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5 BACKGROUND OF THE | NVENTION 10 Ordi nary renovabl e dentures, dental plates
and the like, conprise teeth nmounted 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 stabilJ # is applied to the denture-plate surface which
perfect fit, uniformy contact the guns and nuco&S“FF@@%E% The

denture stabilizer is formulated not 15 only for its adherent properties,
but also to provide a cushion or gasket between the denture and the guns
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 conposi t iRFENIURBOARHESFVIENEOMBOSITIONSt ur al pol yners and
guns have been used 20 singly, in conbination, and in conbination with
various adhesives-and other materials in an attenpt to |l essen certain
deficiencies. These deficiencies include inadequate hol ding power, o00zing
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 kyl
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 Germm@tgﬁb{méﬁm %%5,10 1961; U.S. Patent
4,980,391.to Kumar et al., TsSsue , U S. Patent 5,073,604
to Hol eva'®et al. W@Wéﬁ’“ﬂ@é@rﬂﬁﬁtﬂf%'ﬁen@mes 2@ thy 1ibe, Qepeise te8h 8EONAT 0,

Prosi se et a'masxhﬁﬁlU?ﬁté\@)baéz D&Y stabllizrs B@-h&ﬁtto ﬁu% t%%é‘ces E%eg%g - al,

i ssued August, 6, 199 Patent_5, 082 3, Tazi et I ssue anuary

21, 1992: andenireysnd 6‘6%5“‘%{5@5%\6 o%?%l%ﬁl@emm%mte@ssﬂ@ oral Savitpast ent
5, 525, 652 tOd@ltﬁ{eK'ﬁbmkéisyﬂﬁhédﬂbeché&enm}@ﬂ@te sllﬂac@%i&' fp aﬁxfe{fécp 0 shduitp er t

denture adhesjyves are so kno For, exa U S. Patent 4,880,702 to
Hormman et al . un‘f A act e gums and mucous tissues. r:r[‘%e denture stablhzer is formulated not
15 only for its adherent properties, 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 develoﬁ 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 et 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 Jan-uary 21, 1992; and



11/ 14/ 89 discloses a denture stabilizer in the formof a 4fFPciebey@ded sting
of three layers. The two outside |ayers consist of a polyner selected from
the group consisting of 5 polyethyl ene oxi de having an average nol ecul ar

wei ght of about 200, 000 to 10, 000, 000, sodi um carboxynethyl cel |l ul ose,

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

m crocryst al "*"?&’%@j and a polyner sufficient to adhere the inside |ayer to
guns and a d ure bas after contact with water, when ERESHIEYe | ayers
have been dissol ved. Eur opean Patent Agplication 0,353,375 to Altwirth
publ i shed 2/7/90, discloses 10 an adhesive insert for dentures consisting
of a adhesive perneated fibrous fleece and an adhesive consisting of a
pasty m xtur éjngaéqnbfﬁ P52 4 Glatke, isedbing hiat1BYA. daladldﬂhmp orrinslexy\zlenwé acet ate
and an al coh 0 h 0 as
many ot hers, Oighﬁlevgphgt%jlg p kn@fgitﬁsr%?&?}? ﬁ?h"?‘éﬂ‘s‘f 5%77}05? %‘gﬁﬁ’gs

providi ng i {48 dlisslores 2 degturerstabilizon i dhrermiof b stipecopsigise of mravley&s on it
has been di scrmuag@chidf! 08 bbiis: oS/ AN BD 50T m,%%%al kyl

vinyl ether-maleic acid copolynmers an ter o yners Y | ene
conpri si ng? cé!"’&'F'E}M‘F%FrRi“dflh%&‘nSr?Ik@GmShmP@Cltlﬁg@!Qhépf ahpmrzoo,g@mmmooe Dadvel s of

free actd pr Qudid oY fcdyIcElRst by iRy ool SnPBREA EH! Hhe ﬁués%’eﬁg%g Cvat er

conpositions may al so, be ef f ective used woun
adhesi ve, a Zonfitoefhisteygalline wax polymsyj suffisieioto aghdre thedusideviager tand/ or

any other apfingahd Meh!hd bas GhdrIc8fact HRCTENwhéh G BB 1dyhS Bife ekl ! Ui NG

cosnetic pore cl.eansi ng stri ps. An 0 éect of presen nventlon Is to

provi de al ky|dissPiKsh Eéfoﬁé“\n?ﬁﬁp‘éﬂp@ca“@b é?%ﬁ%%ﬁ&@ﬂbl{smdr%ﬂmmoscmnprl si ng

cal ci um and ZnRghddivi @ders Bk UenturbOGREDRE ok hih e acid
for adhesi ve rr@om ti %ns forturf [ rmlhoF0 eﬁpﬁ}&hgéﬁ dbgaé% ﬂ%@‘gvﬁnéh@

dent ur es. BrigBETIE o & Resk (RS of, @F%Faﬂ’e AR fe@rb%ymtb)d@llﬁlese, a

pr ol onged pqﬂyoiﬁyltﬁcethtbaﬁl@M%o%tTU&phtEMEW@}lo@%cﬂ{o%%s wayention
relates to a denture, adhesi ve tﬁggg‘osmlon ConPabl sing mxed “salts of an

al kyl vinyl & HBIYnRthes 2 Beqdystdh susty fer denvae théangoqoweﬁmwmw@mout yl ene
30 wherein thimpwiveddmidsal t contains a cat i on| c salt function conprising, or
at | east _about 22.5% cal ci um

in the al %ernatlv&conaﬂt‘: tg tEentlal ,
cations, {Yom abo odt PEH S‘H@P BJws benodisgowered; fhat denies ons,
from0%to abdkesive. cobfipaditichs Cdinbfifings alk@IC Viagl EhemAINe aBif Osbolymes Sindlol NY of
Iron, boron, tgxpéiymeg-y Dith" 1scﬁaagr'lelrju[:nc:oxgt::prnsmré1 éa clummgrrl] %23 %aﬁedns!aﬁsk(tac!gethgroxgi[t)her
specific levels of free 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 calcium 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 salt contains a cationic salt function comprising, or in the alternative

consists essentially of, at least about 22.5% calcium cations, from about 15% to about



yttrium titanium and m xtures thereof, of the total initial carboxyl
groups reacted, the mxed salt containing fromabout 36%to about 50%free
acid conponent. In addition the present invention relates to denture
adhesi ve conpositions conprising the above conposition a”@cﬁ&m&%&ﬁt one
non- adhesi ve sel f-supporting |layer. The present denture adhesive
conpositions can optionally conprise one or nore additional adhesive
conponents. The present invention further relates to the use of the
conposition for the manufacture of a negi canent to increase the adhesion
of dentures to the oral cavity by applying the above conpositions to
dentures, diresklf A ddfiend)Fdin 0BViblapoutPRSBIE aO0fatioh delected frohe Grctlp cavity,

el ar6. of "¢ he Cub IR opy Do AR, CErsR ORI PAIERER BRI GPTRhe
dent ur e adhes yittuns aitgnisd, lahd Asxt@rés thbeofp bEHe Mdtal i ifivigl *tatboBy] QRIPY ted®ed; #eci UM and
zinc mxed salts of an alkyl vinyl ethey- i.c copol yner and{.or terpolyner
G th 1 sobut v BRI o EBHAOTHB AR B s feLrpern dhedsfion ey o 4
and opti onal | gresawrijprentom eeldtesotn dihire adbsive cdnfpdsitibnsacoblising thelaboteed from
the group consisting of.iron bor o al um.num vanadi chrom

manganese, ni SYBRCSUER AL RS ppe ToREpPE ReRRPPORIE Tt e ST REE. The
adhesi ve conpadiicsivotempasjtidne dan dptienaflgr sompkisa opowe emore cadédizional dhatwe,

1 2 0SBl S WAL BRI LR Y B9 BByl 70
conposi ti ons magufadtge obhe medicdmentt inaseasdithe adhesios of dentueestto drairal detifyber vy

vehicles to f - J &l ' [ e

pr ost hosi s andAkIPbiSe SimRRRR, kil Aol ARRe o el et Bl of
optional ly cteprilsevilyt or applying dite botbnand dhresiftorseaeing e doporettd thg ridge/er .

