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5 BACKGROUND OF THE | NVENTI ON 10 Ordi nary renovabl e dentures, é%nta pl at es
and the like, conprise teeth nounted in a suitable plate or base. Denture
stabilizers are used to fill the interstices between the dentures and the
guns or tissues. Prior to placenment of the denture in the oral cavity, a
denture stabilizer is applied to the denture-plate surface which, for a
perfect fit, PMW?2 uniformy contact the guns and mucolRSTUSEMEBE. The
denture stabilizer is.fornulated not 15 only for its adherent properties,
but also to provide a cushion or gasket between the denture and the gumns
or tissues, thereby positioning the denture securely in the oral cavity.
Consi derabl e effort has been nade over the years to devel op inproved

denture adhesive conpositi @ENTUR AR EOMPSIfIdARt Ural pol yners and
an

guns have been used 20 singly, in conbination, I'n conbination with
various adhesives and other materials in an attenpt to |l essen certain
deficiencies. These deficiencies include inadequate hol ding power, 00zing
of the adhesive fromunder the dental plate during insertion and throughout
the wearing period, and nessiness and difficulty of renoving the residual
adhesive from the nouth and dentures. Additionally, food nay becone
trapped between the denture and 25 the oral cavity of the wearer. Al Kkyl
vinyl ether-maleic copolymers and salts thereof are known in the art for
use in denture adhesive conpositions. Such disclosures include: U S.

Patent 3,003,988 to Gbrnan% et _al.. issued Cctober 10, 1961; U.S. Patent
4,980,391 to Kumar et al., +ééﬁgaﬁggﬁeéﬂﬁgﬂﬂéﬁliaﬂmgﬂ U.S. Patent 5,073, 604
Prostse. ot al . Lased Moy 1000 L1 e P i e e BORER: 2utlebdO,
rosise et al - U.S. Paten . 924, Tazl et a
i ssued August & L“i%lgg?‘%%" a%a%%‘ﬁ{[é %‘;gb%szsg*i%‘f“dl'?zﬁn e inggrstices betypsritheanuar y
i i i et s il Ui
, , 0 J.ssue ne . In_addjtjon strip or inser
denture adhesi v@g gt?bed%? gsoapﬁﬁ%mﬂ.m%@%ﬁsﬁﬁi?‘ﬁfmﬁw ch, da% 1 perieat fggthovido ¢ o
Homan et al ., unifosmlyedntact ie4hRS antl mudoostsues. WRdeifues Sdbalid ik ZRhulasd hdte form
of a stri Py5C OBk Foo ﬁkgacﬁgreﬁt}“rgl?enies, but also to provide a cushion or gasket between the

denture and the gums or tissues, thereby positioning the denture securely in the oral
cavity.
Considerable effort has been made over the years to develop improved denture
adhesive compositions. Both synthetic and natural polymers and gums have been used
20  singly, in combination, and in combination with various adhesives and other materials in
an attempt to lessen certain deficiencies. These deficiencies include inadequate holding
power, oozing of the adhesive from under the dental plate during insertion and throughout
the wearing period, and messiness and difficulty of removing the residual adhesive from
the mouth and dentures. Additionally, food may become trapped between the denture and
25 the oral cavity of the wearer. |
Alkyl vinyl ether-maleic copolymers and salts thereof are known in the art for use
in denture adhesive compositions. Such disclosures include: U.S. Patent 3,003,988 to
Germann et al., issued October 10, 1961; U.S. Patent 4,980,391 to Kumar et al., issued
December 25, 1990; U.S. Patent 5,073,604 to Holeva e£ al., issued December 17, 1991;
30 U.S. Patent 5,900,470, Prosise et al., issued May 4, 1999; U.S. Patent_5,037,924, Tazi et
al, issued August 6, 1991; U.S. Patent 5,082,913, Tazi et al., issued January 21, 1992; and



| ayers. The two' outside |layers consist of a polyner sel ectiggh.fdp@Bohie group
consisting of 5 polyethyl ene oxide having an average nol ecul ar weil ght of
about 200, 000 to 10, 000, 000, sodium carboxynethyl cel |l ul ose, pol yvi nyl

al cohol, and m xtures thereof. The inside |ayer consists of

m crocrystalline wax and a polyner sufficient to adhere the inside layer to
guns and a denture base, after contact with water, when the outside |ayers
have been di YR Eur opean Patent Application 0, 353, FEIUSKIMSE Wi rt h
publ i shed 2/7/90, discloses 1o an adhesive insert for dentures consisting
of a adhesive perneated fibrous fleece add an- adhesive consisting of a
pasty m xture of al ginate and/ or carboxynethyl cel |l ul ose, polyvinyl acetate
and an al coholyi V, i ite.the.ab - not ed_t echnol ogies as well as
many ot hers, aw'ﬁ'e%%htsbte’l Iﬁsfe)é’?@?se’fsg%egégﬁ%ﬁgggt abfl i‘éf“ﬁ@“ &5 ¥§ns

provi ding i npsieniuescidbesives ard 8sd kmowe.c Sorkxanple .5 PatdRe4, BE0CHE Y HbmMeAki ON, it
has been disc (o r d i ve. conposi tions conprising al kyl

vi nyl ether- mcsi sgfagﬁégf %%g’g%s;kn%fl tsu%aghg’/§l G mttgff 'g’gf‘fhérsglpvﬁ"f‘ﬂm%@f)ﬂ??l ene
conpri sing st i The avechuisida dayers xedisseflatpelymegelcued fiah iy graup@ehsistise srevel s of

free acid, rqy e l4e Qhvident d0e. present dentur dhesi ve
conposi ti ons %\éh‘z@tg lg%Qggdce ‘{‘lﬁehg%}ll #é@%/ehﬂélg%ﬂ%g e‘ﬁﬁ\ﬁgﬁﬁ%‘t &8%@&‘?@93%?8% wat er
adhesi ve, a 266 sHbrxymgiylceliuided, balivinyl vlettiol ket thiarures tHerof, otk linéfds lay@nd/ or
any ot her applehgatd Sk j, L€ ' t.0 skin or tissue including
cosmetic pore el eansi nlgl}agl?srt?%%%%n&gbﬁ ec ég)g {&tﬁﬁlgnt%? é@?ﬁet the Wﬁlﬁﬁ?yﬁhmi s to
provi de al kyl Sympynd adpisire haseetfier contgsd withovagr,awtghdlie susiqeolayeiekisve G | Si NQ
styonti um and gZkdGedMENRHead PhibS i i fi.c | |.s..of free acid
f 0'¥ adhesi ve composi ti oﬁes fgr&ﬁp?%gﬁ%ﬁ§53W§ tcBhAl?‘r’gﬁﬁ ‘glhg}?gg)@g’ W"["ﬁes
dent ures. PhedB 285Hipe Eet fondeafures cppsisting ofwhdiesieteumestsd ifibrops fAesee firdrana
pr ol onged perive oty oSUMMRY £t LUMENTLGY. TARCBEESSApAYCN! | On
a an

relates to a de&;{_ure adhesi ve conposition conprising m X ué of

al kyl vinyl ePRRYIRHgretate andan glephbis soliest. Resgitothe ahovprodtsdriechnplogies dssebut y| ene
30 wherein thes mhang otk ta a@At MNSxids &t HQRIS Stk | ka3l NG, Or
in the alternative G sists essentially of, at | eag% lég:@%%?ﬂﬁ%gﬁﬁdg: tium
cations, from™BH8URE®s (0 about 40% 14 Qctober 2003 3 of zinc cations, from

0% to abouts 2. 5% Oh @cd@in®withehepieaslt Hv@itioh, e h BUR GQBRE hi%ieRure 1 T ON.
boron, alum num vanadi um chrom um nmanganese, nickel, copper, yttrium

titani um and *MeTCECPHEPS Sprrsingnalid oVipy! sohesanalels agid rordumers madoraci d

conponent ; andkrpdiymds @9t ibajlent cofphsiRg sitonfith 0 298 nBrddedid fRMhd: RRmaT OUp

consi sting of nmgnhesi . . .
9 spec 1c?evei's”g}'ﬁ'ee acid, provide superior denture hold. The present denture adhesive

compositions may also be effectively used as a wound dressing, underwater adhesive, a
20 bioadhesive, a delivery vehicle for other actives, and/or any other application that requires
} adhesion to skin or tissue, including cosmetic pore cleansing strips.

An object of the present invention is to provide alkyl vinyl ether-maleic
copolymers and/or terpolymers comprising strontium and zinc mixed salts, together with
specific levels of free acid for adhesive compositions for firm hold, which may be used

25  with dentures. These composition effectively hold dentures in place for a prolonged
period of time.
SUMMARY OF THE INVENTION

The present invention relates to a denture adhesive composition comprising mixed

salts of an alkyl vinyl ether-maleic acid copolymer and/or terpolymer with isobutylene
30 wherein the mixed sal't contains a cationic salt function comprising, or in the zlternative

consists essentially of, at least about 1% strontium cations, from about 1% to about 40%



calcium and m xtures thereof. In addition, the present invention relates
to denture adhesive conpositions conprising the above conposition and at

| east one non-adhesive self-supporting |ayer. The present denture adhesive
conpositions can optionally conprise one or nore addltlonal adhesi ve
conponents. The present invention further relates to the (S8Yf2Phe
conpositions for the manufacture of a nedicanent to increase the adhesion
of dentures to the oral cavity by applying the above conpositions to
dentures, directly to the oral cavity,spalate or ridge of the oral cavity,
or applying it to both, and thereafter ~securing the denture to the ridge
o palate of ofbic Qiahs, RANUN e ST AILER CERLETL BT Ll LMY GV The
denture adhesive conpositions o resent 1 nvention conprise Sstrontium
and zinc m xé@ﬂsbfPfP% pmignmg Vapdivg, rvmon@memmﬁn@ﬁcn@@bowmw yarem.or

terpol ymer WkRium, $RQHAMkS 'ﬂ{%re(yprﬁ%E%&R'ﬂ 5590 MBS FredMcldbomiPaifehd ki free
acid |l evels, and optlonalky nprising additional cations SeleCted from
the group cofEms’ iatsnt §5%AT a%weﬁelectad frpin Abmgrovmeragisting ofdraesesium,

nmanganese, NicgkRim, 2@ Bt Rhres Yiekdof Ui adlitibAthe PlesGR liieHiidn re[RGNS HeMilte and
m xtures thereof. The adhesi ve conpositions may be in the formof a

