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POLYMERI C HYDROGEL COWVPOSI TI ONS BACKGROUND 5 1.
Techni cal Field The present disclosure relates to

pol ynmeri c conpositions and uses with bionedica

el ectrodes. 2. Description of the Related Art 10

Bi oadhesi ve hydrogels are widely used as a neans of
attachi ng bi onedi cal devices and personal care
products to the skin. Hydrogels find particul ar
utility for adhering electrodes to the skin because
their properti eBObY MERIGHEYMBRRGELLPMIOMTIONSat i vel vy
high water content, and their capacity to be doped
with an ionically conductive substances to inprove

e BAEKGROUNBNduct ance. Specifically, hydrogels may be
used with transm ssion 15 el ectrodes (e.qg.,

transcut aneous el ectric nerve stinulation (TENS)

devi ced) ; d"Eédhbrcthlaluor el ectrodes, and nonitoring

el ectrodes chr rdiogram (ECQ. el ect rod . .
el ect r ggng é l%bsblo %rei?t%E%)poll T 6?#8&8@%@ Oa%ﬁ dsQ0K RN biomedical
ehknﬁmhmyography (EM5 el ectrodes]. Several properties
are required of a hydrogel in order for it to be
effective as a bioadhesive. Generally, bioadhesives,
parti cel ar | Descriptien ofsthe Relatdd Atonmedi cal el ect r odes,

Chr oUGRSTANEHE OVORT &1 BREYARU B AT dclarirs Pimegica dovice

adhe rpersbsal f‘@ter yxodmt:& Yo tloy sldﬁln‘pHﬁdtbgblﬁlﬁdd q:raﬁmebapemhed for adhering

o, re or extended rlods of

PiseEaen o fhe S Boch e iF BB BT hyapematanh pylsiphy relatively high
i‘ Réa®iR SoNentC an® lthe&ruipmgrtatbal dc@gd Wlth@nQGﬁlgﬂﬂﬁ_ﬁorﬂﬁﬁn]e substances to

re uent a | renove re | e e ..
st"?“g‘ﬁﬁ? 5 %ﬁm pconﬁweée T e%m?liﬁeaglyt 83’%@5%% ay e Hiﬁgr%ﬁ% fransmission
f eREkddRe (8ki, rﬁanﬁﬂd&he&he AR OhEad IshimuRESn ¢BENBRACEER); defibrillator
of hunan skin (i.e., the force required to disru he
s feleptredes.nt angr imgpytodng helpptodes nis-8-a RiesrasArdigeramc | @Cﬁé electrodes,

bememueﬂamgﬁapmma@ gRifddeanhd a&dmn?bgebhﬂmﬂﬂmetmdes}

The hydr ogel nposi tion nust be sufficiently visc
such 1 REerHl (resgpie arR reapisd ploaihyoesl) iBvprderalor ihisr hgeffective as a

UpaEensRadi (ﬁén@ﬁﬁy Sﬁi@eﬁ'ih@s%(ﬁ ' %Wﬂi&@%é@rus@@ th biomedical electrodes,
t enper at ur e endi ng_upon the application, hi

h
h@msﬁfn@ wambleefagé%@lwl@ﬂm& do thin gkipionghauh dhe clirical procedure and
apREkLAY nRR: Mhe@No BhiRE il CaH dafipl ifdnd a?"pen?a&@@ e adhered for
hydr s often are not feusable because | ose
S |e§tﬁn<%d@amd8t0é@men dr the cagetod in-pignt froepdurgp W@altﬂﬂb for intensive care
A'afu? @%ﬁega%/éé RLRARDGS! YRqIMAY APk, WHhAR, bRY Addplied. The peel

hei r
strength (i.e., force required to detach the hydrogel from the skin) must be comfortably less

than that of human skin (i.e., the force required to disrupt the skin’s integrity) such that the
adherent article may be removed without significant pain or skin damage. The hydrogel
composition must be sufficiently viscous such that it substantially resists flow under normal
usage conditions such as either room or body temperature depending upon the application,
high humidity or excess moisture, and during the application of an electrical current.
Bioadhesive hydrogels often are not reusable because many lose significant tackiness

after the first application. Alternatively, bioadhesive hydrogels which retain their adhesive
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1 property for prolong periods of tinme or foll ow ng

mul tiple applications frequently have a peel strength

that is too high, causing serious disconfort and/or

ti ssue damage upon renoval. It is an object of this

i nvention to provide polyneric conpositions that

remain adhered to the skin for extended periods of

time and may be renoved and reapplied without a 5
S|gn|f|cant | oss of performance. SUWARY In one

adprrerty far peolongusriedsa tipieoy fallowing melfipleepplicatienyssguantly have a peel
C QiFRptSthds to()'h)ghaga%‘lhg §en%Qs WscorhiO afty6rtRSR! dasESupon removal.

pol ymer conp r|S|n% | east one olefinically
unsat uftais e oiewdrol g WEeNGon do nseafe Polypieriy cappptitigsfhat remain

W 56 to q’ffcl s'k.Elefgf ext@{d@@ngéi‘%ﬂs o mS i aa\tyyb%gemoved and reag;lghed without a

non- cr oss avi ng an erage nol ecul
w@lggtﬁcanté@sofmfmafmt 50, 000; (iii) about 40-60 w %
of a polyhydric alcohol; and (iv) |ess than about 5-20
wt % of water. Inpraewed enbodi nents of this
aSEMMARYe non-crosslinked polyner has an average

nol ecu

Sbout - Eonsabel g teaRioh BARIEER HotyaRyE Wrpadich Cllftsing: @ abour
aépﬁicwt Yt ¢fen ¢msséinkddarelahes osompusihgi atsleast pot ylebnically unsaturated water
C?.Siﬁgl {i?% gWabou B9¢ wt(% of % r%eajl' eran?he\ﬁt orAg“tga)lf-tyge non-crosslinked

Cross npri si ng
olpefylmr hza;hrig/anmagu nmteewlar waghtrless chantabeutri®®AEii) about 40-60 wt %

re e crossl i nked polyner. Ls,not ,
oof sohfyiFis REHEE 253" (YIRS BAn Bl 53008 98 of v ogn prefemed
ofemhodunﬂmabf thiy aspedyatle nad-civkshinkddypadyni rkac ransskeiapk emlecular weight

er.a Iar ss than

P Bt 75 o0 B 5 T 355 6 o Shat . 59955
pol yhytird ssceddcazpet:,; thﬁmdel(tiou)alsbmldeb ampobherit chﬁﬁhlmm Smprising:
of. . water. In preferr diments. of this aspect,
© KL 5530 38 o P SaA Bk R e Cotarv it S g Py unsaturated
Welag kolligs inohb[?ék arhaﬁh theél for0&}0ssQREd poBafer ishin a&fk‘hdiyhc acid-based
6, 000, 00Q, .or less tha out 1,000, 000. In preferre
o RBISHTEhE &5t SRV Brad f)fr?@r FE9ckads o $iAtyRE e Fionilipged polymer
pewﬁ@eﬁn aRehot Iﬂgﬂecn@fl welghSIstsl tﬁ&ﬁadmﬁﬂisymiroobﬁ(ﬁl a’bﬁ?t 40- 60 wt % of a
|nte pol y referably, the non-crosslinked po

iygginéﬁi?éﬁg}f A (G955 Hiap Aot SlsTh *AREWASG| Jﬁé\fﬂfewmbodlmeﬂts
c bpms.d dspee® AhdInydvBis LNRY phiSmRr RRNAPAlHEE Eno%ul@r weight less than about