Dent ure adhesingte &aicg‘;-g,ps with a self-supporting |ayer are thoroughly
noi st ened and applied to déntures. A detailed descri ption of essential and
optional conponents of the present invention is given below. Definitions
The term "safe and effegiivaradPSdMEPEION UISTHRAINVERFIGR €1 1 neans an
anount sufficient to provide adherence to the oral cavity and/ or adherence
of a dental prost hEsjdentugegdheize pranpasidons qfthe presrat ipventipnecagipgipe aloiim and Wi t hout
toxicity to tBRcUSiREd s8R 41%1% ethel-MAMR. ¢ 3 bRl deBlyRfer W@ denture
material. 14 QCctober 2003 WO 00/ 61070 PCTI US 10135 4 The term "AVE/ MA" as
used herein r &rBytElens, (prpfRraply\fopglymersh aith speefie frggjagid levels, and optionally

comprising 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. 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
to the palate and ridge of the oral cavity, without toxicity to the user, damage to oral

tissue, and alteration of the denture material.



copolyner. The term"AVE/ MV I B" refers to terpolynmers w tH4&lcioper 20031y |
ether, malei¢c acid, and isobutylene. The term"m xed pol yner salts" or

"m xed salts", as used herein, refers to salts of AVE/ MA and/or AVE/ MV IB
" where at least 2 different cations are 5 m xed on the sanme polynmer with
each other or with other ester functions. The present invention conpri ses
m xed pol yme ymer or terpolyner) salts containing_as _essential
salts: zinc é%éj&%gqqézl um cations. The term"free acid" ("IE '}I @BWﬁ%nent as
used herein refers either to the unreacted carboxyl groups (-COOH) of
AVE/ MA and/or AVE/ MN I B plus any ot her “nonoval ent cations of carboxyl

groups; e.g., -COONa, of the to polyner. Mnoval ent cations include G oup
| A cations, such Zhesefi GAVEMDLIaES bil herdly QYW 2§ mePEﬁ&%ﬁQJﬂémdt he term
AVE/ NA

copolymer  andiBTV AT AERN PG 5 AP Bt b bes e

pr ef era?l yoogdmi, tuek isobufylene mtdﬁn'hmic&fﬁ)lﬁmryaliﬁﬂoﬁ hnﬁxéd%lgsg &%eﬁ?&éﬁ%ﬁw
groups (- or e term "addi tional adhesive
conponent " reem sélgeﬁ}\% ‘?Af‘gﬁ’m % 3f deasty? ifferanh satiops arge
descri bed &s msdam fhal sarAd/ s lherawith/ @ath othétor Mith dthefriext@ dusolibiisS ‘THe prédént Pr esent
i nvention. Th veRBLE cent ages US%EPQGI’G G%R"? descri be th xed salt function

of the copol ylr%e SrEerpdty e °<§st°’fpﬂ@m§’t ot (CORUEPE @S per cent
of the total dssmtmlaﬂtscandmﬂyhlmgm@upms Tieaetedree am&'*IGFAD[) |cb’rﬁﬁfnent% lise@t her

gg{;ﬁgﬁ ag‘?ﬁe%gef%%%r rql her "Wﬁ?cgegt agoé’f‘ S%B‘%mﬁﬁa s ‘(E:”r%%é’?(rjepeat ed
structural unAYEMA/BES plus any@ﬂﬁr @bno@iderit catioty-6F darbdxyl kdufd:le g5 - d:odma, bfitneXt ober
2005 10,09 R ECTMEPALH AR Bt R & sl L

hydrogen, etc. Preferably, the term “free acid” refers to the unreacted carboxyl groups (-

COOH) of AVE/MA copolymer and/or AVE/MA/IB, plus sodium and potassium cations.

More preferably, the term “free acid” refers only to the unreacted carboxyl groups (-

COOH) of AVE/MA and/or AVE/MA/IB. The term “additional adhesive component”, as

‘15 used herein, refers to adhesives other than those described as essential AVE/MA and/or
AVE/MA/IB mixed salts of the present invention,

l'b

The percentages used herein to describe the mixed salt function of the copolymers
or terpolymer are defined as the stoichiometric percent of the total initial carboxyl groups
reacted on the polymer. All other percentages used herein are by weight unless otherwise

20  indicated.

Polymer
The alkyl vinyl ether-maleic acid copolymer comprises the repeated structural

unit:
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greater than one representing the nunber of repeated occun4@niobe 2003t he
structural unit in a nolecule of the polyner. The "terpolyner" or
"terpolyner with isobutylene" neans a terpolyner of maleic 5 anhydride or
~acid, an alkyl vinyl ether (preferably with a C1-C5 al kyl radical), and

| sobutyl ene, having a structure of (A-B)" where A is nmaleic anhydride or
acid and B | e vinyl ether (preferably with a Cl-C5 al k I radl cal),
and/ or i sobut y?e The specific viscosity of the starti ﬁ@’”ﬁ ?ide or
acid of the terpolyrrer is preferably at |east about 5.5, pref erably at

| east about 6, preferably measured as a 1% wei ght/vol une sol ution of 10

met hyl ethyl ketone at 25C. The terpolyner nust contain at |east sone

i sobut yl ene. JkeiPResREEnS DN IS, kise mxed salts
of an AVE/ MA copal 6rsrflgr and/%@teﬁg%ﬁf%lﬁggﬁ t ﬁidﬁ:gggzs 2 nt ains a
cationic sal tgr?%@PPBH"' ICEGWBW%‘?‘?@“"(‘Q?F ofreprsied peotyensesaithe sahttyralofojt imt | east
about 22.5% Cﬁh@]wm&a{efpeﬂﬁmfrom about 15%to about 25% zi nc cations,
fromO0%to about 5% of a catjon selected fromthe 15 group consisting of
i ron, boron, alunmi %ﬁfm?)é‘ﬁgdf’hrﬁ’m@bﬁiﬁrﬁ“ﬂ’ﬂw Heleae Toesss 2 ternokwier of magper

yttrium t§t amhydsde aRdeid] ¥t gﬂc?ltsvﬁﬁeé’t&@f(preﬁfabfyhﬁuﬁ at@lcy gﬂ;&ﬂ éhzc Rrapexy!

groups reacte ;FHe m xed contai ning from about '3 6ut 50% free

aci d conponerit utyiep HAYES RATEBEL P MR “ﬂ'ﬁ’\?e“ i mﬂwg@ﬂwﬁn@m@mﬂua@d Bis
viscosities. diot viayathet @reférkmy&mesd cgalkypmgl dndrok SoRiRéfR" aht %i?eélﬁ‘?m 1.2 to

14, as preferabl sured as %vve vol ume 20 solution o
starting anhyvd‘?‘:?%t@mg émgcﬁ“m( eE’b 9’&1\‘%‘? terpolymee isrifelerably ot lepst Aot at
25C. Ot her ms;mrmwataeﬂsmemss Peuferddly wSRhted & 4TPR DNF@vwlﬁné iof lof

vi scosity suc 1% wei /yol ume solution in di met hy f or mami de)
at 25C an¥f a ™ ?S\@lé‘ﬁ'ﬂ‘%P% TaE femolymer mpst songtin ﬁrl%?ﬁ‘é"@? 152‘5’@16@{ ef erably

the cationic sal tT’ﬁdJﬂeiethi&nmerﬁésﬁs cémﬁmnaﬁ,%inpﬁs% mied QuabOta 25
cal cium cati ons m)re refe abl lng'ha bout 23 5 %to about 48% cal ci um

cations, of tcﬁ%dly‘fl%af‘ Tteg’é’yﬁ‘& pEted salt apntaips,a gafiemici g funstest er abl y

the cationic @ﬂbﬂsﬁg{ﬁﬁiohﬁifhn@@ﬁbﬁianﬁoﬂ ﬁtrleuan a%b&tlzb 5860 chueh @GR! fratft 3Bogt NC, NDre
preferably frlcg 1:ab %to bou Zor? cations, .of the initjal
0 Pi'gmf b

car boxyl group A’ T}?ce‘fa PAb B‘lﬁs‘é o6 ratiancselepted from e o5 1 on
cations, wmor @'qmpeu‘oﬂmahgwffmm,nhcahotﬂunﬁmﬁi%ﬁ@mbwfoma%%Q@a&@g inRg, of the
initial 30 car oxyI roups. reac ed eferably the cationic salt function
cont ai ns fromabo ?’@&)ﬂ’fﬁ' d%fﬁ“’?\ﬁ%@iéﬁ%ﬁ“ HPRPOEIBPN5 6 to
about 45% f r @eactd, tte mvﬂaalendntaxﬂn@fraﬁabdmj 36%ao bbdue 5006 i fike GEIARGHRIAENL] Vel s

refer only

»)