powder, cr earff eSike PRMPOBIFigfiF CAMPHIRE %Pbovsﬁwmsltwmat lgagh e pog-gihasivear e

sprinkl ed on selasppdtinad layr Ohe B%énﬁdenﬂ?é ﬁ&%\%@oﬁ&&ﬁoﬁ@&n lop@Eyedniphteo t he
ned wt var.l ous

oral cavity. The conp (@@tﬂl ??BE? may al so be co
convent i onal °8%P, WP Pl vg SOIPEH“FI'?‘? 1§ pgeenpinvenfiorsfugther fgfatesfo thee appl i ed
to a dental Fﬁﬁ@&“&h@&dn@o@:ﬁdnsl fﬁﬁﬂié Erﬁﬁufbcﬂﬁr@ of Béneicahert %/int:ﬁéase-ﬁh'&ﬂﬂesmn

conposi tions aI I r| S st one pon- ad esi v
sel f - support i° aeqﬁggse %%HP é‘i‘&/‘é‘"& SERPIsHiREs 7 depLgs. élé'le‘?“y

supporting | ayse off ewtty@mwg)hhygemﬂﬂ&tcﬁmdv@n& applpipkiited bbth, MaMHedagier. A
detail ed descri Qn of es nt.i,al a onponents of the present
invention is fﬁ“g Bg?rg%e ‘ﬁg? fl?iﬁetqré’%gte O%i’gof Z?am%y safe and effective

adhesi ve anmounts", as UBETANEER DESCRERTIONOFIHIINVENIION ci ent to provi de
adherence to the al, cavi and/ or .adhe ental prosthesis 14
L T I A RO
oral cavity, anitzinontixadoritcoftap alkyl vingl MMalmkamgbfmbomdfcmlterpdlym@wath and
alteration of, r rm " VAT h |n refers
to al kyl wvi nyfotbn?ﬁgg%mfe?abgﬁ Eﬁ"‘h’}“ er‘% cgch‘ﬁ cgéro\ levglgt\/%d V\fgg ﬁal refers to
terpol ymers womhrlahxyﬂdiwrrwIcammaeﬂelecwmfmnc theSgraep domwistiag vy drordboroand

i sobutyl ene. aﬂ?rﬁmrﬂﬁ r\)gl]ladm @ﬂoﬂﬁlw %ﬁgaﬁ@sle}rﬁckep copp@;I Mﬂf ?i'ta&nﬁxm’, czﬁcﬁum,

magnesium, and mixtures thereof. The adhesive compositions may be in the form of a

powder, cream, paste, liquid, aerosol, and/or wafer. Powder forms are sprinkled on
a dental prosthesis, moistened and then inserted into the oral cavity. The compositions
may also be combined with various conventional delivery vehicles to form liquids or
pastes which are applied to a dental prosthesis and inserted into the oral cavity. These
compositions can optionally comprise at least one non-adhesive self-supporting layer.
Denture adhesive compositions with a self supporting layer are thoroughly moistened and
applied to dentures. A detailed description of essential and optional components of the
present invention is given below.
Definitions

The term "safe and effective adhesive amounts", as used herein, means an amount

sufficient to provide adherence to the oral cavity and/or adherence of a dental prosthesis



used herein, refers to salts of AVE/ MA or AVE/ MV | B wher e 4algcl8asipo?

di fferent catlons are m xed on the sane polyner with each other or with

ot her ester functions. The present invention conprises m xed polymner

(copol yner or terpolyner) salts containing as essential salts: zinc and
strontiumcations. The term"free acid" ("FA") conponent as used 10 herein
refers either_to the unreacted carboxyl groups (-COON) of AVE/ MA and/or-
AVE/ MV i B pl u‘é’oﬁf’@ Bt her nonoval ent cations of car boxyl JCAUB10186 g, |

-COONa, of the polyner. Mpnoval ent cations include Goup |IA cations, such
as sodium potassium ‘hydrogen, etc. Préf erably, the term"free aci d"
refers to the unreacted carboxyl groups (- of AVE/ MA and/or AVE/ MA/ | B

pl ]EIS sodi Ium ?tujthp(phlate&tldlmi;dgabﬂ tﬁélgral Mlirlit? vhehoBY t%il%t}{e Péepedha}n W\egngflo(rj

refers only cte r boxyl groups

AVE/ M | B. ThgSs #ﬁ{gﬁgﬂ? aﬂam&ﬁi‘f@éﬁ“@b conponent”, as used herein,

refers to adhesi veﬁxedbmr‘AVHMA’t RO SfddRsaH iried 8% F%ﬁ: - and/ or

AVE/ MW I B m XE% ﬁ&e} sl.hoeft th&wg i nventrl on. TH& pe?%:gtﬁ%raréh\e{és% B@%d her ei n

to describe t ed Saft" i Wée%%‘k?ﬁ?fyﬂ*éh glkyladnybetheremgieit yrer  ar e

defi ned as5t het:l@olmnb}'dndmnd isebupdene.eMhe Bfm thiRed Plivdher kst brhni G’ @8*36'5 ar oups

reacted on th cen es _used herein are

unl ess ot hervvlﬁsseg(ﬁler}élge 1(‘?5,[':%831 s ﬁgﬁw &% Wb?rﬁffqleﬁ %@ffcwmeﬁl@s aC| d

copol ymer conpenses oh e Sﬂmq:)ﬁﬂjﬁ'&d“&héﬂzmoﬂkﬂdr val ot} dster ﬁ?cti]ﬁﬂs Oﬁié%géiédulzom’ V\ﬁo

O (1) i wher oo WBiits Bhhed pofRR (fobghuper i rpbparey yousies o 5 |

@I }<yl r adi cal ¢ssemtiplssalisnzingund geontium cations. The term "free acid” (“FA”) component as used
10 herein refers either to the unreacted carboxyl groups (-COOH) of AVE/MA and/or_

AVE/MA/IB plus any other monovalent cations of carboxyl groups; e.g., -COONa, of the

poiymer. Monova]ent_ cations include Group IA cations, such as sodium, potassium,
hydrogen, etc. Preferably, the term “free acid” refers to the unreacted ca:boxsrl grdups {-
COOH) of AVE/MA and/or AVE/MA/IB plus sodium and potassium cations. More
15 preferably, the term “free acid” refers only to the unreacted carboxyl groups (-COOH) of
the AVE/MA and/or AVE/MA/IB. The term “additional adhesive component”, as used
herein, refers to adhesives other than those described as essential AVE/MA and/or
AVE/MA/IB mixed salts of the present invention.
The percentages used herein to describe the mixed salt function of the copolymers
20 or terpolymer are defined as the stoichiometric percent of the total initial carboxyl groups
i reacted on the polymer. All other percentages used herein are by weight unless otherwise

indicated,

Polymer
The alkyl vinyl ether-maleic acid copolymer comprises the repeated structural
25  unit: '

30



5 greater than one representing the nunber of repeated ocquperpsedo®f the
structural unit in - a nolecule of the polyner. The "terpolynmer" or
"terpolyner with isobutylene" neans a terpolyner of naleic anhydride or
acid, an al kyl vinyl ether (preferably with a CI-C5 alkyl radical), and
i sobutyl ene, having a structure of (A-B),, where Ais maleic anhydride or
acid and B isyﬂooop(gllo_l;z\]/_l vinyl ether (preferably with a C -C5 al kyl radical),
and/ or isobutylerne. “The specific 'viscosity of the start iB¢dUSHAYEF i de or
acid of the terpolyner is preferably at |east about 5.5, preferably at
| east about 6, preferably neasured as a *1% wei ght/vol unme sol ution of
nmet hyl ethyl ketone at 25C. The terpol yner nust contain at |east sone
i sobutyl ene. The present denture adhesive conpositi onﬁ-B conprise mxed salts
of an - 15 AVE/ MA copol yner. and/ or terpolymer wherein the m xed salt
contains a cationic salt unction c rising (or in the alternative
consists essentially of) fqom about ?‘Q)to about 50% strontium cati ons,
fromabout 1%to about 40% zimcCHatrToHs—CHomOBo+0 [about 2.5% of a cation
selected fromthe group cofsisting of irop, bgron, &l um num vanadi um
chrom um manganese, nickel, copper, pLtrpkum Cgani um and m xtures
thereof, and from 20 0% to|about 65% of ajcatijon Sellected fromthe group
consi sting of cal cium magpesium and m'%touré) t hefeof, of the total
initial carboxyl groups reacted, the m xed sal’t® conigi ning from about 36%
to about 60% free acid conmponent. The AVE/ MA copol yners. have a range.of
specific viscosities. For exanple, the specific viscosity is preferably

rpm.1.2 to WyreidR rgrebis abAlyyl ARIGSU bR A e el sol ution of
tthge) startipg &Qa?% ride or 255.1?0 d of E't he %oﬁ%'lltf/{rrer, .P;r?é%n‘%t'ﬁ{/ylamélﬁ??ﬁ ket one
at 25C. Ot her®het Noas AP aHa Ahtunbenef rersated odcumresbesrof 28GBUMNERIGAIL §1-072
PCTI USOQ | Ol 86m@eanad tHe@olymassur e t he specific viscosity such as a 1%
wei ght/vol une sol yij i.n DME . (dinethyl formam de) at 25C and a 1%
wei ght / vol ume sol f[“% Stpgifimg” Bht‘é{ﬁ?i efa%mzwwlmfé’mmwomqumi c salt
functi on contahyisid¢ oppridbautik. Gl tether psreieradld %ithS b Q] i q?éigaﬁngndsrmr e

i of the

preferably fr; % t.0 _abo % strantium,cations, i initial
" car boxyl gr odwghggg%%g‘ang/% %wé:g%ﬁ ‘ﬁ(@?@“ B’ﬁ%‘?e‘r‘élﬁ‘r"}ﬂ% Mbydride joppgid amlaB s f unct i on
cont ai ns % orpllerbyioy! etheripreferadonith 40p4C7alky ratitad) QRG/or isbBUyRenB! Bhhay from
about 10%t o \ahQk %.7t nNC dons,.of . the initial carboxyl groups
reacted; pref erggg%;fglgoﬁm a%ou ﬁ%f‘?ﬁ)ﬁl%%dt"cftﬁea%ﬂy’n? ¥ pogferphly a' lpasetbsitabl y from
about 0. 01% {3 AEERbL Hlest dowH poferdlyl matiee 45T01% Wahy ShMdkokashSt i Ng of

i ron, .boron, gl [~u hrom um nanganese, nickel, 10 copper,
yttrium ti tani%ﬂg%o%&g ur é??ﬁ@?@ﬂ’lcfm'f‘ﬁb?"é‘ Biast apngiseupinabout 0. 01%

to- The present denture adhesive compositions comprise mixed salts of an -
15 AVE/MA copolymer and/or térpolymer wherein the mixed salt contains a cationic salt

