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rel ates to adhesi ve conpositionsj.articles nmade
therewith and nethods for produci ng adhesive

comos Sy CNERAIISS, AR e fRoRATING
Compost L 015 48T RN R FERIPR DM AN A TUR

conposition. Depending on the polyner system

crosslinking of the polynmer can have varying effects

on both the cohesive pyEf BADESTME BSVERTION t he

adhesi ve conposition. Pressure sensitive adhesives

(" PSAs") Thisinkéeroion rélatet headhesivé corpomiass, ptidpempaidetherewith and
including: (1) aggressive and permanent tack, (2)

adhé® o4 prRd SR SPMPY 15 pressure, (3)

~sufficient ability to hold onto an adherend, and (4)
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sufficient cohesive strength to be renpbved cleanly

from the adher endB ABKEGRAUENDnAE HENEINYENTHON t o
function well as PSAs include polyners and ) .
conposi t ilnersasingrihacotiesiyepess phesrtain hydrophalinadfiesive gampositions has

requissite viscoel.astic 1 I i el ' s
o b RSBl L0 O S00 GR R g e composion
hol dbépendiapenh the plyrerassteig coedtisking\of e piuesanrtaye baying
produced using multifunctional crossljnkers or

r adiesferi§anibathtbe qokastysand adhasye agprgtsqfdacadkghiys pomaposition.

Chor SREA sehgfufh 08, | BoAf ] SR URAANG FRARERPRsers properties

opt iin@thdiagnd pBggredsiverand betnmentrtacks (2)radhergnageitlh no more than finger

general ly provides an._.increase in ohesi ve s and .

adhd¥pspdite .suﬁfwe%%sllwgo et & &nﬁh@d&rﬁz Suffispgonesive

bey Qs'ﬁgla%tﬁ % géreﬁxﬂ)tv'eﬁeieaﬁl N tiealih&end. Matdrisls HRPhSWHeBMfound to
ce both cohe

can re sivéness and adhesiveness in a
man rfenctis vedibasrP Siinclede polymersi and USmPagitens diptaining polymers that

ORI EE TR VIERAE TR

has D&&for, Al Ligdr héMBHQ@RIs are one type of adhesive
system where the adhesive and cohesive 30 properties

coul d be Hrasstitessensipive adhesisies may bupiedusedtusing mylfigunctional

crosslinking of .the .pol [ S, | [ .

o B ofegilen RBE GO Sy e S ab i Ban exemplity o
r edughgiin A& ROMESTIoHES R Rficter eWHefe drbgliaRifipagents are used, an
bel ow acceptable | evels. However, the use WO . . .
20040108 sancemTatiogaddlay erossbinking agent generally provides an increase in

cohesiveness and adhesiveness. Increasing or decreasing the crosslinker beyond the
optimal concentration for a given system can reduce both cohesiveness and
adhesiveness in a manner as shown and described in US Patent 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
properties could be further optimized. In such systems, the crosslinking of the
pelymers has allowed for the inclusion of higher amounts of additives without reducing

the cohesive properties of the composition below acceptable levels. However, the use



of crosslinking agents in hydrogel systens are known
to include residual conmponents and undesired
whyoosst s of the pol ynmerization process. VWhePCT/US2004/016676
crosslinking is induced by irrad2ation of the
pol ymer, additives should be conpatible with the
| 11 adf alokimking REMS $n hRirdgbl biterh$® kAbwh 8slindhuide Residual components
i nduced crosslinking of poly vinyl |actam based o
adhegnd vrdesigedbyriradueiefdhe palymadiadion grodess. nWbesergpsfinkipg is induced
achi te, cohesi ignificant, r ' s
o G e SR E 3 T PRl G pRacion
radigﬁk@n, of solid poly (n-vinyl lactam. In turn,
the hi gher doses of radiation result .in conpositions

5 suscept i biibthegageaHaadigiion infyged srossinking afpaly viaghlagiem based
t he . Lor, . i eyl :
concATRAivebla b BRAN R OEBIMET el U hN Wequate cohesivaness.
pr epaigaificant wludiicts apidhesion powyvee hsvarequiredsverpg Highaloses of radiation

adhesj.ves. onl y. nus he pressure-sensitiyve, .
adneSt ﬁPZldcmll\aEégYwﬁlﬁcta@rewat igher gy of pelation result in
adhetghgssitichs!shidePGolt kS SdiRsisd Bifhugt, N0t cause skin

irritation, toxicity reactions, or other deleterious
10 ef fects. Belapcotbagdinskibemsed for fiprdved ddicsimeresh etasetinuing concern

the caohesive nature.of.certain nedical dhesi.ves .
conpSar e o oRRR R e ot B aF By asoMF BV Rrs used as medica
faci hifestves. paR@nRomUstiiie pressuitdsentitiss béhesivB composition adhere to skin,
conposi.tions such as hydrogels, for exanple, It is .

desi puithe adksrencnée Buigs tisfve sheidf ast eaashiein ireltasieg, toxicity reactions, or
absog&% H&et%%v\# %ﬁ%wgapam ty of the adhesive

conmpositions I T “ai ntaining a | ow nodul us,

15 conf or mabiAl hdedl exitdo g talhatahe Sdtivoerathb eshasBramfure 8N¢krtain medical
the 20 ability to.cleanly (e.g., wthout_ si gnifi cant

1 esi atheriverprsrrositinns caffissidhesive nrpperiekhich derdlitale bonding with living
a neﬂés%]@: []érg g&rﬁﬁ)&&dsgqulg e dzﬁ;ﬂyﬁxgaéﬁﬂ CRy @?ar@s,l iyisctﬁgi?&tlee{d) iﬁcrease the

or t I't1ona esive C osSlIt1ons suc

as hyahestye natusdrand absaldpsioe swetling cagaeity ofihbedhestve cangbositions while

adhesi ve properties .in the presence of agdditi.ves such

as amafrﬁ?lgwaﬁﬁaw B e F%‘E%%H%éhty»a@@ﬁe&ae%ﬂﬁﬂﬁ ivgness, and the
20 vari gty dRehEUEN 8RR ulE¥AiIEES SRR RSEde tBEcomposition from skin

infection risktoa patient. These devices incl u%le

cent pad/onvEoroasnedica psredrueas sleiCyARd)as apdVigathetealor the like.

cat heters rterial catheters rt hopedi.c fixator and, . :
C ac ovgionnh aiestincaear Honsival eh BEoptp il U8k ofe thei cohesive
pacepRKaThe¥ive ?ﬁ)p chicd G RR Pk RBNcelI RS HiRB kR b MMBnicrobial or therapeutic
pressure nonitors. For exanple, up to about ninety
per cégmtof all catheter-rel ated sepsis occurs in
patients 0 wth.CVADs. |t has .been shown that. t .

25 Bt s s APROR Y O P HEPRER AT R AL K dprepa risk to o
i nsepitiedn Thdse dedicédiQEIBY cefit@l Pnb0fadte S ibvidae(CV ADs), peripheral
catheters external surface or through contam nation

t hat c@hetemssarteial paibadeinagrthopedic ratopandiisagtion pinphwoursbdrains and chest

of rengll.s i

T

VO 2B xhOpBS 4ip RECAWAUBADBYY idi¢eh¥ 6f 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 surface or -
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



-3 in addition to significant financial costs for
treatnment of these related bacterem as. Consequently,

. W@2@enisses t hat can significantly reduce these PCif/B81000016676
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rates would be a significant adgance in the art. In

addition to the aforenentioned risk of infection from

bact,eryd 10&(9{1@1%1?{195}1‘[ Eném\éggf? Ay bt i oFﬁ‘].tegleeﬁe%eﬂacteremlas
p|s oni ng & Catheter inio the associated vein

pr eSCélﬂis&qmntly,imteVa:enhEtemm sighificargly feduceftheselinfectidnmgtes ould be 2

noverne %‘ﬁm acterl and increasing the risk of

i nf SEEHRERG ‘W@F?mat pthcreasing the risk of trauma or

irritati q’.P afi@itibh %o MR iaforemkRNEA RSk BMngRtibA %om-ﬁSHcﬁenal migration,

mechani'cal irritation increases the risk of both

chemcaiment of the astheter erftpistorfieg’t ¢fche catlietexriniorthe asseeiated vein

o e bl £ A LB B eRRRY Syl nc ncresing
t he hoady et iheRtioR 8Bl 8 nefeadifg He riskioftatu@a b 1rhhﬁxon to the vein,
extravascul ar space or outside the vessel. |nprove

secUmaivnas phigbits. ThismeshenicHldmmitpien igpreases dh lilﬁl@fsb@th chemical
that. l.ess h re attention and mani pulation is
needggatéonan mfeﬁtlgﬁ?l fe of the line as well, which can

al so r edu&eﬁ;ﬁevéd sdunf of the eathé:temcan]rﬁmﬁhm&\ab&?e fidBlems as well
I NVENTI ON | n one E&ect t he invention provid

adhessirediice ghagak; afimhliabon ﬂlilesliﬂﬁﬁvegelﬁ‘i ard&ml%%ﬁ%%f Jinfusate to the

co np{xltra{fé}guﬁr %:Jagé 3F J)dtgiﬁg ﬂxe%%ﬁ\é ) %b\'f@&l sel:u"lfﬁlt @Matsoqncrease the life of
second nodi'fyi ng pol yner

svvel thahhe so that Iees lseaﬁh lcare gitagomtand Hirmigulatsm ipotaded during the life of

forms g 20 pr ssure se S|t|ve dh sive.in the presence

of tthelngas Welhgviige pan alg ged ,eflﬁéof\sllaéeaﬂan nodi fyi ng

pol ynmer and the smelllng agent reduce the adhesiveness

of the first polyner while maintaining or inproving

the cohesion of theSTUMMARY OF THE I0OVEDETTIONN of

the invention may further conprise an antim crobjal

agent. \ibamepspeshhe inversioamproviflesranisidhesivagompogiipnigemprising a first

(a}\|- 3Eﬁ%gﬁecg}é§{ﬁn%%%gi§teﬂgigﬁ B}ye(yme w%ﬁactam? sm?hr{)gozléént and a

N- Vi ¥bnPmBiityiak béBafs svelabldn\théyelBny adedt. oTlRcidpolymer forms a
poly N-vinyl-2-caprolactam and conbi natjons of the

f or egyessuLy semgiEve ivg imiie pegsyrasrof teg s vedling aasat. aﬁw’chg}r, the second
a valh I #?ﬁng é lgfgg‘lédn ?1?([ ﬁletsﬁv@fhng {—;At récﬂm% & o Bé§§§1%gseOfole first polymer

t he '8k suc sacchar

pol ywhit€ maint4eind ®F inprovingshe ccﬁleﬂyh af the campyduabm
derivatives, cellul ose, cellul ose derjvatives,

hydr oxy pr bis/omgRpsEion gl e Ve iommay, {HFthsIAepYise an antimicrobial agent.
cel | yhag E)resF%dﬁlg)éﬁﬁfn?o?Xﬁlalcaglaﬁt%ﬁsﬁe at WYL ORI OPY to 10% by weight.

met hyl'ce meri ¢ quat'ernary anmmoni um
of hThhf poly €K h)yhyldﬁdtdtm) msybe ﬁﬁt@mmm}vwlﬁmyyﬂolldone poly N-vinyl-
ammoni u subst [ t i de;

ol .of . .
hydr &% 'Slﬂtal}}eq)q aam@agt@] FJ{cgE%cg%Qigatlons of the foregoing. The
PCT/ H§af%9iﬂé (B&We@ may comprise any of a variety of polymers that swell in the

presence of the swelling agent, such as polysaccharide, polysaccharide derivatives,

acrylate, acrylate derivatives, cellulose, cellulose derivatives, hydroxypropyl guar; guar
gum; hydroxyethyl cellulose; hydroxypropyl cellulose; hydroxypropyl methylcellulose;
polymeric quaternary ammonium salt of hydroxyethyl cellulose reacted with trialkyl

ammonium substituted epoxide; copolymers of hydroxyethyl cellulose and



-4 diallyldinmethyl ammoni um chl ori de; and derivatives
and conbi nations of the foregoing. In other aspects,

. W0 b@4808854 i ng agent may conprise greater than BORWSF004/016676
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the total weight of the conposigion.: The first

pol ymer may conprise between 5% and 45% by 5 wei ght,

and_.t se d_pol yner Vi .C LS £ RE LM S BinA96ra B8 the
i e P S L R M
aspedgpingd he first polymer may be poly

N-vinyl -2-pyrrolidone; the swelling agent e

trigl ycekmtg%rr?épﬁ%t HEFSPYRSY 4 & %%I:?%gﬁaélos 0% of the fotal
fromi S5 | St siQfolIME Ry RIrRIse betiden Sgbiad 45% by
gun}”eﬁﬁg?fot%g#lﬁ?? ce'lsflﬂ osgt;cgol}(t?)}xhyd%%xypr opyl ) -
cel iveighs and Myecsecondarodypmér mat dophisk beivese p.lﬁ% PYGHEQ YooY weight of the
guaternary ammonium salt of hydroxyethyl cellul ose

r eaBYBRPSHI™ tri al kyl armmoni um substituted epoxide;

Copo’ YR pfif oHUCSRINE i irs GRIrHEAREy BIGLLY N-vinyl-2-pymolidone; the
di al | yl di net hy anhoni um  chl of i de; and deri v%t I ves

andsweltihg ngdnit oy beftriglyeerbloanddlos spgondipelymgemay be selected from the

anti m crobi.al ent is chlorhexidine n
anoBHUP caRp¥s %%YEW&YPW% 0 @ a{%{ g%@ﬁ“%%ﬁ’? %gﬁcelﬂuﬁ)sla,
CONROG Lk 1R85y IMRNEBse; B9lbk gyl methylcstrdoseapolgmatiaguaternary
for Seali'ng a junction between living skin

) and a . .
medamatoniim salt offedroxshet qeqi]ﬂlﬂqq,@ rqqqpegl)@ﬁl pargcyg pIponjym substituted

ot her aspect t he Lt f ] i FRYoni
RS PSSt e o
t apQnlofide; anddefRativealnd tapighations wbtedorkgeng; ang the antimicrobial

bandage or a nedi cal skin covering. O her
confageirisehlomexidmer@iconyfs i nvention i ncl ude a

phar mace Lhta iaﬁg\[helda%bé Y 6 the HREnG6n, PRI i ondfdsAIBAE flay Be
| ayer as "descri be ferein for contacti ng skin and a )
bac kioRBgiray es a maidichl sehlantalithemiiuga jummyion bettisen buing skimpad a medical
backing layer. In still ot her_aspect heg | nvent..

pr ovihgiBEnet percHatng B’FO‘%glhgg?rﬂﬁ%f %’c‘t%ﬁ?fés%?&s’ ﬁ}? QL 8%1?1\8/@ of the
CONPOSI L [ | GPIRY d bhdkasd @d doafivhieh aga e.g., a medical
radilg‘?%ntélﬁgg%agm%f‘ﬁglrlecur ség?tg%? the Tirst plg‘ll_yrrgr :ﬁgﬁ( ¢ )

cr 0g8pd)] awotitedrpssing) ndandaganda medicaskitheowerings Otk ggnfigurations

first polynmer. wit he. swel lin ent and t :

o oSt bR R PO ROl SRR s

as pqg&& antir,%glﬁe(ﬁ E&t@ﬁtfbf’ébn‘tﬂokihg lBiein ARd € bagkied Rtr, tvith the adhesive
[

. those sKki he art upon consideration of the

r endiayetedhatd tdihe basgkinpkyere, i ncl udi ng the Detail ed
30 Descri

20 DT B R obst e  ARRGRED g manutctr o
DESCR] fAhkSMN: E¥mpddii AR NG mprises irradiating with gamma radiation the
precursor of the first polymer to cross-link the precursor, and mixing the crosslinked
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

Description of the Invention and the appended claims.