The AVE/MA copolymers 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
20  solution of the starting anhydride or acid of the copolymer, in methyl ethyl ketone at
25°C. Other methods and solvents can be used to measure the specific viscosity such as a
1% weight/volume solution in DMF (dimethyl formamide) at 25°C and a 1%
weight/volume solution in 2-butanone at 25°C.
Preferably the cationic salt function contains from about 22.5% to about 49%
25  cakcium cations, more preferably from about 23.5 % to about 48% calcium cations, of the
initial carboxyl groups reacted. In addition, preferably the cationic salt function contains
from about 16% to about 24% zinc, more preferably from about 18% to about 22% zinc
cations, of the initial carboxyl groups reacted; preferably from about 0.001% to about 2.5
% iron cations, more preferably from about 0.01% to about 2% iron cations, of the initial

30  carboxyl groups reacted. Preferably the cationic salt function contains from about 37.5%



to H+ (-COOH). The al kyl vinyl ether mal eic anhydri de copelogtobers20as e
obt ai ned by co- polynerizing an al kyl vinyl ether nononmer, such as nethyl
vinyl ether, ethyl vinyl ether, 5 divinyl ether, propyl vinyl ether and

i sobutyl vinyl ether, with nmaleic anhydride to yield the correspondi ng

al kyl vinyl ether-maleic anhydride copolynmer which is readily hydrolyzable

to the acid cqQBQbygRr- Suitable copolyners may be prepar e};{ng,y - known
nmet hods of the prior art, for exanple US 2,782,182, and US 88%&%98 bot h

of which are herein tncorporated by refgrence in their entirety. Both
anhydride and acid forns are also 1o avail abl € from commerci al suppliers.
For exanple, the GAF Corporation, Wayne, N. 1 provides both the polyneric
free acid for i PRt 4piiresrsidompensplo Faplaghly the freciagid componentexslsirefet anly
"GANTREZ" tradsHa(kcooH) he "GANTREZ S Series" and "GANTREZ AN  Series”,
respectively. Wen_the %Q%gri.de copol yner dissolves in water, the
anhydride 1inkage*'s ly sther tmalgic tanbydrifie rropolyaerarare btajnedr bt cbr ee aci d
(1) is formedgpolpmemit ARy vidfd ethBemadiise shdlts LR vidl ey, hﬁylr@{y@ﬁheﬁel y less
expensi ve thag.tthﬁlm d f?r-m ey be. used as a conveni ent and cheaper
precursor Por SVHET geTropronsy ¥ingk e audhisehuty yingletheg withomaleig walrydridecte ish

enpl oyed to enmhadarsidising ailleyl Ofinyh LR HaRR- bihydGded cdpoiindet Witlich is! Rdil

terpol ynmers c?ndr(t))le dethb é he 1mat h%ds i scussed in U S. Patent 5,900,470,
Prosise et atyS ??E- Eé%l R/é‘g} PP - “‘E?b% : COpolyraers may beprengred by wllknoym g)

i ssued Aug. 6mefho8lof depriokbrbfor 2kankpid B9 L, 782, H32ard TR 2,0472498 Sotifdf whichlafes U€d

Jan. 21, 1992, herein incorparated by reference in  their entirety. The )
salt form of Pﬂamﬂfsﬁg@[eﬁﬁgf%ﬁcg%@%fmMQYWBWWMQM of the

AVE/ M anhydr i desilable &oinctomagriay smpplias. FerRahyeRke GAFTCHordtRASWapRENGAt | Oni C
salt function uc zinc, .calcium_sodiu potassium iron, or ammonium
conpounds 25 R‘?é’\‘/"l%ﬁsgp%‘_g?‘tfn%%‘%ﬁ‘& e&?&’g}f"%&#&g‘* the feopresy ahyfride formy poxy| i ¢
aci d, such asjpndepits #GANTREZ" tradematkyalr tha i"GANTREZ @ Serit€Chrill GANEREXIAN
lactate, etc. B an g um. l.n.a enbodi zi nc

b AT WP bl P DRt i Brvt B B | i g

oxi de and cal crum’hy
i ron cations btukegbiscisaepar tha thyhighiepdla it Gee aid OHefoAldd, Mcasiygly de/ aci d

pol ymers wit hgj.r S, -l N t.h ormof. a.salt, .guch as jron sulfate
n- hydr at e%Bthegﬁ@ dﬁ%ﬁ%% o tlsogisfa%‘,'&l' Ire S FRYFNG TP thé’ﬂﬁ g?ﬁ”nﬁ‘f"l’ iﬁ"g“sﬁcg/"-spr oduct s
shoul d be avordwdyenignt apdehdapdr peacautforothe @il tHloatdaehpgpanyd dagd Heo assure

the removal agd ABSERSP cabloRod Wharkd P HEPSE 993008 540, The

PCTI USOO' 1013
terpolymers can be made by the methods discussed in U.S. Patent 5,900,470, Prosise et

al., issued May 4, 1999; U.S. Patent 5,037,924, Tazi et al., issued Aug. 6, 1991; and U.S.
20  Patent 5,082,913, Tazi et al,, issued Jan. 21, 1992, herein incorporated by reference in
their entirety.
The salt form of the subject polymers may be prepared by the interaction of the
AVE/M anhydride or acid copolymer or terpolymer with at least one cationic salt
function, such as zine, calcium, sodium, pbtassium, iron, or ammonium compounds
25 having a functional group typical of reactants of a carboxylic acid, such as, for example,
the hydroxide, oxide, acetate, halide, lactate, etc. in an aqueous medium. In a preferred
embodiment, the zinc oxide and calcium hydroxide are utilized. Mixed polymer salts
comprising iron cations can be prepared by the interaction of the AVE/M anhydride/acid
polymers with iron compounds, in the form of a salt, such as iron sulfate n—hydrate.
30 Ions that form toxic, irmitating or contarninating by-products should be avoided, or

special precautions and treatment provided to assure the removal and absence of such by-



products fromthe polyneric salt end-product. The particulléOcoberothd used
shoul d be substantially pure to assure obtaining a substantially pure,
polynmeric salt end-product. If the salt formof the polynmer is desired,

- then an aqueous di spersion of particulate zinc oxide is conbined with

cal ci um hydroxi de and, optionally, ferric sulfate n-hydrate. 5 This is
conbi ned wt polynmer, in the formof a slurry, i t
suf fi ci-ent tgvcgdra)gﬁ\}?%e the desire cationic content desi regc?ﬂs@ﬁ@%;nd
product. This is done at anbient tenperature and then slowy heated to
70-95C with continuous vigorous mxing so as to prevent |ocalized
precipitation of the cationic polyneric salt; mxing is continued to

ensure that a@rqduethfomshe pdlymericsait endrpaductd The patiadiradmpbind usdieshowl@be ymer . 10
Al ternativel o n N8R AL Lssikes oblY; i neutrali.zed in an agqueous

m xture or sFusr:ré %? one. o ?m%gﬁlgiLI_%‘%thrr'ltt%ﬂgﬂ"ggé’?{y%‘ﬁﬁ%s\?gIe’é%l’mﬁ‘@?al bases by
heating the pol ynHihetsals form of the gelpmerds desirasinihen &t agneous disgprsiap dfpatvadeout 45C
to about 100Gi,.Remetd Qmbed D246 it oL ations is