Partlcular%%quseful ol efini cal | gf
or

ORI ice i wouL PR st dnabaus 0G0

exanpl g, préfeR&d ¥hAdBiHanLor ﬂﬁ@tfa¥éc9ﬁé)&?51§§ el &Bésﬁnl@s‘a lymer and the
(AWPS), acrylic acid, 3- sulphopro acrylate (SP
afen- grgﬁslhgke polymer form an interpolymer. referably, the non-crosslinked polymer is

entangled within the crosslinked polymer.

The crosslinked polymer may be a homopolymer or a copolymer. Particularly useful
olefinically unsaturated water soluble monomers include, for example, 2-acrylamido-2-
methylpropanesulfonic acid (AMPS), acrylic acid, 3-sulphopropyl acrylate (SPA), and salts
thereof. Particularly useful salts include, for example, the sodium, potassium, magnesium,
calcium, lithium, and ammonium salts of the water soluble monomers. A particularly useful

copolymer is an AMPS/acrylic acid copolymer. Preferably, the ratio of AMPS:acrylic acid is
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thereof. Particularly useful salts include, for

exanpl e, the sodium potassium magnesium 30 cal cium
l'ithium and anmonium salts of the water soluble

nononers. A particularly useful copolyner is an

AVPS/ acrylic acid copolyner. Preferably, the ratio of

AMPS: acrylic acid is 2 between about 0.4:1 and 2. 1:1.
Preferably, the ratio of AWPS:acrylic acid is betmeen

about 1:1 and 1.75:1, or even 1.50:1 and 1.65:

Nbpmglg hboalhg 41 gndgel:1. bP@fﬁgM thegatie pgAlV{P)‘,st@ryhc a01d is between about
NQ0r &a097LE, B RGY G133, be used in this

i nvention, particul ar usef ul non-crosslinked

poI y neAéthwgé aa¥ lipeast la,ra@hech@r Hachye aerecrosslinldopabymyeranay be used in
Q%m@maﬁlcug'lP q{se I)ﬁ‘ l:rogmﬁk&ir ﬁ’tﬁ?xlnérg Kd aBUYdTBF Shethacrylate

|nc ude or exanpl e yacry ates

Ghomopu yiE¢rs ) anid- V@lmﬂrﬁ b thio weefnl npn@rosslmked/ alolyfeprs include, for

I ifzon
il 9008818 EDAGHEL 2997 504 ol 130, 1)
( P¥in poéry idgeatac® §027vsnld bmékrﬁbwehgml(tal) Irpolwh@mSﬂlSoFbl) polyvinyl

b

D44 O B B b o L0V s
ndthiemimials, duc |Ahmt0vpm| Bk ipplyaimiytl @yrrédadony éP@B)npo@@wyethylene (PEO),
G?l%}ntom’c OF 1on1 Bglgac‘rﬁlammea gr%%at gl%g%%&a%gtgr & )}? Y8hic, Gum agar,

gumy nhodi f 196 um pr odu propyl

g Uasgacdntc prah, guhegml,gmfdlﬁ@bgdau bws Ipasl,uctm)dg f h}ﬂhioxy} propyl guar) locust
IIuI03|c

glélgz,t £S5 IH“ %Ej otpgl%h%cg HQM"&%‘% d'q(t{,;?}?y 8}:113/ C?l ﬂlose etc.), maltodextrin,

egbBs&chaides, bdlInd, ybshﬁerstetsam)d kamly wmﬁanﬂaquytebiae;nldmds thereof. Also,
t her eof -crossli nked

ol rs.for. use in
LA Sy ahET DAY Rt MRSy P ho Py 8518y sfers such as
15«dap1©&|afaﬁi act aapticiPatyt | GithAr Inpnuadbilicn aridsleasbb X pbliymers  include
aci ed. pol ymers include polyacryl am des. Useful
pdP ﬁ?ﬁéV%ﬂ l cohol s include, for exanple, glycerol,

pr opy| eReulglot@tsic alpsholsinichiel o exa@ipys; @hfcerﬁk:,‘ proppkad glycol
ycol s, triethanol am ne, diethanol

PRERBPHITORECOL. TSORepRL ROl JRRano BBV re IR PPRfimigegpolamione,

nw@léﬁy ?Iy%l dl%%@i@mgnﬁol angktiye ﬂféﬂﬁﬁ’cﬁﬁkﬁin@@nﬂ%opfdﬁaﬁ%@amme In
deS|rab odi men the nolar ratio

yRplembogimestsghe tne %ﬁtl@ of thg PB’@PV@WC&B@&’ Waigr is befygpen about

ahq%hd%bgng5-in desirabl e enbodi nents, the polyneric
conposition has a Brookfield viscosity of |ess than
about Hodpgeble gmbodimsnts.t the polymerp porpgssitiog hay a droglifighd viscosity of

?2&3%3% ?Q(Q.lt G0900 gﬂsefegsr B %0,000Ns, PBIROIEA Shdht YREQR! Piéeferably, the
Brookfield v1scosuy is about 500-1000 cps.

The polymeric compositions of this invention may be used as a bioadhesive for a

variety of personal care products, medical devices, and wound dressings. The hydrogels of

this invention are particularly useful as biocadhesives for electrodes including transmission

electrodes and monitoring electrodes.
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25 The polyneric conpositions of this invention may be

used as a bi oadhesive for a variety of personal care

products, medical devices, and wound dressings. The

hydrogel s of this invention are particularly useful

as bi oadhesives for el ectrodes including transm ssion

el ectrodes and nonitoring el ectrodes. 3 DETAI LED

DESCRI PTI ON OF THE EXEMPLARY EMBCDI MENTS The invention

prOV|des a polyneric conp05|t|on that is about 5-30 wt

%I TAIL HESCRIREHON ¢ X F NPT | AGRE HeDIMENTS

g' gg' &‘rﬁg‘/c') l‘%/cny {8y a}ﬁgrgféé %dgé’i’ﬁ%e‘ %é)’r'gﬁo%hﬁn ”’tﬁ%&"{l%ou??%t wt % of a

nemsslingsd polyedopal Iyase ondwdvﬁmgallazmmatmamg evﬁerrmlubwmamomer about
Lght |, SF t.han oyt 40-60 %, of

porghirurt 8 8 EER. FRnchie oraed Hinsarteineet Fob/hgr tgyige on averase

watie¢culaf MighnMMamm @00‘5 aqult 90—!66&8 %toba) bylykydric alcohol; and less than