FIG 1 is a side view of a nedical sealant containing
t he adhesi ve conposition of the present invention.

WOR@BE108884 i s a bottom plan view of a nedi cal sPel/a81004/016676
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contai ning the adhesive 5 conpasition of the present
invention. FIGS.. 2b is a top plan view of a nedi cal

seal ant contai iy ' - trh
oresont | nvent AR SGRIPTION AR DRA WINGS
medi cal 5§l piN, GANRKYAIddNG] schies EMﬁain%ﬁH@&dHebi@B composition

of the present 1 nvention. 10 DETAI LED DESCRI PTI ON OF
THE off Méde@NnV8diand” means t hat pol y(vinyl lactam is

not requi 0. b i xed wi.th an . her :

prior to FlrI&ga%@f ‘étal%SﬁloFld’q%l} ‘Gg‘glogﬁ%ne%%ﬁ Sepacla y%(\?ﬂ{t%lg'ng the adhesive

| actgfhosilien BY e Ppesdhitifvensiohvent s, swel |l ing agents or

chem cal crosslinking agents is required to pr.e red1115.
Eﬁ@ra esive

radi at i oGS0 isiatre dlapIis of hypedicalsealayt qpaEpRn

the present ipyention.. rcially avail able

non- F&?S%‘ﬁ.‘"ﬁQgﬁ‘eé’%‘?s%\}?‘%%%ﬁact am) can be-enployed in

parti cul g, § anwsdedbnal ivichast ambditaltsealattesalainikg thaalhesive
poly(vinyl lactanm). "Essentially unirradiated" as

appicoswosition aftemressnt INEEHIGR wi t h, ,

radi ati on-crosslinked poly(N-vinyl [actan) refers to

the additive as not being subjected to irradiation

during the cPEFAMEDOBESCRIPTHON OF THEVNYENTION

| actam) and as not subjected to irradiation at any )

ot her ti MSokid" meatvshaypolyiivion lasten) & ndéepauired thiee mixed with any other

additives. l1i.ng agent"” ..is defined. .
R N T G T KLU

def | RALNAS sWelRAE YgREs dritBémichNerbfEinking 9gAGeisabqifed to prepare

swel l'i ng agent, exhi bits an observed reduction in_.the :
adhesilizterswsginket polybrmddaatarahuseiil Sprdheraresend imentien. Commercially

i ncrea its cohesiye " i on" " C A
P43 LB SRRRS SOy IR e AN phtBine for o
capajplagia@bn Boaididigk etdhejolRutdst Aokes. t'Byentielly unirradiated” as applied
typically by surface attachnent. "Cohesion" refers to

a priopdditiyeprsciilvifs ragirsionrcaorgbnkedol(Nr waYldpciap) {eg‘ers to the
separat.ion or Gkt . : -
ot s T e i 1, PRSI kY dREfIBing of e polvCN
pr ovyidgisla@hmp aitess ok segeqabiotiiradiafiar atahg ot tiinerat a dosage which
blend of a craosslinked poly (vinyl lactam, a

svel Vapdsegaiy tieraddifiyed swel | ing agent. The inventive
conpositi i . . . i1 olymer.
agont . such At el AR A R ROLARLISOIAR LR polym

regr owt h t¥lodi€gng polymsk' in defirmada lagodymdrdhat ginghppresencyyof the

20044\?3-6({ 1r?g5 ggei%éd%%gtg glf' él?s%?v%?ier;edﬁcgon in the adhesiveness of the composition

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.
This invention provides an adhesive composition formulated with a blend of a
crosslinked poly (vinyl lactam), a swellable polymer and a swelling agent. The
inventive composition can also contain a biologically 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 nay be wused as a secural device

WO pdoa/1048806e used to secure central vascul ar | i PEBUSI004/016676
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have been inserted into a humanegpatient. The
conposition of the invention provides a cohesive

gel -1ike e ' - Lt WRLiSon mav b
possessi g s et R HED R T BB Wi fon may be
conpasd td @secherd dedeglilat thomdised tasectie csidral vdsoulandines that have been
appl.i cati on, rovi des cural to the_ li.ne t.o inhibit .
o dnied G0 B e s THFOIRP o & BiedP G g PO g gohesive
cat hed gike byhtdr ithSldResiRRGsstty Blsdh kivin WBANYSsdeesing desired
significant residue when renoved. The conpositions of

t he dohesivaniessn are al so useful ‘as adhesive gels for the

;—(k)i 2 .e | Ip\é ﬁ@%ragi?%ﬂeec[é 3 g)ﬁitioﬁéggg eetrc]]flat% re]lhl(l)es?orn tE) Igfq #211’1% Iagplication,

STOr excrpre
coulotigessidad] 1iBe lide PHanibReMVeneal ofhe ethdisto agaitize pistoning of
for topical or transdermal_ delivery is. desired.

Addithe cathetergndbg veie, and dvpisallydesves po sigaifjsapt resifes whepsremoved.
ionic str t o ' C it

pi grent s 1 ey tpREo AR RN for AERRS el etStor the

st r efivéryef thdigpegtt agentsdmoocihnsigheheskin Pen8pdtipn enhancing agents or

(N-vinyl) lactana polyner The adhesi ve conposition af
t he PrPsE i breddst Vs Phawecgulisibey aghleagent for topical or

cr OStf’Anisg%&gl Rk Ns Wb, |ARGHARL 10 adust VR %ﬂ,%ﬁ%ﬂﬁf@tpH, alter the
and a nodityrng pol'ynmer present in “an anount
suf fibgicatrtngtb of thermdhestv@hesipositiop newsll ke pigaentsitd ialter the opacity,

-adhesi ve conpqsition. The 20 ampunt of .swelling agent
to HOIGH SbCRIDtoTSHEReh SRRk A OReRTIABFE

pol y(N-vinyl lactam) can range from about 50 to about
90 wei ght percent of the conposition. Consequently,
exc| Bdy {N-viriylelrgtapi pdpnerat | bl e and/ or t herapeutic

and/ or iQEAc%%]y- condu%tiv% nateri?ls Ho be added L9 11abl

the conposttIGfSYT HERE HH° (RS RIS AT 1 StOR COmBLISPS Vet lable,

POl ydrbsliMkypolyALRM 1a6tam) DL sk E10AL 8k bnda hddaRidtpobfner present in
wei ght percent. Wen 25 the pol y(N-vinyl lactam is

pol ygnNmaumy Bufifigientloi fawme ohastve, puessyir- spasitiseradhedive composition. The

ol y(N-_vipyl rrolidane). can. fr ) .
Rooutronst BEVRYE St BARRaGE B R B AR Pl fgs-vin
(N Viagitin) DM fa@ké S0mebo6es0 toabae Joredpiaetdent s thec@spdsition.
to about 35 percent. In nost enbodi nents, the

adhelsonsequsntisoictustyis of Ay hiecoinpaliin andirdhgrapsytic gpd/or ionically-
¢ S RBR R B TG Bl Fombog AR LA T erde of the

i N asvedlabld pobI(M- vingl Rittagr) camrbe dbeabost 5 towboptsyweight percent. When
(N-vinyl lactam is _crosslinked by free-radic

pol yihePPYANvERy! lastarmes PPNy gyrrplidans), (g ww,gﬁf&er%?nt of poly(N-
pre Cﬁﬁﬁoﬂ'yr}é@d&% %é\ﬂ' %ﬁé ﬁo&qyouﬁ?@%%gaﬁﬁj?ﬁerce’nz 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
comprises 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

crosslinked by free-radical polymerization, either in bulk or in solution, of a precursor



contai ning an N-vinyl |actam nononer, optionally other
nmononers, and a crosslinking conpound as described in

wa@28310882. Pol y(N-vinyl lactam useful in theP@FES®N4/016676
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i nvention can be provided in any7-form susceptible to
bei ng crosslinked such as the solid forns described in

g 2 h%gﬁg%@%%l\; V?\%}H%&Qﬁ ﬁidﬂgﬁler r?‘é 131'13&31-1 f for [n‘%(?%%x%rs‘l 4 a crosshnkmg

nlimting exa
|n_clcunh@opamsdﬂscamedpem%l,%Zsheets fl akes, and buI k

obj ects coat ed ects

varous. SRReR AR thesERgT DY Dﬁ{?ﬂ ¢h3 bE Brpyided in any

i N then beceptdie tolRidd GORENEAI sacls heBe kE1Bona debiBEd inlUnited States
cmin dianeter, nore tggl cally fromabout 0.1 mcron

to Prenisdiesarfddsdsen S22l %lﬁ@dﬁ 389,370 c Nonbmitengayeumples of solid
100(%01?%5 1{191{13%%;1‘90% %ﬁ& tsjgge% mak%gq cP 81!11}4 ig' %'ﬁ?)@ano?s shapes, and

cta can Cro i SO

| actcaspd obgemb efaarmmehapes I'prk@ﬁyhhapplqmwmyl (dctamn) is in the form of
noncr os ked

opol y contai ning N-vin
non GAEC ee 9 ﬁ.S%Zgiewﬂ?aen%a% logmiip digppeter IB‘PFG a@séom about 0.1
SV\Blnln@l%% 350 g Ve thdntEbrR S 1@&&9011053 kb %&Hﬁ@bd) Rli&ons.

with mamalian (e.g., human) skin. In nost
enbddiemtivsly, tiepohic(™ovulyl lakienh) h@mb@mbmke@m solution. Poly(N-vinyl

non ss| i nk copol r .of pol N 15 vin

oy R, Bl s SR Bifed bonBribateh o2 nitiso @R BBbiymer
SV\E'cbh’cﬁﬂm@Nl’ﬁmyl 12%dth infvinbinefAc ﬁfﬁmhﬁﬁl d¥fer Nrédhdﬂﬁbh becomes swellable
| actam nononers are_ N-vinyl - 2- rrolidone;

vi nyta zwvlémg BEPTH BRA blwommyblezm pmaliemin . alﬁunan) skin. In most

t
A o AT PS5 e oy
t he vmil Sla(cl’dmbl myy be h@dh&ﬁ@h is solableanra picyipatisie sWelling agent.
vinyl -2 rrolidgne. 20 Nonlimting examl es of
nﬁmlfﬁ}é%%@ﬁrmlewf%vxnwblaa%}@%qmré AedN-NIilHy pyrrolidone; N-
l aCtv?{?l O faéta 16 Hg?l yc%&rgg%@%@&ﬁﬁhﬁ%?%y of the foregoing.

acryli1c aclada, ac r
hy d Posfyeblyy theéﬂv&ryd }dctilltrel,s Nawinyl-anpyteglidene. Typically, the poly(N-vinyl

acryl mdo- - et hyl -1 0 sul fonic acid or its -
sal aC? WOpg%lg[egpgﬁ RWﬁ% Paﬁl\?r nyl |actam

er n omer i Ndﬂﬂlkﬂlﬁn%"éﬁahnp?&"&%bﬁﬁnorﬁ&s STl Wl ﬂle‘%*f&%fneﬁt@oned N—vmyl
ht percent the mononeric units present in the

poI R B100 LS ln@lud@N)Nﬁnn@byla@ybnm@ a¢rytipnacid, methacrylic acid,

;rrgf'oglartolx%tpy tkgﬁ)éry l 2 aﬂ‘?rg G agryg?mftaﬂ—eZS-ES&Vnﬁ-L-Propgﬁedsulfomc acid

nor @r ity pAlE ahd Yinyt ﬁ%ta% Woyihlly,| Rty 1400410 Rfnlofhetib uhBs will comprise
conprise 70 to 100 percent by wei ght of the

poI yoress ithap abopad weightaeacest plthe gpnppenio oniyepreant ingje poly(N-
%%}d ?e{c %’1@ |1&’ gtm'e leJn{] y’i“gll%ﬁ]{f‘mvmﬂqg&&ﬁﬁﬁom‘eﬁg units comprise

onopol yner
py I aahdj dmye)’f\mtab/MmCBﬁ)ermmtoé theqmq}nyememﬁl ace typ1ca11y, the N-vinyl

rcially avail abl e. Nonllm rces
ComR R HopymeE e 7Y (twl PPCIRpY P E eﬁt%se poly(N-vinyl

U S eflé@tarﬁﬁ{ndtd]’%n@b% 200 Eér@é&ﬁ 'v&%ﬂgﬂt e tHé%ly‘(‘Nd K5 actam).