obt ai ned thr ouéh addi.ét%?iorj eo?’vk?blﬁrcon sa %P%QitdgqﬁlgsﬁlfhlrlOIfg/rgceaﬂfg{agH’ yﬁ'?%tral i zed
m xed sal t5 ofThisHecqmbinedsith powdgspelyinemindhe formeof oty ranwimbimtisufficientad i ons i s
15 i ndi cat ed phyifR"hd Bshé BRiBnik Bottdr? AATES Yo tho e ABCL, 2Rl tennatively,
iron salts mslljy E)e bl ended % t?] t he po(l“ymarFr%jtlal?tgf?dctﬁa’gﬁeJé %D?Purte&%)ﬁn%r to the
hydrol ysi s afh@mpsetnrs andithentslopiy heated tot 70888°C with eontinvens Wgoreusenizibpsceasps ocesses,
the resul ti NQrsbdinbhliRe R@idibi@Nof Be bhiRnsS h&ngg . shald aw. i.nless steel
drying trays(iband | aced I?n l{'gga_for(():edﬁaklg.r rrepg a_nl?:tzsi t’conveétgi%ﬁﬁ@\?gﬁo 20 at
60- 70C for a cpsupadha gl thespleforming caxypgprst ia reactedwith thaeapolymenedi um (wat er) and

remove wager f r OMAkASRal Mot Mtiyark Badtlt BbfSiizea H LPLAALE KBlte of N

resulting slurry or solution can bé dru rie hot
steamto evapWFypEoneRemarsdisalentandiopmenoyplent metabhases hytheatipg thepelymievbashe f | ake

form After Gituios chpemiltotiing MTHoRIUSId bSbod 160ES RUBLG o RgaP! | ¥ be
peel ed off fromthe trays or drum surface an ground to a fine powder as
desired to prelymgesak ¥ithdmpn sttions/is ebiaingd Broyeinssdition phigorpraliptorths kpdrolykst hods  of
meki ng t hese afd NeRlalBad fnfke®balrdY B BY. XiBRipRetiG & the tedcBE with i n US.
Patent Nos. 5,073,604, Holeva _g!t}‘e_lgilﬁ. , | .s_gu_gg{ Dec. f?,gﬁ‘i'g%?&la%g&g,l%?& 161,
Liang et Ml . mdcdledy apdpereasgin visyy: tostailigatipss, Alsgmbvls iwn salts. may ksued Nov.
3, 1998, all pphadahiighthepslyRerRisl vaRCaihet piddo tﬂeyhy&%iﬁig%ﬂ&ﬁcdu%iéaﬁﬁr _
entirety. 30 The m xed sal't polyners have excepti onal” adhesive qualities
when cont act é‘?f"%nf'h wat er or saliva such that they are extrenely useful as

denture adhesive medthéri o dbBvelghodessed RS redMB3 MEPy QPLGHHAQs REnElHSPR110135

shallow stainless steel drying trays and placed in a forced air mechanical convection oven

20  at 60-70°C for a time sufficient to evaporate the reaction medium (water) and remove
water from the polymer (about 18-24 hours). Alternatively, the resulting slurry or
solution can be drum-dried at 100° to 200°C with hot steam to evaporate the water
content and recover the polymer in the flake form. After drying, the polymer forms brittle
flakes which can easily be peeled off from the trays or drum surface and ground to a fine

25  powder as desired to provide satisfactory denture stabilizing properties. Methods of
making these mixed salts of AVE/MA polymers are further disclosed in U.S. Patent Nos.
5,073,604, Holeva et al,, issued Dec. 17, 1991 and 5,872,161, Liang et al., issued Feb. 16,
1999; 5,830,933, Synodis et al., issued Nov. 3, 1998, all of which are herein incorporated
by reference in their entirety.

30 The mixed salt polymers have exceptional adhesive qualities when contacted with

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



8 denture conpositions. The conpositions of the present i ngeefobar2oodnprise
a safe and effective adhesive anounts of the m xed salt pol yners,
preferably at |east 20 percent by weight, -and nore preferably at |east 30
percent by weight of the conposition, as the sole adhesive conponent or as
a co-adhesive in joint usage with other adhesive conponents. 5 Optional

Non- Adhesi ve yzeldsigyeupporting Laver The present denture @@lﬁduﬁfws
conpositions optionally conprise at | east one non- adhesive Seltf-supporting
| ayer. The non-adhesive sel f-supporting éayer is characterized by its
ability to maintain strength and provide integrity for the adhesive
conposition in the presence of water and/or saliva. The non-adhesive

sel f - support i dagturegampositignsi e wdmpdsBion® b presers iinlntve BAPNRS Afe and

pol ypropyl ene g | etat e, nan-adhesive- cell ul ose
derivati ves, f:f%%%%??%@%%gnﬁget{%’?&%gﬁ%fw PRS PI "",’ab%’eﬁﬁﬁétrz,o percent by

m crocryst al | weightygnd morg prafetablyiat lefist B@ parcenniny weight of iHe @6:i8posiva] Minetshlees

t hereof . Prefg#L Qéjﬂfc's .cellulose derjvatives, polyester,

pol ypr opy! ene, H§ﬁ3ﬁéﬁ?§§%ﬁ, c 3@%%“%%13F%“¥W%y' TV AP e nts. and

m xt ur es t her2ptons Aghe Supp polayest er, pol ypropyl ene, rayon,

nylon, cloth 15 agd hahek - ' el fzsupporting |ayer nmay be
in any physi cal f_ormpsui tqnf"‘;el@?dgwpc?’glg?%lko\égoétforr%uﬁg'ioﬁ'%ﬂ?fcf’f6 ti°ﬂ¥8‘§’r‘i ty to
the present atfiesiyeself-supnprting leyeonthe iGwedheping sslfempportinglayer is tiakadwtized®n- Woven,
woven, conti NeOlgin NARREH: | At eof .. In_addition, the

non- adhesi ve Seit 5y port i ﬁkaég?y%rg%@t%@%%?{ebaﬁ%fw campERen e pn y 20
known i n-t he Beencefcrntesrandas saliva.j dbe goradhesiveoseifesdpposting dyyeo nae dpclude
spun-bondagl, AgeHEmcPMRSer, SAHAGH Ong’;ﬁg hydreent.angled,
mel t bl own, aperture_ print boﬁagd, ég%I %gﬂﬁﬁgz al ?e%#?81¥?dgﬂﬁﬁ8‘

conbi nati ons ‘{"H@P@cﬁem’ﬁ"i’ﬁe Flofhel Hlrops, Beee pppmcpiestic, Teathep rais@ntystilliewdi, on
CONPOSi ti ONS gYRherd fbers] MGk BBerd Lk AERSS S BRIRLIEIL S adh ¢ bOfiide 2desi ve
conponents, i ,Bresent, are used in a safe and effective adhesrve anounts.
In general, t958VaiveRe PoLeRtEsRAb@rapyisise MElar.srayasy cloth, panes aritroerystallineewsd, of from
about 0% to0 ABGRKkmAO Herddf eMRFAREMmEd SELADQNE g{ﬁ 21;’) nost
preferablxal from about 20%toe?gjf)ut 5%% gy V\BPI]) %ob(g)’?ﬁ?ﬁag(g%(z)‘ '{%’m I on.
Sui tabl e ﬁhé@_?@mbonponents incl ude a water-soluble hydrophilic colloid or
30 pol ymer havi ng ThéSorPdda@ve sWf Hpp&rtilg L@ InddiRin SXPRSHER 5&& SiRine fdfe to

forma nucilaginous mass. . Such adhesive material s 1nclude natural guns,
synt heti c pom}'%g lp%stﬁ?ggtgf{«ggetptemg) the present adhesive compositions. Such physical

forms include non-woven, woven, continuous, chopped, and combinations thereof, In

-

s | Nom: psive Self-Suppos

addition, the non-adhesive self-supporting layer may be formed by any process commonly
20 known in the art. Such processes include un-bonded, spraybonded, spun-bonded, needle-
~ punched, carded, thermal bonded hydroentangled, meltblown, aperture print bonded,
needled, wet-laid, dry-laid, and combinations thereof.
Other Adhesive Components

