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15 pressure, (3) sufficient ability to hold onto an adherend, and (4) sufficient cohesive

strength to be removed cleanly from the adherend. Materials that have been found to
function well as PSAs include polymers and compositions coﬁtaining polymers that
exhibit the requisite viscoelastic properties resulting in a desired balance of tack, peel
adhesion, and shear holding power.

20 Pressure sensitive adhesives may be produced using multifunctional
crosslinkers or radiation induced crosslinking, and these adhesives can exemplify a
range in adhesive and cohesive character. Where crosslinking agents are used, an
optimal concentration of the crosslinking agent generally provides an increase in
cohesiveness and adhesiveness. Increasing or decreasing the crosslinker beyond the

25 optimal concenﬁ'ation for a given system can reduce both cohesiveness and
adhesiveness in 2 manner as shown and described in US Pateﬁt No. 4,931,282,
Consequently, the ability to tailor the adhesive and cohesive needs for a given
application has been limited.

Hydrogels are one type of adhesive system where the adhesive and cohesive

30 prop erties could be further optimized. In such systems, the crosslinking of the
polymers has allowed for the inclusion of higher amounts of additives without reducing

the cohesive properties of the composition below acceptable levels. However, the use
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maintaining a low modulus, conformability, and gentle-to-skin adhesiveness, and the
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20 ability to cleanly (e.g., without significant residue) remove the composition from skin
and/or from a medical percutaneous device such as an IV catheter or the like.
Additionally, adhesive compositions such as hydrogels should also retain their cohesive
and adhesive properties in the presence of additives such as antimicrobial or therapeutic
agents. ) | |

25 Any of a variety of percutaﬁeous devices can present an infection risk to a
patient. These devices inchude central venous access devices (CVADs), peripheral
catheters, arterial catheters, orthopedic fixator and traction pins, wound drains and chest
tubes, Kwires, pacemaker wires, tracheostomy tubes and various pressuie monitors,

For example, up to about ninety percent of all catheter-related sepsis occurs in patients

30 with CVADs. It has been shown that most organisms invade the bloodstream through
the catheter insertion site, either by migration along the -catheters external surfaceor
through contamination that enters the internal port of the device. The uses of CVADs
although very beneficial, present a significant morbidity and mortality risk to patients
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pol yneri c quaternary ammoni um sﬁmﬁéﬁy&ﬁm&m@% reacted with
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and WO 2004/ 108854 PCl ompaspagtothegvgntion provides an adhesive composition comprising a first

polymer comprising a cross-linked poly (N-viny! lactam), a swelling agent, and a

second modifying polymer swellable in the swelling agent. The first polymer forms a
20 pressure sensitive adhesive in the presence of the swelling agent. Further, the second
modifying polymer and the swelling agent reduce the adhesiveness of the first polymer
while maintaining or improving the cohesion of the composition.
The composition of the invention may further comprise an antimicrobial agent.
Whenlpresent, the antimicrobial agent may be at a concentration up to 10% by weight.
25 The poly (N-vinyl lactam) may be selected from N-vinyl-2-pyrrolidone, poly N-vinyl-
2-valerolactam, poly N-vinyl-2-caprolactam, and combinations of the foregoing. The
modifying polymer may comprise any of a variety of polymers that swell in the
presence of the swelling agent, such as polysaccharide, ponséccharide derivatives,
acrylate, acrylate derivatives, cellulose, cellulose derivatives, hydroxypropyl guar; guar
30 gum; hydroxyethy] cellulose; hydroxypropyl cellulose; hydroxypropyl methylcellulose;
polymeric quaternary ammonium salt of hydroxyethy! cellulose reacted with trialkyl
ammonium substituted epoxide; copolymers of hydroxyethyl cellulose and
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configured as a medical sealant for sealing a junction between living skin and a medical
instrument penetrating through the skin. In other aspects, the composition of the
| invention may be applied to a suitable backing and configured as a tape (e.g., a medical
tape), a wound dressing, a bandage or a medical skin covering. Other configurations
20 forthe inlvention mclude a pharmaceutical delivery device comprising: an adhesive
layer as described herein for contacting skin and a backing layer, with the adhesive
layer adhered to the backing layer. ' ,
In still another aspect, the invention provides a method for the manufacture of
an adhesive composition, which comprises irradiating with gamma radiation the
25 precursor of the first polymer to cross-link the precursor, and mixing the crogslinked
first polymer with the swelling agent and the second polymer to provide the
coniposition. |
These and other aspects of the invention will be more apparent to those skilled
in the art upon consideration of the remainder of the disclosure, including the Detailed

30 Description of the Invention and the appended claims.



FIG 1 is a side view of a nedical sealant containing the adhesive
conposition of the present invention. FIGS. 2a is a bottomplan view of a
nmedi cal seavodoogouagsyi ni ng the adhesive 5 conposition of phisRsARTERYs
invention. FIGS. 2b is a top plan view of a nedical sealant containing the
adhesive conposition of the present invention. FIG 3 is a sectional view

of a nedical seal ant containing_the adhesive _co 1tiLo e present

i nvention. 10 DETAI LED DEscﬁBﬁ%FcﬂEéﬁRﬂEfﬁQNé&ﬁ%%%@Mmgns t hat
poly(vinyl lactan) is t.requjred to be,mxe ith any oth .materi al.
prior to irradiation ?@Qérlﬁggﬁeﬁ'ke"%ﬁ%fnﬁ‘é}fﬂﬁg I°°F$§'E’E%5ﬁ%? %esmeﬁc’ﬁ’é’oﬁhf’ﬂ
solvents, swell i@ﬁh@g?e@éﬁtiﬂenggﬁm cal crosslinking agents is required to
prepare 15 radi ation-crosslinked poly(vinyl |actan) useful for the present

i nvention. Conmerci al FEGS.&aas & hittam plan viemosts inadieal spaltuyt(ceniaying the sivean be
enpl oyed in particul ate fq(}rm for irradiation to crosslink such poly(vinyl
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radi ation-crosslinkedped whh ¥ tapllad REw 3k e Ecﬁﬁ?jnﬁ hd ddtRsi9s not
bei ng subjected to irradiation r?dng the cr os%[?egfagﬁg 0 t%e pol y%IN 20

vinyl. | act am ancbmysositin iy preteatinventionr adi ati on at any other tine at a

dosage which would d de the, addi.tives. "Swelljng agent" .is defined as a
subst ance capabl e of g%%llﬁ ﬂée‘ﬁ@Faﬁ‘éWO&Weﬁc\Fl\-ﬁﬁeﬁf@nﬁS’P g theadhesiVhed as a
pol ynmer that, in | 1'ing agent, exhibits an observed
reduction in thecaéﬁuggl{o\gzbgérigegprg{ent ge%tg)\#gosition 25 and mai ntai ns or

i ncreases I0ts cohesi veness. "Adhesion" or "adhesive" refers to a property of
a substance rendering it _capabl e of bondi ng other substances together,
typically by surface attaBEﬁ%ﬂ«ED'I@Em&()Nf@FJHE INYENEION of a
substance rendering i}, esi stant:]1 to sepabgtio or by which it_t%nds to stay

together rather than <Xsr Breangthatpolyginy tlam?ﬁ)mfﬁ‘?aémleﬁ%"ﬁm&? IYiEh ayerther,

adhesi ve conmposi{j.g ' ' . | : Lvi nyl
factan . a owel | Bafel SIS Bt Bt eiforfvid] BRRn NG bRkt
conposi tion can glisents; ewthing ageritd 6 chgingal érysstimkingegage iMrequtedho peepare
antimcrobial agent to suppress regrowh of resident skin mcroflora, for
exanple. W 2004rafintion-sreemhod pobkioyidertem) usstul for the present invention. Commercially

available non-crosslinked poly(vinyl lactam) can be employed in particulate form for
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irradiation to crosslink such poly(vinyl lactam). "Essentially unirradiated" as applied
to additives useful with, radiation-crosslinked poly(N-vinyl lactam) refers to the
additive as not being subjected to irradiation during the crosslinking of the poly(N-
20 vinyl lactam) and as not subjected to irradiation at any other time at a dosage which
would degrade the additives.
"Swelling agent" is defined as a substance capable of swelling polymer.
"Modifying polymer" is defined as a polymer that, in the presence of the
swelling agent, exhibits an observed reduction in the adhesiveness of the composition
25 and maintains or increases its cohesiveness.
“Adhesion” or “adhesive” refers to a property of a substance rendering it
capable of bonding other substances together, typically by surface attachment. |
“Cohesion” refers to a property of a substance rendering it resistant to
separation or by which it tends to stay together rather than separate or break apart.
30 This invention provides an adhesive composition formulated with a blend of a
crosslinked poly (viny! lactam), a swellable polymer and a swélling agent, The
mventive composition can also contain a biclogically active agent, such as an

antimicrobial agent to suppress regrowth of resident skin microflora, for example.



In one application, the adhesive conposition of the present invention may be
used as a secural device |like those used to secure central vascular |ines

t hat have_heen, ipserted into a hunan patient. The conpQqQsi.t.l f the
i nventi en @\%’bdggg% cohesive gel-like systemwth adh%?ng%@lf%‘shunan

skin whil e possessing desired 5 cohesi venesS: The adhesive conposi tion has
adequat e adhesion to skin during application, provides secural to the line
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in the vein, and pically. leaves no significant residu en ved. The
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enhanci ng agents or excipients could be a en a pharmaceutical or
active agent f @el-lilopdystain with adheaiveakss teeliurcked skirewhile posgessingaltsiredddi ti ves to
adjust the pH, buffer the pH alter the ionic strength of the adhesive
conposi tibn as CRRASIVERSSpi gnents to alter the opacity, color, reflectivity

or strength of the geb sk 53&1&5&%6@5% e iiekioh b Wi Whwing Ao 0! yTer

The adhesive conposition of the present ent1on conprises a
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present in an anoynt sufficient to. forma cohesi.ye, pressure- sensitive
adhesi ve como@%qag??ﬁe‘%@efﬁ%mwl%ﬁy gﬂﬁ?q Q%@Eg‘é‘é"?ﬁ rﬁﬁﬁé"@%@&"m h the
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be added to the conposition, the weight percent. of the swellable poly(N

vinyl |actan) &aeipisatsiconishbstadded whemn plvsmecaticalor gplivengenldar topigabar 25 t he
pol y(N-vinyl lacta 1.S, POl V(N;vinyl a0l i done h ' r gent, of

pol y(N- vi nyl m%‘?}o‘jﬁgye%é%dqﬁgﬁ eAgfﬁg Satﬁ@a{&ﬁ@gpﬁ ﬁﬁ%%[&ﬁgﬁpéﬁégf'ﬁ I n
particul ar enhgge oftthe adtRkive cOMYdsIn RWEIPAS flgments EPdlter BUHatitym about
18 percent.to about 5 percent. In nost enbodinents, the adhesive

conposi tion of colos, mpfleativity or stvangth afithe gd ivalapeonsidered. swel | abl e, pol y(N-vi nyl
| act am) H;]at_ I's radi ation-crosslinked, typically while the lactamis in a
solid fo I n ot her enbodi nents, the poly (N-vinyl lactam) is crosslinked

by free-radi calppoin R D?@Jt&rﬂ%ﬂlé)ﬁie}her in bulk or in solution, of a
S .

precursor WO 2004/108854 PCT/ 004/ 016676 -7

The adhesive composition of the present invention comprises a swellable,
crosslinked poly(N-viny! lactam} , a swelling agent émd a modifying polymer present in
an amount sufficient to form a cohesive, pressure- sensitive adhesive composition. The

20 amount of swelling agent to be mixed with the crosslinked swellable poly(N-vinyl
lactam) can range from about 50 to about 90 weight percent of the composition.
Consequently, exclusive of any biocompatible and/or therapeutic and/or ionically-
conductive materials to be added to the composition, the weight percent of the |
swellable poly(N- vinyl lactam) can be from about 5 to about 50 weight percent. When

25 the poly(N-vinyl lactam) is poly(N-vinyl pyrrolidone), the weight percent of poly(N-
vinyl pyrrolidone) can range from about 15 to about 45 percent. In particular
embodiments, the poly (N-vinyl pyrrolidone) can range‘ from about 18 perceﬁt to about
35 percent. '

In most embodiments, the adhesive composition of the present invention

30 compxiées a swellable, poly(N-vinyl lactam) that is radiation-crosslinked, typically
while the lactam is in a solid form. In other embodiments, the poly (N-vinyl lactam) is

crogslinked by ﬁ'ee—radicallpolymerization, either in bulk or in solution, of a precursor

3



contai ning an N-vinyl |actam nononer, optionally other nononers, and a
crosslinking conpound as described in 4,931,282. Poly(Nvinyl |actam
useful in tWe 04888934 | nventi on can be provided in any fprruswsgertisbl e to
bei ng crosslinked such as the solid forns described in United States 5
Patents Nos., 4,931, 282; 5,225,473; and 5, 389, 376. Nonlimting exanpl es of

o g SRRy Bk e bl o i
pol y(N-vi nyl | acdoptfouhd ad desthSedi@m3ef2g2particles of a size | ess than about
1 cmin dianeter, nore typically fromabout 0.1 mcron to .250 cm and often

from about 10 ni cr onsPaly(Naviyt lagiom) usrifelrio the presgiinyentieatcan b provided ipehy
(N-vinyl lactam,can be crossli.nked i.n, solutiop. P Vi Ny o]

be a noncrossl i R SH5HOBLY qm%?r.oggh%%&u(gégf ﬁlﬁﬁg@é _{Ogﬁ\%ldﬁ#é:bed %ﬁ%@?@rﬁt@gg
N-vinyl |agtam rmipgieNbE, 41931 382;W26173f dnars, 399 Péi Nonfihihacompl&WwIisbad| e
in a swelling agent and 1s bioconpatible with manmmalian (e.g., human) skin.