cQ itjon, that i %o of ,a crosslinked

D 3[‘3@ FiOC%tnﬁ PF grlatﬁb W\éegg?n %%oe[)rngg?s arﬁo(l}g?eirv compos1t1on that is about

urssEY wt 8 efth watstinkedsill yihdrecomprising bt lewheneolefinfoelly unsaturated water

non- cr ossl i nked, pol y i s not .a carboxylic acid

p 91 MONOMSLy Wi ggrﬁl(ljl % :aynoc'rOSéhrflﬁeﬂ éﬁ)ﬁymelsrléﬁ}% 4 carB?xy?lc acid-based

stparyﬁeymeomqmmmsifamkwﬂ lﬂﬂiché’ﬂ‘; or faviygnobOcradgalifiked pdbyener having

A0 GUEHE® BRGNP reE S A0 00 Ao ALSD R of o polshyci

ak@igholDandi0lcit thdh DoudBLe kvt %Dmemelabl BtefetabBy, €leQS&dslinked gholymer and
t he non érossLinke olyﬂﬁr form an
| :

pol ynmer an
[ ?%F?}b?fyﬁg}lkedwpéwms TR an dnte spalymerie compositions of this

| RY@AibrOBonfmh bl clst atvol RBSlerd WP  BIOLNARIISpeRyifidrOstSikash k86l olefinically
pol ynmer of |east one olefinically _unsaturated water

s anpirated WAGHMNbioRpmes AR BEstFIkiBkPd Gl eEra cresslinking agent, one

Clof fidhd pfAGiza@ thitia®RConkr MordMifecRAlsY 4RNA %airAlthg agent (base).
initiators, one or nore hunmectants, and a neutralizing

agent (Bastossinkeh golypiss pmpiiess apsapelymen prcopRlgmer of olefinically

h QHRRRA¥IGALeP 5ol BD oY BB Ers OB uRdb&S nBhdradrd Hclubf et siaaipgd oleﬁmcally
wat er sol ubl e nononers. Suitable nonomers include, fo

exasagirated saraexyliF aeifls, parbgrdigtagidanbydridss, t?@s%yulfqzn%ql@ssuch as acrylic
C %Elgofﬁéﬁlh&yﬁ& h&d alﬂgl&gr cféle Sinn@PR a%Hil iQink 254 q§ot§1’ﬁ€ rélcﬁs ethacrylic

acrylic acid, nmethacrylic acid, maleic acid, cinnamc¢
a@Pld, citecanig ndced. an¢sdcondy etidnfumasie agid, di-ﬁeradaymle 22Ql, acrylate esters,

a%l: larrﬁ Jsoc h&s achfl ERsAconLy aGhds f\h‘ﬁgf‘ a}nﬁde%c' 9.acrylamido-2-

ery acr Ic acl d, acrylate esters,
olnm‘thyﬁEOpauﬁsmi,tbmesacads(AMPﬁyl angt rfestéphowcmyl aamlzaes(SPA) dimethyl

r (QWE lat

3 S A dRccia TRL MY RRRIE AN b RB e AVt B acryace
didauehdaeinagthyl| amyl:a& tiyethylepdineetiyy | mnmachalateyl ethaxy ethoxy cthyl
acrylate, ctHoxy,” ¢ihoxy ethyl methacrylate, methyl acrylate, ethyl acrylate, propy

Y SO hat €t ik y 2St¥ kALY methacryl thyl acrylate, ethyl acryl i
acrylate, butyl acrylate, methyl methacrylate, methacrylic acid, Particularly useful
copolymers include acrylic acid/AMPS, acrylic acid/SPA, AMPS/SPA diacetone

acrylamide/acrylic acid, and acrylic acid/acrylamide copolymers; however, copolymers of
any suitable monomers may be used.
The above homopolymers and copolymers may be crosslinked with any polyene (e.g.,

decadiene and trivinyl cyclohexame), acrylamides (n-n’-methylene bis acrylamide (nnMBA),
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di met hyl am noet hyl acryl ate, di net hyl anmoet hyl

nmet hacryl ate, ethoxy ethoxy ethyl 25 nethacryl ate,

et hoxy, ethoxy ethyl nethacrylate, methyl acrylate,

ethyl acrylate, propyl acrylate, butyl acrylate,

nmet hyl nethacrylate, nmethacrylic acid, Particularly

useful copolyners include acrylic acid/ AMPS, acrylic
aci d/ SPA, AMPS/ SPA di acetone acryl am de/acrylic acid,

and acrylic acid/acrylam de copol yners; however

c apbifynetiensl a¢rylatea fe.g. L Firmgshdol spigHTe triackgfelp et plxnctiggal vinylidene

<
qﬁon%r%@ Eceogﬁvﬂ\?ﬁ by RBt Sw B RGP @Hﬂ r@&?ps 'RY., BStadiene, dlsoprene divinyl

Cross any polyene (e.g., decadi ene an

trhewensﬁl dizyol orphthalene, andr theaptidescrylpies): - fehehyglositiakey gnMBA is
lﬁ}l? eﬂséﬁﬂp MEAher ém&%MB r&o%%l upgvfly\lvﬁﬂ ec%pél?mgrs’ include, for

propane trlacry ate yf unct | onal
v mwhpld,ewmalkmmbn@mhqr@ hang a pdprality | oS adhenylwisheregroinsater molecule.
Cise 803 inkés & mﬂé)ﬂé‘ﬂi fide fol é&g{p?é“a;an?l]éé oY Wimethally! ethers, allyl

benzene, |V|ny ene,
afﬂf yﬂfahaélsb aciYlaies.cpadbmhsilgikenl mativBRAlates (i paﬁﬂ&:&@%rﬂ%ﬁ 800, etc.) and

15/ ldﬂg W@& lostﬁll, ' {éﬁh‘gxgyel;rg%PE %B}iﬁ(&yfkm\@l es, diacrylates, and

yIers |n f or
Glltgleth:tmylstesh aud Kigfmyl pbmpainis yuchfas ailx\keﬁyjen@nhqqrol)giﬂmlu@psphate and
pe | ecul e, .Usef.ul crossllnkers of t " . .
i rﬁf(;;alu&%é(y chPo%n)g% rfaﬁ] equat aerom Igrcgmpéﬂr?é t r%131 F?z?c)l/lflon to difunctional

etcmssimkeaj triydnd tetrafuvetitral hyohoraﬁs d.af Em}etlpzd;dly)mphyé glayrybite) can also

Q 0 o
ggJ é{nyf‘cﬁygcgﬁ}( &llilei, %(fulng {)EtG %r?slgl?ﬂlie&ls‘,eg s lﬁw, €5 h?lt %oﬁit 1 wt %, preferably
gdés;; ﬁ]ahahgdt O?E)trthlanﬁ&‘ﬁ pﬁhfﬁﬁlﬂy lead hsn 0. a‘mnd %. i
I e C at.es S 1V
pensenbobsaF o Siviiobingtbe SERRREGT SeBt FpEE pntidt. to form 2