The present invention compositions may also include other adhesive components.
25  These adhesive components, if present, are used in a safe and effective adhesive amounts.
in general, the other adhesive components may be present at a level of from about 0% to
about 90%, preferably from about 10% to about 70%, and most preferably from about

20% to about 50%, by weight of the composition. _
Suitable adhesive components include a water-soluble hydrophilic colloid or
30 polymer having the _property of swelling upon exposure to moisture to form a

mucilaginous mass. Such adhesive materials include natural gums, synthetic polymeric



WO 00/ 61070 PCT/ USOD/ 10135 9 guns, AVE/ MA copol yner aci d, TAVEOMX 200pol yner
anhydri de, AVE/ MV |IB synthetic polyners, nucoadhesive polyners,
hydrophilic polynmers, saccharide derivatives, cellulose derivatives, and
- adhesive materials commonly enployed in denture stabilizing conpositions
and conpatible with the subject polyners of the present invention, and 5
m xt ures thergglasieanpl es of such materials include karqﬁﬁ“gﬂﬂh:guar gum
gelatin, algin, sodiumalginate, tragacanth, chitosan, polyet yfene
glycol, acryl am de pol yners, carbopol, golyvinyl alcohol, polyam nes,

pol yquarternary conpounds, polybutenes, silicones, ethylene oxide

pol yners, pol Vin%hﬁ rrolidone, cationic polyacrylamde polyners. 10

Preferred are COROIMER 8Gids AYVENMA| oppalynydr enteydgdey AVEMAAB yswihthaticene

oxi de, Kkarayapolghen, &R6dadRBsRL IhdIdh&E ' n Vi n | cqhol,, and

m xtures thereof. Mbst preferr%dﬁﬁa‘?e ]pe:p?ﬁ?og%@@lé%’i va ﬁ%g AVpives

met hyl cel | ul oSulogedep¥atiyrse AR, adhesive masertals cotmyndnlyseppldysd madehmteosilizing

hydr oxypr opy| @sdgosiiess @nd lyep@mK- P siBLa b Dfin Xt UL es
thereof. 15 Cther Inp redien?s The present %n@@h%ﬁ%ﬁaﬁg§&3€g%mgﬁﬁﬁw se a
reduci ng afentixteictherefy, ExaAgplsy efsuch mategals inchidperaya pm, tguar glentgelatin, f r om t he
oral cavity afigiefsodinpl digiadid, @agRntd, henildb%E5b1 YAE b1 . resent

i nvention to the qentPre. Theg referneé%?ghﬁ@#ng g gﬂ$£%g%Lﬁ%E§ﬂ§?%in i's
ascor bi ¢ aci C*HRB0Y PeYYEYle plodhol pelmings; polyqusgernan ueimpgunsge polybrsenesal so be
used in 20 cosilidona] ictiylent t dkide PoRmas] PolyRERPolifSRl & bR, agent s
I ncl ude citrat tartrate, Ia?tg#%, gﬁ&@?ﬁe Ifke.'?%@ﬁgégﬁgkﬁ ag%nt
and/ or chel at®9 “D®gent may al so be delivered in a conposition by carriers

known i n the ar i Whficied ateolitfseddicves, 8blyaBYRR gfd YohRhyfehe Guide, A 1 OX1 ©
and approved forﬁqtgﬁe I.Nn carriers include surfactants,

. humans). Such ] |
sol vents, et & “r“é&‘ﬁ'é‘?‘ﬁgcﬁﬁ B PoKBYl SleobleAnd myinyres theree Mess pefoed i n saf e

and effect ammentcellulos25 defeatives msuchafl g aﬂQﬂ@fcamg’vecM?ﬂ&'fmce@mo&s ed
ing the denturé hold in

herei n, mean n sufficgient t id 1n releasin
the oral cavity o\’f\fe ?ﬁgcglﬁul?s&xiWﬁf"ifwyﬁ’ﬁ@‘lﬁg’er*}yd'a’él’fﬂﬁ’éﬂt“&thb‘ﬁﬁulo%i gadie, and
al teration ofmixiweescherepfire nmaterial. Thus, a denture wearer applies the
m xed poly th 'a{nt e%ijeh sive conposition to dentures or oral tissue and
i nserts the %‘rrgm-grn?% the oral cavity. \Wen renoval is desired, the
wearer swi shes i nThepresvouinention sheyalsy eonplse elreaacsw@eﬁtonn@&éduhﬁ? a%‘eﬁ{fpri si ng
a reducing a : r t ents and_.suitable _solvent(s) which
aids in rgl egﬁgh%gﬁl&gﬂ? 8%%1? g%ngnﬁg'?la org’l cavity after apphacat&on of the mixed polymer

salt of the present invention to the denture. The preferred reducing agent for use herein is

ascorbic acid and its water soluble salts. The reducing agent may also be used in -
20 combination with a chelating agent. Preferred chelating agents include citrate, tartrate,
~ lactate, and the like. The reducing agent and/or chelating agent may also be delivered in a
composition by carriers known in the art which are safe for oral administration (i.e., non-

toxic and approved for use in humans). Such carriers include surfactants, solvents, etc,

The reducing agent and/or chelating agents are used in safe and effect amounts.
25  The term "safe and effective amount”, as used herein, means an amount sufficient to aid
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 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
30 releasing composition' comprising a reducing agent and/or chelating agents and suitable

solvent(s) which aids in releasing the denture hold.



14 COctober 2003 WD 00/ 61070 PCTNSOQ 14135 10 I n addition da©cwberaonz

t oxi col ogi cal | y-acceptabl e plasticizers may al so be included in the
present conpositions. The term "toxicol ogically-acceptable", as used
herein, -is used to describe materials that are suitable in their toxicity
profile for admnistration to humans and/or | ower animals. Plasticizers
that may be wmedbdigvot he 5 present conpositions include dipggilyhonht hal at e,
di et hyl phthal ate, dioctyl phthalate, glycerin, diethylene glycol,
triethylene glycol, lgepal(r), Gafac(r)jp sorbitol, tricresyl phosphate,

di mret hyl sebacate, ethyl glycol ate, ethyl phthalyl ethyl glycolate, o-. and
p- toluene ethyl sulfonam de, and m xtures thereof. Plasticizers may be
present at a | eveﬁ'l hon, oy AHBIgte txicelosistibyccepgble plasti¢iesraimay lsoohe about 1%
to about 30%indmdedvii eletpretbnttddipost€bns. OMIRE Sérknl Gcolobal LB Blbler IRNIHY ©

adhesi ve conposj ti.ons whi Sha'%-so conprise a non-adhesive self-supporting
| ayer may al 96FihrHFEe 00 9CHE Mafetiils Mt jaze syiteblpying theig texicierprofilesfonnd, i f

present, W | ladRRisghinel Rma@ador devedlantrA. dBRkibE&s 3RDEIL WE nSQAMRARL t 1 ON.
Conpositiagns suitable for us&dasd,t%y?dﬁl pe of adhesjve layer include 15

pol ybut ends, PEFFIt FHBSIIORE, Hisdyde dip é‘@-\ﬂ?ﬁ digthyli Plithalate| diorsyt phthslate: het i ¢

pol ynmers, ang@iycéfiny tdidiRent h@ydRf wiethlensa @6R] YRpAIBY BarltBY Bith GRGRL at a
| evel of fror’rhabout O%t? g)aout 70% and pre erablé fromabout 0°5%to
about 20% byhewEhhdBsthy! febagaienswi lveplate,ythiphthslyf ¢ ) glyqokgs e@diaehps i ncl ude