I'n nost  enbodi fersinchidp padicles peliatsssheetsninkes. pne bulkobjastcf yegousrbapes, and
copol yner of pol 5 vinyl .lacta be used L.Ch i oluble..i

bi oconpati bl e sv%)ﬁfelhlﬁé]eﬁtﬁéﬁt ?no'ﬁcf‘hfiﬁ%i fﬁ@k%ﬁﬁpg@b @V?WL{Q% eg%%; of
nmononer s are N \Haiidlestof alkide 10ds! tBAMoufNt ciiih WHamétet An6felpiedlBrom about 0.1
N-vinyl -2-caprolactam and m xtures of any of the foregoi ng@ Pref erably,

the N-vinyl | actmierdrston2if) gy kndofien/from|abesi® mityoms dalabyut 10A@ npeaPys. N- vi ny|

| actam) is,a honmppol vier af N. winyls2-pyrrolidone... 20, Nonlimti xanpl es
of comononeérs u wywe{yha{wl%ﬁg?’é}%%f%ﬂ&nkfﬁoﬁ & g]cﬁog‘}ﬁoﬁbkgﬁ@émnﬁ

i nclude N, N-di mghdtyihRehiy baBndfecroffinied KonfpoBmerdl B ashorbdstinidd polymer

hydr oxyet hyl net hacryl ate, .acrylam de, 2- acryl anudo-2-nethyl -1-propane

sul fonic acid oonfaming Hi-vinyldactamimgromerie uatte wingly after ryadiagon; begomesssredlaple
nmononeric units will conprise .no .less n out 50. wei gh ercent -of the
nononeric units ?BP@?@ﬁP% e‘?ﬁ?@dﬁ%‘!’lﬁf?@f@% ‘ﬁ@?‘ﬁ%@#’fﬁ*g’ ﬁ'ﬁﬁﬁ“@ S&“atlgnﬁ%{]m
Typi cal l'y, N-Vi ngghbddftaéme) s HRneRRslinked BorhSpdl BN drSRncrdsIMMk&d édpslydter @bl (N-
mononeric units of the polyner, and nore typically, the N-vinyl" lactam
mononer i ¢ 16ni t s doyljadtas) M8y be uidiovipeh isentublyinadiiegempatiblelswePimepeeetyi nyl

L1, Sl MBS ot SOk

acetate copol yneyigyias GalerdMERe Mving1-8\abloBRtfn; A8 Mikihds of9ny £4hE $5reSding.
commercially avaﬁ’abl e pol y(N-vinyl pyfrolidone) useful for the présent
i nvention i ncl udd&refsrably,die Naheyliladim GoN-vodyl - pyaolidene. Tysally, BASEyQR-vinyl

Par si ppany, N.J., ISS.( F) of W N T, Ri ver Corporation of
Danville, Va., aAt4@)isa M@&M&a&ﬁaﬂﬁem 2004/ 108854
PCTI US20044016676 Nonlimiting examples of comonomers useful with the aforementioned N-vinyl

* lactam monomers include N,N-dimethylacrylamide, acrylic acid, methacrylic acid,

hydroxyethylmethacrylate, acrylamide, 2- acrylamido-2-methyl-l-propane sulfonic acid
or its salt, and viny! acetate. Normally, N-vinyl lactam monomeric units will comprise
no less than about 50 weight percent of the monomeric units present in the poly(N-
25 vinyl lactam} in solid state form. Typically, N-vinyl lactam monomeric units comprise
- amajority of total monomeric units of the polymer, and more typicaily, the N-vinyl
lactam monomeric units comprise 70 to 100 percent by weight of the poly(N-vinyl
lactam) and often 90 to 100 percent by weight of the poly(N- vinyl lactam).
Noncrosslinked N-vinyl lactam homopolymer and N-vinyl pyrrolidone/vinyl
30 acetate copolymers are commercially available. Nonlimiting sources of commercially
available poly(N-vinyl pyrrolidone) useful for the present invention include Aldrich
Chemical Co. of Milwaukee, Wisc., BASF of Parsippany, N.J., ISP (GAF) of Wayne,
N.J., Dan River Corporation of Danville, Va., and Spectrum Chemical Manufacturing



-8 Corporation of Gardena, Calif. Poly(Nvinyl |actam) can have a

Fi kentscher K-value of at least K- 15, and nornmally at |east K-60 nore
often K-9 K-120. OQther Fikentscher K-values are possible.

Fi kentsch&oajﬁo@g 83%‘3 are described in Mlyneaux, Wat er-%’ﬁ?ﬁ“g*”qjﬁ?")‘?rrer s:
Properties and Behavior, Vol. 1, CRC Press," 1983, pp. 151- 5 152. After
exposure to ionizing radiation, poly(Nvinyl |actam can ve a Swel | jng
Capacity in wateiporsfiogof G@a@pﬂ,ﬁ?&fn ﬁb{%\g&@@ﬂ@)%ﬂhﬂ@ééﬁ%&&bﬁ%ﬁ%d
often at | east 4 ' [+13 | ~ .196 SomiP
Swel | abl e I\/bdi?fya?lri\)% ol gsrf%?lgqiﬁe k%g%w%gog%qrgra}gﬁwi{sé\%%g‘é%?gilnéfﬂe
adhesi ve conpoFikémtethet K-vahidatagd possibledFikentscizt Eavdussahedéscebebin Mbiyheaux,
reduci ng adhesi veness. Wien added with the  swel]i n& ‘ﬁﬁ r}; th9e nodi féi ng
pol ymer becomeWatesSoithle Betyserss Broperige and Behaywor, Yokl § § A58 9837PRi 4r 1y,

t he nodi £yi ng ymer will forma viscous solution or 15 viscous gel when
conbi ned”wi th e swelling agent "in a ratio of nodifying polynmer to

swel li-ng agent of 1A8er ckposiebt i0gizhig radiation, poly@yerityldagtampednyhave b ISwattingr m ne
t he appropriate nodifying olymer to acconplish a reduction |n adhesion

whi | e mai nt ai nCeRRCHY I Weten ol # deastabaet] b tyrisallyret leaglpbet 30, andpBien atilegst

Modi fyi ng poly, . I Li 0 in one swelling agent may
be highly sml@r{léf‘élgi&%% "’é‘ﬁgﬁé?\ﬁ‘/ﬁﬁ%"%‘giﬁéﬁ?&for use in the present

i nvention. In some enbodi nents, exanples of suitable nodifying swellable
polynmers include, but are not limted to, polysaccharides, polysaccharide
derivatilfes, Swelable Modifping Polimersierivates, cellul ose, cellul ose
derivatives, and combi ' f o ln. ' . | . andi fyi ng
auel 1 abl 6 pol yrer o+ B BGARE PpEler Bareseht 34 LARE OHROMAN haseliB

guar; guar guninditdnersysRicoiésiveabdswitkecdudiiy Rikygivaieyd. Whed hdtetsith the
hydr oxypr opyl nethyl cel |l ul ose; pol yneric quaternary ammoni um salt of

[ 3 r -
hydr oxyet hyl c&vellingagent.dhemadifying polymenbscpmen spls of spapendadiie theepoxi de;

e
modi fyi ng pol y¢Réoueael wheDEmtnddowidbie swallingeizaittin aegwnm@digq-ﬁ ol mer to

conposi tion. Consequently, exclusive of any bioconpatible and/or therapeutic
and/ or ioni cal $welbingagest P E9materials to be added to the conposition, the

wei ght percent of e .nodi fyi ng. pol r.c b om ahout 0.1.to ahqut 40
wei ght percent. WO SB0MCIGLRiSYe Fg%@ﬁ]&f@@f%{eme ¢ appropriat® mbdilying

polymer to accomplish a reduction in adhesion while maintaining or improving

cohesion of the adhesive composition. Modifying polymers that are poorly solubilized

20 in one swelling agent may be highly swollen in a different swelling agent for use in the
present invention. In some embodiments, examples of suitable modifying swellable
polymers include, but are not limited to, polysaccharides, polysaccharide derivatives,
acrylates, acrylate derivates, cellulose, cellulose derivatives, Iand combinations thereof.

In particular embodiments, modifying swellable polymers for use in the present

25 invention are hydroxypropyl guar; gnar gum; hydroxyethyl cellulose; hydroxypropyl
cellulose; hydroxypropyl methylcellnlose; polymeric quaternary ammonium salt of
hydroxyethyl cellulose reacted with trialkyl ammonium substituted epoxide;
copolymers of hydroxyethyl cellulose and diallyldimethyl ammonium chloride; and
derivatives and combinations of the fore going,

30 " The amount of modifying polymer can range up to about 50 weight percent of
the composition. Consequently, exclusive of any biocompatible and/or therapeutic
and/or ionically-conductive materials to be added to the composition, the weight

percent of the modifying polymer can be from about 0.1 to about 40 weight percent.



-9 When the nodi fying polynmer is hydroxypropyl guar, the weight percent of
‘hydr oxypropyl guar can range from about | to about 20 percent. Swelling
Agent s 5 Theocompmsssui ons of the present invention contai ecvusy@ibidag agent
-which can swell both the crosslinked poly(Nginyl |actam polyner and the
nmodi fyi ng polynmer, and which is bioconpatible with human skin. Nonlimting
exanpl es of swel {}ng,agent.s . useful wel | the (N tam

i ncl ude mnohydrwgegm:%ﬁ%ﬁhgyl?@? yl}lerelts%ﬁ]rgfcyprggﬂ quglglﬁ}%/eo%% ot:#;%eg%) yhydri c

al cohol's, (e.g., hpkbyypesil ghiteeh ranpt @R £0at Didy/aoht 20 Ferpattyet hyl ene gl ycol
(Mol ecul ar Wi ght between 200 and 600) and gl ycerin), ether alcohols (e.g.,

gl ycol ethers), other polyol swelling agents which do not cause skin
irritation or tolg%% .reacté'i n, and water. Depending on the-ultinate use
desired for the Beg 8% mmosi tion, non- volatile and/or volatile swelling

agents maysbe used. Orig eompoaitiofls 6L biddent d@RAtioMMBoNtaih 2 sO@TNE agentwiltict tdne
swel I'i ng agent and non-vol atile swelling alg{ent, such as a m xture of

glycerin or pol ygyallbath thegrossbnkegdipoly(Neitray! lagtamkpatpmengiddhermedifying polymer,
non-vol atile sweljli ent s bhe. used by.t el.v.e u as; f ok
Cvamml e ol voer ! Tyt AR R1e SRt Ren Yo, ASHREGE Rt 8, ol g peents
agents such as wasefil tamiyelDie pERANDYinyl IR i¢hSle nforoh id (e@%titdhol he
i nvention. For this invention, "essenti aI’Ieé non 20 vol atile" neans that a

swel | i ng agent a#djisaopanobnpoliyeisie aicohelydgig. shulgue glyceh deopyiane glyghesi ve

ol ymer, ch as_nadi d I ' l. ficlentl hesi nd
-Br egs ure Zlgnsi ti Q/dg?é;%ﬂé% %@&lg@cﬁ%hﬁg?@%@ i’g@%ﬂ ﬁﬁé ﬁﬁ%@gﬁg g@’%ﬁﬁ@l’ %tﬁcrg

gi ven vol une of alsyiid (e DetheNsR REHeR bEIyoPivedlingSagdeps Wich Qo REt@assskiy or
storage conditions. The swelling agent can be added in an anmount ranging

f fom about 50 t oiratston or PRicgeackiengind wasércent of t he adhesive conposi'tion and

preferably from about,60 t.o abqut ..80 wei ght. cent ... 1l n sone enbodi nents,
gl ycerin and pol yet hyp Sﬁle@d’é]lgf@gﬁe W&%‘gggﬁmﬁg&i)@e?ﬂ@s&v&%’ PP&IFEB& hion-
non-vol atil e sweldatng _aﬁ&’@f‘%latﬁ@%ﬁeﬂihﬁﬁ.%ﬂt@m@?ﬁg ey SrR)uRilde GG agdddihay
conprise up to 100 wei ght percent of the swelling agent. C her non-Timting

exanpl es df swel tomprissyelutits spralling agont ahdiponciolatild swelling agent, Sochasrronixture of

al cohols, (e.g. ethanol sSQpr opanol : propanol 0 dric alc | s

(b opyl ene. g1 yeobaashRaRAE el wihsa: B e Baporibat el GiEe

PEG 45M  pref er abdiin®hg Bl BHHhtseBy HmBREVaRA a3 00y %}ﬂ&%lyc@ﬁﬁ%?r ol

pol yglycerols (e.g. diglycerin, triglycerol, polyglycerin-3," hexagl ycerol

and decagl ycer ol polysibylone glycaln d ika®is) odlaties8BsUINPEELRISB D4 GVEbSE Ty be used by

themselves in the compositions of the invention. For this invention, "essentially non-

20 volatile" means that a swelling égent as used in the present invention will render the
adhesive polymer, such as radiated poly(N-vinyl lactam), sufficiently cohesive and
pressure sensitive adhesive, such that less than ten percent (10%) of a given volume of
swelling agent evaporates after expdsurc to processing or storage conditions.