,.} function comprising (or in the altemnative consists essentially of) from about 1% to about
50% strontium cations, from about 1% to about 40% zinc cations, from 0% to about 2.5%

of a cation selected from the group consisting of iron, boron, aluminum, vanadium,

chromium, manganese, nickel, copper, yttrium, titanium, and mixtures thereof, and from

20 0% to about 65% of a cation selected from the group consisting of calcium, magnesium,

and mixtures thereof, of the total initial carboxyl groups reacted, the mixed salt containing

from about 36% to about 60% free acid component. The AVE/MA copélymers have a

range of specific viscosities. For example, the specific viscosity is preferably from 1.2 to

14, as preferably measured as a 1% weight/volume solution of the starting anhydride or

25 acid of the copolymer, in methyl ethyl ketone at 25°C. Other methods and solvents can be



about 2% iron cations, of the initial carboxyl groups reaghegioppr®bgrably
from5%to about 60%of a cation selected fromthe group consisting of
cal cium magnesium and m xtures thereof, of the total initial carboxyl
groups reacted, nore preferably fromabout 10%to about 55% even nore
preferably from about 15%to about 50% Preferably the cationic 15 salt
function contains fromabout 37.5%to about 55% free acid conponent, nore
preferably frofRY9EYR 37.5% to about 50% of the total i rRGITUSPOIGHS boxy|
groups. The al kyl vinyl ether mal ei c anhydri de copol ynmers are obtai ned by
co- polynerizing an al Kyl vinyl ether nofomer, such as nethyl vinyl ether,
ethyl vinyl ether, divinyl ether, propyl vinyl ether and isobutyl vinyl
ether, with naised & medydrhdshebific ¥is&ls t i ng. al kyl ~vinyl
et her-mal ei ¢ anhy ri%le co_po?J mer whi ng);]&?g a?%a%%%ﬁ%%& %lzugigﬁlin P)oQF?he acid
copol yner. Sui Qﬁﬂ’él BRBHSErSS G ajd6 weighsirplanie byfuticelid 2-kmtaene ati2&tchods of
the prior art, for prfaB, ¢ iéni ' : 0 3 bot h . of.. whi ch
are incorporated, by ref ereehl?ggfﬁirgéti %ﬁlgnrﬁmfﬁgtlmy§gﬁﬁ aﬁ%?tyggyéotf)ha%%%kﬁ?%ri de and
acid fornms ar STEMEY! caligrsi mefs peleravlnamhent TYedt abou 5V serstiunFatiorexaipd €, t he

| P Cor por & i dritialbénees glugs reRaPiLiafies, bl B ARKYTRL hfiloh 85, 881 d for m

(1) and the corresponding anhydride form under | 0¥ mark as
t he " GANTREZ é@b?‘?%&% gd}gﬁﬁab"ﬁmﬁ@ gekionssanqre preferablysfivse thone 6% taNbem t he
anhydr i de_copdoyiuiio i iraasintil 4881 grobide 2Nty sbh WAG oS, f caved
so that the h'aﬂhl 5QP| ar lpél gn%rﬁlc ree acid (1) 1s ¥qrrre T ACCOr di ngly,
t he anhydride ?)‘fté] iR EHPrEEraply fom abent 9.0 bde abontdan of yestiomselectef omdlied form
frAy be used agr@f @ndqing@fiiLA bodsi aﬁlhﬂﬁjﬂﬁ,rvaﬂdﬁﬁf;”bﬁlgﬁilﬁzgrmﬁg&e Clyhe Fl evated
t enperat ures rga%/ be .advant.ggea%ﬁsl% enpl oyed to enhance t rate oefl’
anhydr i de- t o- SEPRF" Py (apiam, gaqgamixires, thesenky morg prefarghlo Grms 1o 0.01% to.
PCT/ US00/ 10 18&b%tﬂWimlcytiﬁ:,&fﬁﬁlmiﬁRcM?l(FMxpﬁ &%c:e@gﬁﬁda%xmyﬁ%&ohtn u-s.
Pat ent 5, 900, 470, fIgrconsoinsgl cgt al ., issued My 4, 1999; U.S. Patent
5,037, 924, Tazl et 2&rhon stlecter Spmnfhs srogp copgigting of ejcipn gnagnesiym gpd BIXOBE, 913,
Tazi et al., itsseofbfJantotalihjtiall @tidxyllgpeups Feabtad; MoROprafeRBly Iom Kol RELR | N
their entiret e form.of -the subject pol rs may he prepared by
the interacti )étr)lougfs It"hee‘égk%@pﬁﬁf%ﬁ{/g?rpa@%ﬂ /gtf:‘i ??Dﬁtcﬁé%fﬁﬁm%y thesatingicy ner
with at | etst sghdurction oomtainssfidry abbwirBTtOM abke 35BSl A cbrtiPbnert] Rore '
cal cium sodi i ] 00, .. OF qupﬂm}i m..conpounds having a
f uncti onal grﬁé‘*@%ﬁ@z}“%ﬁ} Sif%}?;{étag?ﬁtg of° glleg%tf‘lb’ﬁﬂglg?‘gm‘g FQPSsuch as, for
exanpl e, the hydr okiredelkyoyingk ethec avadie , anhaltiie eppdlaedataes obfatied By af aqueous
e bame " ar o PORERAE! Ll P ORAUIP Rbrontel Sk e 151 B0EE, S S S48,

diviny! ether, propyl vinyl ether and isobutyl vinyl ether, with maleic anhydride to yield

20  the cormresponding alkyl vinyl ether-maleic anhydride copolymer which is readily

5 ) hydrolyzable to the acid copolymer. Suitable copolymers may be prepared by well-known
' methods of the prior art, for example US 2,782,182, and US 2,047,398, both of which are
incorporated by reference herein in their entirety. Both anhydride and acid forms are also

available from commercial suppliers. For example, the ISP Corpofation, Wayne, N.J.

25  provides both the polymeric free acid form () and the corresponding anhydride form

under its "GANTREZ" trademark as the "GANTREZ S Series” and "GANTREZ AN

Series", respectively. When the anhydride copolymer dissolves in water, the anhydride

linkage is cleaved so that the highly polar, polymeric free acid (T} is formed. Accordingly,

the anhydride form, which is relatively less expensive than the acid form, may be used as

30 a convenient and chpaper precursor for the acid. Elevated temperatures may be

advantageously employed to enhance the rate of anhydride-to-acid hydrolysis. The



polymer salts conprising iron cations can be prepared by Hhedatesiasti on of
the AVE/M anhydride/acid polymers with iron conpounds, in the formof a
salt, such as iron sulfate n-hydrate. lons that formtoxic, irritating or
cont arri nati ng by-products should be avoided, or 15 special precautions and
treatment provided to assure the renoval and absence of such by- products
fromthe polynmeric salt end product. The particular conpound used should be
subst anti al | y WM&%% assure obtaining a subst antial |y pus@uspwieiseeric salt
end-product. If the salt formof the pol is desired, then an aqueous

di spersion of particulate zinc oxide is conbi ned with strontium carbonate
and, optionally, ferric sulfate n-hydrate. 20 This is conbined with the
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m xture prior to rolysis A a?FP’}t‘éfm E?ﬁb‘mi‘“éé’ﬁet piiged. Mixedi t her of

t he above protelsmerssalts m;lpnssgjlron cetjorss| dan by prRparedbkitht @fferdchion bAMS W&EN@d to

shal | ow stain t.rays and in.a d air nechani cal

convect i on ovgﬁﬁ( &%ﬁa@ﬁ g’%ll&%%lrl&g T gﬁ[jf"fatﬁ?;?"é‘ﬁt“ff‘(ﬁalb 3F Hpsulfple

reacti on nedi #ivdrlat er) and renove wat er fromthe poI ymer (about 18-24

hours). Al ternativglMnat ke solutign can be drumdried
at 100 to 200C with hot stetg’ﬁ]‘??gtalgg\/%%r&oa tl‘*lnéb\X/&fc’éjPCts g’(?ﬁlﬁiﬁfm Fecover
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pol ymers are furt hewe iSElnPSREE dofymldr 8 dedndl Gk a.mg&ueous dispersion of particulate

zinc oxide is combined with strontium carbonate and, optionally, ferric sulfate n-hydrate.

20 This is combined with the powder polymer, in the form of a shury, in an amount
sufficient to provide the desire cationic content desired in the end-product. This is done at
ambient temperature and then slowly heated to 70°-95°C with continuous vigorous
mixing so as to prevent localized precipitation of the cationic polymeric salt; mixing is
continued to ensure that all the salt forming compound is reacted with the copolymer.