colorants, preReRe Ryl suEdnafiie ] and Snidfleibkreat) PlasiRYhay R ARER 3¢ 2 feltl GKENET S
such as sili %_gn I 0 |é/de, an& pol yet hé': ene glﬁcol; and vehicles 20 such as
i quid petrol P’u‘%f’“tg)f APGRE (G7e: RiefrEably) frag pboutL¥e &q ghout 3076, bpmeieht ofdbe ar e
pol yet hyl ®ne cghiyssitions. si | i con di oxi de, and petrol atum Col orants,
preservatives, thjckeners. and .vehicles pay be present at |evels of from
about 0%to abou?hmseﬁf%egq‘#{“ﬁﬁe °P’HB°S‘t@éWB‘§]i?F]F%ﬁ9mPHﬁ%a@8?rﬂ‘3‘§ﬁYq ons of
the present iself:aupbirting lapy nal alo cainpriséel@ colifg OhichN Ricky?d dePdRARSALS ihi ch
provide flavor, fr ance, and/ o ngate benefit (warmng or cooling
agents). Sui P58 “é“@@h%@%éﬂ?’é“f%&feﬁg@eﬁw °g¥¢ artificial sweetening
agents, nent hahpositiornt Gathpokiaisasuitablavifatt e s’ ©pd of REIRERS MHysH inBlude
spearm nt oil . 1eaf alcohol | ove d oil, ~anethole, nethyl salicylate,
ctcal ypt oft, 2Qufies SUEES, eipfert epesliim besiat Eliunto ity qolreopad
oxanone, al phmxtmresma; Tire eghesiesninyer mmp iy preseatrage levgl oD e ybougoraesd okt
ci nnanon, 30 YA bl derat ¥R kot 6 522 Bose 200 BANRLT SPUE SoniflotifSy O acet @l
Other suitable ingredients include colorants, preservatives such as methyl and

Qytta

propyl parabens; thickeners such as silicon dioxide, and polyethylene glycol; and vehicles

20 such as liquid petrolatum, petrolatun, mineral oil and glycerin. Preferred are

- polyethylene glycol, silicon dioxide, and petrolatum. Colorants, preservatives, thickeners

and vehicles may be present at levels of from about 0% to about 20%, by weight of the
composition.

The compositions of the present invention may also include one or more

25  components which provide flavor, fragrance, and/or sensate benefit (warming or cooling

agents). Suitable components include natural or artificial sweetening agents, menthol,

menthyl lactate, wintergreen oil, peppermint oil, spearmint oil, leaf alcohol,' clove bud oil,

gnethole, methyl salicylate, eucalyptol, cassia, 1-menthyl acetate, sage, eugenol, parsley

oil, oxanone, alpha-irisone, marjoram, lemon, orange, proﬁenyl guaethol, cinnamon,

30  vanillin, thymol, linalpol, cinnamaldehyde glycerol acetal known as CGA, and mixtures

thereof, as well as coolants. The coolant can be any of a wide variety of materials.



t hereof, as well as coolants. The cool ant can be any of at#Odebar@0d®ty of
materials. 14 COctober 2003 WO 00/ 61070 PCTI USO0/ 10135 11 I ncl uded anong
such materials are carboxam des, nenthol, ketals, diols, and m xtures
thereof. Preferred coolants in the present conpositions are the paranenthan
car boxyam de agents such as N-ethyl - p- ment han- 3- car boxam de, known
commercially 3000638 3". N, 2, 3-trinethyl-2-isopropyl but anapgiskeneisnown as
"WE-23," and mixtures 5 thereof. Additional preferred coolants are sel ected
fromthe group consisting of nmenthol, 3H1-nenthoxypropane-|, 2-diol known
as TK-10 manuf actured by Takasago, nent hone gl ycerol acetal known as MGA -

manuf act ur ed Rei,rer thyl |lact ate known as
prescol at (r) tfn‘é%“??%%‘%”‘%ge“a‘a‘wmﬁ&ﬂf ﬁ’ffn‘i"iﬁ’ n%é’l Peptholrketals, diglss apbmiiees  and
nment hyl as useittrdofr eiPreférred| taidandeyid rie Reentl QMBpdRtiBAO e | B PkeRtfiad hese

conpounds 1o rac ereof . TK- IS, described in U S Pat.
No. 4, 4509, 425%9’% Tl ge“[gs“éh g‘gﬁ%ﬁ- 1 “’%}@‘aﬁud&n@%i“weﬁﬂmaﬁ@w? are
described in UWS-3"Pai2, S-Mmeﬂﬂ(l-I%pﬂaﬁﬁbutaﬂMicﬁpfkm\&i a8l “wsissusd ddfures?3.

1979; th ted b f th
ent ety Tholka RdlonaPhohaRlSalihd s G bR & Fom YprBuat coviaio about

50% by wei ghB- lahentltmyprmml;,mdmd)rkmwm asT'mn lprmfabtuﬁarmorakﬁslaglzn%eﬂﬁynebe used

as a denture [ esi wet ti sue such as

nucosal tissu ,&?1 %g‘ﬁlal&gora lﬁnﬁ‘go@aém% ﬂ'g“‘ﬁrf Re'éﬁfﬁe@

conposi ti ons dshtelaous ekrescolatdl manefactunéby)Haamm mhabmeul‘heaexﬁﬁhteﬁm&

sw table for adm sal - ues. phrase
"t her apeutic tggdtjgln{g/@sy l cmléé‘% ﬁ{%iuﬁgd ’x,g'o- (S&Eervf' %8%%?% 6\)?'?38 ﬁmﬂ?"émds

phar macol o§i cand vceﬂﬂﬂma@uwﬂbervwfeﬁ‘Kaws&d@mbethUﬁgHam 4;459,42&3 Adfangretcosal

surfaces of t CRYVLLY, t he
surfaces of t% %Q}’ﬁ ‘grgise%?ﬁ%gglg? esa&nadfs% przggh%atagg %ﬁ%é\tﬁg of
from about 0%Yaisontrbal. Fwed Jany 23\eh9'g'$itﬂ1®ﬂlsql¢sereoqfrbpdsar¢ herein ifdogrosedityi C
actives that @pgeldds cl ant crobi al
agents such as |%d| ﬁi;&i&ghr%nam%gg&%n&g am 9P§1ev.£i Of%gﬁoﬁb Qob/n?

anti bi oti cs @“&Wﬁbﬁyﬂgb&qfﬁwemp%éwnneonym n, kanarrym n, met ron| dazol e,

or clindamgcin;, anfye Jrddbd: 20 ngphen,
naproxen and its saletﬂsr |tbupB(’;s?{0¥1s ﬁaﬁ@%?ﬁ%@% @Fﬁé@hgﬁ%f eﬁg?lh% orrgt haci n,
eugenol , or hyierdesre qnaysh issugiaigh psrmycogrb Hisvesi wounis gral myres, stes Thdpressnt

pot assi um ni t ba@fegive & E.%egmnyeanoaelueerdlta&emsmﬁ@{#mf' uoride; anesthetic agents

such as |idocai ne or benzocai ne; anti-f aromati cs such as canphor,
eucal ypt us oi Fherapcutlc actives suitable for topical adnnmstranon to mucosal or wet tissues. The

phrase "therapeutic actives”, as used herein, describes agents which are pharmacologically
20  active when absorbed through wet tissue or mucosal surfaces of the body such as the oral
cavity, wounds, or applied to the surfaces of the skin. Therapentic actives may be present
at a level of from about 0% to about 70%, by weight of the composition.
Therapeutic actives that are useful in the present compositions include
antimicrobjal agents such as iodine, sulfonamides, bisbiguanides, or phenolics; antibiotics
25 such as tetracycline, neomycin, kanamycin, metronidazole, or clindamycin; anti-
inflammatory agents such as aspirin, acetaminophen, naproxen and its salts, ibuprofen,
ketorolac, flurbiprofen, indomethacin, eugenol, or hydrocortisone; dentinal desensitizing
agents such as potassium nitrate, strontium chloride or sodium fluoride; anesthetic agents
such as lidocaine or benzocaine; anti-fungals; aromatics such as camphor, eucalyptus oil,
30  flavors, fragrances, or sensates (warming or cooling agents), and aldehyde derivatives

such as benzaldehyde; insulin; steroids; and anti-neoplastics. It is recognized that in



30 flavors, fragrances, or sensates (warm ng or cooling ag¢@teper2803

al dehyde derivatives such as benzal dehyde; insulin; steroids; and
anti-neoplastics. It is recognized that in 14 Cctober 2003 WO 00/ 61070