The swelling agent can be added in an amount ranging from about 50 to about

25 90 weight percent of the adhesive composition and preferably from about 60 to about
80 weight percent. In some embodiments, glycerin and polyethylene glycol are chosen
to be the essentially non-volatile swelling agent. Both glycerin and polyethylene glycol
can comprise up to 100 weight percent of the swelling agent.

Other non-limiting examples of swelling agents which would be useful include

30 meonohydric alcohols, (e.g. ethanol, isopropanol, n-propanol), polyhydric alcohols
(propylene glycol, dipropylene glycol, polyethylene glycol (PEG-2 to PEG-45M,
preferably of molecular weight between 200 and 600) glycerol, polyglycerols (e.g.
diglycerin, i glycerol, polyglycerin-3, hexaglycerol and decaglycerol), sorbito] and



-10 pol yhydric al cohol ethoxylates (e.g. sorbeth-6, sorbeth-30, glycereth-1
to glycereth-31) nethoxides of polyethylene glycol (Methoxy PEG 2 to '

Met hoxy P@g zwﬁ?ssﬂmet hoxi des of pol yhydri c al cohol et ho}ﬂ:lrﬂ}s%m%?“%
Al )

gl yceret h- oxide). The swelling agent (is typically ali1qui 'h sone
enbodi nents, hunectant 5 type solid swel I‘ilﬁ”g agents |like sorbitol could be
used in conjunction with a co-swelling agent in order to dissolve and

remain as a | i polyblydrictaieshohethexyiates &.2 Rerbethe serbathsy), Bycerstpl &y gicareth-31)

1 At - l]i t s A6l ude, - L s tamd
moa, | al um nam ReRPERENet bayRReROse] My Prci B BRI AI®,, eor. T O
di met hyl i m daggitodide®bepolpiydeicAlotibl mymesa(b.?gr 8lyaéreth-TinetHoakis).um

gl ycyrrhizate, 10 erythritol, ethoxydiglycol, fructose, glucam ne, gluconic

acid, glucose, gl uctheswelling agent is typje Wbaid bosome eynhadiments, dumectagtycogen,

| ycyrrhi.zic agid, heilnpor cl hexa lL.std di -oni ¢
act " hydr ogenaPEaoREMEAY e o BBL AN p ok Theoptlol AR R IERE
col I agen, hydr gienz Rtbrgeras distelve Al Rimszaesk Dliyiie Ot aghecednsthat doylll AkyBed
keratin, hydrolyzed silk, hydrolyzed soy protein, hydrolyzed wheat protein,

15 hydr oxyet hytmployed asoiwellingagentsior coswsiipglagemisincids: 1.2 &dexmmedeclea, | actic
acid, lactitol | agt ose,_ .l ysin a,. jmagnesi um | {1 tal . mangangse
pea, nannitol, a%qmlﬁﬁgﬁgs;\lu%wmﬁ ?X1 iyt GBE%B%%F%P%qI&ug 1-161%, coﬁbt hyl
gl ucet h- 20, pcaintddthyd dhidazaliditbne, dihrehydilafl6] hyRRirorfhes dipdt@sinROslyritisatNi C

acid, polyglyceryl sorbitol, potassium pea, ppg- 2{5 met hyl gl ucose ether,
ppg- 38- Bt et h- gythritelcethaxydiglyéal ofimateseegluemning lucnnidacih giwo B ghsosls, sodi um

ooy pesr” o SRR LAF iRl AR SRR Gie L B8
col I agen, sor bhéakesyd BREOSBistidifa HyakikdHi€ acill SRdRf@natkd ﬁ&?éy?(ﬁ)?im %eéﬂaieagtahsh,

urea, xylitol, zea 'mays, zinc pea, and conbinations there

Ant i mi crobi al hydalysatgHwdedyredicoBageonmabolyrastelanting halrplyeedeglycosamineglysans an
deliver .an antimcrobial ..agent.to.the.skin in and arouyn he rcut apeous
Govi o, roduci hRphRe Pooaid A5ionizRa HE i3 ioRvaefl BV ot D etiea et SR RE o
infectiogs of h{?&oﬂ‘étﬁyl%rbﬁ@y Rfdsitoll ﬂloﬁ'i&ﬁ!hex@ﬁ@wﬁcf@cﬁﬂémehh@ct&rﬂcima{éﬁfb@,i al

agent is added 1n levéls up to 10% by wei ght of t.he 30 tot al conposition.
Ther e ar e nunelagise, Byswhepfacmpgneshin pose maltttel mapganesdpeshmanuitalduel (honey

antim crobi al ents. | es,.of .antj mi.crobial. agents include .

Par achl or onet ai@?"f'@ﬂo’fﬂf’n@f %n‘llgn@ﬁlili‘y ! gl&?ﬁ%‘ﬁh&f"tg? ﬁ@“&%ﬁ%{@’?@f’ﬂ% 2dden as

Chl or hexi di ne (d-ueRaabelydatdse HRIFETRNRIC RS Wi Q851 Petkdind(Rd/ 016676
ppe-20 methyl glucose ether, ppg-38-buteth-37, saccharide isomerate, serica, silk

20 amino acids, sodium carboxymethyl chitin, sodium lactate, sodium mannuronate
methylsilanol, sodium pea, sodium pea methylsilanol, sodium polyglutamate, soluble
collagen, sorbitol, sucrose, tea-lactate, tea-pca, trehalose, trilactin, urea, xylitol, zea

mays, zinc pea, and combinations thereof.

25 Antimicrobial Agents
' The adhesive composition of the present invention can deliver an antimicrobial

agent to the skin in and around the percutaneous device, reducing the likeliness of an
infection to the device or to treat infections of the skin or wounds. Tn most
embodiments, the antimicrobial agent is added in levels up to 10% by weight of the

30 total composition. '

There are numerous biologically active materials, which include antimicrobiat

agents. Examples of au’;imicrobial agents include Parachlorometaxylenol; triclosan;

Chlorhexidine and its salts such as Chlorhexidine Gluconate, poly hexamethylene



-11 biguanide and its salts such as poly hexanet hyl ene bi guani di ne chl ori de,
‘iodine, idodophors; fatty acid nonoesters; poly-n-vinyl
pyrrol i donavpeedfibesss; silver oxide, silver and its sal tBCT/p&200Miders (e. g.
-hydrogen peroxide), antibiotics (e.g. neonyejln, bacitracin, and polym xin
‘B). 5 The follomﬁng active ingredients could also be used to suppress the
regrowth o, ?Bhﬁ tah&% s dul ‘ﬁ?Hefﬁne@ﬁﬁén@%gﬁﬁicﬁﬁ@eﬂléh&eh%dﬁieesent

i nventi on: t obi s( hl or opheno 4-1"sopr opyl i denedi phenol

5- ami no- 6- chI or admﬂophwpfartyamdt:mnmstsmi mily-n-wald Ipyxralidetediodsiorsa siyrir ouide,

acetate; alum num benzoat al um um dia ate l.unm Qu rmate al um num
phenol sul f onat e; T&?ﬁ?ﬁ’ﬁ %ﬁﬁ%ﬁ?@é‘ hryg‘??\g %ﬂ’é‘ﬁ q*l%t?ﬁ'i g & feomycin,

benzi sot hi azol i maeﬁﬂcﬂeQMm B). benzoxi qui ne; benzyl paraben; berberine
chloride; boric acid; cetethyl nor phol i ni um et hosul fate; cetet h%mdl noni pm
brom de; c®tri rmnl um%iyﬂmg ac@tgnhglgedledﬂsmpuﬂﬁla&ﬂolwmsdﬁo F@DPI@B megrowth or

hl th I ;- t hi L1
Gopper ubnate; JEGHyRANEORAESRak ”ﬁ‘ﬁ%ﬁ?nﬁl%ﬁ%o PR 2 e
acetate; dequal 'dﬁldi'éB]:E:ﬁb T4 41-‘5?9 gi‘%yﬂﬂafe Mo@cﬂbf&@kfﬁs@l”ﬁée@ammosalol

di chl oro- m xyl enol ; “di ch oroph di chl orop nyI i m dazol di oxol an;

di i odonet hyl t ol )dldmtaf; e}dmxadalmm adepade; (akmum)benq:galteazbtmpum diacetate;

chi o e don piHUlBRENPHRIS AN MRS Bien ol sy SRR e apmotiom o
hydr oxynejfy| Ciih@ffcﬁﬁﬂl%%ﬁagé&%ﬂﬂ&%hmmédﬁaﬁw{ﬁmj benb SR HeliH] L de;

i chthamol ; 20 i"sodecyl par I sopropyl sorbate;’ lapyrium’chl orl de;
| aurtrinoni um therbetine chiphémdmndeapldt catetiryl mcsphphnminethoalmhfd:tc @nteﬁaddﬂmmuyﬂ

i soqui nol i ni um acc rlnate | aur i.di nj, um orjde; mcres I|c
251 NDM hy dan O ALeN RERR B Sy BT el P gf e & Calor SRR
et hyl benzet hon'dﬂﬁl&ﬁﬂbﬁﬁjéﬂa‘é trifobitn CABRAL: To &Hﬂ%ﬂﬁp'coﬁ;?er ubiRAH; [M8dm hydantom

nonoxynol -9 i odi ne; CCresol oxqu|noﬁ|ne enzoat e; oxyqui nol'ine sulfate® p
25 chl or ophenol depimdryﬂxmtbm cBElﬁfaiéa degubdimbww agetade; mipqlm'ﬁlm:ﬁchledde hydant oi n

PEG 5, ded . PEG 5 da
Doyt 11y 8GR pAGRserade S SR PGB e e
pot assi um i odi dejyiPohRAGH Mﬁﬁé@mﬁ%@ﬁﬁe Uit DRGSR BB

trocl osene; quatem um 14 ghaterniu ; uat erni umS;
ri ci nol eam dopr odmbﬂwlammshyryhb&;juylsnﬂtlﬁ)dmﬂazm mdldlepﬂ:bcweylbawltmmnmuﬁﬂ

hi I hen | f t ' di te,

Etegggrnﬁigﬁ?gr@gﬁ‘de {orBRbe i»ﬁot%efl% R o et acepeBlaobeD Bl BT oni u

rom de,; I a m de nea,;
etﬁ%;%fd%b?c Mdceaﬁg‘ :ﬁp§$§§ﬂ1 i ﬂﬁ@mﬁ%{@«?ﬁ%&%ﬁ@ﬁ

undecyl enam dopro onI um te ndecyl enet ecyl enoyl
peg-5 20 isodecylparaben; lsopropyl sorbate; lapyrium chloride; laurtrimonium

trichlorophenoxide; lauryl isoquinolinium bromide; lauryl isoquinolinium saccharinate;
laurylpyridinium chloride; m-cresol; mandelic acid; MDM hydantoin; MEAa-iodine;
melaleuca alternifolia; methylbenzethonium chloride; mixed cresols; nonoxynol-12
iodine; nonoxyﬁol—9 iodine; o-cresol; oxyquinoline benzoate; oxyquinoline sulfate; p-

25 chlorophenol; p-cresol; PEG-15 dedm hydantoin; PEG-15 dedm hydantoin stearate;
PEG-5 dedm hydantoin; PEG-5 dedm hydantoiﬁ oleate; phenol; phenoxyethylparaben;
phenyl salicylate; polymethoxy bicyclic oxazolidine; potassium iodide; potassium
lactate; potassium phenoxide; potassium troclosene; quatemniurm-14; quatemiuxﬁ—%; ‘
quaterniurm-8; ricinoleamidopropyltrimonium methosulfate; sodium iodide; sodium p-