Chemni cal . of” "Par si ppany,
N.J., | sNo(nms;hz&fsd w\ymﬂ lactmnhomopalymr wed Neonpqryatolidone/vinyl

3\;) %%%’f'ﬁ lflﬁ%ﬁg%erﬁ&? %%%’Q}' a%li'baéla}g%?e ﬁonhml 1ﬂg fsgu%e%rof%gmmermally

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 |east K- 15, and

woerabdsys at | east K-60 nore often K-90, or evROI/KSHBO016676
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O her Fikentscher K-val ues are-$ossi bl e. Fi kentscher
K-val ues are described in Ml yneaux, Water-Sol uble

PoI %‘Hﬁfo?‘aﬁoﬁro‘f RREddn@SCARI IBENAYiAY) ladain) cdn hdvB@ Iﬁ’kﬁﬁﬂhef K-value
152. After exposure 'to ionizin

r adoﬁatﬂcnst Kpb$ ye(nﬂlmnna,lly at deastik 19 raers oy K20, gﬁ@yq:nr K 20. Other

| o a %%t}ﬁr I Bélgegsnagg 8‘?%8%)#11 £ gfl{epgglg#tli—%% ued éfg ggﬁhlb& #f Molyneaux,

des gythesblitsle Bo§mena Pespertis and B4R AE§ ol. 10 CBWEPlesd [1883, pp. 151~
Modi ;%l ng Polyners The nodifying polynmer is present in
t heladhesi ve conposition to maintain and/or increase

cohesiv eg%§ VR 16 RRA NBRHBE ?o\fﬁme\%ﬁyl Mken) ssltiete a Swelling

with the I'ng agent,” the nodi fying ymer
bec th@ﬂg'oh lwlatdr pEak least slnm;b éhdepically athenst Mt BO.ragd often at least

o <ne 405k Brrenhedn s TRl 3P Wion combi ned w th

the swelling agent in a ratio of nodifying polyner to
swel ling agent of 1:9. The choice of swelling agent
typSwlla@leMddqﬁ?dgt@@nlﬂé the appropriate nodifying

pol ymer 0 I.
mai nt ai m&ﬁg I% fgﬁlgl,pé) Vym er 1?@1%%62% Iﬂgtrlllla ggﬁégﬂ%%'ggﬁ»ggﬁéfé fo maintain
COMRAgbE indftasd\uhisiyénes Wl@ﬂleyﬁﬁﬁang hﬂiesﬂems&oﬁfhe;a added with the

solubilized 20 in one swelling agen b hl
swolswehing agentcie mdefmngsn%mrr%&%@rﬁpﬁi@f “%?F‘%lﬁ% in the
glr“et%\gfgfh g%%ﬁf 'T?/ﬂrcalll W?l%%g?lﬁngi; §’ﬂ|1 ﬁfglﬁlﬁg%ggzsolutmn or

ar e viwgbud gleheﬂ cbmblnpd) withabe dveelliceagenpinl astio ob modifsing polymer to
derivati ves, ? 9y| ates, acrylate derivates,
cel IstieHigg, agg|9t d%ose derivati ves, and conbi nati ons

t hereof . 4hn CPQII‘CE bE é}fmg«‘gg&ﬁﬂtyﬂﬁaﬂﬁ w11¥§&bﬁMh8 ﬂle appropriate modifying

swel | abl e polyners for use in the present

i nv gootyingar ta ae:oh;pdilslmxyqﬂugw ingpdhesiomywhile gl@mtamlng or improving
hydr oxyet h uI ose; dro ,
%y &PE{“}&P{ %tl!ﬂ) 2137 F%%P? ok éxgéﬁf%olﬁgélja hal oorly solubilized

amMup cHwalihg fent ﬁl‘Ag b Xyl hsbollealih b |d€f£eﬁer[t$azeﬂmg a\gBmtffor use in the
trial kyl amoni um substituted epoxide; copol

hydrp@wett inyéntion| IuseaeerabRipFaF, SrRaPHRE ChFHt Colfrprionne swelable
chlof ! factidide derivati

for & ér %’;Pgldfﬂ@t gyrfcgl{ijdr’%;ﬁ i Siitednd a]%@gg%cgﬁgﬁ%y%? acthifide erivatives,
ran g@rymeg @c@meuﬁerﬁﬁtesﬁaeghtos@&eﬁﬂme drfrivatives, and combinations thereof.

bi 6o atlABREICE R FOPOLEh (8 RUIEgnE SNl Pofymers for use in the present
| oni 1on GRIY | &lap aekat)] temilbe; hydroxypropyl
corrplgg‘% t| on, %6%?0&?%@6&6%6%1&0@%6 nmodi fyi ng YEORIPIOP
pol yeeHulosd mybmx&pmpyhhahylcalhmoqeop@lym@nc q@atw@iawmmomum salt of

per hydroxy\é\’gygggﬁlllolsg ?esa%tdéd C&E{ ?gr/nron%gM substituted epoxide;
copolymers of hydroxyethyl cellulose and diallyldimethyl ammonium chloride; and
derivatives and combinations of the foregoing.
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 Wien the nodifying polyner is hydroxypropyl guar,
the wei ght percent of hydroxypropyl guar can range

wo e@anedssut 1 to about 20 percent. Swel ling AgRCT/ESH04/016676

10

15

The conpositions of the present ignvention contain a
swel i ng agent which can swell both the crosslinked

POl Wik ‘l!h@¥xl1 gﬁ%{gg{]& Q1Y H?cfro%gﬁ{ @?guﬂnﬁief\yélﬁg percisnt of

onrrer 'S bioco w th hufran ski n.
Non |hyﬁidxlyp@pylxgmp tasrange ol dbomtgl mpbnuts20 pesestl t o
swell the poly(N vinyl lactam include nonohydric
al cohols (e.g., ethanol and isopropanol), polyhydric

al CofiBng lerlls .+ €L DYl ene glycol, propyl ene glycol, 10
polyethylene gl ycol (Mol ecul ar Vélght bet ween 200 and

600) and "@ey@mppﬁ)lonmﬂﬂg@ presgng fvshigon eongpin a gwgklipe agent which can
et hers t Q 4y

. SSEV%IIPO%‘ E’] Ip*;d%?lg%fcle% Roly -v1r>1ﬁ ga.er@ éfollﬁér 3196 ﬁllgalfymg polymer,
De pesndiwhictoi bidtemphiibh awtith Hisendehi. MNeshlindting b:eana;dhsasﬂ swelling agents
conposition, non- volatile and/or_vol ati

agersefulrigysvsll tb@ pely(onenylireian) Beliemang Y%ﬁ 1&?&3{6 g., ethanol

15 ¢ H%dpf’ afl Q! % U)Lhﬁ/dﬁx\@ cbhdlg), (gge @Ehfy%g oT\RBE, YpRiRAdnkSlycol,

swel T'rng-agent’; as a mxtu ycerin or

pol yeiyeiiydere gjj,'qoct GVolectlar Waight betiwreers @ﬁ@samhﬁﬁﬁa iang gtygerin), ether

282 O| %slf(ls?g %@HL?‘[E%S)Q gﬁ@&??lﬁ %ﬁaés%%gﬁ%yhéﬂjeém Eolt\égﬁse skin

al yGaktatidd Jﬁecﬁkié%ac‘ei% ahbihautsel i ng agents such as
water nay be used by thenselves in the, conpositions

of the i Mvepeniliog on s ultitiate usadesitedder the adhestyiei campyﬂﬁ@m non-

the T RUE AR pTTGaRs SHOUPE Y bl B RS iR Gul13R¢ o Bing asent may

pol yd¥Riprise YeRtiRSswedtigttigett dadinphNolatitydwdlkod ageht, such as a mixture of
sufficiently cohesive an? Hgressure sen3|tlve
V]

adheglyeesin cwelyethyéﬁne igbsel Withwvaiesn IpereeAmbqdipeyts grongvolatile
giv e Yl%g?%%p S . ééi&ﬁlsla& B? HRGRBveEMRAQE %?@xa"fﬁﬂl@ lycenn or

exposure st orage conditions.

. swel polghygenglyadn Lﬁ&vx&sﬁde@l_aﬁﬂn savelliagngertts slmhgas wgattfrrrmpi be used by

20

25

30

about 50 to about 25 90 tég ercent aof ol
adhel§pipeelye p d wgesilings %f BrEBHgR £ st "psentislly non-
abo u@olatﬁ@’aﬂ’%érﬁ%at %es%ﬁﬂl:% Eﬁ‘t a%%@i ﬁ@@ﬁﬂeﬁ@ﬁ hﬁﬁentlon will render the

gl ycerin yeth gl ycol are chosen be t he
essemnthicgiié yollyxml&r \m¢IHEIS| thdiadpblyi(N g"lla‘g émtamBgmﬁﬁc@nglE eeliggive and

Sg?c}gr s%et %ﬂ Qég\@} %/H%g,lgsu%ﬂﬁ{ f:egg) nﬁ)gﬁcepp %%/3 o ggxnetn volume of
exa ”ﬁlfﬁﬁﬁn%%g EbV: Ebﬁﬂas ABBNE:$o¥tE EdpreBesihgloe sﬂdﬁ@feu:bndmons

i ncl ude ydric al cohals, (e.g. ethanol
i sopr opanbhe sw\elbmg)wan:a)n epa@ﬂ% cgqn&mg]ng from about 50 to about

P 85 Pl LR o pRm o o sou
wei gk wag‘hv\p@flerﬁqg seime eﬁfb@)imgﬂnw; g]yoéun ami p(gyeyhyiemd glycol are chosen
(hgx a@l laﬂgtlég l@qﬁgﬁi@gﬂ@t@%}éﬁ};ﬁé&rﬁ#ng ggﬂng %l v g]&h%’l%d polyethylene glycol
2\004éa1100%§ﬁ341sg Gﬂéyﬁ%%é/g&l&@?&t of the swelling agent.

Other non-limiting examples of swelling agents which would be useful include
monohydric 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, triglyceroi, polyglycerin-3, hexaglycerol and decaglycerol), sorbitol and



-10 pol yhydric al cohol ethoxylates (e.g. sorbeth-6,
sorbet h-30, glycereth-1 to glycereth-31) nethoxides

w@boopabsget hyl ene gl ycol (Methoxy PEG 2 to Met heyURHGH016676
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100), nethoxides of pol yhydric.gl-cohol ethoxyl ates

(e.g. glycereth-7 nethoxide). The swelling agent is

typi g i Ei%&i WIRER AR fh-31
t ypé’ ?hly&a@a ch ieﬁjgOX %‘ée%t S SO ?l%ez 36 be uge(llycere )
in aﬂerthmdésl crﬂpol/yietHyl@e(gd)ycs!/\eJ/_[éthougr PE@@HD MethoxsdEEGﬂ@O)

dlssolve as her hu Lant t
coul™®® B‘P’% pog'ﬁxp( frs algo a}g)el, &\%}c'j]ﬁ’fe tﬁomge%

co-svel | iTg s%ﬁﬁfg%gblﬁqk Bﬁﬁeaﬂ% adh ﬁrdhfﬁi%lﬁé Ein@bdlments humectant —

acet am de nea, alum num ydrOX| arglnlne pea,

b ut dxgq:ﬂochplaw@llmgmgmgts the scgbgz@loﬁpuld heiused Fonjunction with a co- -swelling
I m daz I | d

di p&ggg Gm<h ch/%lyﬁ,oﬂ agla%/rler%allil(a?rs]m %ﬂﬁfi blﬁjiei? BifRetants that could also be
et hapydo@ide slvelling lag&m 65 cogbwiding agentsghelads IlQ,ahbxhnemol

| ucose | ucose ut anmat e Iucuronlc aci d,
gu dicerﬁqrg,(ged@@ah a ugpg)lér};,lwﬁqozqc{e gr,g}nane 3 PHEBP %paglﬁyid E)utylene glycol,
hexafasy g 191{1}&%2% 1d1n|3h§§/dét‘rfio ]zsﬂﬁ%%hﬁéfl%h ea@l‘ﬁgtgssmm 1ycyrrhlzate |

hydrogen oney, tarc r ol y

hy drepytizited, aﬂmwdtxmm fﬁswmé ﬁmrrmhagtqcnmc lamdr glluyasedglucose
g: |yc|<g Etﬁ%ggggly 5 grrl]é(g)gl amﬁ QS%Q%IEQQY%%L )c{lc%l?idheilmoor clay,

Pr otk fbosHas e st lﬁlalﬁt%hﬂ' dcfd, hydrd Qéﬂaié@l' honlefi‘ asjidtddenated starch,
hexa- pca, lactam de mea, lactic acid, lactit

| acthydeslydaies hy&ropeed cqi%ﬁrggjygmlg@g elaﬁm thyglmlyzed glycosaminoglycans,
ggg’ ams %ﬂﬁ%fatlné&rﬁn&]%ked ﬂ‘ﬁéhhfcﬂgﬁg%deﬁ?@%%@ﬁlt hgdljgﬁ)%&%lheat protein,

( pi dgididkyathiyDgorbitdlA@beltol dﬁosth@i&q)ch,r lastemide mea, lactic acid, lactitol,
pol ygl ucur onic acid, polyglyceryl sorbitol, potassium
pea, lactpicg Lystme perYIENGHUBGRS, BalkEl, MEREINSE DR Bt mel (honey