C @RROlikes polsunelr, (Hitht @fdﬁafcy oaﬂiﬁmrm-umsﬂmkﬁbpmmer ﬂmduces a bioadhesive
aqdi.ti n to dILE action crossl

.nkers, tri_ an
yflrgg AEfh topisa 8%? dcvgabprop ?sngl{hﬁ)ppg-lcrorﬁﬁwgg%%olymer forms a
t ;sb@crnydrﬁle?(atmgrpoa%ﬁ@ neFﬁ)mS(f&dm-ﬁME inﬁabblymet)he/ Bevotnirig physically
o cr i nker is low less t ut W . %, .
toglad i the gerossiipked pR¥mEr Gt ok f@t{m @%F%}Z&%Wmsshﬂmg
| Q)‘I’&:eish ithbldnoM-cresliied poBficss inguddthes, Bﬁﬁ&He& kinfl Gtat-fie polymers.

unsaturated wat er soluble nmononers, tQ forma 15
Cr%é%clh sBl() FW YIELs PEQY1 r@?%tﬁrc sterl¢ nitﬁréctlon with the crosslinked

NQYAtyerleP 81, kHRkezske PRlpiABlealRf ORLERRY B }Jmmmﬁdhy@and star-type polymers

hydrogel with reusabl € and extended wear properties.
THEE HESH- @rlaggquﬁkl@alngdpyﬁ%pmpw%f arosslmke polymers or when a higher

Sevrfgcoélt@'tl? HRSRE! SR pAGNYIRYpiAEL WAl Kad 3REERRlecular weight of less
i nter nmer) by becon1ﬂgﬂpg S|calléﬁ%entan led in the

c thasis q efrefmah)yriass thap dueierge ly less than 10,000, or even about

pal OmerShZ@Eélﬁrﬂé@ EQ3Re] fOK b Shpld ﬁl@ﬁl@ﬁ(ﬂym% 'aﬁ@mp%lymers of acrylic acid,

non-crosslin ymers | ncl ude |'inear, branched, and

S tHA, tapd ANBS.ysve 31s polyacrylates (e.g., GOOD-RITE® K732 from Noveon Inc.),
polyAMPS, poly(acrylic acid-(3-sulphopropyl)ester), and Flexcryl® PVA polymers (from
Air Products and Chemicals, Inc.). Other useful polymers include rosin esters, fumed silica,
ionic {e.g., cationic) and non-ionic polyacrylamide, (Magnifloc® and/or Cyanamer® brands

Cytec Industries, Five Garrett Mountain Road, West Patterson, New Jersey, USA; e.g,,
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20 Branched and star-type polyners provide greater

steric interaction wwth the crosslinked polyner and,

therefore, inpart greater viscosity. Typically,

branched and star-type polyners are used in hydrogels

havi ng | ower anounts of crosslinked polyners or when a

hi gher viscosity is desired. Suitable polyners

typi cally have an average nol ecul ar wei ght of |ess

than 20,000, preferably |less than 15,000, nore
rfémreas@ymseﬁ MWk yEOMEOS N-60)cy Ehesaroiimes heeonerage moleculsr

LXERE folnGh u&sa 2§ 6o, mﬁﬁhﬁl bé(}-% &' VB 0§@ﬂlon1c

co o yIers of acrylic acid A, suc
poI yac FI'W aheiee eép@yhyd@@@b:eﬂwrm@ v B@pﬁmomrN@W@ow water in the final

agﬁ a}n(e:r),lc sﬁllr%ﬁ%{gr ik éé tasgegfé’eﬁ garz]iaedF oté xt}:l? qegreﬁ\/gropertles of the final
p&bippesition( f High ratikisrof Pobdipdnicalesie! €hwater Gles abbwtc3.j:1). For example,
Si P?tgvgﬁﬁﬁyoﬁ?tgp%&ﬁ%[ B Acﬂrstillt%%gus; Qe%!n% ﬁtz %?lp%hl}l Ell Aomeric composition
pdiayiag phighet dectru(an/ngpﬂdﬁlhqac@hxah paticul@panaie s ab elrodsie 30oadhesive.
%ﬁlﬁgﬁréfo&g}@%ﬁeﬂ iuten!: éovn?po@;r rrls atve I\S/Qﬁjeg%%rgsﬁgnepfop%fgﬁﬂld are resistant
L M\iryDgamt ﬁﬁm@s&oﬂﬁpbﬁlﬁ)ms aTdmetsrei tp bk iymnberbane aver age
oL LS e ORI GO A5 o 898138000 s
ofas,fot gxayngite] thedBroaifield visudsityt STHay Bipokfidld vist@ltphiay de tnteasured using
water jn.the final. on ricc
o e ElnpliodiiStpoRR iy B 32 B iRy B Bop T B pipge by rotating
5 awelitpasd tpindle detlgh]ed \&iﬂl a5 inGdgrad pla;elmﬂ::uglc tlﬁ|ﬂlilﬁlhﬁt| a Sl‘pemﬁed velocity.
er, (i.e,, out 3.5: 1). For .exa relatiyely
T el B o inpiingtyots (S Bl butien s contetated o
I itheafhdd krigemity.C ThO daD6 the@bp oy ividgonietdt dpRIys @loentordeslal The scale

t | ar| f ul | ectrode
proaeeriehed B p Bt it Rmitistr LoeBn Sunpagierasy © vied a
haiseosay PR fuhi¥ of deﬁﬁﬁdl@k 1n EHiO RREific @8seal 4 BFiBAIE Qb SN a velocity of
out .. These conpositions al so tend to be
h§885¥9% E@ﬁ*@ddf@H$H§uWP§@bS|ty of the resulting

pol y meThepdiRARRSIotipositifiRYbof Bfs Hﬁéﬁ%ﬁ%@ay%@s&i(ﬁr}@%ﬁ%gls with various
as, foi exampl e, the Brookfleld Vi Scosi ty.