25 Alternatively, the polymer is hydrolyzed and neutralized in an agueous mixture or
slurry of one or more divalent and/or monovalent metal bases by heating the polymer/base
mixture to a terperature ranging from about 45°C to about 100°C. Reaction of the mixed
polymer salt with iron cations is obtained through addition of iron salts to the hydrolyzed
and neutralized mixed salt of the polymer, Completion of the reaction with iron cations is

30  indicated by an increase in viscosity to stabilization. Alternatively, iron salts may be



5,073,604, Holeva et al., issued Dec. 17, 1991; 5, 872, 16144 bl.Rp& 203 al .,

i ssued Feb. 16, 1999; 5,830,933, Synodis et at., issued Nov. 3, 1998 all
of which are herein incorporated by reference in their entirety. 15 The

m xed salt polynmers have exceptional adhesive qualities when contacted with
wat er or saliva such that they are extrenely useful as denture adhesive
materials in denture conpositions. The conpositions of the present

i nvention confiWEUR safe and effective adhesive ampunt SCBUSWONESHT xed sal t
polymers, preferably at | east 20 percent by weight, and nore preferably at
| east 30 percent by wei'ght of the conposﬁtlon as the sole 20 adhesive
conponent or as a co-adhesive in joint usage w th ot her adhesive

conponent s. Qq)gnugpaﬁhh{@ o a§e+.‘ The present
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wet - | ai d, dry L genCe R Nat i ons thereof. Other Adhesive Conmponent s The
present imsenti on Trempisei st polgmérBiava kx@ptionsl adskeive hidffiesAdRA ShntR B QHRONENE S.

water or saliva such that they are extremely useful as denture adhesive materials in

denture compositions. The compositions of the present invention comprise a safe and
effective adhesive amounts of the mixed salt polymers, preferably at least 20 percent by
weight, and more preferably at least 30 percent by weight of the composition, as the sole
20 adhesive component or as a co-adhesive in joint usage with other adhesive components.
} Optional Non-Adhesive Self-Supporting Layer
' The present denture adhesive compositions optionally comprise at least one non-
adhesive self-supporting layer. The non-adhesive self-supporting layer is characterized by
its ability to maintain strength and provide integrity for the adhesive composition in the
25 presence of water and/or saliva. The non-adhesive seif-supporting layer may include
materials such as polyester, polypropylene, nylon, rayon, cellulose acetate, non-adhesive
cellulose derivatives, cloth, fibrous fleece, paper, plastic, leather, microcrystalline wax,
synthetic fibers, natural fibers, and mixtures thereof. Preferred are non-adhesive cellulose
derivatives, polyester, polypropylene, nylon, rayon, cloth, paper, microcrystalline waa'c,
30  and mixtures thereof. .‘ More preferred are polyester, polypropylene, rayon, nylon, cloth
and paper.



lo These adhesive conponents, if present, are used in a sqagcgggﬂgbgectlve
adhesi ve anounts; - In general, the other adhesive conponents may be
present at a level of fromabout 0% to about 90% preferably from about
10%to about 70% and nost preferably fromabout 20%to about 50% by

wei ght of the conposition. Suitable adhesive conponents include a

wat er - sol ubl e, h dro hilic colloid or 15 polyner having the property of
swel i ng upon¥ re to noisture to forma nucil agi noF§THEYWE8G ch
adhesi ve naterlals i nclude natural guns, synthetic polyneric gunms, AVE MA
copol ynmer aci d, AVE MA ‘copol yner anhydrlﬂe AVE/ MW 1B, . synthetic polyners,
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oxi de pol ymwer &novwatin Yhel 3y ISAM predesdORSIudCRALH Rol yners.
Preferred are c(:ahl ul ose derl;\E/atl ves U&Wyggid pagtéf@&{%éuﬁ%gcﬁg’eﬁe?}d ene

oxi de, karayaPUifhiet c&gemth (hirmplgbendeds by mﬂ]!}blloym ngttura | privh bbndedynd
m xtures ther eeddled Maslaid) d8L1656 ) 2 cor¥ifutio® thdddg@se derivatives such as

met hyl cel l ul o C boﬁy t hyl cel | ul ose, hydroxyethylcellul ose,
hydr oxypr opyl Mpropyl net hyl cel | ul ose, and m xtures

h@r eof . 30 O her Tl'l&@['dsd'ltﬁﬁ&&ou]:émﬁh@ﬂﬁﬁaym%cwegﬁ%mg&e %#E&Q 0110186
10 0 The Pl esﬁﬂesgﬂlﬁ\\éentl on ma%gdlg so _conprise-a reducing agent e reducing

agent aids i Hre BrPeRE WW’E”FPE%“P heafiopng jetfecsiye adpesiveramonnts. -

appl i cati on ofn gdmeramﬂmememhgsﬁﬁmcomﬁﬁleﬁts by bdlSredRhtQS & Mvell SR ERALLAR 0490 t NE -
denture. The % 66k use herein is ascorbic acid and

e for
its water sol u e salqmémﬁiﬁ@éﬂ’ﬁgﬁ d PR 7084y 25 wigstpEefratdyy frpm aout
conbi nati on wﬂ@%tcaaboutén%tbmenggeﬁmwﬁrpehew ed chel at| ng agent s include
citrate, tart rate,S gtaagegwe m Lhe 'icléu% The re agent and/ or
chel ati ng agent may a so e del P/ere § 2 gﬁtﬁ'b?? lig 1918 % known
in the artwhpdmerr bavirgf thef propatyabf adletliny &pdnﬁtekpwuréltoemmsmnto trani ¢ and

approved for yse, S ar clude surfactants, solvents,
etc. The redu@n&%&%ﬁ?&gné Chsaléﬁ%g aa:ierrllglsér& Batiral. sumsp FYihRHc el g ef f ect

anmount s. gums, AVE/MA copolymer acid, AVE/MA copolymer anhydride, AVE/MA/IB, synthetic
polymers, mucoadhesive polymers, hydrophilic polymers, saccharide derivatives,
cellulose derivatives, and adhesive materials commonly employed in denture stabilizing

20 compositions and compatible with the polymers of the present invention, and mixtures

) thereof. Examples of such materials include karaya gum, guar gum, gelatin, algin, sodium
alginate, tragacanth, chitosan, polyethylene glycol, acrylamide polymers, carbopol,
polyvinyl . alcohol, polyamines, polyquarternary compounds, polybutenes, silicones,
ethylene oxide polymers, polyvinylpyrrolidone, cationic polyacrylamide polymers.

25 Preferred are cellulose derivatives, polyethylene glycol, polyethylene oxide, karaya
gum, sodium alginate, chitesan, polyvinyl alcohol, and mixtures thereof. Most preferred
are cellulose derivatives such as methylcellulose, carboxymethylcellulose,
hydroxyethylcellulose, hydroxypropylcellulose, hydroxy-propylmethylcellulose, and

mixtures thereof.

30  Other Ingredients



lo The term"safe and effective anbunt”, as used herein, nBR&@RbaPOAFOUNE
sufficient toaid_i 151 20125 r. LI Oti in releasing the denture hold
in the oral cavity without toxicity to the user, damage to oral tissue,
and alteration of the denture material. Thus, a denture wearer applies the
m xed polynmer salt adhesive conposition to dentures or oral tissue and

i nserts the denture into the oral cavity. Wen renoval is desired, the
wear er sw shesvoswsihe nouth, a denture rel easing conposikCTHSSEWMSri sing a
reduci ng agent and/or chel ating agents and suitable solvent(s) which aids
in releasing the denture hold. In additil®n one or nore
toxicologicalIy-acceptable plasticizers may al so be included in the
present conpositio t oxi.col o |calh% accept a as used

o T o t o e e T RS o RSboEs et S "I redying SR i ¢y
profile for aaiﬂsiunreetombfmndérmné\&mam ord) déviry aﬁ@\amxcmhrasaﬁﬁnuﬂd@styme:i zers

that nay be use ent osi ti on clude di ne ht haI ate,
di et hyl pht hal aEOkﬁe Prese{lt IF ﬁ?nnal K ure; “ﬁhe@é%?rﬁeq R ‘éw
triethyl ene glascobic ab@@dilﬁ(srv)a,ter@hhb(ﬂal,tg §‘bes losdumhg ageni may:sa;sb bephedsphat e,

di met hyl sebpa I o- and
p- toluene é;t hy%n% %gﬁlghmg éa'?agllggéé%ﬁ%'e%ufr%%%]% egoqgg}“ﬁ/" g gl %tg’r Y be
present at a |lastse, amithe hkaol‘iﬂxatﬁdurﬁng[%rtt@nm@hﬂatﬁ‘@%enpn@faésoaubldyhvbredmaabout | %
to about 30% Vé%&gﬁﬁl’i(ﬂ%gc%eé Qx?owncigm%ﬁl& sa}_ '}‘c?r&&%um” q adheS| ve

t
conposi tions r'se a non-a es Ve ;')sporotl n{:] Pqyer may
al.so conprise taxm@atamngmnhe indumansy; kSuch cﬂrmrg/mdedvtsulrfmamwents etepr esent ,

. \ﬁ | be placed on t
Oo)rrposi tions sui ta 1‘“’%% %Em agglol? %@&mpﬁaéﬁe@%%%ﬁg%g%pm% ttfde
pol ybut ened0 sThej tergn'bsfe and gifsetive mnowét,rabmd bereinnmeans st ampoiny subficient toyatd-het i ¢

pol yners, and i $Lishe the UBHRELE Bbid in'HE ARG WihotttobilyAD Ble uél ABmYR 1§04LF1072
PCT/ US00/ 10186

tissue, and alteration of the denture material. Thus, a denture wearer applies the mixed

polymer salt adhesive composition to dentures or oral tissue and inserts the denture into
the oral cavity. When removal is desired, the wearer swishes in the mouth, a denture

15  releasing composition comprising a reducing agent and/or chelating agents and suitable
solvent(s) which aids in releasing the denture hold.

In addition one or more toxicologically-acceptable plasticizers may also be
included in the pfesent compositions. The term "toxicologically-acceptable”, as used
herein, is used to describe materials that are suitable in their toxicity profile for

i 20 administration to humans and/or lower animals. Plasticizers that may be used in the

{ )i present compositions include dimethyl phthalate, diethyl phthalate, dioctyl phthalate,
glycerin, diethylene glycol, triethylene glycol, Igepal®, Gafac®, sorbitol, tricresyl
phosphate, dimethyl sebacate, ethyl glycolate, ethylphthalyl ethyl glycolate, o- and p-
toluene ethyl sulfonamide, and mixtures thereof. Plasticizers may be present at a level of

25  from about 0% to about 70%, preferably from about 1% to about 30%, by weight of the
compositions.

The present denture adhesive compositions which also comprise a non-adhesive
self-supporting layer may also comprise a coating which is sticky to dry dentures and, if
present, will be placed on one side of the denture adhesive composition. Compositions

30 suitable for use as this type of adhesive layer include polybutenes, silicones, rubbers,

petrolatum, natural polymers, synthetic polymers, and mixtures thereof. The adhesive



|1 layer may be present at a level of fromabout 0%to abqui$BH20and
preferably fromabout 0.5%to about 20% by weight of the conposition.