SR ITH FAab  Aad S il o

man du@tmnﬂieepolmmwses ipbBghilcprantdicidnppbalycsyil sarbitgle potassium pca,

A TETEG g R AT S I ——

trehaligs @@1d§ Isbdigt daPoox?ﬁf‘e%yl (‘,Mhhts‘%lhurr?ﬁ@tate”ﬁd/cﬁumzrhﬁﬁluronate
pea, and conbinations theréof. 25 Antimcr obi al Agent s

The mdhgsilamel,cotiposps; sxdiwh prhmethylsdant, sodiempplyslutaaete, soluble
deliver an gtlmcrobla ski n.

ar oUGeE o FEr e RSy €= slea ndabeRIgS:

|'i kehhpesinc pEa, afd comibi@sfid@Ahdreoft he device or to treat
i nfections of the skin or wounds. |n nost

enbodi nents, the antim crobial agent is added in
Ievehﬁti,#}%’,ébgat}%),zsy wei ght of the 30 total

conposi Ui on. e are nunerous biologically active

mat er i al sThewdhedivd coahpeditioanifitid mresent mlventagte:atlslﬁhver an antimicrobial
Exanpl es of antj m crobi al ents inclu

P BTGP et SHGRO h PorSatAneou AP asdidb letiness of an

its 1?1?&%&? BURE a4y BReKinfcAEn R UEOHEE By wBﬁ’ﬁdé In most
hexanet ene WD 2004/ 108854 PCT/ Us2004/ 01667

embodlments the antimicrobial agent is added in levels up to 10% by weight of the

éactmaurea xylitol, zea

total composition.
There are numerous biologically active materials, which include antimicrobial
agents. Examples of antimicrobial 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

wWOwaAaessss s; pol y-n-vinyl pyrrolidone-i odophorBCT/E5100€016676
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‘al t er.ni f ol,i.a

oxide, silver and its salts, periexides (e.g. hydrogen

per oxi de) antibiotics (e.g. neonycin, bacitracin,

and al@saﬂ ds%u'cﬁfﬂ@s 5 bW PG DB BR e SHIGRS odine,
coul e used to suppress the regrowmh or

posS sdchﬂo;ohonse&tty acndlmcﬁrea@stsl(snpqiff-nﬁvm}flovofﬂghﬁ‘immdwhqrh gilver oxide,
prese vent.i C LO ;

4,45 §%rﬁ|ngr5t§ ° %Se Rgafﬁﬁ%he& y%m%?ﬁ‘ B%%@c}ﬁ ?&r 0- égscegsn?omycm
acet@m@@lgaér@polyrﬁix@ﬂ BXa; al di oxa; al um num acet at e;

al um num benzoate; al unmi num di acet at e; %tm num

formate: Hedeilowing grévrongisirsiiseald aé%?rh?msa q BEpPERss the regrowth or
a , ]
Sendie S EeRRaL i ralEhad LD bRSQA 22 pioins
chl Qﬂlicd@heholb,l 4;4mnpcbpyhét®ﬂiphbno‘rpi pimxuiol -Prichiloro-o-cresol; acetaminosalol;

et ho | f at cet et di noni u bro e; ri.moni
E ooyHEleRE S ) HOTT A PR RGP DR G HBU. dfedetate;

chi Lﬁﬁﬁﬁﬂ%rmat@l AohHfdl Rﬁﬂolsﬁl‘f&%é’ R nih G4Hi8¢; la8@honium

col l'oi dal sulfur: copper usnate; dedm h dantoi n; dedm

hydaﬂn@mlwlﬂznat@ubmzwﬂuwhamemb@nﬂomﬁé@bt nZd?éIqumlei bﬁnamaraben'

o elitemn g R AL P e b SR SRRl Bis etidimoniu

i m daa@iddi @t@xhammrduosﬂd@n@amwﬁ@hmhsmém chldramhay;l chlorothymol;

hydronnet hyl pyrazole; _dimethylam nostyryl hepty
tejefluchibaBAOColHORNE Shlogdeice Pv@lé}wﬁufarqommmte dodm hydantoin:

chl o | an;

o TP RS e il S A b tarese

hydrchb(tybmopmpbmbdmé diigatirionate; didhimto-ae x yienbl Hahtoobphed€), d1ch10ropheny1

o ARSI o
| SO0l diHes: Pl'i@ mdf rchzdlfﬂﬁﬂiéHf&l H(Fﬂeb'?l'benzyltnmomum
sacchari nat e; aury yr| i ni um chl oride; mcresol;

man otélﬂoruieadomhm]!mhydla rerwlie acifEieorpsating ghyoxalphydrexyraethyl
nzet hon m chlori

e e B S s

0- CIigSRLylpAsy&H hﬁ@kdwﬁs&sﬁa qaﬁa%unp&ﬂaﬂﬂdd?%drﬁﬁnc&ﬁ&xﬁat e;
p 25 chl orophenol - cresol EG 15 dedm hydant oi n;

PEGtmshld@@hcrwmlmﬂ isaq@ipoliniem brpmiles laerisoapinakingim, saccharinate;
F’EG Q . PP
ohe ng“’g@g’ﬁld r%ar < lae A{:}hcgér?§ npagﬁ{ﬂgcy ci e; po }{/drzr%l%%%)}\éEAa iodine;
bi Cyrﬁélaléu@(zﬁ%ﬁhfcdianmetmﬂieﬁsahm@Hlodde hixed ssdsol’) nonoxynol-12

| actate; potassi um &penom de; potas trocl oseng;

quat leiilﬁpmﬁngaynoé-gdp Bi quﬁegql, oxyay@pﬁwp% g oxyquinoline sulfate; p-
rici r t [ I
i odi %‘% S@{ngp% (99%% }rﬂh orgcg1 lEJJ(Irir!qnc eso i 1fs’%é}lellj5 rr(1i%(‘;]§H Byltantoin stearate;

phenkiEG4l cfednﬂiye]antsmj Pid-p dedmo hy@lz&xtom olHateppeeditphenoxyethylparaben;

steapyriu loride; strontiym perqxj.de; tea-sorbate; .
¢ et rtY P GHbe R eRoR Heyehe Rl pewsun 1003 orassium
tri agQbicNpotRARE YhRAMeIFot ke Aim HMS&‘AE Q:ﬁl%f@ﬂ@ﬁmnﬁﬁ )quaternium-24;

undecyl enam dopr opyl tri noni um net hosul f at e;
undepipiesmisms; GicinphehsuidorrapylfrilyeryuB methosulfate; sodium jodide; sodium p-

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

undecylenamidopropyltrimonium methosulfate; undecyleneth-6; undecylenoyl peg-5



WD 2004/ 108854 PCT/ US2004/ 016676 -12 paraben; usnic
acid; zinc acetate; zinc borate; zinc phenol sul fonat e;

wQ@ova/18885f at e; zinc undecyl enate; and comnbi naP¢DNS2004/016676
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the foregoing. The follow ng act-iges could al so be of

use to al so reduce regrowth of m croorgani sns on

ski npar@oeﬁrmgmé“zﬁﬁcoﬁé@@ﬁﬁc boBid izBlc;phenolsulfonate; zinc sulfate zinc
4- hydr oxybenzoi ¢ ‘aci d

br ormfle5ylnm8tt¢,@n4caml:m@umseofﬂi'e@rmiﬂ% cycl ooxazol i di ne;

ammoni um bhenzoat e ni u ul f
pr opi onat éﬁ%}ﬁglfﬁgg%ﬁ - qugl%%%fa%s? (?T%Fﬁ rergluce regrowth of
chl Oﬁlidﬂ@orghﬁﬁﬂs'iblk Sith UVb i 2-g@iopesane] [sodivly mlﬁ)?dr@fybdﬁzow acid; 5-

benzal koni um sacchari nate; benzethoni um chl ori de;

benZ@PEoaTREEo- hawigHang| Tcethybicypleasazp idingi rmanium benzoate;
br onﬁﬁlﬁl}@ﬁﬂ%?&ﬂﬁte %ﬁﬂmﬁ?gﬁ? g’ce Q%B%hﬁlﬁ: ﬁﬁﬁ{é behentrimonium

cal ci um benzoat €; cium
pr opé¢hierixteg berzalkonimm smkida rbanzaikocmajm chinridg rbbaZeékomum saccharinate;

cal ci um ndec nat e cet al kon ride
ot o O Bl S Eatis RO i ehelpegEymemiformal
cet rwraﬁlebmmopﬁéﬁeobm@%exfzbh@rmylsﬁlaﬁ@lﬁ @alciibd B&RBAE RN iim paraben;

chl or ophene; " chl or oxyl enol ; chi or phenesi n;
cl i nesicion@ropetel rCé]@tVélli palicatetey caloiugysoirhaie;pplcium gadecylenate;

di bro exam th| nate; di.chl orobenzyl .. . .

al cotpeo et e R RS brosii e hERERR romidg pewimontun
benzélﬂdﬁﬂe alao@tals@thrﬁﬁteaaﬂsnobﬁ@ﬁmm&@ B&ie; E06f9x§1ea6l; Ghlorphenesin,
glutaral; hexam di ne; hexam dine dilset hi onat €;

hex a¢Hivel Eﬁ@lep@ﬁhé(g@qc otiscacid; ﬁnghdmﬂy)g@q; ég:ﬁglpglgexamldme isethionate;

tall |
: g q ocgl\é\% %{/o%gﬂqi}% gftc8{11 118%%&1 okgglogo ]bg/ﬂ%M hg}d&?t@m ethyl benzoate
I sobethylpmabal écrrrnaldehy@af dixyitic bﬁd,zglaitafa_,l haam[chmf, [hexamidine

rgﬁf %Sgglllﬁl e ?ﬁpa)é*:u @é%glfe g},lthggﬁg]lm’ keg H%/ Fg%a&egﬂ taﬁowtnmomum chloride;

| aurﬁﬂlﬂ%ﬂﬂﬁh b, QBH(ﬂﬁo ﬁﬁgﬂﬁﬁch’x@aglgteb%%&?f Benzoate; isobutylparaben;

magnesi um pr op| onat e; esi um sal I cyl at €]

0- phisoyrbpyldenztaaie; mgroptybcmmh esopn@ylmmhenyllamaﬁgomum bromide;
enzoat e

?,/E}A h&%ﬁ%ﬁio\él en%?ﬂ?ﬁ%?ﬁ%‘q%@n%%qrﬁxbpé%ﬁmmm c¢hloride; magnesium

gl ut Reneedté; rﬂl&g@lesﬂﬁtﬂwlblbﬁeﬁé hhaekilMeaRsylattEVIFA Sphab@slienate; MEA-
nmyri st al koni um chi ori de myri stal koni um sacchari nate;

nyr tbqnﬁ@ﬁe OME Apvalielelie; MEAyndasyBnge; methptramipeishethil benzoate;

ol eal Lox | al

phe A oxy fgﬁ%lgotﬁlaﬁ(ﬂﬂig)r(l% @&hﬁgﬂ; nrg? gﬁ%ﬁ‘gl}%t}%lg ethgll§oth1azollnone
phenyibthypaben; G @aedIRéreum cﬁhﬁﬂw m?i@dtﬂldémﬁmbﬁmtlﬂe myrtrimonium
phenyl nercuric borate; phenyl nercuric brom

phen§iemidas proyries-Sook erihaaylphsmek plqsioain chlen%dnr@%ro-m -cresol;
oS SR DA e e s
et hy;bfpeay]ahemun@bdsrfzssﬂeuphenyhhabuﬂmbcﬁmteephqmyl assfunimbromide; phenyl

ggtr n o agﬁgggg%) @h?@ﬁ p%gaghen%rﬁjcggtg%%ﬁpol g&lﬁ‘l%}%ro%n] I%guanide' '
pr Opp’dtﬁ%\@fuﬁp%zoﬁetlﬁﬁ%'siﬁﬁi Sty ipabet; %otasﬁ@xh@@lﬁﬁﬁbeln potassium

sorbate; potassiumsulfite; propionic acid; propy
benzoetebisulfite pytlassivmivesihylpayabane petessinm vhesiphenald; potassium

galt S;? ﬁ}egbg as%%%ﬁ%p?dna%ogétgsr&u?ﬁ f’)}%‘(‘)lp];/fi‘)ara’beﬁ %%Ita%smm salicylate;

potassium sorbate, potassium sulfite; propionic acid; propyl benzoate; propylparaben;
quaternium-15; salicylic acid; sodium benzoate; sodium bisulfite; sodium butylparaben;

sodium dehydroacetate; sodium ethylparaben; sodium formate; sodium



sodi um dehydr oacet at e; sodi um et hyl par aben; sodi um
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whyanosssaet hyl gl yci nate; sodi um i odat e; sodi unPCT/US2004/016676
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nmet abi sul fite; sodi um net hyl parabgn; sodi um

o- phenyl phenat e; sodiun1paraben sodi um pr opi onat e; .
sodi (B&Hl%gi + sod iR 4HeS Hdin hithdbisuSRd! S thylparab
sor bat SO ﬁ%& ?(Pistog; si gllgﬂﬁin@un ecyl eﬁsélte sorLbmme ipardben;
aci d;odmmg{)henmmnmepiddmh dar,abar, e@dlmmmoplumtc;hbdmndmpylparaben

steartri nonj chl gri de; kon| m chl ori.de;

t al |9t %‘ﬁ?}ﬂ é‘?ﬁo Sa@a % Pﬁ e S?‘%ﬁ}”&’i dgrjenpte; sorbic acid;
tri o8 Rbniuk RERFME AL 21RGH i c%lo?ﬁeﬁéfédr&ﬂﬁ&ﬂ&n cAlide;

conbi hat1 ons of the foregoing. Bi oconpati bl e and/ or
TheftaMIkmuuncthmndEmallc\amny@rmn@hbtldvethmmmail,\teslocarban triclosan;

n on.the use of the h
pr es‘g'a (@g%‘g%(fl?’l P RHRIORGED: ﬁd"%‘g“&f}g%"} ?fg}rl}e fregoine-
present invention; various other bioconpatible and/or

t her apeutic, and/ or i oni cal | y-conductive materials can
be iBreramemitiaandier Thergpanticiand/or Ipgigplbyskpndictive Additives

pressure o A e adh
oS TR LB L U AR ATESl s s
pha rommpesmon af metpmesent mhermiwghvdniwnanthsklbxmompaﬁbl@md/or therapeutic

topi c or .t nsd ug.deliver ns. The.
phar s S tite ey s T oh e B coutpoiion.
conpound Q‘I’yd%ﬁﬁih& %es@ﬁy%es%hé{ﬁvé:ﬁﬁﬁﬁﬁé $diFbsA{dn8 bf the present invention

pol y(N-vi nyl | actam been radi ati on-crosslinked,
m ni qm@isn@eaw;d mcbke dtil\@rxdeﬁ @rgnicsucaliiogr sronghhumgn skin, such as