BPESKE apmdg%émtdyahﬁeﬂl% e Jeoupd dressingsg Wlawlsed with disposable
MplakiiecahadYnekngWtel (i.d h&n@rﬁlensﬁ"ﬁzfl #4300l ﬁfasté)o kﬁdaﬁ? the polymeric

viscosity .is determ ned rotatin a calibrated
s PYRRAISEICRdE APMHisd topp ﬁpeaqu Pt & dpnge fgr a@l@Sw ptashmentheThe polymeric

f kothgbsRion® of BRCInkéRRdn \HolyO% s¥d with&: bR urfllefhehdd@hl, or fecal

the plate experiences as it is rotayed t hrough t he
f Mastermagagestent deyige kpowontle arthe f| uid vi scosity. The

di al ofyd AftyhaR: rﬁogﬁm\{é étcﬁw%?\f‘eﬁmﬁ 1%] gﬁ(ﬁ lﬁ?rol.ltl:l'l as bioadhesives

scal e. The scal e esult 1s nu act
t Fratuse ovighe mernus smédigal \devioesi and amdnqo ﬂws@nggetdmﬁetaqymt prolonged skin

Yh&@leloR or are required to retain their adhesive properties under conditions of frequent
removal and re-application. Such medical devices include, for example, biomedical
electrodes (e.g., ECG, EMG, EEG, TENS, and defibrillation electrodes), bandages, tapes,

and catheters.
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viscosity on units of centipoise. In this specific

case, a #4 spindle was used at a velocity of 20 rpm

on a Brookfield RVF Visconeter. The polyneric

conpositions of this invention may be used as

hydrogel s with various 20 personal care products,

nmedi cal devi ces, and wound dressings. Wen used with

di sposabl e wast e-nanagenent devices (i.e., urine,

menstrual and fecal waste), typically the polyneric .

conpos Biamsdicakelsgpdes arer welhknofie iy the @rtopndzare (tepigpdyrdspigned based
agEaRtKeorP iR GRERI usd N @ o PO, Infonit&HBPAS HoleN&. £ ECG and EEG
this invention may be used with any di sposabl e urine

metsteodsa) tendy tof be mallgg dhas. HramsEdSivEntledtiodre TRNSwind, defibrillation
t REcRbdes). 2Phe DifciPR! fYdTEk I0f a&yoﬂ?&?ﬁsfsi'oﬁ Bonlich@ectrode is itsrcapacity to

invention find particular utility as bioadhesives for
usEicnely taapmis wlecirisal igmaly betvesns tha riptions ifntkin) ped shengfsctrical cables
U RAShEE A 4 Gndc@ QREAGA (3KT RinnASBSS! RMbnRbricY Slel PSS it have the
to retain their adhesive properties under “conditions .
ofcagabiify)énsense empy e elagtrical @otgpipils eerpssothe sBpctad rfeagbid[an electrical

deyi i , anple. \ bi,opedic )

( S o el a2 8 B oy, HOHBI Bnofie ShAARESn elecucally
elcenduciierpmbiya Habhgrein, elecinead contd0 vathdthe setdetrical sabl® of the medical
Bi i e I ' t

o SBPEG oB b WAL A SaB R o SR o odal GE cffB6h black-conted,
i metalldatly-wsaed) Rar mebiopthle  thatorxtends beygnd| the teontdgssurface (e, a tab
( . . r. . s
{ Bicgdel PRIkl cSUAEHC IR | Y th QcBRed BBhepin the atients
elskiot r Dde slectritélecqntacn s phealiyeatade by dfitegpoying nacedusse @l material
bi onedi cal . el ectrode i.s its.ca ity.to 5 efficientl .

© PETEEH R gleBtr R Anaudle b Rof AR Bl s 3 ahfreEhlom e topicalty
ampplicdemey eside ivdthin anddsedbentabteaiateed] tootha bivagidzal electrode assembly,
device, (i.e.., i nul ator). Monitoring.electrodes t .
SR b onih SR8 B B birnifR Of R oSl PRERpeRET. Polymeric
phydnpélairs feqicnds utdddo sloke theretbctricaln®matt Rbveeh @lod dond@dtive member

Si | .to the medical deyice .(i,e.., nitor). . .

© GRS blodrediedl Bl g S raiics: shin ARCRUPT e electrical propertes of
cﬁm}ulgélé Me wﬂilﬂﬁeﬁig lahtﬂ'l ais%ly %ﬁhi’puﬁgeﬁqbllr ‘hﬁighsd papésest A]\czld'iitibnally, many
the el ectrjcal cables { nedical 1 gyl ce, .often .
b)FOWE‘ﬁﬂ%L ogelsshaxp dpsirable Pisadhesive BROPGECT {1 I Bsitioging and affixing
( ithebbiom&idabaBctidaekthepatead, netallically-coated) or

netallic tab that extends beyond the contact surface

(i.e., atab electrode). The electrically conductive
mMpxh@pld s al so in electrical contact with the

patient's _skin. This electrical contact is typically

made b{nPAVBCHBSITRPsHioR Hitel frempd Bogdhe fellowing gre-gel solution:

NaAMPS 1.77720 pph nn-MBA 0.34828 pph
AMPS acid 12.10408 pph Irgacure® 184  0.05672 pph
Acrylic Acid 8.75665 pph Darocur® 1173 0.22688 pph
Glycerol 51.38166 pph NaCl 0.49754 pph
Good-Rite® K-732  11.94089 pph 50% NaOH 4.7684 pph
ddH,O 3.3733 pph
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between the electrically conductive nenber and the

patient's skin. This gel may be topically 15 appli ed,

may reside within an absorbent core integral to the

bi onedi cal el ectrode assenbly, or nmay be coated on

t he skin-facing surface of the bionedical electrode

assenbly. Polyneric hydrogels are frequently used to

make the el ectrical contact between the conductive

menber of the bionedical electrode and the patient's

skin bEbauwsesdheoleioactsr fgaed msofdlewies Toé solipdr egelagido methyl-

Surﬁ) \ggégglf&f%)#iq Qc;gﬂlgf ?‘%%r sé#alﬁ&pg‘%%@@gse%?%su eﬂ gh@ H.cfc]ed to a clean, dry

havsseld eNéxt,abé dollpwigitragintscarp ra(bcpaérm ioeder t witla std‘nng; n,n’ methylene bis
%&y{a&gﬁclme@.ﬁ L@gﬁf %eugﬁiz@gnwa{ep ?l" 'v&}W g&rgﬁ% acefél %ﬁﬁiﬁglga? dglgmzed water
f qudi‘b@) f glpoerdl e, 2f3opdopanertgolp,r @e@bﬂte@ &- Eﬁ?i Omcrosshnked poiyacryhc acid
1 e ANP
N?fﬁfnr i gty 1B IR EA R PR B EkGere) Rites acia, ana
othlorgle.1 17136 .s2R688 i pillxe@ ik rall ©dgedB1466 dissolved. The sodium
CI 0. 497, 7 50%
zﬁ'}?tx%sai 3 SRV st BB SodRa5 el e BRMIORRperane. Next
S mﬂeulbarmur@sl 1f73) (ZI‘thzﬂra:Qr 1-alethyWs-phditye 1 s prdbpanone)cis wildedi agld the resulting
neth | - Jﬁ ﬁg oni ¢ acid sodi um ester sol ution
%ﬁ%$%P§ W and added to a clean, dry
vessel As Neot as theeabood EQWMiglsnﬁﬁh\i@ﬁﬂ,t ) 1§l_bﬁataddlﬁdlai ﬁ.l_b(sjtrate (typically
rrin n,n pet ene ni ryl a ..