30 chloro-m-cresol; sodinm phenolsulfonate; sodium phenoxide; sodium usnate;
steapyrium chloride; strontium peroxide; tea-sorbate; tetrabutyl ammonium bromide;
thiabendazole; triacetin; undecylenamide dea; undecylenamide mea;

updecylepamjdopropyltrimonium methosulfate; undecyieneth-6; undecylenoyl peg-5



WO 2004/ 108854 PCT/ US2004/ 016676 -12 paraben; usnic acid; zinc acetate;
zinc borate; zinc phenol sul fonate; zinc sulfate; zinc undecylenate; and

conbi nat i @329 w&#ﬁhforegm ng. The follow ng actives coy&,gmg&oﬁ%&%%of use to

al so redu of m croorgani sns on _gkin
2- brono- 2-ni tropropane-1, 3-diol; 4- hydroxyﬁén20|c acid; 5- 5
brono-5-nitro-1, 3- dloxane 7- ethylblcyclooxazolldlne amoni um benzoat e;
annonlun1b|suIpm@bﬂlaﬁﬁﬁﬂmdnm@Qﬁwﬁﬁﬁém@bmmﬁmﬂﬂﬁﬂh@%ﬁﬁﬂﬁﬂék=Eéﬁéhﬁﬁﬁﬁwwium

chl ori de; benzal 0 hl ori de; benzal koni um
sacchari nat e; eﬁ%’e# o’nl M nﬁ“@?? (?fltjgé;ﬁo%é'o Bci d; benzyl al cohol;

benzyl hem f or mal [The RS apRren&uldalky be bﬁm@@hl@o rdduty tagasvahet;, cal cium
benzoat e; cal ci um paraben; 10 cal ci um propi onate;_calciumsalicyl ate;
cal ci um sor bat SlCTeBIRATIEHS QA dkisy -bruee:2-nitserepausri hfiobH-Bydrerybenzaie asidi Joni um

brom de; cetri LU 14 Eamit de;

chl or obutsgnol %qulp or ﬁenedﬁ%ﬁg’r ox@%lc’woc’ﬁ% anespﬁw%ﬁhggzzol e;
dehydr oacetic aﬁnﬁmﬁm Bigelfite] iafihoniire rop@bﬂafsamhem glilfies; beledninoeine:;

di chl orobenzyl al cohol ; di met hyl oxazol i di ne; DNVDM hydant oi n; ethyl

benzoate; 15 epmpnﬁarbaw&komm nudﬁ@ezalkmlml@hbaﬁ@s begxalk%mmn sa¢raRERateli ne;

ol Fowt 11 moni ubPERTSRRGL o BRI ik B Rt MBSO VT oo barat

i sobutyl benzogidnochRpdibeid; batyd Beioatet mprpambn Qﬁl&i‘tﬁ@b&moh&%ﬂlﬂﬁﬁ' pa€dbReol S;
i sopropyl paraben; |aural koni um brom de; "I aural koni um chl ori de;

| aurt ri nishi um balokempropionate: qaloiumisaliaylate; salciiz sorhepicaiaiwm2odenyienate; o

enzont o NEA, SARREGPE ot R Ao AN, MR BATARA o

met hyl chl or oi sefafiag, tho%ﬁ%@barﬂi‘&t Gbﬂ'ofﬂbkifaﬁﬁp cﬂlbiﬂﬂpﬁéﬁﬁq 'chlﬁ)i'é)@lenol chlorphenesin;

met hyl i sot hi azol | none; net hyl paraben; nyristallconi um chl oride
myri stall coni unhmhmﬂmdﬁlmahmcemamdldnmhdmyl lluﬂurdlbtemObe}caymIéme&e&honate

oo oo op il G Bhbe cpRaihe BMRY boidceB SRaNE! o'
mercuric jaenzoéﬁﬁl a%@ﬁ‘%rd?ﬁﬂéﬂ#ﬁé FoRRIcatR; Eth?ﬂ}’he}dﬁﬁﬁdiﬁé'ﬁéx%%ede phenyl

mercuric chloridé; phenyl parabén; piroct one ol am ne; pol’yam nopropyl
bi guani de; potiasﬂhlmmtdaémmmdme gwtbas,sheumdam W@@gemﬂémi tabwusmmnmn chlonde;

et hyl par aben; potassiu rreta I sul fi ot assi um ar abe 5| um
o- phenyl phenat grm i]é]étg’]llHFﬁaS@ MPB&?E’EE“ atﬁﬁﬁﬁgeta%ﬂﬁ?@e B‘Fr

propyl par aben B b 09]9&? sul fi te
propi oni ¢ aci dm%gf%'gp‘?éﬁ%%ﬁ?&% ﬁg?@g‘i}?g%@@@gﬁr %a?’g%rlﬁ um Elsdnga Tcylic
aci d; sodi um bémraadérum shidriden lbxummbmum ;oremafficyiaubitimphinar etilerde; magnesinm

20 benzoate; magnesium propionate; magnesium salicylate; MEA o-phenylphenate; MEA-

benzoate; MEA-salicylate; MEA-undecylenate; methenamine; methyl benzoate;
methylchloroisothiazolinone; methyldibromo glutaronitrile; methylisothiazolinone;
methylparaben; myrista]kouiﬁm chloride; myristalkonium saccharinate; myrtrimonium
bromide; o-cymen-5-ol; o-phenylphenol; olealkonium chloride; p-chloro-m-cresol; ’

25 phenoxyethanol; phenoxyisopropanol; phenyl benzoate; phenyl mercuric acetate;
phenyl mercuric benzoate; phenyl mercuric borate; phenyl mercuric bromide; phenyl
mercuric chloride; phenylparaben; piroctone olamine; polyaminopropyl bignanide;
potassium benzoate; potassium butylparaben; potassium ethylparaben; potassium
metabisnlfite; potassium methylparaben; potassium o-phenylphenate; potassium

30 . paraben; potassium propionate; potassium propylparaben; potassium salicylate;
potassium sorbate; potassium sulfite; propionic acid; propyl benzoate; propylparaben;
quaternium-15; salicylic acid; sodium benzoate; sodium bisnifite; spdium butylparaben;

sodium dehydroacetate; sodium ethylparaben; sodium formate; sodium



sodi um dehydr oacet at e; sodi um et hyl paraben; sodi um formate; sodi um WO

2004/ 108854 PCT/ US2004/ 016676 -13 hydroxynet hyl gl yci nate; sodi um i odat e;
sodi um et aWiOsA0P4/108854 sodi um net hyl par aben; sodi um o- phe R¢TAIANES7E0di um
.par aben; sodi um propi onat e; sodi um propyl pargBen; sodium salicylate; sodium
sorbate; sodiumsulfite; sodium undecyl enate; sorbic acid; soytrinonium
chl oride; steara | L de. st:eartf) b IQEVEE «Siihal DHRUM
chloride; tall omhﬁﬁoﬁ%wgﬁ{cggﬁdg; t ilér({eal}%gg(?l%ﬁﬁ%}g?%%gf%gﬁlﬁtﬁrléég%{%%%%un’
undecyl eni ¢ aci dsodiimo-ghenylphembe sodino paobbn;satdivongropionttepsddome guipylparaben;

Bi oconpati hl e and/ gr Therapeutic and/or tonically-Cqnductjve Additi,ves,
Dependi ng upon t ‘Hgéﬁﬁy?‘{%?i@%%{’ﬂt?;ise&%sé‘@ %@%Bﬁ@%@ﬂ%ﬁﬁ@@%@@b
conposi'tion of t?@ftn% j I.QN; | : Lt oRemRa e and/ or

t herapeutic and/or |§1¥|ﬁ§fa w%%gﬁﬂg%%oﬁmngg@%é% caneﬁe |nc¢r81§éd in the
conposi tiors. Hyddillophikbhiom ¢hles$dd) tadlostnmbiinnechivives thiaerosaipipisidcarbas; tatlosdne
present invention can al so, be used_iin the, delivery o{j phar mgceuticals to or
through human skipdecylgris agid; zing pyrtrons; and contigatiogs obthe doTge9PEer y syst ens.
The pharnmaceutical or other active 15 ingredient can be conmpounded with the
adhesi ve conposition after poly(N-vinyl .lactam has been

radi ati on- cr ossl| iBédceskpatiblaiandvr Theeapeuposrnd/ ot nimedipiGridovtve Additigst | on  of

t he pharnmaceutical or_actiyve ingredient, with ionizing radiation_jn, dosages
sufficient to cr oss|PﬁIR3ﬂﬁ‘H}%}{m%\th§qe qf&&wgf@%p e SeHsitive adnesive

Pressure- sgnsi ti ¥&n€6§ﬂﬁﬁ1‘ dﬁh&]?’r%&‘?ﬁ Hﬁeﬂﬁbdf@f}iaﬁfs%ﬁle?ﬁidééﬁgfﬁﬂe arrdlol thEa tic
skin coverings, such as dressings, wound’closure materials, tapes, and the
| i ke. Preferablyand/arioskalily-candariivegmuisesls cad beeincloded mghe adihpositidr. ve
materials can be adde to, the conposition of the present invention after
irradiation of poly(NIYgiopiilicy pressury-sengjtve adhesiye cempesitions of the present myeqtinn

biologically acti Al HQf LAt o} gfégma o) Eg .
bi ol ogi cal |y act ;Dé\égﬂgn@ﬁdleg Stl ncHﬂ%gtOE?oa spe%??&om@a’tgﬁﬁ%?gr obl glfm’asglglglrll?ss 25
such as those di sgliebectransdémfal dRgtdeliNery s¥stehdd) The Pharsheetidal of gthetesiived to

reduce bacteria levels to mnimze infection risk or treat the effects of
i nfectionslit t héingsedignt §an bk eompapded wih theradhegive sampositingaiicr ply@iHay] ve

cloetrodes, 1 ho- S0 EE OB EHERVH bR ked RRER - B BRTRI AP Bhy AR R ™
to inprove ionicofge@Usinactitical or Activelrprofidny witt ibrioimg 2aatidh ih @884ges sufficient

| oni cal | y-conductive el ectrol ytes can al so be added to the conposition
wi t hout' del et er toeresslink pplyEN vyl dastane) ect rol yte or the resulting

conposi tion. Nonlimt 'l"ﬂtghydrophilic, pressure-sensitive adhesive composition can also be used in

20 therapeutic skin coverings, such as dressings, wound closure materials, tapes, and the
like. Preferably, for skin covering uses, other biologically active materials can be added
to the composition of the present invention after irradiation of poly(N- vinyl lactam)
without deleteriously affecting the biologically active material. Nonlimiting exampleé.
of such other biologically active materials include broad spectrum antimicrobial agents -

25 such as those disclosed in U.S. Pat. No. 4,310,509, where it is desired to reduce bacteria
levels to minimize infection risk or treat the effects of infections at the skin or skin
openings of a patient. ‘

When the adhesive compositions are used as an electrically conductive
component of biomedical electrodes, the adhesive composition can also optionally

30 mclude water to improve ionic conductiﬁty in levels varying from 20% to 100%.
Ionically-conjductive electrolytes can also be added to the composition without

deleteriously affecting the electrolyte or the resulting composition. Nonlimiting



WO 2004/ 108854 PCT/ US2004/ 016676 -14 exanples of electrolytes include ionic
salts dissolved in the conposition, such as lithiumchloride, lithium
perchlorq&gzlﬁﬂﬂ&gy1citrate, and potassi um chl ori de. A‘ﬁ&ﬁﬁsﬁﬁwﬁﬁﬁﬁ@pGUtic
procedur e o? Invol ving application of elegtrical curren o skin of a
patient and a pharmaceutical is iontophoresis, which delivers an 5

Il ont ophoretically active pharmaceutical to or through human skin wi'th aid of
an el ect ri cal exemptas of elecirolates incdydgionie saltsdiasalved amfresempasition. sueh# as

her bal nedi ci - b . | CJ SE 4 f ‘invention
are shown and%ﬁ%@éﬁ’ H{Hjo- Pﬁgﬁiﬂ‘%&%@%& a@éﬁ%ﬁ%&f 1%5 gﬁ%&%ﬂggﬁ%c ation
entitled "Hydrophi | A eypbdifesdrafouio pResdirt both idlviap apslidaten yf eltctted kairent

Medi cines,” U.S. Serjial No. 10/456,810, filed the sane day. herewith. O her
bi oconpat i bl e taskingf amatientsad aipbarpacentical is ienjpphosesis ek ¢slivers anconposi ti on
such as gonpoun [ . oﬁmg@,z ' t Q. i non-
irritating pH pﬂ@pﬁo&g&@&'ﬁmgg@ i 3%Eﬁ1éair¥1%a§| an }hnhﬁlgé?sés?cll}g&@ﬂ a&go%%lher W se
maxi m ze 15 andlgdttisl elirédt. activity. Al so, penetration enhancing agents or
exci pients can be added to the conposition when the pharnmaceutical or other

active agent for tdptherthexspeuticragentycambg addstl; sueh gs Bebalagedieines. Herbaldi ati on

Crosslinking of  Rol Loyl | 0 : ' ' y solid
form my be cr%g‘gf?ﬁ%kggﬁlgﬁfﬂégﬁﬁﬁeP%%%PPE\%%{“[\%% en%%%@?éggn ? (?)_ i oni zi ng
radi at.ion fromeaditeOfr-8R patentl apglicaen ehtitidd ‘Hydreptiio AdBesble Capotitiths
radiation include al pha, beta gamma, electron-beam and x-ray radiation.

Of t hesdOsour clos Delivery af Herhgl cineson]-Sevasial Nonl ¢d3h8 16, fded the same dal ganma
irradiation are_nmst typical. Sources of electron-beamradiation are
comercially 215“%1“\7 ‘l'abl e, including an Energy Sciences Inc. Mdel CB-150

El ectrocurtain El ecomerbiobsapatiBloamiictierapsatis eRterdls @amendisd odhat i on are
comercially available from Atomc Energgy of Canada, Inc, using_a cobalt-

60 hi gh- ener gycosanesition spehmiszomponads tabifer the pHpfsheeampasitiomte graviderperpar ads

(mRad) or kil ograys . ses .of _1onizing r.adiati on can be adm ni stered
in a single do@taﬁ?g Pﬁg‘%’%ﬁ? i Dﬁ’ose gv? W@Paglﬁg P‘Sﬂiq‘f?‘}?&(%ﬁ%aﬁ‘wswé’é“%e

nul ti pl q5d0sesanifMieldbaE sotivity 2ARo! senbh@ioneahiRihg Heats Rlxtipithiicag bE adliedid ON.