Q her suitable ingredients include colorants, preservatives such as nethyl
and propyl parabens; thickeners such as silicon dioxide, and polyethyl ene
gl ycol; and vehicles 5 such as liquid petrolatum petrolatum mneral oil
and glycerin. Preferred are pol yethylene glycol, silicon dioxide, and
petrol atum CYCHN4%, preservatives, thickeners and veHiCEUS®IREY be
present at |evels of fromabout 0%to abqut 20% by weight of the
conposition. The conpositions of the pr édent invention may al so i nclude one
or nore to conponents which provide flavor, fragrance, and/or sensate
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material s ar e%‘ggg%%grﬁ%g’sgﬁcﬁ%ﬁfoﬁ%ﬁaﬂggﬁﬁ%ﬁ"g’fn' ﬁﬁ?@ts’éﬁa“’r}‘ﬁ“ﬁ%%@“eﬁher eof .
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car boxyam de @&g%ﬁip%ch as N- et hyl - p- nent han- 3- car boxan-ti de, known
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{V@ZS " and mi xt uFkescompiositienst ofAthdi presemainventiod andve sls B!t ghe adremse! ect ed

fromthe gfOURESHRSHS bk . - | -.ment hoxypr gpane- 1, 2-di ol known
as TK-10 man uf%c‘i%t}r ed E‘w@&lgggé%g%ﬁgﬁ?ﬁbﬁlﬁ 5‘?"&7”8%%1%‘#%6@’@'1‘%’1‘5 %foNEas MGA
manuf act ured BgenishaPiishls comgorRats eslude aatdrarensdifitial swactmicademo\Wien@®l,
Frescol at (r) oRpu{135kHE Gshdd r L Reinmer. .The.te ment ho| 25 and
ment hyl as used hgr ein inél%lrgie ’e@%ﬁgg‘é BT eﬁﬁagtlf",;“gg‘ﬂ%"re?“‘g?’ t hese
conpounds _ and5thi% metiyhsaliewate suchpiob gfssiaTkm@thyl scdas Ghgeb etbendl, fasBy Pat .
No. 4, 459, 42541 AgBAche ot h&llrisonel 7 8 - ot her agents are
described in U.S. Pat’ Ro. 4??32%!%%?’ 4%5%3@%9%3?@? glu%eglﬁ[écfl 23,

1979; the 'Gi s¥fodinythyrl lglonl, sinpampldelydn glynerolraueseldinedn by CGAchmineinmesi n t hei r

entirety. Thesgreafeial ARYolRE. PTRS 8iMianflad i pout.Qeato 30
about 50% by V\Fi gJﬂt of the cor_rpositiagn. 113é %fé%grmg{)gg%e%ggﬁfﬁﬂﬂslz 12
Includéd among such materials are carboxamides, menthol, ketals, diols, and mixtures

thereof.  Preferred coolants in the present compositions are the paramenthan
carboxyamide agents such as N-ethyl-p-menthan-3-carboxamide, known commercially as
20 "WS-3", N,2,3-trimethyl-2-isopropylbutanamide, known as “WS-23,” and mixtures
£y thereof. Additional preferred coolants are selected from the group consisting of menthol,
4 3-1-menthoxypropane-1,2-diol known as TK-10 manufactured by Takasago, menthone
glycerol acetal known as MGA mamufactured by Haarmann and Reimer, and menthyl
lactate known as Frescolat® manufactured by Haarmann and Reimer. The terms menthol
25 and menthyl as used herein include dextro- and levorotatory isomers of these compounds
and racemic mixtures thereof. TK-10 is described in U.S. Pat. No. 4,459,425, Amano et
al., issued 7/10/84. WS-3 and other agents are described in U.S. Pat. No. 4,136,163,
Watson, et al., issued Jan. 23, 1979; the disclosure of both are herein incorporated by
reference in their entirety. These agents may be present at é level of from about 0% to
30 about 50%, by weight of the composition.



PCT/ USOQ' 10186 The present conpositions may be used as a qgpfihs Rghesi ve
and/or used as a bioadhesive on wet tissue such as nucosal tissues,
wounds, oral nucosa, etc. The present adhesive conpositions can be used to
deliver one or nore therapeutic actives suitable for topical admnistration
to mucosal or wet tissues. The 5 phrase "therapeutic actives", as used
herein, descrhpes agents which are pharmacol ogically active when absorbed
t hrough wet t]I é)s"%m%r mucosal surfaces of the body such Z§TURE1YSG]

cavity, wounds, or applied to the surfacleég of the skin. Therapeutic actives
may be present at a | evel of from about™™0%to about 70% by weight of the
conposition. Therapeutic actives that are useful in the present
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to provide conbined effecti v%snesge?sﬁ@g%@gess’ lsc')’%g“ﬁ”“éeﬁ’aorrgl‘?“fi £ ?ﬁ’flb‘P'?{Fé—

Conposi ti on ASjiRodtderarysling r eegmysing ketemyein,c matividizale o0 RPoRmiBNED! t he
present i nventdfRMmaf S c@%@g{- X\@#n%li i quj ds, rosol st es)
conpri ses conyenti or?gylrf_g%rret ﬁ‘(l).ds ééfaiasc osozlger!’rrf %’%"5??%5 W@?H’?@hal

met hods ar e t Seigiqtec; fprkiggofon Sipdpntimcing eygenoll of hydeocoitisong O@itinaCicxedstizing al . ; US

3,003, 988, i ssgad s@Has pdEssivkHaiate, FRSMBRARLBEIR-sodi 23,804, Jdol eva et
al ., issued Dec 1591, and US B, 872,16%,%i53%%§g?0%le’.%ms| LU6 8 Beb. 16,

17
1999, al | *of S‘x’ﬁ?ia&ﬁa"&?lée Pfé%@ﬁ@%é!@fk@ams aymphcs seshas eangbor, pucklyptis oibnt i rety,
A process for flahes, [HagRidkdtor Qbhs@bs tHMEnRL S5 8Mingl SRk E,%é‘qm@@dé’%e&v%ﬁ%%’s! tions
po yer,

30 optionally ¢ ri sSi non- adhesj ve sel f-suppofting conpri ses
-coating a vvei“ﬁﬁg% be%ar@glﬁ’ge;dfm“f‘ﬂ;e“%{ﬂﬁﬁsap@éﬂ%m Rt 3t iSrrecommibed thorinadhesi ve
sel f-supporti ogtaindfymis.of Hetapy, dmURHERST tRRZer¥ih GR/sBHOde v s tmTR b 86
useful in order to obtain an optimal effect. Thus, for example, an antimicrobial and an
20  anti-inflammatory agent may be combined in a single delivery system to provide

. \ combined effectiveness.

Process for Preparation of the Composition

A process for preparing denture adhesive compositions of the present invention
(creams, powders, wafers, liquids, aei'osols, pastes) comprises conventional methods
25 disglosed in the art. Conventional methods are taught in US 5,525,652, issued June 11,
1996, Clarke et al.; US 3,003,988, issued Oct. 10, 1961, Germann et al.; US 5,073,604,
Holeva et al,, issued Dec. 17, 1991; and US 5,872,161, Liang et al., issued Feb. 16, 1999,
all of which are herein incorporated by reference in their entirety.
A process for the preparation of the present denture adhesive compositions
30 optionally comprising a non-adhesive seif-supporting layer, comprises.coating a weighed

amount of the adhesive components onto the non-adhesive self-supporting layer. This



13 process is disclosed in US 5,877,233, Liang et al, issygeécMBsciao, 1999;
US 5,872,160, issued 2/16/99, Liang et al.; US 5,880,172, Rajaiah et at.,
filed Cct. 25, 1996, all of which are incorporated herein by reference in
their entirety. The term"m xture", as used in this "Process for
Preparation the Conposition" 5 section, refers to a solution, slurry, or
suspensi on. The adheS|ve conponents may be coated on the non- adheS|ve

sel f-supporting " %er using various methods. These i ncl FEEUSPAPISHet t i ng

t he non-adhesi ve sel f-supporting Iayerggtknmater, uniformy sifting the
adhesi ve conponent powder(s) onto the layer and then rewetting the

| ayer with water; (b) dissolving the adhesi ve conponent(s) in 1lo water

and/ or ot her geiceans disosadih G5B Hp3] hieny & al lidshdAMaFERS, UoSY: QFY 5 99 1Lsayer (c)

coating the layer h AVE/M&
pr ocessi ng; ?Me%lzrllié&égrgplél%lgrbt g‘{%ﬂ%ﬁgﬁkﬁﬁ Wﬂéb#phﬁgﬂft(y) 1? 6“ ?fh‘énqhayer as
the layer is B@ln@mmrmnézmefer(m):ndhesmlr&mg t he adhesi ve conponent(s) in

wat er and/ or ot her " ngicaatin e resulting mxture onto
the layer, and uni 1 ﬁ% w%%%lno{rmn%}méesgcf?fe FRALIOR the Compaitien” f or m
onto the wé"t/é@&%dﬁfﬁawml&mm@lptry,onallspbepsw:e coating/re-wetting the |ayer

with the mxture d f ste r epeat ed
multiple times; an,g{é(égﬂésg)hg;éog{ r%{snné oencogiegt%e FrePH3 ‘Y%S?%%“PRWP’(Sugh ()
above. As di séﬁyerslé@gam@menhm iumsxcluée o(@ywpotirgrthenoraydhdsive el EapiovaG i N

wat er and/ or 1RbNG v t|n m xtur.e coated onto the

| ayer. Sol ventés} fo?n?ﬁg %gfoyngggﬁmtg% z{dﬁ% %e%trp"gﬂﬂﬁsgf’m%%d’ﬁbiaé'ﬂs uch as
ifet) lhaﬂol plr oﬁ%gz;;q“@xf@pﬁahmr Wlﬂ!twmol(b) mm| tlﬁe hdf&lmbu‘f]a’i::ﬁﬁdd::ﬂh)hm

cycl ohexangl’, waR &l t her al.cqhols such as
tetrahydrofuran, ethyl ene%ﬁ%%%"%%mﬁ % ﬁ%fl%%'xmr |'étﬂ}?3f‘y§ﬁic)g‘1°§fl§‘§k
monoret hyl et Fgr layerdpvg;zaﬁg e dlrmpedetdhmg; ASHMAS pelymbr @mcmhgytd)acet at e,
et hyl acet at eibgos Byl banksiaCe ne al cohol s
such as benzalé)ag%%)/ t%ﬂrtf or namdehglggﬁrsn(()sl)zétlggﬁxg%éas tkﬁe%%? eﬁlfl ’o‘Wg

di acet one al cGhO® °%%*6?@“‘W@%%%§hmﬁﬂrmpmﬂer snlvedtés), wetiihg/comingy |

i sobutyl ket one; redu&ﬁlkaﬂiﬁhﬁoﬂt@-@{eol éluclmlf@rﬁﬂ si [ghéﬁl "o o (X% %leglgeosne
i and }t, act one: rocarbons such