ﬁ 23, lgpf%%? %}qnadgc al 1e<gru§ agl}xlfe\gglﬁp ! egh%?% Srgllwageh tllca ndrzoltl{ég active

pol yiphtediefitydan! b%%ﬁfﬁbun&@d&mﬁyﬂlé @Bl¥slvie@omposition after poly(N-vinyl
pressure sensitive adhesi ve conposition can al so be

useda¢tam) bes hege raidisn-erosskinkeds BURiRI%BS ang pregibixdeleterious interaction
dres I

i ke&l %%Zk% 11 a%i[ﬁﬁcgl 9?1&2‘% 1%@%2{(/3%?\%&/%1& lof?zégﬁgc‘rad?z%%#ﬂﬁosages sufficient
bi oltogrdselhﬂlypdp@\t-vmynhbem)al S can be added to the
conmposition of t hplggr esent invention.after irradiati ogeusedm

of pol y( NEbeisRapbilice presyure-frnsHiy pdeRsi v OPRIGLIe) can also

af f 9&1@1‘ ?‘thltc @Emtﬁo%ﬁ’ﬂgsc ﬁlckﬁés @fétséﬁ{%s GRuLAd bl%kure materials, tapes, and the
Nonl imting exanples such er biologically

act i ile. Reeferably) fs>r skmlcqvjmdgmasgl o@pebnotqgmaiimtapma:m@ﬂgmells can be added

ag ente 25 suc &hose di scI sed |n

4,318, lgeog)mgm 1,08 qf hq resen H"{Péléahﬂg @&894\@{\1 vinyl lactam)

| evelgnd® d@l'eféhﬂhﬂ? affBétﬁfg&h@&o[dgﬁJﬁll? %.cﬁ\feQﬁéteﬁﬂeNﬁﬁﬁrﬁﬁin‘g examples
of infections at the skin or skin ~openings of

pat i @frfuch Wiemblt)l@elcaah @stn\xﬁen@iemi@mcmd@ hsoaérseeqjg)é@ anjignigppbial agents
:: :g%u,rcfac g log‘? %gag Ipa? :ﬁ N b 5%5 \thrg?tdi' %lel‘ed to reduce bacteria

iron"tan

~ opt i lenét ’coy‘rnnﬁﬂlzleﬁﬁﬂ‘em M@dcﬁ’rtreht)thb sffe@y ef in@d“ﬂtl@ns at the skin or skin

30

conductivitg in levels varying from20%to 100%
| oui WIS € ﬁﬂﬂ€¥¢ve el ectrol ytes can al so be added to

the co Wpo?]'h%ﬁ % B4 m;%% tohS e S ¥s Af élﬁ%ﬁﬁ‘%l dof&uctive

el ectrol yte or tthe T esul t'i ng conposition. ting
component of biomedical electrodes, the adhesive composition can also optionally

include water to improve ionic conductivity in levels varying from 20% to 100%.
Ionically—con‘ductive electrolytes can also be added to the composition without

deleteriously affecting the electrolyte or the resulting composition. Nonlimiting
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perchl orate, sodiumcitrate, andigotassiumchloride. A
type of therapeutic procedure both involving :
appl dGahi e | Bfe 166 EARUissbR e Kl the @bmBosition, such
pat iéé%?lb%% fgl gﬁ‘lél?%‘éa%gﬁﬁeégp I'S | cl)sr?t oghor egi sr,r@\?\lsr%iuc):rh _Suc 'as
del iliteinm choride, tititiomp perchlorate sbgivacdifrate, pldgotessivat ¢hderide.

to or thrpough man skin with aid.of ~an el.ect.rical .
current. A&J)&’S P?&%?P&BEEPFOEG%E%%(‘E HE%“B% a%%la:g,ﬁ(’)n gﬁ%ﬁcmcal current
as hgikalorapeatialinas « phgfiRabuticaEdisittoréad albich Livesan

in the present invention are shown and described in

co- ipetaplhavetically age phvvedagsatieah to ergprqugh hinean eskin withgid of an
"Hydrophilic hesi ve Conpositions 10 for Delivery of

Her B alclj?%l]r ng's, " U'S. Serial No. 10/456,810, filed

t he sane @tayr theepewicdgeni©chebe hided muplats drbalanetficines. Herbal

therapeutic materials can be added to the co sitian

suc Hnedcipes ekl of 1ys 1 g PSSR VEIirare RovEy s¢tikgy in co-

£ o ;  inritati i o " N
s af o Raed pAEBRQAoR LR BRIHIIR, REASHe! Cinpositons
ant ifor Delolirabf Hetbial Meicings. d].S plemist Nat 1 @h5@dHafidédthe same day
agents o{ exci pients can be added to the conposition
wherPSff8%har maceut i cal or ot her active agent for

topi cal QOthet BiOOSASHITR ardRIr HRAPeuE O maRatdls! 8 be added to the
Irradiati on Crosslinking of Poly(N-_Vinyl Lactain) 20

Pol yompesitiph shecasaeynponndsrig baer the pHrahthegonprosition to provide a non-
crosshinked f-or use.,i : [ ' ' s
Bl Ap s R R 1950 AR e
Nonl dnfiirdiéroBial &otiaitp) ABoOfenkipationicBarcaty ffehBror ieReibisd can be added to
al pha, beta, ganma, el ectron-pbeam and x-ray X

r adi the pesAPostiion whekthe phsrmaseusical; &5 ibar agfiyeagent fos fppical or

el egl ng’&‘érpﬁfﬁ'éﬂge 1%&151?5@ and gama irradiation are

nmost  typi cal . Sources "of el ectron-beamradiation are
comercially 25 avail abl e, including an Energy ‘

Sci ences Inc, Mdel CB-150 El ectrocurtain Electron

Bear 1sdiivsderiosslding efLly (NG KL ¢! at i on are
conmer Ci q}dly(I\ﬁVﬁZ% tﬁ?dalzl())fh{ 819 sofill 25 EmED 8 GosSinkeaRRAdAe in the

I nc. using a cob high-energy source. lonizing o
r adiiavéntion sdwageljeeted taeaizingaddintiomizgaradd gh-endRgyl powsee. Nonlimiting

8 PSP ot Q000 By

of i@afia@bm JOF Adbeddoubdes OF ionikinBhaliiaflbe, sleses-belmnditadiation and gamma
accunul ate to the desired | evel of ionizing radiation. |
The iitediatien aF meshiyieny Pertrwtal sleceemrpam radiatipnasp commercially

b orSl e RRMhe of BaSEU Sl ARV GEHS) Bitrocurtain Blectron
Pr ef BéaabPiocedsoni Sdungesod@hratnaditadiaforearh cemenctdigllyomailatdd from

| evel of crosslinking of poly(N )
Atomic Energy of Canada, Inc. using a cobalt- 60 high-energy source.

Tonizing radiation dosages are measured in megarads (mRad) or kilograys
(kGy). Doses of ionizing radiation can be administered in a single dose of the desired
level of ionizing radiation or in multiple doses which accumulate to the desired level of
ionizing radiation. The dosage of ionizing radiation cumulatively can 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 PCT/ US2004/ 016676 -15 vinyl |actam
when the cunul ati ve dosage of ionizing radiation
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be irradiated in a solid formw._k ionizing radiation

in a package or container where the tenperature, “

at nos : other r [ ] IS, . '

cont Py e SRR iE bt B H uPts? o RRERRHBRuPEx2Ees 100 1kGys 10
( N- viaRyds)l actam) in the present invention is

described in U S Patent No.,5, 409, 966. . endi pg ypon .. . .
the contfdr(byinyhlactapy san B 1%%1%ai%8985§$%1¥}t5 (Fuzing radiation in
vi nyj Acﬁggeamcoﬁaihe%hbfe&ﬁgLea{é)%&me AmB§iifele, 2Bl other reaction
cont|%uous process. 10 Method of Preparing Hydrophilic
Adhegwirarect@s wpo bé torgradled, Ot ietliod bf pradpdimig ige poly (N-vinyl lactam) in

pressure-sensitij.ve. aghesi ye 0si t{.on r esent

P et PAeiE ShisnligEis fersiting T POUTARRIAE a3 PRE FRRGHEINE upon the

| act@dmroMbfiiie BraNiiohicBadiBeRN polddL vidylMBstihY Edbe irradiated in a batch
pol ymer, and other additives in a solvent which is may

be surenztous pEicassi | e at or above anbi ent

tenperatures. Typically, the swelling agent, nodifying

15 polyner, and other additives, such as antimn crobial
agendsthodof Prépaesgdilydraphilic AdResiveaCompdeidmsr m

Exanpl es of suitable volatile solvents |nclude water,

et hanol , A msthodpfiprensrigs p PEsrupamitiverdhesing sapasttionad the present

res Lih{/érfﬂign%H%l@ﬁE‘ecsirHﬂh{ r&ﬁﬁfﬁieﬁ%ﬁyMiﬁ%ﬂ%ggxé? (rzlvgtﬁ% ¥elifhg agent and

substrate, s as a release li'ner or
mat e madifeng polyerer,sind ogetr addigvesvnhabivert Wikl smhay e somewhat

evaporated by.heating such as by .the i cat.i.on of p T
i o NIRIES A ALRES gyPn P Far iran dvgiralinin SRRhRE afptpoditying
ai r fd1ane0knd Oled AddRiveb, kub slemtiBcioblalh@entsC OREA e¥@ntially
pressure-sensitive adhesive conposition on_the

subsiiadatedfqran, Expmples of guitableeyolrida selyents inshuigtwagcethanol,
na enpl oyed for t ev ration st.ep. A_praodu
vy JEnE Y onk bl & DRI U Rr R BB en cost ono o

exposefdcsoll § abetrait, subleasHradRsd in@r h®aclkih®hRedrial ind thewdtored. The
contani nation. 25 In sone enbodi nents, coati gq% of the

adhelatde elig 43 evappracdbydsatingiick as by theameliediionaamigpwave
 ancateys e ool G M bors RN Ao, BEASIREInTer o form a

af t afohesieg prasuresenditivoldiiesive compdsition@attheigubstrie c Kifiessa drying

is obtained within the range from abgut 0.05 nmto

aboutvep haged g Aot eyt e aroB Bp e APYBLIGhTIRyf A groduct

varl I%Te){sleneE gﬁg& tﬁﬁﬁll?gé faffifRed K bile BDodl AHAESIMEBe S8nposition to

| ayer for t strate and providing an adhesive
conpwslett ibfromi eontanihgiwnpr of i [ e.  The net hod of

preparing_the conpqsitions of e invention can be .
bat cn  priBsags GPRdRlt FruGaet 1 ARER B Q8 cilfon tin Be apptied o
Pr epas SEfRY ofl a GIbHafl Bistable K sSating B ckitItdd £ rafide Bom about
liner, field of cohesive, pressure-sensitive adhesive

conpbbit mshto ahaut 5%heut sq @ak afier evaporation of solvent, a dry coating
thickness is obtained within the range from about 0.05 mm to about 0.38. Such

coatings can be applied to any of a variety of substrate surfaces to act as an adhesive
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 lin€ process.. If prepared by a continuous process, the laminate

of a liner, field of cohesive, pressure-sensitive adhesive composition, and substrate can
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i ndi vidual units. Medical Seal antgb5 The adhesive

conposi tion of the present invention provides a

medi Ak oAl 2GRk AP RrtfeR bt b

reduced ﬁ@hégac}nfo{/\ﬂh}(gg g %zf\llﬂn% OF ol er%lrl{g\;e(ﬂ'Lé bé‘gutusmgdles

c ohdgiowarte $lsost skidletl imthe lagantoriedromad] Unitem a substr at e.