The dosage of ionizing radiation cumulatively can range from about 25 |cGys
to about 400 kifty sompesiiinmewhemnibe phasacuiical ar ST lecljee agentiootapicabor kGys.

(I;[ eLglr;t?lNy, I oni Zldeng Eﬁlé]}vae}j}soonre&?i?es?cm eve the desired | evel of crosslinking

Irradiation Crosslinking of Poly(N-Vinyl Lactam)

20 Poly(N-vinyl lactam) in any solid form may be crosslinked for use in the
invention when subjected to ionizing radiation from a high-energy source. Nonlimiting
examples of ionizing radiation include alpha, beta, gamma, electron-beam, and x-ray
radiation. Of these sources of ionizing radiation, electron-beam irradiation and gamma
irradiation are most typical. Sources of electron-beam radiation are commercially

25 available, including an Energy Sciences Inc. Model CB-150 Electrocurtain Electron
Beam Processor. Sources of gamma irradiation are commercially available from
Atomic Energy of Canada, Inc. using a cobalt- 60 high-energy source.

Ionizing radiation dosages are measured in megarads (mRad) or kilograys
(kGy). Doses of ionizing radiation can be administered in a single dose of the desired

30 level of ionizing radiation or in multiple doses which accumulate fo the desired level of
ionizing radiation. The dosage of ionizing radiation cumulatively caﬁ range from about
25 kGys to about 400 kGys and preferably from about 25 kGys to about 200 kGys.
Preferably, .ionizing radiation can achieve the desired level of crosslinking of poly(N-



WD 2004/ 108854 PCTI US2004/ 016676 -15 vinyl lactam when the cunul ative
dosage of ionizing radiation exceeds 100 keys (10 nRads). Pol y(N-vi nyl

| act am) cawwdevoisnesasi ated in a solid formw th ionizing reci/ps2omisere a
package or container where the tenperature, pfnosphere, and other reaction 5
‘paranmeters can be controlled. One nethod of 1Tradiating the poly (N-vinyl

lactam) in the present lon i r|b in.U.S atent 66.
Dependi ng upon t‘ﬁ Pﬁ B’ﬁ etCH’émfaP sgger Bﬁ‘oﬁ]&%rﬁ% C’i?S?‘gqﬁoiﬁ 3}{?
| actam) can be |]f,R§4g at ed in a batch or continuous process. 10 Method of

Preparing Hydrophilic Adhesive Conpositions A nethod of preparing a
pressure-sensitive adiodgNre Uvaﬁ@ggpambﬁmdﬁtfdmﬂégbhfommml@dwﬁﬁm%s

m Xxi ng crosslinked pol y(N-vin act wel |

o 51 ng.pol yret beeRier R e Ey Bt d SRty P B ionS s rewna
volatile a§ or %%f@eté’r@'@h&ﬁé ctxﬂfmeawxﬁ&hoamtﬁatahﬂ tHe PR Ip PeinyD hcReH ik |
nmodi fying 15 polymer, and other additives, such as antl m cr obi al agents, are

in essentially thepresentinyestion xsrdwscrﬁxénpUﬁsP@ﬂentsNo t5#199660 Dapéndingsimiondhe s
i nclude water, eth nmet.h d|s guanti.ty..of .t
resul ting susperF@Pgaﬁ?fgh? agiﬁ b‘b‘ﬁﬁ SpP0 g@ﬁ? )gl?tﬁta“%) E’ é‘t’@tﬂdélh%hatﬁl% a

rel ease |iner ororgoR@flichdgrdtBdser i al and then stored. The volatile sol vent

i s evaporated by heating such as by the application of mcrowave 20 energy,
i nfrared energy, or by convective air flowor the like, in order to forma

cohesi ve, _pressus.e-s tive, a ive .cQ O$I n on,the substrate. Oten, a

drying oVen he%@‘&"?ﬂ? ffé’ﬂi’"gg%"ﬁfﬂy Fﬁf"ﬁmﬂt"ém“f‘ﬁe evaporation step. A

product release lin e
as A nfetld et gﬂ@kémpgx Resdr 8RR RERAdRMEe Séohﬁmef&aﬁ%?émﬁﬂé;eﬁ@

of the conmposition to cont am nation.
enbodi ment s, c odttvenijon tompaseadhizzigorosskinked polyi(Nvicdiadian hywiih s ewelling agénd and

Zbout 0. 128 mnATORBOUE DAVET i S5t HRLVETR 8 0RO TORG FPOMICHE CVERL
dry coating thigfngss drSno h lﬁi@ﬁ’t t%faé}htgxésh?zgﬁﬁﬂf the EW&I&?%’ nf) b3V
e y O I €

about 0.38. Such coatings can be app a var of subst ate
surfaces 16 act @mdymer, aﬂhﬁhenmidﬂﬁrekaydxasfannnﬂhebmhmtsamimmtemﬁyl di ng an

adhesi ve conposition w w profl | e, od  of reparl th
conposi ti ons of YHgadia 9‘%2& Wkﬁ"é) é“lti’z?tec ?athéggggt%]nc Eb‘fﬂqrﬂ‘%%@?l i ne

process. If pre Y.
field of cohesi \B@Etﬁ%ltég saggrlgé%’g%dnm ? Z’Z?%/ee&%g%msp Q&S%H 19 ch tsrb tS ﬁaaat e
can surface of a substrate, such as a release liner or a backing materlal and then stored. The

volatile solvent is evaporated by heating such as by the application of microwave
20 energy, infrared energy, or by convective air flow or the like, in order to form a
cohesive, pressure-sensitive adhesive composition on the substrate. Often, a drying
oven heated to about 65°C may be employed for the evaporation step. A product
release liner can optionally be laminated over the exposed surface of the composition to
protect it from contamination.
25 In some embodiments, coating of the adhesive composition can be applied to
the surface of a substrate. Suitable wet coating thicknesses may range from about
0.125 mm to about 1.25 mm so that, after evaporation of solvent, a dry coating
thickness is obtained withirt the range from about 0.05 mm to about 0.38. Such
coatings can be applied to any of a vaﬂcty of substrate surfaces to act as an adhesive
30 layer for the substrate and providing an adhesive composition with a low profile.
The method of preparing the compositions of the invention can be a batch
process or a continuous line' process.. If prepared by a continuous process, the laminate

of a liner, field of cohesive, pressure-sensitive adhesive composition, and substrate can



WD 2004/ 108854 PCT/ US2004/ 016676 -16 be wound on roll for bul k packagi ng
and further processing or can be cut using dies known to those skilled in
the art i |dual units. Medical Sealant 5 The adf ition of
t he pres@ﬁb%(hagh¥lon provi des a nedi cal ﬁ | ant for g?@%ﬁ) ﬂ?ﬁiatlons
requiring reduced adhesi on whil e maintaini g | mpr ovi ng cohe5|veness to
al low clean renoval froma substrate. In one enbodinent, the nedi cal

seal ant i s usebe found an ik foe belkpackagiDg/and ﬁmﬁeeprcmem\gr cndecut wping dios ew of
a nedi cal seal nt 10 .havi S .e . 10 12, a layer 14 of
pressure sen5| dﬁ 4§?€?&HB§§¥RH¢§A @@ﬁi Fesent invention coated on
first rel ease I|ner and protected until use second release |liner 16.

Typically, first rel ease liner 12 has a first release value that has | ower
t han the rel calfedicgbSematt second rel ease |iner 16. F| rst rel ease |iner

cecond 1) ease | | nori BihegivE Emptionotshy Meed MR 6O Rah AERELLTRRE 10 K
during appl i cafjraipdicatssilidaticiseagifring ﬁsﬁcea@dhéslﬁpm&ﬂl@mw RproFing20 and

22. Parts 20 and 22 each end in a tab 19 proxi mte the center of nedi cal
seal ant 10. Tab@e&@mmt@dlmdeammdcﬁm b spbstraten In ape embadiment, it medical

attached to | aye 4. E be differential lengths to one
another to inp%/“i?gﬁé‘% r‘ﬁgfgf%ﬁ%@%r 3nd 2b show a bottom and top plan
view of the nedi cal prsal diBlvs 4Sbafbnal Vigw S ARIINAL SATRO0 bhan demmeﬁ&ﬁﬁept
I nvention. For use, first release liner 26 shown in Fig a Is renoved by

gr aspi ngllext endi2 sadeyardri of preasute stmsitivapdhesp comppsiéieon of ﬂle peesasti invandioadhesi ve
conposi tion can be a to.t he.skin of the tient. After ication to
The.pati ent: & et mERmbehasSipg g st heSieuen i iss Gocsind elee o8 Tha gent 'y
25 pulled in 0?9}5&%&113# ﬂ?ét&élﬁésb%%r i?ﬂﬁ%@ﬁsﬂr@ﬁaﬁaﬂﬁ%ﬁh&ﬁoﬁ&%%e sd@lsant

20. Second rel&ase Tiner 28 optionally contains demarcation 27 1ndicating
an optimal | ocmilieof deoond rebmiseuher d 6 a Fastire2@set lneh 2 plsaopdomﬂlerconﬂamscaabd:mmer

adhosi ve. compods b isndh e BR abripror eteon Cileath ks 15 45 S pd o, o

confi gurlzstbl on g flsdibsl ABHETRMing hppliiagsi.ve conmposition 24 containing

antim crobial agents to optimze. Secural of the |unmen and hub of a
catheter. The topsSeﬁonﬂlndedmeambrBﬂmpenipomdfotfg&umpmit@mapdiI22 Partgf) ande?2 -t he

hub when used with 2004/ 108854 PCT/ US2004/ 0,16
each en)i/\li)n a tab 19 proximate the center of med%ca? sealant 10, Tabs 19 can extend

perpendicular from layer 14 and is not attached to'layer 14. Each of tabs 19 can be

-AGD

differential lengths to one another te improve grasping.

20 Figs. 2a and 2b show a bottom and top plan view of the medical sealant using
the adhesive composition of the present invention. For use, first release liner 26 shown
in Fig. 2a is removed by grasping extend section 25 and the layer 24 of pressure-
sensitive adhesive composition can be applied to the skin of the patient. After ‘
application to the patient; the tabs 29 of second release liner 28 are grasped and gently

25 pulled in opposite directions towards the perimeter of medical sealant 20. Second
release liner 28 optionally contains demarcation 27 indicating an optimal location for
medical sealant 20 to be placed over the catheter insertion site to add in placement on a
patient’s skin.

Figs. 2a show adhesive composition 24 in a generally heart-shaped

30 configuration. This configuration aids in placement of adhesive composition 24
containing antimicrobial agents to optimize. secural of the lumen and hub of a catheter.
The tops of the heart-shaped configuration split to go over the hub when used with



-17 catheter insertion. Mst enbodi nents enpl oy a heart-shaped configuration
for the above reasons, however other shapes are possible wth the present

i nvention. WO 28Ra8BSEn Fi g. 3, nedical seal ant 30 cont ai nBCHEEI0HH/BY66T al
.agent 38 in layer 34 by adding agent 38 to dgsentially unirradiated

'swel I'ing agent or conposition prior to 5 coating on first release liner 36
and second rel ea | e dind j SnfisRsti

caul kabl e seal ant§ &g%ﬂgﬂﬁlg?rﬁgn.t 1310%]@% Pat %%mbﬁyggf%ggﬁé%? nmus efﬁ%ﬁo?t-he

Opti onal |y ot her abaweaeasons holvevaratise shapee txeepessibla yath 1B proseht imvestions4 t o

house harmaceutical s or other. therapeuyti ¢ agents.. The, adhesi.ve |l ayer, 14
ca: be (F:)oat ed on !the %Isrsg?wﬁ%ﬁ@egdﬂ?fﬁ?aiﬁéi@égﬁng%s i@@lfﬁ)%é#égi%%gﬁn lgyer
variety of processg %?zad&iﬂg labétit 8 to @gsra@@%lggﬂﬁ;ae%ed dvTirPddeRNor 091%1'1 prior to

| am nation.. Non-lifting éxanples o ase liners comercially
avai | abl e 5 ncl udeatinglondosl rekedsepliriey 36 hyd sacend mlephliteal33t Altérnbtieely, dayeeBécad | y

lmrLb o T;:Q“VSPF oS omikahie Bt PR B g 2ok S0 b avd (Rt al )™
: craly _ M- "t . SCOLCTH™ _
iners. 15 The ”g%:lﬁeﬂﬁpgcfth%lﬁﬂ%éi@&dn% dﬁmnmwé&%}%tan%a mg;\épﬂm ﬁJtﬁgee | ayer

application of essu eat and pressure, respectivély, on
of adhesi ve | ayephdrhatentichls of bthet therapkwtimsagehisner 12. The tenperature for hot

| am nation ranges frop abgut. 50C to about 250C, . apd the pressures, . a | ed
to both lamnation ang:hﬁé qSlé’m?% %ﬁ@%@éﬁdr"@ﬁh‘bgﬁ?t aﬂ&“&?ﬁﬁeﬁea%léﬁg L‘jo