C HIE S et Gy G e O ) et gopy ARG et SShucon is cast,
adﬁld polpnaized @;aoﬁ’dezr@%icﬂ@b@fn)eﬁﬁ(tﬂﬂ hﬁ@)tmg Qﬂoﬁﬂlﬁé ﬁtmglgetia?d&omposition
propane tri.ol Goodrite(r - ssl.i nke
p8? @5&%&“8“%{8%3 dacikiaing ?{é eadiral wﬁta I)m n Tl el veltPyagdigon and chain
( Ecibuysht oph ekiéhd ey Andah@Bivke ke pRRRhI propdrtesasitih firANfhterpolymeric
sodium.chl oride, This solution is mxed until al

r 84Yesrlsca bs rgpdudased, B varying t%@lfratllﬁn Hydnee Rndfer, ingegsity of ultraviolet

SE¥hWHe pRfdHel BPdrokd r@dfkesom ke aGRM &fal2 Iy 'éﬁf b@lVﬁbT
tenperature. Next, the Darocur é 173 (2 hydr ox

2- met hyhe Esyfiampplymerio copeasiion)cop@ing dhe WAPPEh gesidual acrylic acid
I @bk hd abbut S0l il RBidhA ANKES thoBihéss, ddMefePhiMed by HPLC, and has a

final pH of about 5.1. This polymeric composition has an ideal balance of cohesive and
adhesive properties, adheres well to skin, and is capable of clearly transmitting electrical
signals and impuises.

As these compositions were developed, they were polymerized into sheet form and
converted into patches that could be tested. Specific test attributes used during the
optimization include adhesion to the skin of volunteers (human), residual monomer scores
via HPLC, final pH, successive restick adhesion testing to volunteers, water content by
moisture balance, and conductivity per AAMI/ANSI EC12: (2000) guidelines.

Example 2
In another series of tests, several compositions were prepared using alternate

crosslinked copolymers as the basis for improved compositions. Specifically, one copolymer
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As soon as the above solution is uniform it is coated
onto a substrate (typically siliconized plastic film

but any appropriate naterial will do). The pre-ge

solution is cast, and polynerized via free radica

pol yneri zation resulting fromthe honol ytic

deconposition of the photoinitiators facilitating

free radical initiation foll owed by propagati on and

chain 15 scission. The extent of cure, and therefore ]
t théend 9§ dipecioneperypands, st agif canflipaigbsiym aesylpisi waseegnapounded using
h ' . _ .

e %9&{%&7 l:())&ré@ Tpol?;?ssﬂﬂlqgrldg:%(ﬁ%?, By alYé?ﬁe?féé %wssfllﬂlgﬁg #Eefll_hﬂéx%ﬂlﬁéne glycol

dose and intensit travio

prdenathacedatey dESUBYAT)e and 4 lnefur poyraarlian grasmndt gvadendy diakesk to the
1 i I ' it .

o B Hier SRR} i FERIE ol aHfRRioh o BATPAT dohifbrc
alsompdsitinn V&0 ppgpered essentindly aANMRS 1 edrin Freareple hs Thisprergal sebion
BxPEﬁégﬁmqﬂgquﬁwgz 20 final pH of about 5.1. This

ol yheric conposition has an ideal bal ance of cohesive
and adhesive properties, adheres well to skin, and is

I itti lectrigal ' I
o R BB $ bR T oD Gne ver BRyE Q8. 049en

npu
t Meyylisarid pol ynerilzéd8ippint 0 sheet form aNdnetigdnvert ed 3.62 pph
into patches that could be tested. Specditthendlansihe
alGlydetndit es used dav.chgpt he 25 opti m zalidismnbholinede 3.62 pph

aghesion.t e skip, of volunteers (hunpn resj dual
ngﬂgﬁé?wgggfég viibi#ﬁk& final pH, sucg§§%PV§y$%%?fckOﬂ5pph
afNeHK-00* t esti ng 0O0pph unt eers, water cesllent by 1.36 pph

j re bal ance, d conductivity per AA | EC
WO) gui del P-ﬂggph Exanple 2 30 In Wseri esi4-92 pph
of tests, several conpositions were pregd,ed using 271 pph
al.ter 3 slinked copolyners as the basis for
i;ﬁy%gggﬁégﬁgggitions. Specifically, one copol ymer 8
bl end af tsacahRRrions WyteaddvelBpedaticy lviege pélileri@Bdnto sheet form and

e wer e conpounded, usin an altern

t [ | at .
gg@%%%ﬂ?*&?i%@%%ﬁ%& tepPa) (SOFES o5 r I‘%R‘F%‘;%‘mng the

agptithizitidnl iQtIGYd LdRsiGh Y& Me skidi s¥BioAtdel @hian), I ndnomer scores
and ar, pol ynmer .that was_not cova entl%rllnked to

| i,n . ) A
t K@ ﬁB%@y hclptREvaERsticky adgsion t4sheg (19 pafupteprippaige gontent by

agldair® alhe StaldRondlRBViBeY ARIVMIEA RSO Bl0bh PhidMifes.
prepared essentially as described in Exanple 1. The

pre-gel solution conponents are as follows: D acetone
agh¥mpl¥izde6. 33 pphDarocui (r) 11730.49 pph

A series of polymeric compositions was developed in order to further investigate
structure/property relationships. Monomer concentrations, monomer ratios, and water

content were varied as follows (all concentrations are given in pph):
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Acrylic ac

1d17. 63 pphN-nethyl 3.62 pph di et hanol am ne

d ycerol 37. 52 pphTri et hanol am ne3. 62 pph Good-Rite(r)
K-73210. 71 pph4- et hoxy phenol 0. 05 pph PVP K-90*0. 90
pphNaCl 1. 36 pph TEGDVAO. 15 pph45% KOH14. 92 pph

ddHzZO2. 71
wer e devel

pph * avg. MWV = 90,000 As these conpositions
oped, they were polynerized into sheet form

and 10 converted into patches that could be tested.

Specific test_attributes ucpd durina the nntl m_zation
i ncl ude ad ch (hufan) B I
r e44HQ 5] 816y é?:’éﬁ SI18.99 g 15f4|4q] gq 14. 067 14901 20376
sube vae lég?gl c ahe58|369n t1 5.800  14.999
walBF e ontlerf bé ce %fpd du i 150 50‘9(5)8
L A 0 (g el g %00
penn— 0 Orbg(}c' 20 0.020
Sefl, of ﬂef'&zgom wag,devekgpe ds 3139 asst 2975
or &ElCtAgld Urlb r H@éé@Stiﬁ%’éelzz%ru%te%e 1BORPChE s 10000  10.000
e1rall JrOfRg Ni Pg.o7sVoNGFET GeRceng, AL QSs MRRRTerodAt i Q%7 0.07s
anﬂarml 8h3| condoentoner e oay i eflsids fodbd owssdeal 1o300 0300 0300
congRatiiat|i onseear e2.govenobn ppkp: D.oddH, QoooNa 28BS 2500  0.000
d yageaake [AMP&oaci @ooo nn3pBA NeOH oAos vl BoooAci ooo  0.000  0.000
| rgaur e 1840.500ar ocigso 1D3@ 0500 0500 0.500 0.500  0.500 0,500
Skin
Adhesion 335 252 357 394 293 419 375 396 239
Adhesive
Residue 13 6 1 12 6 6 4 5 257
AC
Impedance 405 336 400 505 650 742 812 677 302

The method for producing the polymeric compositions describe above was the same as in

Example 1.