N-vi nyl - 2- pyrr‘ﬂ% g)one rroli

as benzene® tBYfSH rm°51'5‘?lﬂéen c‘i’?éS@é?Yéf a"ﬁ1°ﬁféqﬂallly T§T§Patinglse-wmmnahalayemm:th and
gasol i ne; chl auemnmmnwdm@ra&b%&e&w bt stébs(eféﬁéagﬁ xﬁlﬁfpﬁ@tﬁn ngd

chl or obenzene hi m et hyl ene dichloride, nethylene rrde;

ni troparaf fi n& ngbd%aﬁmé‘%fot{‘u KaE B‘Eifﬁ’a(ﬂ}é}“% Dr#Pe¥eonet hane: rmer capt ans such as 14
Cct ober 2003 WO OMMstdiffosedlabove, the adhesive components may be dissolved in water and/or

other solvents and the resulting mixture coated onto the layer. Solvents for the polymers

20  include water and/or alcohols such as methanol, propanol, isopropanol, ethanol, butanol,
Y 1,4-butanediol, cyclohexanol, and diethylene glycol; ethers or ether alcohols sﬁch as
' tetrahydrofuran, ethylene glycol monomethyl ether, diethylene glycol monomethyl ether,
dioxane, and ethyl ether; esters such as methyl acetate, ethyl acetate and sec-butyl acetate;

aldehydes, ketones or ketone-alcohols such as benzaldehyde, formaldehyde solution,

25  methyl ethyl ketone, diacetone alcohol, acetone, cyclohexanone, mesityl oxide, and

methyl isobutyl ketone; lactams or lactones such as N-methyl-2-pyrrolidone, N-vinyl-2-

pyrrolidone, 2-pyrrolidone, and butyrolactone; hydrocarbons such as benzene, toluene,

xylene, hexane, mineral spirits, mineral oil, and gasoline; chlorinated hydrocarbons such

as carbon tetrachloride, chlorobenzene, chloroform, ethyiene dichloride, methylene

30  chloride; nitroparaffins such as nitroethane, and nitromethane; mercaptans such as



PCT/ USO0/ 10186 t hi ophenol and 2-nmercapto-| -ethanol; and Oth?’% lgﬁp
acetic acid, pyridine and dinethyl formam de. Preferred s% v H? %r t he
pol ymers are water, nethanol, propanol, isopropanol, tetrahydrofuran,

nmet hyl acetate, benzal dehyde, fornmal dehyde sol ution, nethyl ethyl 5 ketone,
di acet one al cohol, N-nethyl-2-pyrrolidone, Nvinyl-2-pyrrolidone, dinethyl
formam de, and nlxtures t hereof Conmpounds conmmonly used as pl asticizers can
al so be usedV23¥€8>ents for the pol ymers. Such pl asti cPEENE0HEG yde

di met hyl phthal ate, diethyl phthalate,lgroctyl pht hal ate, gl ycercin,

di et hylene glycol, triethylene glycol, I'gepal (r) CO 630, Gafac (r) RE-610,
sorbitol, tricresyl phosphate, dinethyl sebacate, ethyl glycolate,

et hyl pht hal y! téegytol ghy Qathetapio- hettanpl: taal Ugies eichyds Sekid Qél@”bﬁlx%ﬁ. ?ﬂhvent S
for other adhggi §fo§nl1|£nr} as CMC, which may be optionally incl t he

e
adhesi ve conpositrons i ncﬁ ude m xtures of water and water-m scible solvents

such as et hanol afrefersietobres fcﬁahupolm at Wahy lﬁﬁﬁ&@lnbfoﬁﬁﬂopﬂsoﬁéﬁanlap made

with up to 40 50% al sol vent s made be
used i ncl ude el/ %@ mﬁ%% nrgs zfcﬁmﬁee méigg‘é Fd&?@&eﬁ"@i‘mn’ methyl ethyl
1, 2, 6- hexafet ketone, diagptone ahtphol Methyfrzaayﬁblidane 1N5m§ﬁm-bj}&ﬂidb&| ; dimethyl

ponetherne t 60 yl ene gl ycol; and
trinethyl ol pr éﬂ%%gjde'\(?ﬁﬁe) LS%&%&.& Vers SWPBHQE‘{QE %‘F’éﬁé!’@cﬂ*ﬁ}’e
di ssol vi ng t haseddhedyents fortberpalyreers. ( Sl)chrpﬁnsmeesrmaﬁué/dimaﬁ)ﬂ bthalae] AR S,

vari ous enbod 2 g, t he_pal yrrers in
one or nore o ﬁ?ﬂgésdgjc%ﬁﬁlﬁ#gﬁ'@%é?? d(i)e e"aﬁ %%’Itwtlléenﬁr? YBEJII }555’1";@ Codhesive
l[na]a sui t abl e¥b|Créant® RE10.c0atbitaly trldmylrlésipbate,rﬂjmmyﬂswwat@muyl ER@ldgN-
adhesi ve sgl f i tignally sifting one or nore
adhesi ves onto #ﬂaﬂ}lbm?[edﬁm{e’ﬁﬁg&}geﬁl?eﬂﬁs onf’md r can be achi eved by

t echni ques cormmon!Spiverts i other {“ﬁes%ﬁFuchlanélmrwhgheJWrwsupmmu}dmclﬁmrd ibl adi ng,
spraying, di pﬂie@%esx%@om st n the

| ayer by one of the rrear?g éogjssgﬁugregﬁhﬂgé MEG{ E‘ﬁ‘s‘r’%&g‘gs‘ﬁ‘ggf%wﬁga?@éa Next ,
the denture atffnel ‘9‘83&"(S?Pﬁo§?1t“i‘@h°flswmmt!@mahyemsdrfm&rwdo bg%mme ng it
through a ri ngndid?lsh%lalcotiol. nDﬁEﬁ'o%ﬁQKﬁEh fﬁlléldegi@ﬁs lifkBdde SthbdcRinlige yien The
corrp05|t|on is then pressed snooth in a ic press or ’eﬁ-ro?ler or
ot her sui t'abl &Yeake ghcerol d, éo‘i%%mi’oﬁlmgﬂ t Hlen adil e tripggting nﬁ,é-pckamedmb shapes.
These shapes palyetttyeae | plyal ermo?euﬁp%%xgt' 800 Ofr 1018, CRBRARE LOFL! Und NE

dent ur es. &1 %cf ber 2003 WD 00/ 6 2 15
methylolpropane.

-
-

When the adhesive compositions are prepared by dissolving the adhesive
component(s) in water and/or other solvents, various embodiments of the process

20 includes: dissolving the polymers in one or more of the solvents for polymers; dissolving

E‘ \ an optional adhesive in a suitable solvent and coating the resulting mixture onto the non-
" adhesive self-supporting layer and then optionally sifting one or more adhesives onto the
coated layer. Coating the layer can be achieved by techniques commonly known in the art

including extrusion, doctor blading, spraying, dipping, etc.

25 After the polymer has been deposited on the layer by one of the means described
above, the layer is then dried. Next, the denture adhesive composition is mechanically
softened by running it through a ring-roller or micro-cracker or any other suitable means.
The composition is then pressed smooth in a hydraulic press or flat-roller or other suitable
means. The composition is then die-cut into denture shapes. These shapes may facilitate

30  application of the composition to the dentures.



PCTI USO0/ 10186 The foll owi ng exanpl es further describe an%%{ggg}s%tobgt e
enbodi nents within the scope of the present invention. The exanples are
given solely for the purpose of illustration and are not to be construed
as limtations of the present invention. Many variations of these are
possi ble without departing fromthe spirit and scope of the 5 invention.
EXAMPLE | A- %@3% f_lozl | om ng exanples A to O describe various m xed salts
and the proce ¥P2raking these mixed salts of AVE/ MA BEFHREAUSS 10 ABCD
Conponent (In Grams) (In Granms) (I n Gans) (kn G ans) Water2850285028412850
Cal ci unl7. 0817. 088. 54 Hydroxide StrontiunB9.715.6711. 3539. 71 Carbonate Zinc
Oxi del2.5112.5110. 953. 13 AVE/'MA120120120120 Anhydri de Pol yner|

Resul ti ngSr ( 35%) / Aheilovimernmtes @0y deSniba aibdgrofitratylenbstiments within the

Sal t (20% / FA( 45Y Rdekil 00 59 (359 / Zn( 5% /

EA 450 | a4 20 PAlscusetptamith e Mt b Rk S Eh e pmer ) (1
Granms) Wt er 28WstEom omb e @g0tochel eohsimtd) e Urbitations oF the Gamdin Benfibh. 16Bnavai | abl e
f | SP Co id / - i t i fi i ity of
6.3 and/ or 52F’%?’@‘i%@&ft%%E%B%%%@?E?WW%%%%@af'e%g%v%' orwe ) °

invention. '

EXAMPLE I (A-O)

The following examples A to O describe various mixed salts and the process for making

these mixed salts of AVE/MA polymers:

) <
10

A B C D
Component (In Grams) (In Grams) (In Grams) {In Grams)
Water 2850 2850 2841 2850
Calecium 17.08 17.08 8.54
Hydroxide
Strontium 39.71 3.67 11.35 39.71
Carbonate
Zinc Oxide 12.51 12.51 10.95 3.13
AVE/MA 120 120 120 120
Anhydride
Polymerl

’ } Resulting Sr(35%)/Zn Ca (30%)/Sr Ca(30%)/8r Ca(15%)/Sr
Mixed Salt | (20%)/FA(45%) | (5%)/Zn(20%)/ (10%)/Zn{17.5%) | (35%)/Zn(5%)/
FA(45%) [FA(42.5%) FA{45%)

E F G H
Component (In Grams) {In Grams) (In Grams) (In éirams)
Water 2842 2850 2850 2850
Calcium 14.24 5.13 2.7

1 Gant_rez AN 189 available from ISP Corporation, andfor AVE/MA copolymer with specific
viscosity of 6.3 andfor 7.3.




Hydr oxi de Strontiunill. 3539. 7139. 7111. 35 Carbonate Zi nc 1é.Octo 12003
I uno.