Kg/ cnR2. 20;pThe a ' ; -'cm{ﬁg%i . :00f 1.0 be used
in other Olzgppl i cg{i&?g?\g?a?g?&ggg%oﬁgﬁgééﬂa p Fﬁg?t%g&r@d%gﬁdgbé}?d%&mund
dressi ng, a bandémenation..génelialtinpectamnplabf siichIréleyse lmersebheercinily swdilablevi ce

havi ng wat er noi styre absor bin roperties. The adhesive, | ayer. y. be
coated on a Iayemcg*deﬁgﬁ’ﬁpﬁﬁd Hﬁglﬂ'é'glylﬁpc a@éeﬁhlﬂscﬁﬂnﬂﬂ?c’éﬂl@féﬂ}@g& froma &k Png

mat eri al s havi ngea.:hi ' 1SS oS QL

rodical tapes,  qPui G R SbiEKRP Chuld A5 N SRl ol rept BRIMIFERR M ¢
i ncl ude those di sadasebiand tBdoicHPak™" " Nelsasein€t5, 835 and 4, 595, 001. O her
exanples of a variet y[@of films comercially available as extrudabl e

pol ymers iktl ude " Hyt & mathods 96 tamingtiontapd bet wirskiag invetvethe apmispijesefer

el astoners avai l r . DuPont d MDY, Sy.and

W mi ngt o, Dot . Dresgupich Bt g preledesnef By qlE HRdh 159 ARERAR 2 o the it
Goodri ch of O evetlesd linkh D THE terfderdtargor it dapiasti ROtpEdsEtdraaRsut 50°iol abblie
fromK J. Quinn & Co. of Malden, Mass. Qther non-limting exanples of such

backi ng mat eri al 258G apdthparesyies applied ty beth daminafjon anddwh lamingies! rgmger from 0.1
pol yet hyl ene- al ugi num po t enezconposites, and "ScotchPakTM' brand

20 The adhesive of the present invention can also optionally be used in other
applications, for example, as a part of a medical tape, a wound dressing, a bandage of
general medicinal utility, or other medical device having water moisture absorbing
properties. The adhesive layer may be coated on a layer of backing material selected
from any of several backing materials having a high moisture vapor transmission rate

25 for use as medical tapes, dressings, bandages, and the like. Suitable backing materials
include thosel disclosed in 1.S. Pat. Nos. 3,645,835 and 4,595,001. Other examples of a
variety of films commercially available as extrudable polymers include "Hytrel™
4056" and "Hytrel™ 3548" branded polyester elastomers available from E. I. DuPont
de Nemours and Company of Wilmington, Del., "Estane” branded polyurethanes

30 available from B. F. Goodrich of Cleveland, Ohio or "Q-thane" branded polyurethanes
available from K.J. Quinn & Co. of Malden, Mass. Other non-limiting examples of
such backing materials are polyethylene, ethylene-vinyl acetate copolymer,
‘polyethyl_ene—alunﬁnum—polyethylene composites, and "ScotchPak™" brand backings



WO 2004/ 108854 PCT/ US2004/ 016676 -18 commercially available from M nnesota
M ni ng and Manufacturing Conpany of St. Paul, Mnn. (3M. Pharnaceuti cal
delivery devices 5 Pharnaceutical delivery devi ces enpl | ilic,
pressur e-WOHYIP&E  adhesi ve conpositions of the presen ﬁ/ﬁﬁz@%ﬁs@ﬁb{ﬂ'
optionally having a topical, transdermal, -Br iont ophoretic therapeutic
agent and exci pi ents, solvents or penetratron enhanci ng agents cont ai ned
therein, are usefmerfially d@ﬂaﬁerfgommmmomw and (Marofactring Compariywd Shgent s
to or through na | an ﬁfé 10 The therapeutic agent useful in the present
I nvention can TS@-"’P peut ically active material known to those skilled
in the art and approved for delivery topically to or transdermally or

i ontophoretically through the skin of a patient. Non-limting exanples of

t herapeutic agd‘ﬂmnmsafmhlddwémymmesr mal deli very devi ces are any active

drug or salts of th dr t, |ca t ransder nal plrctrons,
or growt 15 fact or(s)ﬁ]f"-@?l 'giéc asllé’ﬁ a?’i"r?g 343@1“? ic, gqqg.]r ?@tﬁ%ut i C
Agents | dont i eed AR oAl oiRGREGH1AaL ofiBEh B BII SR © Ol 5ol oscd
89/ 079511. Excrtpmsctmmab or mﬂwphnmtw ﬁmr@mhmmgcngamigami;mnﬂ’& eolxtmts dripeneiration
those skilled in, the art. Non-|I ti.ng exannl_es etration.epnhanci ng
agents incl ude egp%ageﬁ@pmtpmeég}er%ragggse f@’i‘éﬁ]ﬁﬁ%cp pﬁ’%‘ﬂﬂ“ﬁ WAL BF U ot e,

and gl ycerol eﬁfseto &hh&{ ggﬁ%enhancr ng agents known to those
skilled in the art edis In U Pat. Nos. 4,849, 224; and 4, 855,294

and PCT Fatent Publ rﬂatthmpmagdzmuw&tihtnmtmeﬂﬂamnrsom;ﬂﬁapeumﬁm cal
el ectrodes enpl o ophi lic, pressure-sensitive si,ve ons.
of the present qcﬁ %@eégflﬁﬁvnﬁ Eépié‘ilb‘tt@e@%ﬁtl P%BV%FQ‘FWEEFE’NF@@YEH for
di agnostic and &@%Q&%ﬁﬁm ﬁb&%@ﬁ&éﬂc@h s co tactr ng aﬁ t”Noﬁ‘]g%h{?ﬁ%d' cal

el ectrode conprises ctil I an nd a
means for el ectexamples oﬁﬂi&mpatttmaagenﬂs uscrﬁ:bm&mhsdegmbbdeheary dehizes arecing hetive:
medi um and el ectrical diagnostic, 30 therapeutic,, or elegtrosurgical

equi pment . One ErBBHIaHSEAE these %ruarsaﬁ@dmé@zrlwéroﬁrﬁr&s‘e’énalapph%enWt arorrrﬂé

adhesive onpo nt

o, 5 a0b5 066, b e ih BheRbER Sl R’ ORPEERE 08 ilheiteas HRlEE

fol | ow ng exa”ﬁr@hamiw)ﬁ@ﬁﬂﬂ}l@ﬂﬂ’é‘hgﬁﬁg e FRRUAEDLOB RO Pat. Nos. 4,849, 224 and :
4,855,294, and PCT Patent Publication WO 89/07951.

Excipients or penetration enhancing agents are also known to those skilled in

the art. Non-limiting examples of penetration enhancing agents include ethanol, methyl

20 laurate, oleic acid, isopropyl myristate, and glycerol monolaurate. Other penetration
enhancing agents known to those skilled in the art are disclosed in U.S. Pat. Nos.
4,849,224 and 4,855,294 and PCT Patent Publication WO 89/07951,

Biomedical Electrodes

25 Biomedical electrodes employing hydrophilic, pressure-sensitive adhesive
compositions of the present invention having electrolyte contained therein are useful for
diagnostic and therapeutic purposes. Inn its most basic form, a biomedical electrode
comprises a conductive medinm contacting mammalian skin and a means for electrical
communication interacting between the conductive medium and electrical diagnostic,

30 therapeutic, or electrosurgical equipment. One embodiment of a biomedical electrode for
use with the adhesive compositions of the present invention are described in U.S. Patent
No. 5,409,966.

A further description of the invention may be found in the following examples.



-19 EXAMPLES GLOSSARY of COMPONENTS Trade Nane Chem cal Nanme Manufacturer,
Address Pol yvi nyl pyrrol i done/ Hexadecane anex V-216 copol yner | SP, Wayne,
NJ M rapol XA 50419888kt er ni um 2 Rhodi a, Cranbury, NJ 4er R{FHUS20GN16676

ol yquat ernium 7 Cal gon, Pittsburgh, PA CARE-1¥R- 125 ol yquat erni um 10
Anmerchol, Danbury, CT wuatrisoft LM 200 ol yquatem um 24 Anerchol CARE LK
ol yquat erni um 10 Anerchol Crosslinked PVP with 0.64% Et hyl ene -

i s-N-vinyl -2-pyrrolidone (EBVP) .64% EBVP crosslinker 3M/ St Paul, M

rossl i nkedPVP with 1.28%BVP 1.28% EBVP cES4MPHERr 3M Jaguar BF- 120
ydr oxypropyl Guar (IW5 Rhodia, Cr% %d@ﬁ\fﬂ’ arch & Chem cal/
el quat L-200 Pol yquaternium4 Bridgewater, qu - 230M
ol yquat er ni um 10| NatrideNathe St arch & @mﬁm\a}nﬁ eI guat Sﬂfanﬁﬁ&(ﬁmhmuat emum1l
Nati onal Starch &Ehemecat P’ 61 Foxypropyt—Guar—Rhodi-a—atrosot
type 250HR CS ydioxyet hyl celQ ’1 quzﬁ%‘a atrosal Plus type 330 CS etyl
hydr oxyet hyl cel | ﬂmé’%ﬁual qgmol}@et I osi ze HEC QP 52, 000-H @Eeﬁw@mﬁm
T yuas e um 10 B o T b byl chry. ot e GapE T 50
Aqual on ol yox V\QRI‘Eﬁ?.zqﬂol y Cobigesméngki de Amer chol | 3ape %E)H‘“f_bd‘fgélfﬁyl at eq
poly vinyl pyrrolucA@RERNBP |Polyquaternium-10 Amerchol, Danbury, CT »
Quatrisoft LM-200 [Polyquaternium-24 " Amerchol
UCARE LE. Polyquaternium-10 _ Amerchol
Crosslinked PVP with 0.64% Ethylene —
{ bis-N-vinyl-2-pyrrolidone (EBVF)
0.64% EBVP crosglinker 3M / St Paul, MN
Crosslinked PVP with 1.28% EBVY
1.28% EBVP crosslinker . 3M
Jaguar HP-120 Hydroxypropyl Guar (HFG) Rhodia, Cranbury, NJ
National Starch & Chemical/
Celquat L-200 Polyquaternium-4 Bridgewater, NJ
Celguat SC-230M [Polyquaternium-10 National Starch & Chemical
Celquat SC-240C  [Polygquaternium-10 National Starch & Chemical
Jaguar HP-60 Hydroxypropyl Guar Rhodia
Natrosol type
R50HR CS Hydroxyethyl cellulose Agqualon
Natroso] Plus type
1\ - B30CS Cetyl hydroxyethyleellulose Aqualon
Cellosize HEC QP- .
52, 000-H hydroxyethyl cellulose Dow Chemical
UCARE JR-30M  [Polyquaternium-10 Amerchol
UCARE LR-SOM Polyquaternitm-10 Amerchol
EHEC XO{HIGH
0100 [Ethylhydroxy ethyl celtulose Aqualon
Polyox WSR-301 [Polyethylene oxide Amerchol
Ganex P904 LC _ [Butylated poly vinyl pyrrolidone TSP
Tego SO 6 Sorbeth-6 Degussa
CHG Solution B.P. 20% Chlorhexidine Gluconate in Water Xitrium Labg
Gamma crosslinked K-90D ISP Plasdone K-90D PVP processed
g{PVP polyvinylpyrrolidone with15 Mrad gamma radiation




ego SO 6 Sorbeth-6 Degussa G Solution B.P. 0% Cbl orhexi di ne G uconate in
Water Xttrium Labs Ganma crosslinkedK-90D | SP Pl asdone K-90D PVP processed
VP ol yvin rrolidone withl5 Mad ganma radi ation V\DZI%)r

PCT/ USZO% %%’6%& -20 iglycerol glycerol §§levay | nt er ox, %ﬁgﬁaﬁ?%mxas
ol yglycerol -3 jrriglycerol Solvay Interox, “Houston Texas Exanples 1-67

Conpositions were prepared by m.xing-t he_u_q.w_d__c.arq;anem_s_i_ﬁt_het_and‘t hen

qui ci dy pouri g the driEEwler ed pol yners and {vi g9PBURIgPxiononsTexpsy i ng

for approx 5 g5e8a3ds. rdfiregpt €rial 1 s pl aced [betswBefintewh, Hoadt@aBRad 1 NEI' S
1 h 1

and pressed to—3+—hun—thi-ekhess—wih—a—press—Fhe-HoermHas—were—evaluated for
reduci ng the adhesi veness of the crosslinked pol yvinyl pyrrolidone gel

W t hout | osi ngEgtgpgﬂy_qut rength resulting in adhesive residue. The gel
conpositions were ‘applied to clean human forearns and allowed to remain for
approxi mat el y 3-5 nCompesitidnsfwarepreparod by tnixiagbsliqrd wempditents togkykat and diren( H)

i f on renoving i.t stretched, the skin, .medium If it s, consi der ed

adhesi ve but |uekly Hﬁ‘r‘f’l}ﬁ‘é‘ﬂl,‘e E‘B’\Ho d)erepﬁ)ofjgnqr%érmy]gﬁqugly\fn\%p%én%g BAPPTH from

t he skinzand t '”}i\@ﬁa Bsiwk wﬁf‘} : da%im | fue, was
rated ‘O'5 | f njc‘)[??egé]{&ghg" wag 1e]{g?’,Ya%\gfclary S%IFQ t e%é\;%s_?ﬁﬁgﬁg est’sggfdag&gnarmunt
of residue wasthitkhesswitibd preksy The firmulas stere bvahieftd for tedubmgnipsidbesiverrss of si bl e
and high (H) if a signifi-cant amount was_|eft qn, 15 the skin. Table 1.
Conposi ti ons atie crasglinked pglyviyiysioddone gl fathey! lgangedhicaivs strengthrosgifing in