As these compositions were developed, they were polymerized into sheet form and
converted into patches that could be tested. Specific test attributes used during the
optimization include adhesion to the skin of volunteers (human), residual monomer scores
via HPLC, final pH, successive restick adhesion testing to volunteers, water content by
moisture balance, and conductivity per AAMI/ANSI EC12: (2000) guidelines.

As a part of the assessment of this composition, the preferred sample has been tested
for biocompatibility and hypoallergenicity per 1SO 10993 guidelines and the preferred
composition was determined to be non-cytotoxic (USP AGAR Diffusion), non- irritating
(Primary Skin Irritation), non-sensitizing (Buehler Patch Test), and hypoallergenic (Repeated
skin Insult Patch Test). All of these tests were completed under GLP conditions.

A more desirable polymer in this case would be one that allows for the device to be
applied, then removed and reapplied without a significant loss of its adhesiveness. The
preferred composition would leave little if any residue behind once it is removed from the
substrate (skin).

Although the foregoing present disclosure has been described in some detail by way

of illustration and example for purposes of clarity of understanding, it will be readily

10



Funed Silica Polyacrylate NaCl Skin Adhesion

Adhesi ve Residue AC | npedance ABCDEFGHI

18.81619. 13618. 99616. 89015. 44614. 79014. 06714. 90120. 376
14.9998. 3298. 32910. 7308. 3295. 8004. 6405. 80014. 999

47.02947. 85747. 49350. 67854. 04251. 76449. 20552. 15050. 950

0. 0000. 0000. 0000. 0000. 0009. 1993. 6909. 2000. 000

0. 0200. 0200. 0200. 0200. 0200. 0200. 0200. 0200. 020

2. 7754.6254. 6253. 7004. 6254. 5505. 3374. 5512. 775 | )
1Gwpuetde eerid. cedsay siibon ieegdn bzldeb the teeE g Wils orepm disclosure
0. 104 201 f( é%ng 520d ballicRifod nﬁg%g 242 ﬁxe%?é%ﬂ%é 9 departing from the spirit
0. 3000. 3000. 3000. 3000. 3000. 3000. 3000. 3000. 30
2xngqmpmgwgam@mianﬁ@mﬁoooo.0002.5002.5000.000

3. 0000. 0003. 0001. 5000. 0003. 0003. 0000. 0000. 000

0. 5000. 5000. 5000. 5000. 5000. 5000. 5000. 5000. 500
335252357394293419375396239 1361126645257
405336400505650742812677302 The met hod for producing

t he polyneric conpositions describe above was the sane

as in Exanple 1. As these conpositions were

devel oped, they were polynerized into sheet form and

11
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5 converted into patches that could be tested.
Specific test attributes used during the optimzation
i ncl ude adhesion to the skin of volunteers (hunman),
resi dual nononmer scores via HPLC, final pH
successi ve restick adhesion testing to volunteers,

wat er content by noisture bal ance, and conductivity
per AAMUANSI EC12: (2000) guidelines. As a part of the
assessnent of this conposition, the preferred sanple
hXHAJES CoAIMED IB) f or bi oconpatibility and

hypoal  ergenicity per |SO 10993 gui delines and the
preferred conposition was determ ned to be
non-cyﬂotoxA@mbt@ﬁcA@MWﬂﬁdﬁmmmmﬁgg non- irritating

(Pri rra b e _
Pat ch esbt%lﬁ{ 53 g)i ypoaﬁg{%r genpcl%?l epea?%lls gg a4 %ﬁ en(gﬂ?r{wauy
Pansinrated witer sﬁfdlllbl&)lﬁlomm,e t est s were conpl et ed under
GLP co 0 - I I in
woul d Eng a%%ug I:’alt 0 wﬁ %BF % bl\ge ,g%a% e% (grev gﬁae non- c};osgl%ggc? ﬁoqymer
ampﬁmgdym&hgnnmmanewe@hﬁememmpbmﬂdoﬂDQhout a
S|gn|f o d s. ;,The preferred
conpole %ﬁ“ﬂﬁﬁé%w{éééepgw'¥ E6;11hzilndre5|due behi nd
once i {iv) Isssniemobent St200wm %Iméwa&nbst rate (skin).
Al t hough the foregoing present disclosure has been
described in some detail by way of illustration and
exanpl . f orTwonmﬁ compaditéoni df ylaih 1,uickesis aad ciondinkdd polymer and
wi |l be rea arent to those of ordi nary skill
i el pen-gropshin quﬁoifﬁ‘i‘ g‘gmlsﬁgnl ¥B¥NMHys of this present
di scl osure that certain changes and nodifications nay
be made thepeto, w thout depart romthe spirit
Scope. 5t 1 hEC BB GOEP ST Of S ELATera 5 R o el water
150151)19 ?io)iﬂiﬁéﬂs@s sfé!émﬂ@&bhll tlﬂagr@@ﬁmnbﬁﬂl@of 2(ac}y1ablau12 5-30

0 a crosslin yne n st _on
oy fapgrlf:%y fogge aﬂg E%Mﬁ'gi S et ah SSURIB ey %@S&*‘i and salts
( kHereoBbout 5-20 Wt % of a Ilnear, branched, or
star-type non-crosslinked polynmer having an average
nol ecul ar wei ght | ess than about 50,000; (iii) about
40-60 ywt % e éiél)!i’&lri)f RYslpdsttichlot 0P 1, vARekin {di drobsBfiRed polymer is an

t han _about 5- % of wat er.
AMPS/acrylic acid copolymer.

5. The polymeric composition of claim 4, wherein the molar ratio of AMPS to

acrylic acid in said crosslinked polymer is between about 0.4:1 and about 2.1:1.

6. The polymeric composition of claim 5, wherein said ratio of AMPS to acrylic

acid in said crosslinked polymer is between about 1.50:1 and 1.65:1.

7. The polymeric composition of claim 1, wherein the molar ratio of polyhydric

alcohol to water in said polymeric composition is between about 1:1 and about 3.5:1.