In one enbodi nent, the nmedical sealant is used for IV
catheters or CVADs. FIG 1 shows a sectional view of a

medi gRlicoes¥apiis 10 having a first release liner 10

12, a layer .14 of pressure sensitive adhesive

conposi t i Bif ashesirecrrosition of thedresephinvedinnaovides 4 medical sealant
rel S

o1 B2 feftcRElon i RSBl CA R0 W dlon SRR hing gr improving
has @hédiveaiesy tol aflasec] sl eroifdl dtonhasutisower Ih banerhb®liment, the medical
rel ease  val ue of second r ase liner 16. First

r el e5alant if pagd fpp [ ca C%{?tqrm]s? contains a section

15 that extendfohey 0tohdlSidiehi ket 1%&&13% £A%Prelease li
liner 16 to fac(l) |§t ateoappll%atl on 1‘%l e? Ifgl Frelease liner
seal Bnt lay@r tdiof prgssuppsansiv e adhesiSe camgogigdreaSibe piasert ith@ntion

e HOBRE e Tt el BT B LT SO TrOtAre e 6.

seal Bypicall9; firkeRIeadOlifdN 2844 & Mgkt rél84sE SARN: €t Abs fo%mhan the release
| ayer 14 and is not attached to layer 14. Each of tabs

19 calvend segfintifreleasetlingr 16. Mgt helease lisarel Zaglen prtfonplly contains a section
t
' np rﬁ?/tgl%tge%c?ezr\%h g?yotnﬁgh{%%]ﬁ% a%faof%g gﬁ?elﬁ%%ﬁin@r F@lfeo i%ﬁl&t@edapphcatlon

adhe@m&hmbawkmtﬂbdnnﬁgaﬁﬂim&atﬁtfrssent |nvent| on For
use, first re| ease |iner 26 shown

r enoved b%ﬁcg@%ge&aﬁ@h%@&léﬁﬁcms% Af 9‘53 Eﬂai% %%nq %%,el’rm’@zilo and 22
of RLaER et fn %t‘eiﬂs Eitph&&{x%hﬁ@ée\ﬁ?er &P H}%ﬁ%@f §e9ﬂnf:ﬁ? '?e?os 19 can extend

applied to t the patient appl i cati
t o tieepgpdicubanfiont lagert ]almdeanﬂfattseiredmd layei Bhskadhi dfdﬂbsza can be

are speqd ,an ntly ulled in opposite

o ¢ oREREA 1 SR8 Yo dnosfie Rore Vs BBoal  ceal an

20. Seconggy oL @aseh khdWeh béfforRRhd @Hﬂ)%lﬁli/vi‘é%f%@ﬁedwal sealant using
denar cat i on 27 indicating an optimal |ocation for

meditbahdhssixk apmpadtiormobibe pteacré dnveutien. thee uss it redease liner 26 shown
i nser siteto ddln ace at.i

ki T da 8 sl BoReEdRoR s gne BR 10 34 St prossure-
geneakaditive BRsive §$}ﬁ§&ﬁh(§pcaﬁ%f ?ﬂl&ﬁd&b it skin Of the patient. After
configuration aids 1n placenment of adhesive

conppsleation to the pagiamtathaitehy 28refseaond selpase liagedt aretgmsped and gently

OB S A b AN Sl B 30, grond

ove rrelebm lineb 2o pionasle dodaink d¥iRaik@0sl 10BAating an optimal location for

PCT/ US2004/ 016676
d2 ca? 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
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
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i nvention. As shown in Fig. 3, madical seal ant 30

contains antimcrobial agent 38 in layer 34 by adding .
agent, e ifsSEGE Mo dntbod BhdniAdhAbe d nenekhdnag B4 i
corrpoasi tieolnS prior to 50c:oatn|rtng 1é}n§?|hrst rgl egse |Eﬁtg{rnforthe
36 amlbvseeasous, hetvews etler slepes@e possitde mathithepresent ayvention.

34 can be,used as caul kabl e se nt according,t .

0 Pat ARG §aeoh e ahireal oy A5S yin gibanat peen 38 in ayer
ot hes4 bpy@fifg 6@t B tPE8&RRAlly BEkMaRIRd BIngPEemitt dopBEition prior to
34 to house _pharmaceuticals or other therapeutic

agen¢aating ha fisgihelgasgdinenleimdisgcerirelsaselingr 83 Alernpévely, layer 34 can
firs [ d

Ly s G088 BSANDUIELARSE LR YT, BB RIS M mus )

| am Oatiomlly otired ldyets cah deipresentdetweehidayel B2ahd Iiger 34 to house

exampl es of .s%jch r Lrgtgse | iners comercially avail able

i ncl . agqufig APz PRIRTUHNG 128FTUS t er ephthal ate filns
COMEr Ci afhe/adh¥aié ga?lﬂeléf EMetdoated on B8 fildt 4Rt s_egtf}fbyrelease liners 12

f1 uoropol yner coat pol yester filns comrerci

avai dmslbl 6eb)f 7 vanieBibf pmckssest ineludimandirécScodtimigPakiidtion, and hot
release liners. .15 .The net.hods of l|.am nation and.hot .

| o AT AGBrBER xR o bHrIge: [pns caugteigly avilable
heat inghide pilliessiBéEpol yBHAGE tereBhthal s ¥ilhR3R ohM¥@Eially available from H. P.
adhesive layer 14 to the first release |iner .12. The

t enpenih Gioeanbfugrepolymen evated@olyeaioyhng coometsially 288@ble from 3M
to ng@i euPrLessur.es applied to both
l am na#% ghﬁ%g%‘g t%?%}%% %afe?%aﬁe L%?{a'e fromO0.1 Kg/cnR

to about B iethed®of 1dRinkkien asthesilaginafion e olve &sLapplication of
i nvention can also optionally, be used in other

app| PEE%AS heat gpd Bheass: éespadiivalpar thedrye ofradiiestye layer 14 to the first
t aperele%s&?"ﬂx%'t??ﬁdfﬁeséglﬁgrgt o RANAARG tigg%?%%ﬁ om about 50°C to about

medi cinal utility, er nedi ca avi ng
wat e2530i0j ardithe pabsweszpplied torbogelatiiggion Bhé hadhménarien range from 0.1

| ay be c od on, a | ayer of backing materi al

sel :@g@%&tq ?tﬂﬂ’ﬁ?gh M sever al backing materials having

a hi gh noTRd 4ih8siVabthe bfRERTRAHON cdrPdI& GRiohQfy Y se@Sn other
nmedi cal tapes, dressings, bandages, and the Ilie.

Sui tapplieativaskionexamytieras alpsrt of aciaditel tahesevoimiglresig, 2 handage of

U. S. _Pat S 5, 835 and 5.001. .t her exanpl .
of £} s v g s sl iRy e SORRe Sorving
ext fptd?c_h?{l\i/l@ség?s WamdsErell ek HAS be lpitb@bd MayPefbackiMg material selected

"Hytre 8" branded polyester el astoners avail able
f r onirEn apy opgpvstl bagking\aptstipls havits ebighangiste vapor transmission rate

ARty ST L S L T—

" Q tinelndé tHosadideldsqddh YUS R aNes 3,645,835 adnd 4593,0m. 10tHer examples of a
Quinn & Co,_ of Ml den, Mass. OQther non-limting )
exanfeY Yrilms cermsaarilngyaHable #f arsudahle nobimess Mplusige Hytrel ™

et hyd@geand iyl aaesaige b?el&ﬂg(ll g&?éster elastomers available ﬁanm E. I. DuPont

pol yet hyl ene-al um num pol yet hyl ene conposites, an

" Sc otedR@adihind CamgatypekWilgsngton, Del., "Estane" branded polyurethanes
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,

polyethylene-aluminum-polyethylene composites, and "ScotchPak™" brand backings
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useful for delivery of pharnmaceuticals or other

act i YaAReREichiQeRbery MbREgh mammal i an skin. 10 The
therapeutic agent useful in the present invention can

be any t h&hapwgeutical dojiveryadevices erapleyinglhyldropiudict pressvos esensitive

skill ' art a approved for delivery t.opical.l

to  aftitehd shRBodion It I ARHAY BitahRin, Blioy Y Hrtiibn s

ski nurafisdarnpdf dréofitopiNeetid theiabbity agestamBleRSipiehts, solvents, or penetration
therapeutic agents useful in transdernal deliver

A : y :
devi ERENGING 2geyfs epntaged thereiry agsrusghl fog dstivery @6 Bharmagauticals or other
usedaidyeta@Bite & oiQhiroh fBh sRpp! i cations, or growth
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" 15 factors for use |% enhanci ng wound healing. O her
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t her apeut iTbe thigmpeatid aizrent usehig ¢h the pdesagrsnvantion can be any therapeutically
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Publ bﬁ@éﬂsaémmgr%%&ﬁ&%reﬁem Pk ABh I OKkiP Sﬂff)zrltlétr% XNbn-limiting
a ed in

enhanci ngi gents are also known to those ski | ]
t he examplesoei-therapauiin gsentamssiidsn angdemesl dalivasy devices are any active
enhapgci e i.ncl ude ethanol . net hyl 0 |L.aurate

ol o1 Qe B oss Wonel el BBt atymat e A8 or growen

nmonokatorafee usénh@haemekbadd alies) (GRed therapgRidtagekts QMAtified as drugs
to those skilled in the art are disclosed in U.'S. Pat

Nos. Of Dhagmecojegically pgtive septsaye digelgsadar st RattNos. 4,849, 224 and -
Publ h,gﬁg,b?ﬂ al\/x‘@P%G’lJ %@8& %ub*igtiBHW?%gl/OﬁEFCt rodes 25
e yi'ng hy

Bi onedi ca ectrodes enpl oyl rophi’lic,
pr essur e- Ercipichis\oe petretio enhancinp agérts avalsofknbive to those skilled in

pres ectrol yte conptai ned.therei

nt _inventi.gn havi e n
are ’Sé‘rtu&%@?mﬂag ?@r‘i’i‘iﬂgﬁ @Jp&ﬂ@@“ﬁé CaRGIEREEHS Hrdwds ethanol, methyl
I i fa8rai® Sleid 238, GsdpRbpPl nfyridtafiTRald gl%er_@i ﬁeﬁélgﬁ%ei. g;c]her penetration

d
conprises a conducti vé medi um contfacting nanma
ski nemndceiag pgenisskafonm toltheserskidlatl in the mrtuame diat¢lpgad in U.S. Pat. Nos.

ol coh T ear dRadascos s SET AT Epitatog 3 07os:.

el ectrosurgi cal equi pnent. One enbodi nent of a
bi onedi cal el ectrode for wuse with the adhesive
conpBimadinwt Ebdcirodles present i nvention are described in

the. | nverbio8K ) Spatish et RSB B el Rl scnesive

VO 2684k BBS 61 e brddS0adrlibo Biding electrolyte contained therein are useful for
diagnostic and therapeutic purposes. In its most basic form, a biomedical electrode
comprises a conductive medium contacting mammalian skin and a means for electrical
communicatjon interacting between the conductive medium and electrical diagnostic,
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.
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Sec omghP(SDa NEthe CEIRINGAL A viH6IB @Bl hﬁ%? G onitieant AU was left on
Amount Type Ant. Anount Anount O VSL,

(wt . th%skxpwt % (w. (W. %9 (Wt % SL % 1 30.0

* 57.0 Ganex V-216 2.0 2.0 9.0 HO 2 28.0 57 0 Ganex

V-216 4.0 2.0 9.0 MH 0O 3 26.0 57.0 Ganex V-216 6.0

2.0 (9.0 M \u&hie 1 dordsbsiflonband Redud R dAésidnl nd Bdkbside Resudiredd for
VSL | 5 30.0 57.0 Mrapol A- %Xa(?np%‘s?ﬁ% 8 L-MO0O 15 '
Ex. | XPVP | Sorbeth-6 Second Polymer - CHG Water | Adhesion | Residue
No. | Amount | = Amount Type Amt, | Amount | Amount | (H,M, L) | (0, VSL,
' (Wt. %) | (wt. %) (wt. | (wt.%) | (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 9.0 M-H 0
3 26.0 57.0 Ganex V-216 | 6.0 2.0 9.0 M VSL
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 2.0 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 11.3 - M SL
15




6 28.0 57.0 Mrapol
26.0 57.0 M rapol

A-

A-
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4.0 2.0 10.5 L-MWSL 15 7
6.0 2.0 11.3 MSL 15 WO

-21 8 24.0 57.BCVUSZEPOD16676

8.0 2.0 12.0 VL SL 15 9 16.0-23%7.0 Merquat 16.0 2.0

9.0 HVSL 2200 10 13.0 63.0 Merquat 13.0 2.0 9.0 H
VSL 2200 11 10.0 69.0 Merquat 10.0 2.0 9.0 HH 2200

12 16.805%40 UCAREGIRT NRagdi 2 O Ho O LoNT O] 125 13 #8- 07 st
63. 0 UCARE JR-| 13.0 2/0 9.0 M® 125 14 1p.0 69,0
UCAREJR:| 10.0 [2.0 9.0/M VSl 125 15/ 16.0 57.0 UCARELK
16.0 2.0 960 L 05706 13.Mer¢B: 0| UGARE RK 1B. 0.02. ) 9.F0 L| VSL
0 17 10.0 69./0 UCARE|LK 36 0 2.0 9.0 MO| 18 16.0
57.0Quatrisoft 16.0 2. 00 .0 1[0 1IM200 19 13 (0 63 0
Quatlr i8qf t13P3. 0 #38 ol o Merqpay | Uf0200280 ho% 69.0H | VSL
Quatrisoft 10./0 2.0 9/0 l22a6L |[LM 200 21 6.0 57.0
0. 64AEBYRGE6-10—25 091 OiA-0——22 131063010 564% EBYP 7
13.0 2 0 9°8 H v&7 25 860l 078 [s490ERvP 10, § 2.
9.0 HSL 24 16.0 57.0 1.28% EBVP 16.0 2.0 9.0 M VSL
25 13106360 1. Z8%0 EBYRICARREGRZ| U6d. [0 HoH | 9.0 L-M 0
125
13 13.0 63.0 UCARE JR- 13.0 2.0 9.0 M 0
125
14 10.0 69.0 UCARE JR- | 10.0 2.0 9.0 M VSL
125
15 16.0 57.0 UCARELK | 16.0 2.0 9.0 L 0
16 13.0 63.0 UCARE LK 13.0 2.0 9.0 L 0
17 10.0 69.0 UCARELK | 10.0 2.0 9.0 M 0
18 16.0 57.0 Quatrisoft 16.0 2.0 9.0 L 0
LM-200
19 13.0 63.0 Quatrisoft 13.0 2.0 9.0 L VSL
LM-200
20 10.0 69.0 Quatrisoft 10.0 2.0 9.0 L VSL
LM-200
21 16.0 57.0 0.64% EBVP | 16.0 2.0 9.0 M 0
22 13.0 63.0 0.64% EBVP | 13.0 2.0 9.0 H VSL
23 10.0 69.0 0.64% EBVP | 10.0 2.0 9.0 H SL
- 24 16.0 57.0 1.28% EBVP | 16.0 2.0 9.0 M VSL
25 13.0 63.0 1.28% EBVP | 13.0 2.0 9.0 H H .
26 10.0 69.0 1.28% EBVP | 10.0 2.0 9.0 H H
27 16.0 57.0 Salcare SC 16.0 2.0 9.0 VH Y
96 '
28 13.0 63.0 Salcare SC 13.0 '2.0 9.0 VH VSL
‘ Y
29 13.0 63.0 Polyhydroxy | 13.0 2.0 9.0 H SL
ethyl
methacrylate
30 16.0 57.0 UCAREJR- | 16.0 2.0 9.0 L-M 0
30M