PCT/ US00/ 10135 12 certain forns of therapy, conbinations of these agents in
the sane delivery system maybe useful in order to obtain an optimm

ef fect. Thus.yd afganpl e, an antimcrobial and an anti - C'? s [ory agent
may be conbined 1n a single delivery systemto provide coO

effectiveness. 5 Process for Preparatlo? of the Conposition A process for
prepari ng denture adhesi ve conpositions %f the present invention (creans,
powders, wafers, |iquids, aerosols, pastes) conprises conventional -nethods

di scl osed i n deftainforts oﬁbcrsmrnmmhimtmmﬁmasé& gétscin tiRWghd ddllﬁedd§s§m53@b@52
10, 1961,

i ssued June 1] 19 r.ke et. al S 988, issue f.
Germann et al v %é%%o%ﬁmf%h%leng 3[3 ?"” xqmgile, & EE“"“’E‘?I ad@81:- and
US 5, 872, 161, ant_maﬂvgumtoralagennmayubd cbbined @ alfififle delively ofstehitd Brodide herein

i ncor por at ed .{yn {1%&{?‘9 N their entirety. A process for the preparation
of the presen gen ure a &si ve corrp05|t|ons optional Iy conprising a

non- adhesi ¥e E I ses coating a wei ghed anount of

t he adhesi ve .conmpgn adt a8V self-supporti ng er. This
15 process is di s%grg E) &E‘%é;; rf‘}gﬁ vfé:ﬁrélpoesfuogf °P'i?l§§[F§7il ) 1999:
US 5, 872, 160, (creigs md@#,lﬁm,, lttm@ngeresolsalpastesUSoﬁpﬁs@ cdntggtioRs) methchis et al.,

filed Cet. 25 r pQr 4 N ef ence in
their enti ret?sc}u?‘%dgmt@rinq' %0 W%Hur e u%%?d&u%gga u?%ﬁds ﬁ&%césssg F{

Prepar ati on t¥86.Cdabosl ali Hﬁ 3,003,888, iisswed Qavf ik 39&10Gmmi ettdloFS 55(!73;604{ or
suspensi oty 2 adhen . A9TRORCRL Y8 108k Sk Ol BE 9B BkeS! ve
sel f-supporting ér using various f d) weiting

t he non- adhesqll\@“é‘@ méﬂrfswqomqgitedlbayﬁwmhmqmty uniformy sifting the
adnesi ve conponenty BUHE S ke BhArlibe ke LAGE sefild dBR RMbIAY he

| ayer with water; ) dissolving the adheslve conponent I n er and/ or
ot her sol vent%?ﬂaélﬁdﬁ’wgﬁgwﬂ epipe selitsupporting lavar, eomnnsgmaﬂnmyeewergl(eé)
coating 25 t hgnduay &' thé"’a&ﬂ&sﬁé1&nfpoﬁénw&tooﬁlg%ﬁ Séhedi | §e'iﬂs %%4%1 }ao)Qt )

processmq (d) incorporati % hesi ve conponent ayer as
the | ayer 1§ s B5eqefys displased in HR 87(@33 &F@SG‘I%‘NF@W Narch @h t899y US S&tpdbent (s) in
wat er and/ or jedubess16/99, LR erl.; USRS, 72/ RGAMH Q91 fidd0dkSSUidobk Nl dFlviichr € onto

the | ayer, and unlform%/ sifting one or nore adhesi ves i n
are incorporated herein by reference in their entirety.

D

The term * €", as used in this “Process for Preparation the Composition”
section, refers to a solution, shurry, or suspension.

20 The adhesive components may be coated on the non-adhesive self-supporting
| layer using various methods. These include: (a) wetting the non-adhesive self-supporting
layer with water, uniformly sifting the adhesive component powder(s) onto the wet layer
and then rewetting the layer with water; (b) dissolving the adhesive component(s) in
water and/or other solvent(s) and coating the resulting mixture on tﬁe layer; (c) coating
25 the layer with the mixture produced during AVE/MA polymer processing; (d)
incorporating the adhesive component(s) into the layer as the layer is being formed; and
(e) dissolving the adhesive component(s) in water and/or other solvent(s), wetting/coating
the resulting mixture onto the layer, and uniformly sifling one or more adhesives in
powder form onto the wet/coated layer and optionally re-coating/re-wetting the layer with
30  the mixture and/or water; (f) the method of step (e) repeated multiple times; and (g) any

combination of the me-thods in (2) through (f) above,



powder formonto the wet/coated | ayer and optionally re-cddalchytr2909etti ng
the layer wwth 30 the m xture and/or water; (f) the nethod of step (e)
repeated nultiple tines; and (g) any conbination of the nethods in (a)
“through (f) above. 14 Cctober 2003 WO 00161070 PCTI USO0/ 10135 13 As

di scl osed above, the adhesive. conponents may be di ssolved in water and/or

ot her sol ventwoaiglefohe resulting m xture coated onto the } hosropil vents
for the polynmers include.water and/or alcohols such as net ano1 , propanol ,
i sopropanol, ethanol, butanol, 1,4-butggediol, cyclohexanol, and

di et hyl ene glycol; ethers or ether alcohols such as s tetrahydrofuran,

et hyl ene gl ycol mpnopet hyl ether, diethylene glycol nononethyl ether,

di oxane, and et hylASgtissiosed beyee e @b@weéﬁmmmylmaaéetdm@yedehrwdtmmmt e and
sec- butyl aCeétﬁér@olven@d A8 Medemitink SRS Qéd A
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al cohol , ac et’Bﬁllé e W31 anfl{en aleabls suqkess “t%ﬂan@o@@@mlaﬁ@mmolhgtham’s bistartoy|
ketone: | act albtinedidf{elGex st ol Sidbyidie lidco R ol &) Ll Mol YhelYds 2 1 ©
pyrrolidoneg, 2- [ dogﬁ and butyrol actone roca ons ‘suc

benzene, tdl u‘é‘ﬁ g‘%"‘e W@J{%ﬂ’e“m%ﬁ?@ﬂaqth%dlﬂx@e ehiceleneriomeihyl etignd

gasol i ne; chl dimaaataﬁmedimdmacasrt@@mrl 84fdihyl %m@@éthﬂ%ét&{:&ﬁﬁéé &Hﬂ
chl or obenzene z%{foroform ene di chl ori de, nethylene or|

ni tropar af f i nidedyRer Ketonss PF spleehols et ay penraldehyde fOMcbhqaiemhxtlgmch as

t hi ophenol  andetiyl syt &ptofe, Imaeetb@awmbohoarhdet&{eheﬁc?oh%%&:eas m%ﬁrﬁﬁ ﬁdé‘cdn
pyridi ne and mde. Preferred sol vents e polyners

are wat er; d§°g9t§%b°§ﬁ’olﬁcm1’ss?fp‘?%‘§’§ﬁ SHch as Nompthyl2epverplidons), N-wiaylay |
acet at e, b@nzmhdﬁdnyx&la-p)frmndmieﬂa{myﬁi@aﬁﬂmﬂei mocgggﬁyguc@tapggmﬂ}getmge

di acet one al COEFT“ élﬁl FPQ'”m i.d N-vi nyl - 2-pyrrol i done, di met hyl
for mam de and® %tqfﬁ‘agg If“ﬂ B @ ’d"é‘ c,gb"t‘i’ﬁ%lc‘}l"ﬂ%a&é hydroparkoss pushzer s can
al so be 20 ussdcaimns @irschivkide,f cilorbienzdne) m&bﬁrms ﬁe@l aRhlofideZ Sheényidag! ude

di met hyl pht haj| | et thal dio thal ate, glycercin,

di et hyl ene gl ycg'ft'lg pRoR ”EX‘?S sl S?e%*af‘ |%/1F'j?‘l'[i hanei; mgroagtangt ich (25 )