12



10

15

20

25

10 2. The polyneric conposition of claim1, wherein

sai d crosslinked polynmer and said non-crosslinked

pol ymer fornms an interpolyner. 3. The polyneric
conposition of claim1l1l, wherein at |east one of said
water 15 sol uble nmononers is selected fromthe group
consi sting of 2-acrylam do-2 nethyl propanesul fonic

acid (AWS), acrylic acid, 3-sul phopropyl acrylate

(SPA), and salts thereof. 4. The polyneric

conposBt i onThyf padyrairincémpeditemeaif nlagail dvlsres sdid néeecrosslinked polymer
p ' ic acid copolyner. 5. The

pg% %/Hrgﬁt;hléctglc}%ﬂo gﬁf}?@gﬁ%ﬁ St m 4, wherein the nolar

ratio of AMPS to acrylic acid in said crosslinked

pol ynep is tween about 0. 4: nd,about. 2.1:1. 25.6

The poP'y ne rjlﬂge R rrpecglgi PRBRS 0(1,' Ic%}mmgﬁ‘?he\ﬂﬂlé P aéﬁ} ﬁmgglo%flmked polymer
r &t a polypdcryddPaving mcavylagcmolacilat waighs bdsclthem 86680G. nked

polymer is between about 1.50:1 and 1.65:1. 7. The

pol yneric conposition of claim1, wherein the nolar

rati o of. polhepothimesic campalitizn df olaitmi evheir¢in SAd folyhydric alcohol is
poban{ic conposition is between about 1:1 and about
385%9%30 12 8. The pol ymeri c conposition of claiml,
wherei n said non-crosslinked polyner is an acrylate

of of ol In &, Tihnef B LaRtsith kP et i HEE pif GiEpen cecpposion

ahpod BrckidiavRcdny bflgssaanavettag@omepsecul ar wei ght | ess
than 10, 000. 10. The polyneric conposition of claiml,
wherein said pol yhydric al cohol is glycerol. 10 11.

Thle POLY MerTiG foBHRAIS cbipdsitih o‘té' l:lai'n’li(f} 1 ,wlrh\gféﬁi_’ @impqsyahéﬁcfcomposition
p re mpos| t1 on as a bl OOKTI e VI scosity o
IE?éﬂgﬁﬁhﬁéﬁﬁﬁW”ﬁb?%ﬁﬁt%%@&°%i§°&ﬂ@-polyneric

conposition of claim1l, wherein said polyneric

conmposition_ has a Brookfield viscosity of |ess than »
about 500 %Spplyj_@rlc composition of claim 12, wherein said polymeric composition

has a Brookfield viscosity of about 500-1000 cps.

14. A polymeric composition comprising:

(1) about 5-30 wt % of a crosslinked polymer comprising at least one olefinically
unsaturated water soluble monomer;

{ii) about 5-20 wt % of a linear, branched, or star-type non-crosslinked polymer
having an average molecular weight less than about 25,000,000, wherein said non-
crosslinked polymer is not a carboxylic acid-based polymer;

(iii) about 40-60 wt % of a polyhydric alcohol; and

(iv) less than about 5-20 wt % of water.

15.  The polymeric composition of claim 14, wherein said crosslinked polymer

and said non-crosslinked polymer forms an interpolymer.

13
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13. The polyneric conposition of claim 12, wherein

said polyneric conposition has a Brookfield viscosity

of about 500-1000 cps. 14. A polyneric conposition
conprising: 20 (i) about 5-30 Wt % of a crosslinked

pol ymer conprising at |east one olefinically

unsaturated water sol uble nononer; (ii) about 5-20 wt

% of a linear, branched, or star-type non-crosslinked

pol ymer having an average nol ecul ar wei ght |ess than
abéut ZBe pgpmomocomplasitien of daiind 4nwhereip pblsast pmkefhaid water soluble

?% %ﬁl‘é 653:%3 %d%ﬁ%p% cgns?sﬁfg?]y dr?@mﬁﬁilco meéro&)anesulfomc

( iagid (ﬂé@ﬁ),taha/ﬂlc atioA-sulpt@propy] Asyddte (BRAQrand E&lts tHdreof.

pol ymeric conposition of claim 14, wherein said

crosslinked polyner and said non-crosslinked pol yner

forms &h i nTlﬁ m@mﬂmmomﬁ&itisﬁl of Them pé| wireesin said crosslinked polymer is

c Ia|n114 wherein at | east one of said
%FB@&%%%Q fcam'coﬁ%ﬁg?s is selected fromthe group

conS|st|ng of 2-acryl am do- 2- nethylpropanesulfonlc

?glpi) ( fé;/E 3L EIRO Qx'lff%ﬁ% rcgr%i)cgs’nso%ﬁ%ia EP ﬁ@f’ mﬁn‘cr olaail'trz%o of AMPS to

c aonybs adid Dirsaialfcraskliked pdlymedie betiwdersaiot: ©4:0564 abkezll:1.

polymer is an AWPS/ acrylic acid copolyner. 18. The

pol ynmeric conposition of claim17, wherein the nolar

rati o of. AVRE gobymeié cyinbsitidioff clafin $@ivhefdii0sed hdtk&6kslinked
ol . en about 0.4:1 and about 2.1:1. 10 19.

ﬁ8%B8f§ﬁﬁP)@° Mi%sition of claim 14, wherein said

non-crosslinked polymer is a polyacrylanm de. 20. The

pol ynme TpOS ition of c¢claiml1l4, wherein said
non- cr%isl Hheaan Ynieswﬁemwéwnwégl% QUdICEEsAbIRpsgfinked

Webhier haR 96 abdiade ol&r RR{ht Rds thadhog@alopner i ¢

conposi tion of claim1, wherein sai d pol yhydri c
al cohol is glycerol. 20 22. A polyneric conposition

conpr i $1.N9: The polymeric composition of claim 1, wherein said polyhydric alcohol is
glycerol.

22. A polymeric composition comprising:

(1) about 5-30 wt % of a crosslinked copolymer comprising 2-acrylamido-2-
methylpropanesulfonic acid (AMPS) or salt thereof, and acrylic acid or salt thereof, wherein
the ratio of said AMPS to said acrylic acid is between about 0.5:1 and about 2.1:1;

(11) about 5-15 wt % of a non-crosslinked polyacrylate having an average molecular
weight less than 20,000; and

(ii1) about 40-60 wt % of glycerol;

(iv) about 5-20 wt % of water; and

wherein said crosslinked copolymer and said polyacrylate forms an interpolymer, and
wherein said polymeric composition having a Brookfield viscosity of less than about 1500

cps.
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(i) about 5-30 wt % of a crosslinked copol yner

conprising 2-acrylam do-2- nethyl propanesul fonic acid
(AMPS) or salt thereof, and acrylic acid or salt

t hereof, wherein the ratio of said AMPS to said

acrylic acid is between about 0.5:1 and about 2.1:1;

(ii) about 5-15 wt % of a non-crosslinked pol yacryl ate
havi ng an average nol ecul ar 25 weight |ess than

20,000; and (iii) about 40-60 wt % of glycerol; (iv)
about 8320 Mbiwalicaleltatrode ased withghepatyrsaicdompogtén oflebdm 1.
copol ynmer and sai d pol yacrylate forns an interpol yner,
and wherein said polyneric conposition having a

Br ookf 2é] d Aibsawglidaleledftrolessd whthrihegipdyrerit50MpodQorcgfslaim 22.
14 23. A bionedical electrode used with the polyneric
conposition of claim1. 24. A bionedical electrode

used with the polyneric conposition of claim?22. 15
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