g'?', TETRONI CTM 908 pol y(al kyl ene oxi de) copol ymer (30
pari@, MP. 15 = 58C, BASF, Munt dive, NJ), and VAZO 67 initiator (0.2%

50%in ethyl acetate sol Ve”ttoﬁﬁgﬁi‘mmﬂﬁilﬁt%n IV =0.99 dl/g.) The
we

resul ting adhesive solution sho nunmerous crystals after standing at
room t enper at ure over ni ¢hesivoComposisienwith Fhase Separatigl al t er ati ons of

this inventi onaphhhesRRCAMHIRNBA MR hrépared (POBEneridatibe Brddass ARfraft IGA(BO UL
departing from i g SeaberAoRICRFLR SSyliiitionidt)HabhiStier (30 parts, M.P.
15 = 58°C, BASF, Mount Olive, NI), and VAZQ-67 initiator (0.2%, 50% in ethyl acetate
solvent). (Adhesive composition IV = 0.99 dl/g.) The resulting adhesive solution showed
numerous crystals after standing at room temperature overnight.

20 Various modifications and alterations of this invention 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 this invention is not to be unduly limited to the illustrative
embodiments set forth hereinabove. All publications and patent documents are
incorporated herein by reference to the same extent as if each individual publication or

25 patent document was specifically and individually indicated to be incorporated by

reference.



and it should be understood that this invention is not to be unduly Iimted
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0 DEC 2003 CLAIMS 1. A wet-stick pressure-sensitive adhesive conprising:

(a) at |east one copolyner conprising: (i) at |east one copol ynerized
nonoet hyl eni cal l y. unsaturated (nmeth)acrylic acid ester nononer, wherein
the (nmeth)acrylic acid ester nononer when honopol ynerized has a Tg of |ess
than 10C, and (ii) at |east one copgql i zed hydrophilic acidic nononer,
which 1is present in an anmount of ngﬁdﬁgg{er than 35 wt-% and (b) at | east
one nonreactive poly(al kyl ene oxide) copolyner that is conpatible with the
copol yneri zed nononers,. wherein the nonreactive poly(alkylene oxide)

copol yme comrwaﬁgé.ek dr€§§tﬁre saRioPakKEERELetnalikinpene oxi des, at | east

one of ichis rophilic and at |east one of which is hydrophoblc

wherein the %ﬁ V%ltLllg &f ﬁ@@o&ﬂ@ﬁ;@c&{( f?‘ér'aﬂ y(al kyl ene oxi de) copolyner is

5 to 15, and e fONFeactive xi de) copol ynmer is present in

an anount of at t 0 based, on_the:to esi ve
conposi tion, vvherel?ﬁ thlgaafepngtclogwynﬂ?'&%%%O%e%gylt%h% IggLesé:E@reﬁggs an
initial wet skin aqhfgh9scficdlid barstmafotie?, whereit@h8 (Nes¥ngasrytieciciet er)
and an initial dry skin® adhesion of at least 20 g/2.5 cm‘(O 8 Ndm. 2.

The wet-stick pressster mmrmfﬁrvwhaaﬁmvaoldfneﬂzﬁdnh\% e et fesetban
(meth)acrylic acid 138 5 Jpnomer has the follow ng general formula:

(i) at least one copolymerized hydrophilic acidic monomer, which

is present in an amount of no greater than 35 wt-%; and

(b) at least one nonreactive poly(alkylene oxide) copolymer that is
compatible with the copolymerized monomers, wherein the
nonreactive poly(alkylene oxide) copolymer comprises at least
two copolymerized alkylene oxides, at least one of which is
hydrophilic and at least one of which is hydrophobic, wherein the
HLB \}alue of the nonreactive poly(alkylene oxide) copolymer is 5
to 15, and the nonreactive poly(alkylene oxide) copolymer is
present in an amount of at least 9 wt-% based on the total
weight of the adhesive composition, wherein the wet-stick
pressure-sensitive adhesive has an initial wet skin adhesion of at
least 20 g/2.5 cm (0.8 Newtons/decimeter) and an initial dry skin
adhesion of at least 20 g/2.5 cm (0.8 N/dm).

2. The wet-stick pressure-sensitive adhesive of claim 1 wherein the

{meth)acrylic acid ester monomer has the following general formula:

i
H,C=C—C— —or?
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RLO1Il 2 HCCCAt -351 0 DEC 2003 wherein RLis Hor CH3 and R2 is
a linear or branched hydrocarbon group of 4 to 14 carbon atons optilohBEQl 3003
i ncluding one or nore heteroatorns. 3. The wet-stick pressure-sensitive
adhesive of any of clains 1 or 2 wherein the(neth)acrylic acid ester
mononer is selected fromthe group of n-butyl acrylate, 2-ethyl hexyl
acrylate, isooctyl acrylate, .lauryl acrylate, and m xtures thereof. 4. The
wet -stick pressure-sensitive adhesive of any of clains 1-3 wherein the