Exanpl es 1-67 bet - | r”!}@ﬁﬂ ' i due
No. rrRm)untl Am)z![lj':'zr%l'f3 g%géé% %gﬁgucﬁgﬁgﬂg%%&%@bﬂ E)O “g ?&f’%ﬁ&g}? (W.
% (W. (W 9% aliosted t&fentin fdd)approximilely B-DnGariesbefor témadvidg 2 Adhésich wad 2
28.0 57.0 Ganex V-216, 4.0. 2.0 9.0 MH O .3 26.0 57.0 Ganex V-216 6.0 2,0 9.0
MvaL A0a4 0 s ek 0D ik Temevioe § shelohist he e, misdium GLSFIOTERPRIATA. > 0

2.0 9.8 L-MO adhasife B8 18ssWMarlhibh,18RLL) A4t tBoP1if1eFort 10 plel M Ab¥irthe skin and the

skin was not moved as the gel was removed. Residue was rated ‘0’ if no residue was

left, very slight (VSL) if a detectable amount of residue was discernable by touch,
slight (SL) if the residue was visible and high (H) if a significant amount was left on

15 the skin.
Table IICompositions and Results of Adbesion and Adhesive Residue Tests for
Examples 1-67 '
Ex. | XPVP | Sorbeth-6 Second Polymer . CHG Water | Adhesion | Residue
No. | Amount |  Amount Type Amt, | Amount | Amount | (I, M, L) | (0, VSL,
' (Wt. %) | (wt. %) (wt. | (WL %) | (Wt %) SL, H)
%) .
1 30.0 57.0 Ganex V-216 | 2.0 2.0 9.0 H 0
2 28.0 57.0 Ganex V-216 | 4.0 2.0 2.0 M-H 0
3 26.0 57.0 Ganex V-216 | 6.0 2.0 2.0 M V8L
4 24.0 57.0 Ganex V-216 | 8.0 2.0 9.0 M VSL
5 30.0 57.0 Mirapol A- 2.0 20 9.8 L-M 0
15
6 28.0 57.0 Mirapol A- | 4.0 2.0 10.5 L-M VVSL
15
7 26.0 57.0 Mirapol A- 6.0 2.0 113 |+ M SL
15




15 7 26.0 57.0 MrapolA- 6.0 2.0 11.3 MSL 15 WD 2004/ 108854

PCT/-US2004/ 016676 -21 8 24.0 57.0 Mrapol A- 8.0 2.0 12.0 VL SL 15 9 16.0
57.0 Mer quiMO 2064/0088540 9.0 H VSL 2200 10 13.0 63.0 Mer quPCTAFH2004016679. 0 H

. VSL 2200 11 10.0 69.0 Merquat 10.0 2.0 9.0-B1H 2200 12 16.0 57.0 UCARE JR-
*16.0 2.0 9.0 L-MO 125 13 13.0 63.0 UCAREJR- 13.0 2.0 9.0 MO 125 14 10.0
69. 0 UCARE JR- 10.0 2.0 9.0 MVSL 125 15 16.0 57.0 UCARE LK 16.0 2.0 9.0 L

0 16 13.0 63. Odugl-\l EZRE 13678 O] Mol AU | %% 10- 8o 69. UIWCARE K 10, B2 |
9.0 MO 18 16.Q 5740 Quat|risoft 16.0 2.0 P.O L O LN 200 19 13.0 63.0
Quatrisoft 13.01(2.0}9.0 L {VSL LI\/FZOO'I%O 1D0.0 §9.0 Quatrisoft 10.0/ 2.0 9.j0 L
VSL LM 200 21 1690|5760 (. 64%&BVP Mefdat2. D1€00 MO {22943.0 6B. 0 0. ¥4RERVP
13.0 2.0 9.0 H VysL |23 10.0 69.0 . Gg%é)EBVP 10./0 2.019.0 HSL 24 [16.0 57.0
1.28%BVP 16.0 4.0.9.0 MVYSL 25 {13, 3.011.28% FRVR 13. 0 RP.0 9. 0 HH 26
10.0 69.0 1.28%|EBVP 1800 [2. 63.9. 0| HMgrquat } 13.0 | 20 9.0 H VSL
_ 2200
11| 100 69.0 Merquat | 100 | 20 9.0 H H
2200
12 | 160 570 | UCAREIR- | 160 | 20 9.0 L-M 0
125
13 | 13.0 63.0 UCAREJR- | 13.0 | 2.0 9.0 M 0
125
_i . 14 | 100 690 | UCAREIR- | 100 | 20 9.0 M VSL
B 125
15 | 160 570 | UCAREIK | 160 | 20 9.0 L 0
16 | 13.0 63.0 | UCAREIK | 130 | 20 9.0 L 0
17 | 100 69.0 UCAREIK | 100 | 20 9.0 M 0
18 [ 160 57.0 Quatrisoft | 160 | 2.0 9.0 L 0
LM-200
19 | 130 63.0 Guatrisoft | 130 | 2.0 90 L VSI,
LM-200
20 | 10.0 69.0 Quatiso | 100 | 20 | 9.0 L VSL
_ LM-200
21 | 160 570 | 0.64%EBVP | 160 | 2.0 0.0 M 0
22 | 130 630 |0.64%EBVP| 130 [ 20 9.0 H VSL
{ 23 | 100 690 | 0.64%EBVP| 100 | 2.0 9.0 H SL
24 | 160 570 | 1.28%EBVP | 160 | 2.0 9.0 M VSL
25 | 130 | 630 | 1.28%EBVP | 130 | 2.0 9.0 H H .
26 | 100 69.0 | 1.28%EBVP | 100 | 2.0 9.0 H H
27 | 160 57.0 Salcare SC | 160 | 2.0 9.0 VH 0
. _
28 | 130 63.0 SalcareSC | 130 | 2.0 9.0 VH VSL
| .96
29 | 130 63.0 Polyhydroxy | 13.0 2.0 9.0 H SL
cthyl
methacrylate
30 | 160 570 | UCAREJR- | 160 | 2.0 9.0 L-M 0
30M




27 16.0 57.0 Salcare SC 16.0 2.0 9.0 VH O 96 28 13.0 63.0 Salcare SC 13.0
2.0 9.0 VHVSL 96 29 13.0 63.0 Pol yhydroxy 13.0 2.0 9.0 H SL et hyl

et hacr yl 0 57.0 UCARE JR. 16.0 2.0 9.0 L-M , / 108854
PCT/ uszodﬁ‘}’g‘i"éég%’%? 22 31 13.0 63.0 UCARE JR- 13.0 2. o%‘?’gﬁﬁﬁ%ﬁégﬁw 10. 0
69.0 UCAREJR. 10.0 2.0 9.0 MH O 30M 33 18% 57. 0 UCARE LR- 16.0 2.0 9.0 L

0 30M34 13.0 63.0 UCARE IR 13.02.09.0 1 0 30M35 10 0 69 0 LUCARFIR-
10.0 2.0 9.0 L|{G! BOMB6| 1653@ 57. UCAHER- XX13%%6| 0 20 0]9.% H|VH ¥ +h| G 0100 37
16.0 57.0 PE)I y X 36'18 % JVEGLODEI 8nv3@1§§ 301 28 }L?LOPPB'S\QPOLXOLXA% 02 5)7960
ﬁguiﬁ b N T T G v 6@7"03290&';1}“@”'13.\'5‘:5 dod Lo
120 42 10.0 69]0 Jaguar HP- 10.0 2.8M.0 |L-M O
33 | 160 570 | UCARELR- | 160 | 2.0 5.0 L 0
| 30M
34 | 130 | 630 | UCARELR- | 130 | 20 9.0 L 0
30M
35 | 100 €0.0 | UCARELR- | 100 | 2.0 5.0 L 0
! - 30M
36 | 160 57.0 EHECXX | 160 | 2.0 9.0 HVH 0
HIGH 0100 _
37 | 160 57.0 Polyox | 160 | 2.0 90 " 0
WSR-301
3] 130 | 630 Polyox | 13.0 | 2.0 9.0 MH SL
WSR-301 '
39 | 100 69.0 Polyox | 100 | 20 9.0 H SL
| WSR-301
40 | 160 570 | JaguarHP- | 160 | 2.0 9.0 L 0
120
41 13.0 63.0 Jaguar HP- 13.0 2.0 9.0 L 0
| 120
2| 100 690 | JeguarBP- | 100 | 20 | 9.0 LM 0
| 120
43| 160 57.0 CelquatL- | 160 | 2.0 9.0 LM 0
200
4 | 13.0 63.0 CelquatL- | 13.0 | 2.0 0.0 MH 0
200
45 | 100 69.0 CelquatL- | 100 | 2.0 9.0 M-H VSL
200
46 | 16.0 57.0 Celquat | 160 | 2.0 9.0 L 0
SC230M
47 | 130 63.0 Celquat | 13.0 | 2.0 9.0 LM 0
SC230M
a8 | 100 9.0 Celquat | 100 | 2.0 9.0 M 0
SC230M
45 | 160 7.0 Celquat | 160 | 2.0 9.0 L 0
SC240C




120 43 16.0 57.0 Celquat L- 16.0 2.0 9.0 L-MO 200 44 13.0 63.0 Cel quat L-
13.0 2.0 9.0 MH O 200 45 10.0 69.0 Celquat L- 10.0 2.0 9.0 MH VSL 200 46
16.0 57.0 GBOQoE{1088540 2.0 9.0 L 0 SC230M 47 13.0 63. 0 CRCHUB04B66762. 0 9. 0
L-M0O SC230M 48 10.0 69.0 Celquat 10.0 2.0 23 MO SC230M 49 16.0 57.0

‘Cel quat 16.0 2.0 9.0 L 0O SC240C WO 2004/ 108854 PCT/ US2004/ 016676 -23 50
13.0 63.0 Celquat 13.0 2.0 9.0 L-M 0O $SC240C 51 10.0 69.0 Celquat 10.0 2.0

9.0 MO SC240C 5ZG1p-BH7]0 daguar wgyﬁ T B@T0 3 0Py 93§30 6379
Jaguar HP60 13.0(2.0/9.0 L|{0 54 10. .0 [Jaguar 1260 10.0 2.0 9.4 L-MO
55 30.0 57.0 Ganéx PP04 2.0 2.0 9./0 \g)%"‘gc LIC 56]28.0 57.0 GanexP904 4.0 2/0
9.0 VH 0 LC 57 2&10[ 5700 Ganexo PY04 Ceiglt 2. (0100 () FO/H[0 92C 1|58 ¥4.(J 5700
GanexP904 8.0 2.9 9.p HVH|VSL LG 59.6-0 [57.0|Natrogol typg 16.0 2.0 9.0
L-M O 250 HHR C%
= 52 | 160 570 | Japuar 4P6O | 160 | 2.0 5.0 L 0
53 [ 130 630 | Jaguar HPGO | 13.0 | 2.0 9.0 L 0
52 | 100 690 | Jaguar BPGO | 100 | 2.0 5.0 LM 0
55 | 300 570 | GemexP904 | 2.6 | 2.0 9.0 VH 0
LC
56 | 280 570 | GanexP904 | 4.0 | 2.0 9.0 VH 0
1C
57 | 260 570 | GanexP904 | 60 | 2.0 5.0 H-VH 0
( \ : LC
' 58 | 24.0 570 | GamexP904 | 80 | 2.0 9.0 HVH | VSL
LC
59 | 160 | 570 | Natrosoltype | 160 | 2.0 9.0 LM 0
250 HHR CS _
6 | 130 63.0 | Natrosol type | 13.0 | 2.0 9.0 LM 0
250 HHR CS '
61 10.0 69.0 Natrosol type | 10.0 2.0 9.0 M VSL
250 HHR CS ‘
62 | 160 570 | NatosolPlus | 160 | 2.0 9.0 L 0
type 330 CS ,
63 | 130 63.0 | NatrosolPhus | 13.0 | 2.0 5.0 L )
type 330 CS
i; 64| 100 69.0 | Nairosol Plus | 10.0 | 2.0 9.0 M 0
' ' type 330 CS
65 | 160 57.0 Cellosize | 160 | 2.0 9.0 L 0
HEC
QP52000H
66 13.0 63.0 Cellosize 13.0 2.0 9.0 L-M 0
' HEC
QP52000H
67 | 100 69.0 Cellosize | 100 | 2.0 9.0 LM 0
HEC
QP52000H




60 13.0 63.0 Natrosol type 13.0 2.0 9.0 L-M 0O 25011118 CS 61 10.0 69.0
Natrosoltype 10.0 2.0 9.0 MVSL 250 HHR CS 62 16.0 57.0 Natrosol Plus 16.0
2.0 9.0 |0 ;lﬁﬁ%SSO CS 63 13.0 63.0 Natrosol Plus 13p1sRoR/i0Pdr60 type
330 cs 63040 0 Nat r osol PIuleOZgQOMO type 330 CS 65 16.0
57.0 Cel losize 16.0 2.0 9.0 L 0 HEC QP5201 6H 66 13.0 63 O Cellosize 13.0
2.0 9.0 L-M 0 _HEC QP52000H 67 10.0 69.0 Cellosize 10.0 0 9.0 -L- MO HEC
QP52000H WO 2obqwib)3 eqtinny Eagbesion wiing to skin andypp {Q_)adhﬁl‘fvéa‘nﬂﬁl%ﬁ Vi the
adnest on 1 ati niretdrciteftoffithcOvhibh AANRS MG ERANT, WiohBive BRI fikh

per f or mance. en estve residue equal s cohesive strength |g
The preferred EhapmlfmdfﬂmmﬂmlﬂomTaMeﬂwerExEnmhﬁss&12123 16318,18, 3&-85,
30-35, - 40- 44, 46-54, 59, 60, and 62-67. 5 Exanples 68-73 Cbnp03|t|ons mere
prepared usi ng%lﬁr%é?oq 3%6%‘27glycer ol as the primary swelling agents.
Corrp05|t|50ns were prepared by mxing the liquid conponents together and
then qui ¢kly pouring in the dry powdered pol yners and vi gorously hand
stirring 10 foExamples$8-38 seconds. The material is placed between two

release liners and pressed to 1 mmthickness wth ress.. The conponents
and anounts given iﬁomanBO%Wwafﬁpéreéawms&h@m?l.aaaﬂgz 1ygsralAsithepapary

Exanpl e XPVP Syglilih$ e a%e BompBSHaYs WiFpYhfd by mixing the liquid components together
and then quickly pouring in the dry pbwdered polymers and vigorously hand stirring
10 for approx 30 seconds. The material is placed between two release liners and pressed to

1 mm thickness with a press. The components and amounts given in Table 2a.