26 10.0 69.0 1.28% EBVP 10.0 2.0 9.0 HH 27 16.0 57.0
Salcare SC 16.0 2.0 9.0 VHO 96 28 13.0 63.0 Salcare
wE013085£. 0 9.0 VH VSL 96 29 13.0 63. 0 Pol yhpdr/og3004/016676

13.0 2.0 9.0 H SL ethyl nmethaciplate 30 16.0 57.0
UCARE JR- 16.0 2.0 9.0 L-M O SOMV\D 2004/ 108854
PCT/ P5200213BI0p 7853 0 27 SAREIRO TO8:00 U%Ht%dw.o I3 00T
9.0 MO | 30M 3R 10.0 69. 0. UCARE JR-|10.0 2.0 9.0 MH 0
30M B3 16.0 57, 0 UCARELR->®*6.0(2.0 .0 L § 30M|34
13. 0] 63.]0 WOARELR9.013.| UGARE ®- 0 10.00] 20M 35 90. ) 600 0
UCARELR-| 10.0 P.0 9.0|L 0,,,380M|36 1B.0 57/0 EHEC XX
16.0/2.0.9 0 HVH 0 M cd 0100137 16.0 57]0 Pol yox
16.0| 230 9% H O7OWSRUPREIR- |11%.00| 63:90 Pol%bx {13.0 0
2.0 9.0 |MH SL WER 301 3@M0. 9 69.0 Pol yox 10.0 2.0
9.0 HySH—MBR-B61-46—36-0-57_0-JaguprHP—16-0-2-0-9.-0
L o | 13d f‘d 085 0 }Iagg)%ildr T 3957029 0o L]0 ha0|
35 10.0 69.0 UCARELR- | 10.0 2.0 9.0 L 0
‘ 30M
36 16.0 57.0 EHEC XX 16.0 2.0 9.0 H-VH 0
HIGH 0100
37 16.0 57.0 Polydx 16.0 2.0 9.0 H 0
WSR-301
38. 13.0 63.0 Polyox 13.0 2.0 9.0 M-H SL
WSR-301 '
39 10.0 69.0 Polyox 10.0 2.0 9.0 H SL
| WSR-301
40 16.0 57.0 Jaguar HP- 16.0 2.0 9.0 L 0
120
41 13.0 63.0 Jaguar HP- 13.0 2.0 9.0 L 0
120
42 10.0 69.0 Jaguar HP- 10.0 2.0 9.0 L-M 0
120
43| 16,0 57.0 CelquatL- | 160 | 2.0 9.0 L-M 0
200
44 13.0 63.0 Celquat L- 13.0 2.0 9.0 M-H 0
200
45 10.0 69.0 Celquat L- 10.0 2.0 9.0 M-H VSL
200
46 16.0 57.0 Celquat 16.0 2.0 9.0 L 0
SC230M
47 13.0 63.0 Celquat 13.0 2.0 9.0 L-M 0
SC230M
48 10.0 69.0 Celquat 10.0 2.0 9.0 M 0
SC230M
49 16.0 57.0 Celquat 16.0 2.0 9.0 L 0
SC240C




42 10.0 69.0 Jaguar HP- .10.0 2.0 9.0 L-M O 120 43

16.0 57.0 Cel quat L- 16. 02.09.0L-MO 200 44 13.0
wW@2000/1@85guat L- 13.0 2.0 9.0 MH 0O 200 45 10rQOr/6S2004/016676

Cel quat L- 10.0 2.0 9.0 MH VSL -200 46 1'6.0 57.0

Celquat 16.0 2.0 9.0 L 0O SC230M 47 13.0 63.0- Cel quat

13.0 2.0 9.0 L-MO SC230M48 10.0 69.0 Cel quat 10.0

2.0 95 Mk SC23GN 49 1661t 7 [01FET a0y 16- §5 210
L O | SC240C WO 2004/ 1C8854 PCT/|US2004/ 016676 -23 50
13.0/63.00 Cel ghat 13.qQ 25¢**&C0 |L.-M 0 SC240C 51 {10.0
69. 0] GeljqueXo 1. 0692, 0 |9. Celjlad |SOAPC B2 16.9057. 0 M
Jaguar HP60 16{0 2.0 9.08&4%3 83 13/0 63.0 Jagudr HP60 ,
13.0/2.009 0 1!0 54 10 Jaguar HP6(Q 10.012.0
9.0 [0 195 B0.U-057.|0amar@BeO RO p. 2. ) 920 JH oL 0
LC 56528. 0135)7 @ex H%léh}ﬂvs@ 213(.1) V. Q. VHIU 94T 07 1L 0
26. 0-57-10—Ganek—P904—6-0 2 0910 H VY40 ICc 53 24.0 :
o5 o e ook &0 2 e Bt nYe, e do %8¢ 5% | O
Nat r p$olft yi%é 1b. 0572, 0 [9G@eARWA Q 2.0 | 2.0 9.0 VH 0
LC :
56 | 280 57.0 Ganex P904 | 4.0 2.0 9.0 VH
LC
57 26.0 57.0 Ganex P904 6.0 2.0 9.0 H-VH
LC
58 | 240 57.0 Ganex P904 | 8.0 2.0 9.0 H-VH VSL
LC
59 | 16.0 57.0 | Natrosoltype | 16.0 | 2.0 9.0 L-M
250 HHR CS
60 | 13.0 63.0 | Natrosol type | 13.0 2.0 9.0 L-M
250 HHR CS '
61 10.0 69.0 | Natrosol type | 10.0 2.0 9.0 M VSL
250 HHR CS ‘
62 | 16.0 57.0 | Natrosol Plus | 16.0 2.0 9.0 L
type 330 CS
63 | 130 63.0 | Natrosol Plus | 13.0 2.0 9.0 L
type 330 CS
64. 10.0 69.0 Natrosol Plus | 10.0 2.0 9.0 M
type 330 CS
65 | 16.0 57.0 Cellosize | 160 | 2.0 9.0 L
HEC
QP52000H
66 13.0 63.0 Cellosize 13.0 2.0 9.0 L-M
' HEC
QP52000H
67 | 10.0 69.0 Cellosize | 100 | 2.0 9.0 L-M
HEC
QP52000H




250 HHR CS 60 13.0 63.0 Natrosol type 13.0 2.0 9.0 L-M
0O 250 HHR CS 61 10.0 69.0 Natrosol type 10.0 2.0 9.0

wWOLMWS1088260 HHR CS 62 16.0 57.0 Natrosol Pl us BEI/0SD00016676
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9.0 L O type 330 CS 63 13.0 63. qNatrosol Plus 13.0
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resi due equals 0, the cohesive strength is high. The

pr ef npl es from Table 1 were: Exanples 5, 12,

13, ?gas'%ﬁ@lw 30-35, 40- 44, 46-54, 59, 60, and

62-67. 5 ExamppkieidonS@eréPpréparqiasitg AglycaBl shdnrfieBeéelas the primary
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di gl ry.
swel ?W ﬁ]&%& geFtts Copmepibiony Wi rensres! by mpangdrebiuid semmgnents together
t he L O : ' .
pour Al oF DAL il B0 e 28 b pele Bl o]y hand siing
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given in Table 2a. Table 2a. Conposition of Exanples
68-73

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 | Diglycerol | 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 Diglycerol 61.0 6 2.0 9.0
72 27.0 triglycerol 61.0 1 2.0 9.0
73 24.0 triglycerol 61.0 4 2.0 9.0

The compositions of Examples 68-73 were evaluated for adhesion to skin.

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 paper 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
the samples on the back of a human subject. The panelist was prepared by clipping

+ the hair on the panelist’s back and prepping with 70:30 isopropyl alcohol:water. Each

sample was positioned so that the long axis of a sample was oriented perpendicular to
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2.0 9.0 70230D|glycerol 61.052.09.0 71 22.0
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C 0 n‘pp&s ubinga 2dfg ol aipl eatioBal ¢3ndoatieatiov athemtewtad wied to counter the

adhesj o skin. 15 The conpo ions were cal endare
bt VBB BTt (IR 3 %ara e&aﬁw&fmceé{'ffﬂgom the panclist’

thi ckRRSRingPullIiBRel T&Q&eAgﬁésuﬁfthQﬁé &n @fé@ffkhﬁﬁec}’\é’s" tfie peel force
then lamnated on one side toa 2-ml (0. 8 nm
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humawasseyjeredtwithin dEGAd JER MM wesssipg écpmnactcmw evaipgblengom 3M) to

70 sooras BT BF EoF adede e RioBL aé%ﬁagorﬁed inthe sudy.

posi Légietwadratddan o Ralel foN Q33w 10fneamﬁg hlep\@ifig, 2’ meanin
oriented per pendi cuI ar to WO 2004/ 108854[0@ s &

PCT/ Wsdoate/leepsey end ‘3 meaninghieaey legging. Bﬁﬁﬂﬁ‘éﬁ weseked as described

sanpl.e E‘Q@rﬁ feQhle3d Ige‘ég‘f@széﬁq(ltz'baﬁﬁlf ol \%fg%& g{&j one

reverse ss usi ng onal
random zatl on schene was used to counter the effects
of Sk \laLl aflnnc arrocc fho harle CSamml ac wwaro-

removed f r.pﬁbﬂ%%b Paplohslhesion Onb%é‘ka@sﬁg@m@lﬂflﬂxﬁ_@@les 68-73
Tester}gxﬁg%\ 510N 10 pIFASKISE @S Meapured as tLlrgggi Fe|
r at a

force red to renobve a sarrpl e at 180 ang
15 cm Numbeate of rer@n/&lSAcrﬁdhem on | was neasyt g1 330

m nutes aften tion {TBom—lday—after
appl i cation (Ti ér)“zm and 1cblay4> afaer| appiincat|i onlid Taq
(T4d) Feg sanples teft—on TT)L I—and{4 days, —gach

sanpl e was coveéiléd with3GS TEGARERMIM dP&Ssi ng 008 0.00

commer ceal | :3 to | prevent (lift]
(()f th il . e0Bs 0 0 ddi0daqy 0.00
in the s?Qde atlg@ on apggal & Af@[‘ool- 3 0.00

with 1 Zreant g 11 teggin anit Ny jmoder at
| eggi hg, and| 327deani ngZheéav IZé@gLng 0R6si due Ovigs 0.13

rat ed| as7zles¢ri ped flor |l e 6. ul t|s of__12
panel }-sts wete . n.p;—%éio—geelﬁé hesli 038'§L 1.18

O o)

Skin gnd’teggi nggef Exanpl gs 68433 0.17 0.79 0.39

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.
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33.522.0 18.2 0.08 0.00 0.00 71R7.4 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 WRatds MaikdedBs79 0.39 15 Adding HPG to the

conposi tion reduced adhesi on and | eggi ng, i ndi cating
i ncreased cohesive strength. No adhesive resi due was
obseryved for the co 003|t| ons_of . Exan'pl es 68-73. The

or ef ér r ed “¥b¥ fﬂé{?F PR oné?g}%’ls‘él 73 -due to the
relativel w firk raQrbdsQinR¥E polly! (NBvi ct
2004/ 108854 P /USZOO4 016 76 -26- V\R IS/(Imgvg?/@a an(;il)
is: 1. AnasdisEBigagertompbsi tion conprising: a first

ot an ;- aean SR B33! SRR PR Aegi g

pol ynmer sied fiabpayiner fdmﬁs 5\pﬁﬂskurél gerepRtadhdsive ihitlispresence of the
pol ynmer forrrs a d;essure sensitive adhesive in the

pr eséWE Uingpgefeanids el | i ng agent; and the second

nodi fyi ng gifg,h% ol .
adhesi venetgggée%g&g@a |Or§">)th?é pag ymer gIr %@fo%ﬂ%%? ¢ adhesiveness
mai niodtheifiret tolemerohliatd 4 heast meih@iogiiesiohésion ofZhe Ihaposition.
conposition of claim1 further conprising an

antim crobial agent. 3. The conposition of claim?2

wherein tiTge @%ﬁ&%lﬁér@@f @hinPD Rithet &lﬁﬂﬁs@ﬁ ﬁi%rﬁ‘hﬁl@robﬂa@ agent

gl uconat e. e conposition of claimZ wherein

antim crobial agent is selected fromthe group

consistin f trElC

ot ofnex! o eoRRGA B ATRAhpeR s bt 58 ron dn ghiorhenidine
bi guahicdeatand sal ts thereof; iodine; idodophors;

silver oxide; silver 20 and its salts; peroxides;

antibiotics; and corrbi nati ons of the for egoi ng. 5. The

conpgsi ti gfe 95 F!)sgﬁ rf{vﬂelrefﬁethg Qﬁtym{cgbb\félr%l?ﬂt is selected from the
lactamis selec rom group consis pol'y

N- vi gydupopsisting ofdxamehlomhgfca)tylmoﬂmhelbsam chlbdieaam&rnnd salts thereof;

]P glr Z, ahy Nrp\élx%leth}zd—eﬁg Blrg?llau%gé Snd sa?ts %ereo?bmgl?ltel 1?1230pc1)1fo1st 211\761‘ oxide; silver

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

ﬁHD

5. The compositioh of claim 1 wherein the poly (N-vinyl) lactam is selected from
the group consisting of poly N—Viny1-2—pyrrolidone, poly N-vinyl-2-valerolactam, poly

N-vinyl-2-caprolactam, and combinations of the foregoing.