Oxi del2.5112.513.1312.51 Ferric0.34 Sulfate, N- Hydrate So T
Hydr oxi de Magnesi unB.1 Oxi de AVE/ MA120120120120 Anhydri de Pol yner!
ResultingCa (25%/SrCa (9% /SrSr (35%/2zZnCa (4.75%/Sr M xed

Salt (10%/Zn(35% | Zn(5% / FA(60% (10% / Zn (20% / FA(45% (20% / FA( 36% (20% / Fe
(0.25%/ FA (5%%}/%/%10% | JKL Conponent(In Gans)(ln Gans)(ln Gans)(In

G ans) Wat er 2894%4%828372832 Cal ci unt4. 249. 9711. 39 Hydr oRCHES00/10186
Strontiunb. 6722. 6922. 6936. 87 Car bonat e ii nc Oxidel2.5112.513.1310. 95

Magnesi unB. 10 Oxi de AVE/ MA120120120120 Afhydride Pol ymer! Resul tingCa

(2599 /SrCa (17.5%/SrSr (35/n)/2ZnSr(32.5%/Zn(17 14 Qctober 2003
Hydroxide
Strontium 11.35 KA 39.71 11.35
Carbonate
Zinc Oxide 12.51 12.51 3.13 12,51
Ferric 0.34
Sulfate, N-
Hydrate
Sodium 6.15
Hydroxide
( ) Magnesium 3.1
Oxide
AVE/MA 120 120 120 120
Anhydride
Polymer1
Resulting | Ca (25%)/Sr Ca (9%)/Sr Sr (35%)/Zn Ca (4.75%)/Sr
Mixed Salt | (10%)/Zn {35%)/Zn (5%)/FA(60%) | (10%)/Zn
(20%)/FA(45%) | (20%)/FA(36%) (20%)/Fe
(0.25%)/FA
(55%)Mg(10%)
I J K L
Component (In Grams) (In Grams) (In Grams) (In Grams)
Water 2844 2835 2837 2832
_” 3 Calecium 1424 9.97 11.39
' Hydroxide
Strontium 5.67 22.69 22.69 36.87
Carbonate
Zine Oxide 12.51 12.5¢ 313 10.95
Magnesium 3.10
Oxide
AVEMA 120 120 120 129
Anhydride |
Polymer1 )
Resulting | Ca (25%)/Sr Ca ('17.5%)/Sr St (35%)/Zn Sr(32.5%)/Zn(17




WO 00/ 61072 17 f) Mxed Salt (5%/zZn (20%/My(10%/ FA(4Q9 Zn
(209 1 FA(42. 5% %5%/ FA(60% PCTI US00/ 10186 . 5%/ FA(50% W‘&o‘%}%@%m (I'n
Gans)(In Gans)(ln Gans) Water 284228362823 Cal ci um 19. 938. 54 Hydr oxi de
Strontiunb. 6722. 6951. 06 Carbonate Zinc Oxi del2.5112.516.25 AVE/ MA120120120
Anhydri de Pol yrrerl ResultingCa (35%/SrCa (15%/SrSr (45%/2Zn M xed

Salt (5% 1 zZn (2056% 209 / Zn(109% / FA(45% FA(40% (20% / FA(45% Wi gh the
above conponelPI"8ME add to a 4 liter reaction vessel whiPCEUSHIBhHg. Use
15% of water to pre-slurry all powders @xcept the AVE/MA. Wash down the
residual powders 5 fromthe wall of the ‘vessel. Then react the m xture at
80 to 95 C. Dry the solution in trays in an oven at 60 to 70 C MII all

dried fl akes [tMixed Sklt ésp@nder .  Bqeoesahent %S%?Fﬁ@bo{s)s T I ]I?O?an be
obLtned 2 e o lvmtieig i pya | 01110
FA(40%)
M N O

Component (In Grams) {In Grams) (In Grams)

Water 2842 2836 2823

Calcium. 19.93 8.54

Hydroxide
) - | 'Strontium 5.67 22.69 51.06

Carbonate

Zinc Oxide | 12.51 1251 6.25

AVEMA 120 120 120

Anhydride

Polymer!l

Resulting Ca (35%)/Sr Ca (15%)/5r Sr (45%)/Zn

Mixed Salt | (5%)/Zn (20%)/ | (20%)/Zn (10%)/FA(45%)

FA(40%) (20%)/FA(45%)
Weigh the above components and add to a 4 liter reaction vessel while mixing. Use 15% of
water to pre-slurry all powders except the AVE/MA. Wash down the residual powders
2 5 from the wall of the vessel. Then react the mixture at 80 to 95 °C, Dry the solution in trays

in an oven at 60 to 70 °C. Mill all dried flakes to a fine powder. Equivalent mixed salts of

AVE/MA/IB can be obtained by the same method as above, substituting the AVE/MA/IB
for AVE/MA, at various levels.

10 : EXAMPLE I

Denture stabilizing compositions in cream form can be made by blending together

the following ingredients:



Denture stabilizing conmpositions in creamformcan be nmad
14 Cct ober

together the fol

| om ng i ngredients:

PCT/ US00/ 10186 wei ght (grains) Wite M neral

Car boxynet hyl cel | ul ose Sodi unv5.00 Silicon Di oxi de,

2003 WO O
G 189.74 Petrol

3t Qb B "

atum Wi t e82. 01

Col | oi dal 4. 28 Col or ant

(Opatint Red Dye)0.23 Any AVE/MA m xed salt of A-O or any AVE/ MA/ I B m xed

salt of A-QO
oil in a glast

shake- bl end the powders (coll oi da

l¥3 75 \\éi gh,

heat and m x the r

sili

m xed salt or AVE/ MWV LB m xed salt) together

ggn di oxi de,

ed dye,

in a container.

petrol atum and m neral

O0U19%: 50 to 60 C wuntil visually unifor mMPCYHEWIUES gh and
CMC, AVE/ MA copol yner

5 Thereafter,

m x the pov\ders ..n;_g_,;__h&llnllld\AAThaSDat 1la until visuallyauniform
pink cream The] above cream can be nodified by weight @sdsng ¢r decreasing
the level of AVHNA m xed sart or AVE-MA-HB—+ed—sal+—by. 0 to 18.75
grains, petrolatpmby 0. to 18 75 grams, _ang/or the CMC by to 18.75
grans. The above %ﬂ@ﬁﬂﬁn@@ﬁ@©3|tlon can al so|be nodighpgd Dyjusi ng m xtures

LY

of the various A
The subj ect pl aces

pUl yllb'l oal I.Q T
to 2 grans of ti

L ()I’ﬂ‘gf_ﬁils

\r~|l oL
AT IT

e creaft€bnposi

AVE/MA/ LB 1M xed 10 salts.

ion on the

denture. Then t
presses it into
powder form can

Héﬂr@ahpéb)ﬂceihds@r&oémmhe dent

mage EV g

JI’ e I ntgsgys/N

| Y=Y Fa
LICIIL ul A>3

ena{nq t oget he

\JL

the 648 owi ng

nout h and
psitions in

i ngredients: 15

Car boxynet hyl cel
AVE/ MW I B m xed

0)

sﬂytAﬁm RS M SR Of A ora any

AVE/MA/IB mixed salt of A-O.

Grllayant (GiotintRed Byy) AVE/ MA i

akt (.~ :ch\

ed salfgfar A-0O
10..00-60 00

)rany

123.75

Weigh, heat and mix the red dye, petrolatum, and mineral ojl i in a glass jar at 50 to 60 °C
until wsually uniform. Then weigh and shake-blend the powders (colloidal silicon dioxide,

CMC, AVE/MA copolymer mixed salt or AVE/MA/IB mixed salt) together in a container.

Thereafter, mix the powders into the liquid with a spatula until visually a uniform pink

cream. The above cream can be modified by increasing or decreasing the level of AVE/MA

mixed salt or AVE/MA/IB mixed salt by 0 to 18.75 grams, petrolatum by 0 to 18.75 grams,

and/or the CMC by 0 to 18.75 grams. The above cream composition can also be modified

by using mixtures of the various AVE/MA mixed polymer salts and/or AVE/MA/IB mixed

10

salts. The subject places from 0.1 to 2 grams of the cream composition on the denture.

Then the subject inserts the denture into his/her mouth and presses it into place,
EXAMPLE TII

Denture stabilizing compositions in powder form can be made by blending together
the following ingredients:

15

weight (grams)

Carboxymethylceilulose Sodium

40.00

Any AVE/MA mixed salt of A-O or any
AVE/MA/IB mixed salt of A-O

60.00




14 Cctober 2003 WO 00161072 19 PCT/US00110186 Bl end al | copRapgdtshos

toget her. The above conpositions can be nodified by increasing or
decreasing the AVE/ MA m xed salt or AVE/ MA/ I B m xed polyner salt by 0 to 50
grans and/or the CMC by 0 to 40 grans. The above powder conpositions can
al so be nodified by using m xtures of the various AVE/ MA m xed salts
and/or AVE/ MW/ .IB m xed salts. 5 The subject places fromO0.1 to 2 grans of
the conpositi 81 WH'2 pre-noi stened denture, allowing it RCEUSSIPES e
briefly. Then the subject inserts the del@ture into his/her mouth and
presses it into place. EXAMPLE |V Denturé stabilizing conpositions in wafer
formcan be made by wetting a 58" by 10 20" non-woven pol yester

(non- adhesi ve Bewfl supproerts tagetieayBire pbovie tbmpsitions. cakod Mok AddbyGRAdasing &H S wet
sheet with th LAl | i be Thereafter, rewet the layer with
water. Dry tﬁg&%gﬂg?e c anljlnﬁcgaqeﬁ%OEOWME‘JX(‘?%H%&FF%W%SP S0igrgsy ol | er
and then snootihd/etthe CHEMYHIP #0 grams riThe ahyve ipawiddr corfiyoRions doh BsEbE médied
conposition i : k &hﬁao,gﬁ i n_.and. ap waf er

conposi tions {qu?ﬁ%&yen%%ur es. R‘?%%?“ﬁ%ﬂta&ﬁ%ﬁi‘?ﬁMIﬁw $¥S-nout h
and press i% iTHe &bjschplaces fenghi (o Y emms pf thCaodymsiyior by prahdistbies @ersngei unB0. 00
Any AVE/ VA mi : - r AV m.xed. salt of A-O
These waf er c)gﬁ%‘gg?{t ?ooﬁgragab?eg}é %% f@?%bg&b?sﬁ %édﬁﬁﬁdéB&%g&%ﬂqg t he
AVE/ MA i xed P8ty ititoslaget or AVE/ MV | B mi xed pol yner salt by O to 60 grams

and/or CMC by 20 0 to 60 grans. The %ML&? conpositions can al so be
nodi fi ed by using_m xtures of the vari MA m xed salts and/ or

2\-/ MV | B mi xed pBFRfpre stakiliring compogitiensie wafko) 63m 26n B mkddbylwetingbe 58" ye
Adhesi ve cONDOSI don@Rbvepalyekisd (ASh-AvE 8. §8Ldrs | YT B Pl mfll k! Vi nyl
ether and maleic acid or anh(ydrj_de,. theﬁﬁ#xerg%%pﬁ&i@gﬁ%é‘i {nhlngj cgét-i oni ¢
salt functi onMpyetishset iiih e serpropitipys lisigd below. Thercafter, rewet the layer with water.