Table 2a. Composition of Examples 68-73

Example | XPVP Swelling agent Jaguar CHG | Water
Number | Amount HP-120 | Amount | Amount
(wt. %) Type Amount | Amount | (wt. %) | (wt. %)
(wt. %} { (Wt.%)
68 25.0 Diglyeerol 61.0 3 2.0 9.0
69 24.0 Diglycerol 61.0 4 2.0 9.0
70 23.0 - | Diglycerol 61.0 5 2.0 9.0
71 22.0 Digtycerol 61.0 6 2.0 9.0
72 27.0 triglycerol 61.0 1 2.0 9.0
73 240 triglycerol 61.0 4 2.0 9.0

The compositions of Examples 68-73 were evaluated for adhesion to skin.
15 The compositions were calendared between silicon release liners to an approximate
thickness of Imm. These gel adhesive examples were then laminated on one side to a
2-mil (0.0508 mm) paper scrim. The papef scrim was used to eliminate stretching
during the peel removal of gel adhesive. The laminated gel adhesives were cut to 1
inch (2.54 cm) by 2 inches (5.08 cm) samples. Skin adhesion testing was by placing
20 the samples on the back of a2 human subject. The panelist was prepared by clipping
 the hair on the panelist’s back and prepping with 70:30 isopropy! alcohol:water. Each

sample was positioned so that the long axis of a sample was oriented perpendicular to



Number Amount HP-120 Anmount Amount (wt. % Type Amount Amount (wW. % (wt.
% (w. %9 (wm.% 68 25.0 Diglycerol 61.0 3 2.0 9.0 69 24.0 Diglycerol
61.0 4 2.0 WOQoo4/(d8g53. 0 Diglycerol 61.0 5 2.0 9.0 71 22. echDiugkopsmrecslts 61. 0 6
2.0 9.0 72 27.0 triglycerol 61.0 1 2.0 9.0 543 24.0 triglycerol 61.0 4 2.0
9.0 The conpositions of Exarrpl es 68-73 were eval uated for adhesion to skin.

15 The conpositigns we ed bet ween..sj licon.rel ease | rs to an
approxi mate thi 3&%%”5‘& 1§fs Sf] esg,glp e‘f’aséaﬂ%iﬁ!‘lw %}é g 4%1 FrEfeverse
| 'am nated on one paidgiret kg ?crifél‘ IAchatQﬁQBraﬁaﬂmmpﬂscﬁ@ﬁa Was T6Q tHRPGAterstBE I M

was used to elimnate stretching during the&m renoval of gel adhesive.
The | ani nat ed geleffaetn o skin variations aerpsstibe back; ptezwmovwf@mﬂnewe@eltsss 08

cm) sanples. Skin _gdhesi 20t ) t he back
of a human subj ec?ta.ak g@h&?ﬁie%%%éﬁfe% @fa‘sf)rbegﬁﬂ g%@geﬁ’g? {fﬁ t he
panelist’'s pack aachiRAePRIMGeWshiipie®i 3809 FRR é?Ble cﬁjfﬁl‘ﬂf'fﬁte Mﬁ%ﬁ{ovalEMGsmn
sanpl e was positioned so that the Iong axi s of a sanple was oriented

per pendi cul ar tomnma&#bd%ﬁﬁﬂut&mwﬁﬂﬁﬂ%ﬁﬂﬁﬁﬁﬁ(Tmabldﬁyaﬂnalapzbhmubn(’E[p) ne.

Each sanple was rolled down w.th one forward ne_reverse ass usi a2
kg roller. A rot&pd8days ‘?*é\ﬁ!n‘i&%cfg?l? o)s BRI P%ég fg%@rt PR S Fayer éam&g

effects of skin i ?3?@9

panelist's backwﬁaélcﬁ%ér ﬁ’ftﬁ% i q'bs er tﬁﬁﬁgﬁgﬁﬁl’%@% SEI n gmggﬁfn@?sured
as the peel for C@r@ent lifting bf the snmmeehtg@l@mﬁd{qsidﬂemerelﬂ@o eeogided a the sfdy.
cmmn ratﬁ) noval Adhe(gl on rreasur%d rl’&ilef after ,nit]al
applicatio (T30 BEING KRS F3e 9%&&1&? g t3owith T gyeaning lighlilegging, #f saning
Cover cd i th o TESBRRRPrCRg, T i By AR KSR, pEE R A Siuctee
prevent lifting dérEdemplenipb®. nggbﬁmpmhﬂemchwemm al so recor ded in the

study. 10 Legging was rated on a scale for 1-3 with "|I' neaning |ight
| eggi ng, " 2' neaning noderate | eggi ng, and " 3 neanlng heavy Iegglng

were averaged Talie ob 1ipedp LesadnIol O EFn kil T eed b ERerlleqdB PETC TELS 5

Exanpl e Peel Adheg lBilﬁmlpm‘gl Ng  Peel Adhesion Legging
Number gny/2.54cm (1,2,3)

T30m Tha Taq T3om T Tag

68 51.6 30.5 21.4 0.08 0.08 6.00

69 54.0 24 | 227 0.08 0.00 | 0.0

7 33.5 22.0 18.2 0.08 | 000 | 000

71 27.4 29.7 25.8 0.00 0.08 0.13

2 108.4 89.0 58.0 0.67 1.88 1.18

3 46.6 61.8 33.2 0.17 0.79 0.39

15 Adding HPG to the composition reduced adhesion and legging, indicating increased

cohesive strength. No adhesive residue was observed for the compositions of
Examples 68-73. The preferred formulation was Example 73 due to the relatively flat

adhesive profile over time.



Nunber gm’ 2.54cm (1, 2, 3) T30m Tid Tod T3om Tid T4d 68 51.6 30.5 21.4 0.08
0.08 0.00 69 54.0 22.4 22.7 0.08 0.00 0.00 70 33.5 22.0 18.2 0.08 0.00
0.00 71 27.4 29.7 25.8 0.00 0.08 0.13 72 108.4 89.0 58.0 0.67 1.88 1.18
73 46.6 61.8 33.2 0.17 0.79 0.39 15 Adding HPG to the conposition reduced
adhesi on and | egging, indicating increased cohesive strength. No adhesive
resi due was observed for the conpositi¥ns of Exanples 68-73. The preferred
formul ati on was Exanple 73 due to the relatively flat adhesive profile over
time. -26- CLAIMS 1. An adhesive conposition conprising: a first polyner
conprising a cross-linked poly (N-vigiy\ifggctam; a swelling agent; and a
second nodi fyi ng polyner swell able imthe swelling agent wherein the second
nodi fyi ng polymer is solublizable or suspendable in the swelling agent;
wherein the first polyner for.ns a pressure sensitive adhesive in the
presence tr’%‘é‘ag&%ﬁ"%/eicf‘?&‘pgﬁlgﬂ’ffoﬁ "#he second nodi fying pol ymer and the

swel I'i ng agent aﬁ?ﬁ?ﬁ%s@@oﬁﬁ@ﬁ@ ¥ BRSSBnIRH poly®-FinyShctR@h;ymer while at | east
mai nt ai ni ng the cohesi on of the conposition; and wherein the second

modi fyi ng pol yasvellisg sgdncandd from the group consisting of hydroxypropyl
guar; guar gu I - ' 0 d 0
hydroxypropylnhé?%%ﬁgé%ﬁﬁﬁ%égﬁ%%%féﬁggp%qéS% é%ﬂ%ﬁ%Xfﬁﬁﬁﬁﬁﬁh%gﬁﬁﬁxgé

hydr oxyet mddifyiglpolints és sohettizatsle v sulpdndnlll kythe awalbing ugersubst i t ut ed epoxi de;
copolynmers of hydroxyet hyl cellul ose and diallyl dimethyl| %nnnniun1chloride;
and derivative¥hgisy tEdHH RRAYPENENBY 2 PRESWE segdiigdhesiveriethe prgsesetafon of
claim1l furthen. i sihg an antimcrobial agent. 3. The conposition of
claim2 wherein th& antimcrobial agent is selected fromthe group

consi sting of perschidonodiftingydlemet and the swelliap pga raiuhe ficdidhesivandsssdl t s

hereol Ak DR S8 LA IR ISR L cer ana
combi nati ons ofyhthe: fRrLefid@edifying polymer is selected from the group consisting of
hydroxypropyl guar; guar gum; hydroxyethyl cellulose; hydroxypropy! cellulose;
hydroxypropyl methylcellulose; polymeric quaternary ammonium salt of hydroxyethyl
cellulose reacted with ftrialkyl ammonium substituted epoxide; copolymers of
hydroxyethyl cellulose and diallyldimethyl ammonium chloride; and derivatives and

combinations of the foregoing.
2. The composition of claim 1 further comprising an antimicrobial agent.

3. The composition of claim 2 wherein the antimicrobial agent is selected from the
group consisting of parachlorometaxylenol; triclosan; chlorhexidine and salts thereof;
poly hexamethylene biguanide and salts thereof; iodine; idodophors; silver oxide; silver

and its salts; peroxides; antibiotics; and combinations of the foregoing.

4, The adhesive composition of any one of claims 1 to 3 wherein the swelling agent

is greater than 50% of the total weight of the composition,

5. The composition of any one of claims 1 to 4 wherein the first polymer is poly N-
vinyl-2-pyrrolidone; the swelling agent is triglycerol; the second polymer is selected from

the group consisting of hydroxypropyl guar; guar gum; hydroxyethyl cellulose;



4. The adhesive conposition of any one of clains 1 to 3 wherein the swelling
agent is greater than 50% of the total weight of the conposition. 5. The
conposition of any one of clainms | to 4 wherein the first polyner is poly N
vi nyl - 2-pyrrolidone; the swelling agent is triglycerol; the second pol yner
is selected from the group consisting of hydroxypropyl guar; guar gum

hydr oxyet hyl cel |l ul ose; -27- hydroxyprépyl cellul ose; hydroxypropyl

met hyl cel | ul ose; polyneric quaternary ammonium salt of hydroxyet hyl

cellul ose reacted with trial kyl amoni um substituted epoxide; copolyners of
hydr oxyet 0s di gl L h 1@@&9 i C Lae;
derivativgﬁhgﬁg#%%%%iﬁggpgﬁs %¥ﬁ¥h§h$§%eé%? g; g% &1h§hgﬁFﬁﬁigP%%92? agent

i s chl or mexmahivre sglt uddnataexyeBy! felhidshodactalr withdriatiplufmoiooue efbstiiedadhesi ve

conposi tion of any one of. .cl.ai ns 0.5, t t.hod, conprisin a),
rrodtat i AgoRRE R gRREr SRR e Biost an LG TTR e P RRer B Ry e o
cross- | i nigpli h@rRh@eddr SR coribthatidnsi SO tHehrédopssS| dnak e’ hatiSiordbedl Vagest Wi th the
swel ling agent and the second nodifying polymer to provide the conposition
of any onehigrhexidinhglugonate. 5. 7. A nedical article conprising a backing |ayer
and the adhesive conposition of any one of clains 1 to 5. 8 A

phar maceuti cal delivery device conprising: an adhesive |ayer for contacting
skin and &.backi ngthodYer the haauackiigsif\iee ddhydie asthgssatbntof ahfiendaokaing 1l ayer

and conprisin% t he adhesive conposition of any one of clains Ito 5.
to 5, the method comprising

(a) irradiating with gamma radiation the precursor of the first polymer to
cross-link the precursor;
(b} mixing the crosslinked first polymer with the swelling agent and the

second modifying polymer to provide the composition of any one of claims 1 to 5.

7. A medical article comprising a backing layer and the adhesive composition of any

one of claims 1 to 5.

8. A pharmaceutical delivery device comprising: an adhesive layer for contacting
skin and a backing layer, the adhesive layer adhered to the backing layer and comprising

the adhesive composition of any one of claims | to 5.