6. The composition of claim 1 wherein the swelling agent is selected from the
group consisting of monohydric alcohols; polyhydric alcohols; glycerol; polyglycerols;
sorbitol; polyhydric alcohol ethoxylates; methoxides of polyethylene glycol;

methoxides of polyhydric alcohol ethoxylates; and combinations of the foregoing.

7. The composition of claim 6 wherein the monohydric alcohols consist of ethanol,

isopropanol, n-propanol, and combinations of the foregoing.
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pol ygl ycerols; sorbitol; polyhydric al coho

et hoxyl at es; met hoxi des of pol yethyl ene glycol; )
met hgxi de f avdrd ¢ .al . S, Lo
Torinat  IhSCoBYEN] ufl € 0ROk DRI AL Rote L copit o

of cbaipylcne whebk diproftensniipdoy,dolsetalce byl aad sombinafions of the
et hanol, . i sopropanol, n-propanol, and conbi nati ons of

t he fYPEYBFNg. - WO 2004/ 108854 PCT/ US2004/ 016676 - 27

8. The conposition of claim®6 wherein the polyhydric

al cohol s consi st of propylene glycol, dipropylene

gl yc8l , pdhgetthpositien of ojaiml § wherdindberpolyethilons gytoltinef a molecular
f or eqgai 5 9. e osition of claim8 wherein the

pol y FH%?B%%*&?%@Q?mfﬁﬂ%f a nol ecul ar wei ght between

200 and 600. 10. The conposition of claim®6 wherein

t he golygl cerol s consist of diglycerin, triglycero

l 3 .
pol.y 4Py cedhacamperiicnpfirlamd) wherewahe p@&gldperahgonswt of diglycerin,
mbi @t L i it .

R A R R P S

consistgoind. sorbeth-6, sorbeth-30, glycereth-1 to

gl ycereth-31. 15 12. The conposition of claim®6

wherei n the met hoxi des of pol yethyl ene gl ycol consi st

of 1M NOXyhPESHFEAEITR 1 BYFRherein thOpSFhHRIalcohol ethoxylates consist
pol yet hyl ene glycol -100. 13. The conpoSition of clalm

6 whef sarbethioesarbethen)j glysereth-Ipol glynetath-61al cohol

et hoxyl ates i$ glycereth-7 nethoxide. 20 14. The .

adhesi ve conposition of claim1, wherein the swelling

agent2i s ghead@positiibf M ORhirbia th@imdihowRied bt pdifethilene glycol
conposition. 15. The adhesive conposition of claim1

wher eemsist REmsthiesy aolveldyiene elycplof yermiethoxs pebyiicne glygol-100.

pol ysacchari de, pol ysaccharide derivatives, acrylate,

acryl ate derivatives, cellulose, cellulose ‘

deri Vat i v&Re canposittonn i manshérbiareomethdbRided bpolyhydric alcohol
conmposi tion of claim_15 wherein the second nodi fying

pol yRBpxylates is elyqerih-7mpgho%ife group consisting of

hydr oxypropyl guar; guar gum hydroxyethyl cell ul ose;

30 hydroxypropyl cellul ose; hydroxypropyl

met h¥4.cel Th¢ edlesivpobmpesifian oficddisr havheramiterswettingsdgentaf greater than
Iy r CMCE b etk SFne SGhS g 1 frial eyl ammonium

15.  The adhesive composition of claim 1 wherein the second modifying polymer
comprises a polysaccharide, polysaccharide derivatives, acrylate, acrylate derivatives,

cellulose, cellulose derivatives, and combinations thereof.

16.  The composition of claim 15 wherein the second modifying polymer is selected
from the group consisting of hydroxypropyl guar; guar gum; hydroxyethyl cellulose;
hydroxypropyl cellulose; hydroxypropyl methylcellulose; 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 foregoing.



epoxi de; copol yners of hydroxyethyl cellul ose and
di al | yl di et hyl amonium chl ori de; and derivatives

w@pre4a08384 nati ons of the foregoi ng. WO 2004/ 10B8HHS2004/016676

PCT/ US2004/ 016676 -28 17. The cqﬂp05|t|on of claim 16
wherein the hydroxyethyl cellulose is hydrophobically
nodi fied. 5 18. The conposition of claim 16 wherein

t he hydroxyethyl cellulose is reacted with trialkyl
amoni7um Sbsbinpoditch eP¥indts wh&einfthehgdtppshilicelulode is
claim 18 wherejn the trial kyl ammoni um substi tuted

: epox.haéwaoEg@lBéwa gd-om t he group consisting of

trimethyl amoni um substituted 10 epoxide; |auryl
di met hyl ammoni um substituted epoxi de; and derivatives
and lBonbiTﬂlabbmpssiﬁxﬁn bheaifrol @gberem th@Bydrékgethyl cellulose is reacted with

conposi.ti.on of .cl ai erel : the first polyner is
pr esg‘ﬁ?l Ylﬁ%@lu@éﬂ%éﬁgg an armpunt between 5%
and 50% by wei ght; the smelllng agent is 15 present in

an anmount of at |east 55% by weight; and the second
pol yr8r i $he cempesitipmotiaimy whereindheisiaiod Ammenay sulptiguted

by ‘“%P&H&e is%tectt {f?ro?noﬁq@%? ultpI c%ﬂs19tfn CAﬁhHl‘ea’x 1%ogﬁ{m §ubst1tuted

conprtrsing an anti mcro n an
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wherein first polynmer iis poly Nvinyl-2- pyrrolidone;

t he §9\@P¥n|aﬂ%flsa‘§~@ﬁf°ir%omg gl ycerol; the second pol yner

is selected fromthe group conS|sting of

hydr oxypropyl guar; guar gum hydroxyethyl cell ul ose;
hydr @Ry pr dhy bompd)sllﬁm)msfazlalhyﬂwhmybm deyfirst polymer is present 1n the

nmet hyl cel l.ul ose; ric ter 25 a ni um s
o - Y Bs et prancBiqu Bb SrLaRgs A TFEAT R SeIg agent i

amo piddBarsy %%15&%%1’ at FGQQ)S'S%X ﬁ/@i%ﬁ{ Yhe ﬁ& $3fond polymer is present in an
hydr oxyet hyl cel |l ul ose and di ["di'met.hyl amoni um

chl oﬁh@éﬂt@ﬁﬂeeﬂj&l%aﬂd\é’r@%@n‘dm@bﬁbl nations of the
foregoing; and the antim crobial agent is
chl or hexi di ne gl uconate. 30 23. The conposition of

claiml cantcaupedtiasorclmBiCakthseRndMsidetn &EalitroBiaBagent in an
junction between living skin and a nedi cal instrunent

pene@QERtY tPHPFURhWeRBL. ski n. WD 2004/ 108854 -
PCT/ US2004/ 016676 -29 24. The conposition of claim 23
wherein the nedical sealant conprises first and

secoid. majlhe csmpcﬁm(ﬁsof @aialC Ineheaeinditsfpptemeads poiyal @thyl 2-
with a releas ? 25. . The conposition_of claim
wher 8YRokdane; &e SW@II paggeTtinEiehicsrokLbe oand BOMMR 1St~°ﬁ1=_9Cted from the

group consisting of hydroxypropyl guar; guar gum; hydroxyethyl cellulose;
hydroxypropyl celluiose; hydroxypropyl methylcellulose; polymeric quaternary
ammoniu;rh salt of hydroxyethyl cellulose reacted with trialkyl ammonium substituted
epoxide; copolymers of hydroxyethyl cellulose and diallyldimethyl ammonium
chloride; and derivatives and combinations of the foregoing; and the antimicrobial

agent is chlorhexidine gluconate.

23.  The composition of claim 1 configured as a medical sealant for sealing a

junction between living skin and a medical instrument penetrating through the skin.
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different fromthe first releasgoalue. 26. The

conposi tion of claim25, wherein the adhesi ve

conpggi ti td.ad

o 8L e e SRR b Ao GUBRERNN B comprisgs firtand
of t beoad h&@onseriﬁmmpmh&majm soffacd asbanidied tith a rafetdediher.
conprising (a), irradiating with gamma radi ation the

precursor of the first polynmer to 15 cross-link the

Precygsor irpg Q%mﬂ'bgﬂl&gof ﬁﬁnﬁép\%ﬁérblﬁkaeﬁ’rs{ ﬂe[e%ge lﬁl%lr Yd%5ociated with the
with the swellinhg agent and the second Tyl ng

pol y st mamormutfvc@@dthwmgor@@mete:amaérﬁe alsac;oml tele®@ lingr is associated

medi ¢a rt C conp backi n yer. an

e PR trnE pARERuiFC g RanfE §13bns 3 8hse Tl et from the frst
arti edlexsa®sl@edi ng to claim28, wherein the article

conprises a nedical tape, a wound dressing, a bandage

or a nedical skin covering. 25 30. A pharnmaceutica

del i yery [ IS .
cont 25 | ot LR GRH S8 2 L MPENERe Yo ForBliton is configured n
| ayen satgtmrtiely heart-stepbdiottiing | ayer and conprising the
adhesi ve conposition of claim1l. 31. The delivery

devi ce according to claim 30, wherein the adhesive

| ayep7f ur hgkthodGorGRERhSBSuR JIURY Slesivé E@rﬁ?&%‘id}%ﬁclﬁﬁl 1, the

i ontophoretic therapeutic agent. 32. The delivery
deV|U@ﬂEdG@nmmmg@to cl aim 30, wherein the adhesive

| ayer fur . C ri ses an excipie a solve r.a

penet rat 1 B enHERETHG BLAEmT e SR odesifsor el e st fotymer o
PCT/bﬁgQgﬁkQﬁﬁﬁ&ﬁwyﬂso 33. The conposition accordlng

to claim1l, V\herelnthe pol y(N- vinyl lactam is

pol y(N-vi @) pyrikiagiteoesslinked firiepcdymerwitlothetswelling agent and the

o AR PSR AR oo for )

conposi tion accor ding to claim 33, wherein the pol y(N

vinyl lactam _, pol y(N-vi nyl - 2-pyrrolidone)

homoﬁ%ﬂ y mérmedj gl artigle enpEdRS ¢ barkiiedaydiang thﬁ&dbpsavwomposmon of
gin the poly(N vinyl lactam) is a 10

copo msr of N-vinyl-2-pyrrolidone nononer and.a non-

N-vinyl |actam com)norrer sel ect ed fromthe group

ﬁg?ﬁ §tr ;P&Bgf }I}I_al %I%/l %3 g$ Wa}é&g‘éln I’d(l:e grglcle comprises a
acry hflcderapd, i WbuRCRERIS, a ﬁaﬁﬁage or a medical skin covering.

30. 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 claim 1.

31.  The delivery device according to claim 30, wherein the adhesive layer further

comprises a topical, transdermal, or iontophoretic therapeutic agent.

32.  The delivery device according to claim 30, wherein the adhesive layer further

comprises an excipient, a solvent, or a penetration enhancing agent.
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wei ght percent 15 of the pol y(N-yj.nyl lactam. 36.
The conposition according to claim 33, wherein the
copol yner. conprises N vinyl-2-pyrrolidone nononeric
units in an anmount from about 70 to about 100 wei ght

percest ofThelempediiédhdtorithg loatdiam), whdtkisthe pbN- vinyl lactam) is
conposjtion according to claiml1, wherein the

r adi #PIEN-vieyleyErhdey angydie ppiquey ofythe swellingysanheanges from about 60
Swel Itg', Q&u@@?%ﬂp&%eﬁ%ﬂt&%ﬁnﬁ@i‘ﬁ%l liliters of water
t a SS

per gramo ration-cr I'nked pol y(N-vi nyl

| actam). 25 38. The conposition according to claima1,

wherein t cross-).i nked poly(Nvinyl lactam)_ is . .
r adi gfl i on- PG%@PP%R%a‘RWdE@ ﬁ\ér?l%’@l 3%l Wﬁlﬁﬁeiﬁ tthS golyfipvinyl lactam) is
conp?aym%ﬁ@cpmlﬂené)qmﬁi@b wherein the

nodi fyi'ng pol yner and t'he [TTng agent are present
in the conposition in unirradiated form 30 40. The

conmpqgsiti of claiml, erein.t second, nodj f.yi n. .
ool y §.r aﬁge P%rgposm afolc 1%t8ﬁ?almgi‘§ug§erteﬁlethe pofy.(l%- v1%y1 lactam) is a
adhesbpnassofal-vinye 2fyislidee) MoBFmdManl @ noACKBASYINS:tiAomonomer
cohesi on of the conposition. . ) o
selected from the group consisting of N,N- dimethylacrylamide, acrylic acid,
methacrylic acid, hydroxyethylmethacrylate, acrylamide, vinyl acetate, and 2-
acrylamido-2- methyl-l-propane sulfonic acid or its salt; the copolymer comprising N-
vinyl-2-pyrrolidone monomeric units in an amount no less than about 50 weight percent

of the poly(N-vinyl lactam).

36.  The composition according to claim 33, wherein the copolymer comprises N-
vinyl-2-pyrrolidone monomeric units in an amount from about 70 to about 100 weight

percent of the poly(N-vinyl lactam). ’

37.  The composition according to claim 1, wherein the radiation- crosslinked
poly(N-vinyl lactam) has a Swelling Capacity of at least 15 milliliters of water per
gram of the radiation-crosslinked poly(N-vinyl lactam).

38.  The composition according to claim 1, wherein the cross-linked poly(N-vinyl

lactam) is radiation-crosslinked while in solid form.

39.  The composition according to claim 1, wherein the modifying polymer and the

swelling agent are present in the composition in unirradiated form.

40.  The composition of claim 1, wherein the second modifying polymer and the
swelling agent reduce the adhesiveness of the first polymer while increasing the

cohesion of the composition.
/