(meth) acryl i cwhergingst igrH RITHEENd R2PE @SRitar ioh brafORed YWEFbEARBbE greuxt ur e
of the nononers in an anount of 30 wt-%to 80 w-% based on thé total

wei ght of cop@f §terlidadrbe matesne petiosallyrinsluding oneckr mose hateraaspmist i ve
adhesive of any of clains 1-4 wherein the hydrophilic acidic nonomer is an
et hyl eni Zal | yThe et estidkepressarderntitive arihesivenofed iy be niatrals| iy on@sat ur at ed

sulfonic acid,,an. hyl eni cal | y unsaturated phosphonic acid, or m xtures
Cher eof - 6. ThBErRin Thel methiesyli Bdste MABORATIS SAEGEA dRyMIRe@ralfs 1. 5
wherein the lyql | Li | gL hw@rwr ' q@gg& i p mcgerizable

m xture of the non !n%er:@lél’t%’ gn&a unt gfchéa‘%,_ otOYIB%rmafig/é fyba Ied on the
total wei ght adrytaippbpdenidaldsethereofirers. 7. The wet-stick
pressure-sensitive adhesive of any of clains 1-6 wherein the nonreactive

pol y(al kyl eneTioxind)stickpotessere-bassiavaridhiesy epsti sty of clais ar-gavkéreirhan 50C.
8. The wet-stick, pressure-sensitive adhesive of any of clains 1-7 wherein

t he nonr eact i V& GBEYDACRYiceidd Srterenopspuiryadresrit ipecepelmarizeblst  one

hyd hi i ' | h j I

o honoger TEALEE 1L Mo RERRREIn SRy eBeto HRnUNRBRIEN, Coadld ! ene
on the total weight of copolymerizable monomers.

5. The wet-stick pressure-sensitive adhesive of any of claims 1-4 wherein
the hydrophilic acidic monomer is an ethylenically unsaturated '
. carboxylic acid, an ethylenically unsaturated sulfonic acid, an

ethylenically unsaturated phosphonic acid, or mixtures thereof..

6. The wet-stick pressure-sensitive adhesive of any of claims 1-5 wherein
 the hydrophilic acidic monomer is present in a copolymerizable mixture
of the monomers in an amount of 5 wt-% to 35 wt-%, based on the

total weight of copolymerizable monomers.

7. The wet-stick pressure-sensitive adhesive of any of claims 1-6 wherein
the nonreactive poly(alkylene oxide) copolymer has a melting point of

no greater than 50°C.

8. The wet-stick pressure-sensitive adhesive of ahy of claims 1-7 wherein
‘,the'nonreactive poly(alkylene oxide) copolymer derived from at least
one hydrophilic alkylene oxide monomer and at least one hydrophobic

alkylene oxide monomer in a ratio of 90:10 to 10:90.

9. The wet-stick pressure-sensitive adhesive of any of claims 1-8 wherein
the nonreactive poly(alkylene oxide) copolymer is_present in the
pressure-sensitive adhesive in an amount of 9 wt-% to 30 wt-%, based

on the total weight of the adhesive.

36-



9. The wet-stick pressure-sensitive adhesive of any of clainms 1-8 mher%in
t he nonreactive poly(al kyl ene oxi de) copolyner is present in the 10 DEC 2003
pressure-sensitive adhesive in an amount of 9 w-%o0 30 w-11/0, based on
the total weight of the adhesive. -36 1 0 DEC 2003 10, The wet-stick
pressure-sensitive adhesive of any of clains 1-9 wherein the
pol y(al kyl eneoxi de) copol ynmer conprises term nal groups selected fromthe
group of | ower alkyl groups, am no groups, hydroxyl groups, carboxylic
acid groufs, direnwetwstigkgupssuransenditiveadbesiveradany aficiaithe Inetwhrreok
pressure-sensibivelﬁgﬁgaive OE gn of clainms 1-10 mherﬁLn t he |
poly(alkylene5 Fd¥3y FQﬁ%ﬁ'E ﬁ%PPé@%e%%ﬁBPQﬁEﬁF?EWn ﬂﬁﬂﬂ?%seggpgcted
fromthe grougrg, tlehyloapeofsivée allRfl ABLBECadh &l Qrols, Hy’ir8xy OXicdips,
trimet hyl ene oxide, tetranethylene oxide, their corresponding ~glycols, and
m xtures ther &8fboxyic agie afet PSt O P @ IEHRS, Sedsiditueesitiversple of any of
clainms 1-11 which are crosslinked. 13. An article conprising a backing and
a wet - stildk piTaesweb-stickpiressiae-seisitive edbésinayf@nycdfaclabnd 1120 wihkreiFhe

' initial wet skin adhesion of at |east 0.8

article of cl%émli 1i(ih hasaf | _
N dm 15. The ?tqué “E)fe%%?)"SF EPRPHEN A BPPIAE AR YMgS2gh TR dry
skin —adhesi onepicral ftAthe Qrdul diBth}ReneldlBdar pidpyted odie Yurpleglbn® 13-15

which has an initial wet skin adhesion that i's at '| east 65% of the initial
dry skin adhesixige, tiifmethyldnenoxidef telsamethylead edde,cthait ceirespandinget hod

conprising: providing,an adhesjve article of any of clains 13-16; and
adhering the 59(!1‘(1%34?' ﬁ%ml?(ﬁ.,rgststbeo\%qq’.ski n. 18. Use of a wet-stick
pressure-sensitive adh_eEive according to clains 1 to 112_ in.a heri,rw an
article tid wet wgt-stick pressure-sensitive adhesive of any of claims 1-11 whic

are crosslinked.

13. An article comprising a backing and a wet-stick pressure-sensitive

adhesive of any of claims 1-12.

14. The article of claim 13 which has an initial wet skin adhesion of at least
0.8 N/dm.

15. The article of any of claims 13 or 14 which has an initial dry skin
adhesion of at least 0.8 N/dm.

16, The article of any of claims 13-15 which has an initial wet skin adhesion

that is at least 65% of the initial dry skin adhesion.

17. A method of using an adhesive article, the method comprising:
providing an adhesive article of any of claims 13-16; and
adhering the adhesive article to wet skin.

18. Use of a wet-stick pressure-sensitive adhesive according to claims 1 to
12 in adhering an article to wet skin.
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