Dry the layer. Mechanically soften the composition by ring-roller, and then smooth the

composition on a hydraulic press. Die-cut the composition into desired shapes. Moisten

and apply these wafer compositions to the dentures. Then insert the denture into the
. 15 mouth and press it into place.

weight (grams)
Carboxymethylcellulose Sodium 60.00
Any AVE/MA mixed salt of A-O or any
, \) AVE/MA/IB mixed salt of A-Q. 90.00

These wafer compositions can be modified by increasing or decreasing the AVEMA
mixed polymer salt or AVE/MA/IB mixed polymer salt by 0 to 60 grams and/or CMC by
20  0to 60 grams. The above wafer compositions can also be modified by using mixtures of

the various AVE/MA mixed salts and/or AVE/MA/IB mixed polymer salt,



a) froml%to 50% strontiumcations, preferably froml%to 25% b) from 1%
to 40% zinc cations, preferably from10%to 30% c) from0%to 2.5%
preferably from0.01 %to 2% of a cation selected fromthe group

consi sting of iron, boron, alum num vanadium chrom um manganese ni cke
copper, yttrium titanium and nixtures thereof, preferably ir&h® aljerﬁp%
42. 5% to 60% free acid conponent; and e) from O%to 65% preferably from
15%to 50% of a cation selected fromtfe group consisting of magnesi um
calcium and m xtures thereof. 2. The nture adhesi ve conposition

accordi nﬁ%@_/‘?:ai m | wherein the specific viscosity of the copolyner is
greater 5. 3. A denture adhesive conposition conprising a m xed salt

of a ter polYdthfuredih@ivk ¥bmydsitih csihtRing aTRk& it o doflolhe A eth&eld

i sobut y| ngeic hdi€orBnliRRide,3hd mixeMbahticBhtaiding aGAldnR¥ak fuletidn cohiieihk SRefaPSST i NY
essentially ofa): fréh l%@%%%ubxﬁluﬁﬁ%@{sr]ﬁ%iaﬂl@ﬁ@ﬂi!%ﬂﬁzﬂmr eferably from1%to
25% b) f romb)%rbm 180%040% 0 vinceatidng peeferptil g fremha bato Bosem 10% to 30% c) from
0% to 2.5% of &3 frdin 00 16 2)50% peetefabBMrbM®). MIVE UP2%OBBA SitiddGicREteld Rt tHRI 6
al um num vanadbélﬁistlﬁ@bﬂiﬁﬂbruI?ﬁbrdﬂiﬁﬂgﬁmﬁﬁrﬂ,vaﬁud@lhﬂohr(ﬁﬂllﬁﬁﬁfnangdﬁeﬁd ditkel, copper,
titanium and m ytriune sitahiver, @ef mixoassdhadgoffpreforadl ilbp t 0 60% free aci d
conponent . 4. dyhé&odddisurte 600diesacitconpop@giahd on according to claim1 or 3
further conpriedi frgmodte 10165%D Heefeiabr feckn €St ts % cofededtionrnelebe ddran phe group
consi sting of adchnkistingalf nagiteminy ealdanyznd eittees thérasft | ci zers, col orants,
preservatives, thickeners, vehicles, flavors, fragrances, sensates, and

m xt ur es 2 Mbe dapfure Athesiteeomporititmacedtiasiovhing d mhesinttharspeaicdsodsitypfthe cl ai m 4
further cs?omiymgiiﬂge%tcrtbﬁmcﬁii onal adhesive conponent selected fromthe

group consi sti ng of nat ural _guns, synt hetl c ymsrs nmucoadhesi ve
pol yner s,3- fydentypsrad f?se' @nmﬁt&og COTARIESB A Mips] aterpelymenefellybviad ethota mplpiss |
cel | ul os@°Her ﬁ?@%‘@ﬁeﬂes‘ﬁ? wesﬁaww LoPHPYsealttdugstion gensistiggrer s,

AVE/ MA cFBIRAReP - aC| vln I et her- e| c .anhydride copol ymer and
m xt ur eséﬁ?er f fro g/ % ég{’resi ve Eorr%osi tion
according to T@{P?ﬁ are sel ected f.rom
the group consi s é g lq{o&g%t{ F P’ES'(S) egr}%@?‘)& ”"ﬁsﬁ gg‘rﬂ“?ﬂ 8%‘ e,

hydr oxypr opyl rret -ce i ose, careb?ox T ety ose, "and m feﬁfes

thereof. 7. Thg 1‘?1%‘2%%1%%95&%%018961? ki on according to Ci ai m 4 wher ein
the vehicle is selected fromthe group consisting of petrolatum Iliquid

pet r ol at unTHIdeRNRIadRistve cathpsRioh RecoRiitth thLint{ 853 further comprising one or more
ingredients selected from the group consisting of additional adhesive components, plasticizers, colorants,
preservatives, thickeners, vehicles, flavors, fragrances, sensates, and mixtures thereof.

A

H

5. The denture adhesive composition according to claim 4 further comprising an additional adhesive
component selected from the group consisting of natural gums, synthetic polymers, mucoadhesive
polymers, hydrophilic polymers, natural polymers, saccharide derivatives, cellulose derivatives, mixed
salts of AVE/MA copolymers or terpolymers, AVE/MA copolymer acid, alkyl vinyl ether-maleic
anhydride copolymer and mixtures thereof.



thereof. 8. The denture adhesive conposition according to Caim1l1 or 3
wherein the conposition further conprises at |east one non-adhesive

sel f-supporting layer. 9. The denture adhesive conposition according to
Claim 8 wherein the non-adhesive self- supporting layer is selected from
the group consisting of polyester, polypropylene, nylonl4Oaebes?l03cel | ul ose
acet ate, non-adhesive cellul ose derivatives, cloth, fibrous fleece, paper,
plastic, leather, mcro crystalline wax, synthetic fibers, natural fibers,
and m xtures thereof. 10. The use of the conposition of claiml or 3 for
t he manufacture of a nedicanment to increase the adhesion of dentures to
the oral cavity by applying the conpositi?dn of Claim 1 or 3 to dentures,
or the oral cavity, and thereafter securing the denture to the oral cavity.
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9. The denture adhesive composition according to Claim 8 wherein the non-adhesive self-
supporting layer is selected from the group consisting of polyester, polypropylene, nylon,
rayon, cellulose acetate, non-adhesive celiulose derivatives, cloth, fibrous fleece, paper,
plastic, leather, microcrystalline wax, synthetic fibers, natural fibers, and mixtures
thereof.

10, The use of the composition of claim 1 or 3 for the manufacture of a medicament to
increase the adhesion of dentures to the oral cavity by applying the composition of Claim

1 or 3 to dentures, or the oral cavity, and thereafter securing the denture to the oral cavity.
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search feport. The present invention re] at e@ﬂgg\gﬁ%g;mmdnml%m (Utility
conposi | @prcaep: i Si ng nmi xed salts of an al Iﬁ?‘fm A" M:w%:{' H%':E  Ta @& or
| t h il v, RS W, QXN h&gmlgéd

anhydri fe cc%gggz’f‘mr arkd Aot DVERpSPY mer U
salt coptai ng & “tati orfi"C"E%I PGNP ok omwtﬁgﬂ@ﬁf bymede). SIOf0,
strontilm cations, fromabout | % to about 4RkafGREMMENS, Wk, o052 T FED| %6
to abou t"’é%?}ﬁ%pfg‘;ﬁggaﬂ?@m@ﬁﬁ@%@pm t hgg%eg%gt eunz] Bgtlierﬂg. MRRU, TY, T,
' di rom um - Nenganesr, Bl o LoMCapoe 30‘3&1@;{@

boron, @l umdeenps)vanadi um c
titani um, ghgd, S of . from ablout 36 Fpacoct, &b GateNoGw. ol MeevEas, [
@o)’rpone@z;) amﬂ%%‘é@hgysﬂsom ,I‘?q':@) a CAti’dn selected fromthe group
consistjng g ﬁggmg‘swmmg%qﬂgm US)a}oWdTr- m xtures thereof. In addition, the
present | i nvaii @8, Iaibav-Smi KHER) Uhe A ES s, comng A0, comprising the
above cpnpogivt-Re CauingaticH 4200U%). sMumeedman- adhesi ve se -suf)porti ng | ayer.| The
present| i nvesttdf O MRS e -dfees FHBYU et hod of i ncreasing the adhesi op of
dent ur e:mgérishe %ﬁl .cavi]t be a\%plyi ng the above conpositions to
dent ur ef; «;E ts?f‘." et oral tA ¥k Ipal ate or ridge of the oral cavity,
or applying 452"%- b({’éﬁ) rhnlg ‘écnc}mf‘%g?ea 't%“r 'securing the dentures to the rigdge
or palate of the oral cavity.

(54) Title: DENTURE ADHESIVE COMPOSITIONS
(57T) Abstract

The present invention relates to a denture adhesive composition comprising mixed salts of an alky! vinyl ehter-maleic acid or
anhydnqe copol_ymcr and/or terpolymer with isobutylene wherein the mixed salt contains a cationic salt function comprising at least about 1
% strontium cations, from about 1 % to about 40 % of zinc cations, from 0 % to about 2.5 % of a cation selected from the group consisting
of iron, boron, a]u::ninum, vanadium, chromium, manganese, nickel copper, yttrium, titaniurn, and mixtures thereof; from about 36 % to
about 60 % free acid component; and from 0 % to about 65 % of a cation selected from the group consisting of magnesium, calcium, and
mixtures thcrcqf. In addition, the present inventicn relates to denture adhesive compositions comprising the above composition and at 'ieast
‘ one non-adhesive self-supporting layer. The present invention further relates to a method of increasing the adhesion of dentures to the oral
} cavity by applying the above compositions to dentures, directly to the oral cavity, palate or ridge of the oral cavity, or applying it to both,

and thereafter securing the dentures to the ridge or palate of the oral cavity, '