RE-610, sor blthlobhenolrattdrmtcamhdsqﬂiaMIe,ancdloﬂieﬂshsﬁbh e et Sid, §fyidine By col at e,

et hyl pht hgd yl 46 I l,gll | ate, and p-toluene ethyl sul fonam de. Sol vents

for other adheS| es such as CMC, which may be optionally included in 25

the adhesive conpB8eidniednsivintcfoutie pulyxters 26 watkr, wﬁieﬁol;aﬁkdpah@t, @oprdhmel, bl e

sol vents such, !?z?l drl ! 0l u | ow.conce L on can

o made.w i ooy SRR YeuS Ao | BA%aacRal IrRARHRte cohtcn JORBLIAY! whi oh

made be used Iiem#,ud@cmnhaﬂmham Nemﬂlybﬂ—lpyrkcmdme, N-vinyl-2-pyrrolidone, dimethyl
formamide and mixtures thereof. Compounds commonly used as plasticizers can also be

20  used as solvents for the polymers. Such plasticizers include dimethyl phthalate, diethyl
~ phthalate, dioctyl phthalate, glycercin, diethylene glycol, triethylene glycol, Igepal® CO-
630, Gafac ® RE-610, sorbitol, tricresyl phosphate, dimethyl sebacate, ethyl glycolate,

ethylphthaly! ethyl glycolate, and p-toluene ‘ethyl sulfonamide.
Solvents for other adhesives such as CMC, which may be optionally included in
25  the adhesive compositions include mixtures of water and water-miscible solvents such as
ethanol and acetone. Solutions of low concentration can be made with up to 40% acetone
and/or 50% alcohol. Other solvents which made be used include ethanolamines; ethylene
glycol; glycerol; 1,2,6-hexanetriol; mono-, di-, and triacetin, 1,5-pentanediol;
polyethylene glycol (molecular weight 600 or less);. propylene glycol; and

30  trimethylolpropane.
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are prepared by dissolving
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propyl ene glycol; and 30 trinethylol propane. 14
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application of the composition to the dentures.

The following examples further describe and demonstrate embodiments within the

15 scope of the present invention.

The examples are given solely for the purpose of
illustration and are not to be construed as limitations of the present invention. Many

variations of these are possible without departing from the spirit and scope of the
invention,

EXAMPLE 1 (A-G)
The following examples A to G describe various mixed salts and the process for making
- these mixed salts of AVE/MA polymers:

20

A B C D
Component (In Grams) (In Grams) (In Grams) (In Grams)
Water 2844.17 2847.7 28473 2844.71
Calcium 242 21.36 21.07 22,78
Hydroxide
Zinc Oxide 10.95 10.95 10.95 12.51
Ferric 0.68 0..68
Sulfate, N-
Hydrate




Zinc Oxi del0.9510.9510.9512.51 Ferric Sulfate, N 0.680. 68Okkpder2083 14
Cct ober 2003 WO 00/ 61070 15 PCT/ US00/ 10135 AVE/ MA120120120120 Anhydri de.
Pol ynmer' ResultingCa(42.5%/ZnCa (37.5/x)/zZnCa(37%/ZnCa(40% /Zn M xed
Sal t (17.5% 1 Fe(0.5%/ (17.5% / FA(45% (17. 5% / Fe(20% / FA
FA(39.5% (0.5% / FA(45% (40% EFG Conponent(ln Gans)(In Gans)(ln G ans)
Wat er 2846. 1428A4@/6d@844. 63 Cal ci unRl1. 3621. 2122. 72 Hydr oxiprde/ugsone:ss
Oxi del2.5112.5112.51 Ferric Sul fate, 0.340.14 N Hydrate AVE/ MA120120120
Anhydri de Polymert ResultingCa (37.5%/¥nCa 37.25%/2ZnCa(39.9%/2Zn M xed
Sal t (20/ 0)/ FA(42. 5% (20% / Fe(0. 25(20% / Fe(0.1 %/ FA(42.5% % / FA(40% Wi gh
' G-t | 1L.Xi ng. Use

t he above co et — g B Ot O MO SS ]
15% of  wat erzaigo1 Ep!r e-glurr %m | ppwder $2®xcept thel2BvE/ M. W43% doyn the
resi dual powddmhgdri@efrpm the wal |l pf the vessel. Then reagt the nixtlure at
80 to 95 C. qo\{ymtexhe splution in tfays

Resulting Ca(42.5%)/Zn Ca (37.5%)/Zn Ca(37%)/Zn "Ca(40%)/Zn

Mixed Salt | (17.5%)/Fe(0.5%) | (17.5%)FA@5%) | (17.5%)/Fe (20%)/FA

FA(39.5%) OS%YFA@S%) | (40%)
E F G

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

‘Water 2846.14 2845.94 2844.63

Calcium ‘ 21.36 21.21 22,72

Hydroxide

Zinc Oxide 12.51 12.51 12.51

Ferric Sulfate, 0.34 0.14

N-Hydrate '

AVEMA 120 120 120

Anhydride

Polymer'

Resulting Ca(37.5%)/Zn | Ca37.25%)/Zn | Ca(39.9%)/Zn

| Mixed Salt (20%)/FA(42.5%) | (20%)/Fe(0.25 | (20%)/Fe(0.1
%) FA(42.5%) | %) FA(40%)

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
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. The abave polymer salts
can be modified by using 12.81 to 27.90 grams of calcium hydroxide, 9.38 to 15.64 grams
of zinc oxide, and/or 0 to 3.42 grams of ferric sulfate n-hydrate. Equivalent mixed salts of

1 Gantrez AN 169 available from ISP Corporation, and/or AVE/MA copolymer with spegific
viscosity of 6.3 and/or 7.3



in an oven at 60 to 70 C. MII all dried flakes to a finel1pOsidber200he above
polynmer salts can be nodified by using 12.81 to 27.90 grans of cal cium
hydroxi de, 9.38 to 15.64 grans of zinc oxide, and/or 0 to 3.42 grans of
ferric sulfate n-hydrate. Equivalent m xed salts of 1 Gantrez AN 169

avai |l abl e from ISP Corporation, and/or AVE/ MA copol yner with specific
viscosity of WO®/dWE/ or 7.3 14 Cctober 2003 WO 00/ 61070 FETRGCH/I1e880/ 10135
AVE/ MV | B can be obtained by the same nmethod as above, substituting the
AVE/ MV I B for AVE/ MA, at various |level 36 EXAVMPLE Il 5 Denture stabilizing
conmpositions in creamformcan be nade by bl ending together the follow ng

I ngredi ents ' ad?‘é:% 9 74 Pet 82.01
Car boxynet hyl)ggjlil ul ose So 1#@5%81 %ﬁ?@%ﬁog 0% subéﬁ" %ﬁ% | or ant
(Opatint Red ErAYEMA ahyariopsleyeldr ni xed salt of A-G or any 123.75 AVE/ M/ | B
m xed salt of A-G 10 Wei gh, heat and m x the red dye, petrolatum and
mneral oil in a glass jar at 50 to 60 C wuntil visually uniform Then

wei gh and shake- bl end the powders (cEXAMBIET silicon dioxide, CMC, AVE/ MA
copol yner g xed s@k r t nt ai her.
Thereafter, m X theﬁ%%\xdmﬁi}ﬁ?nlg/ﬁéﬁo tsﬁg&ﬁ{qﬁé% f))mE g&g&ers%% 3 ab?eﬁ%?% fog Bually a
uni f or m pi nk thefollewing mgeedismsve cream can be nodifi ed by increasing or
decreasing the level of AVE/MA 15 mixed salt or AVE' MV IB m xed salt by O
to 18.75 grans, Jpetrolatumby 0 to 18 75 grang and/or the CMC by 0 to

18. 75 grans. Th¢ above cream conposition cah al swighigrmms) fi pd by using
m xt ures of thefvartous AVE VA TTXed potymer—sat-ts—andfor—AVE MA/ | B m xed
salts. The subject places fromQ.1 to 2 graps of the cream fonposition on
t he denture. White Mineral Qil 89.74

Petrolatum, White 82.01

Carboxymethylcellulose Sodium 75.00

Silicon Dioxide, Colloidal 4.28

Colorant (Opatint Red Dye) 0.23

Any AVE/MA mixed salt of A-G or any

AVE/MA/IB mixed salt of A-G 123.75

10 Weigh, heat and mix the red dye, petrolatum, and mineral oil in a glass jar at 50 to 60 °C
until visually 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.
Thereafier, 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
15 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
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,

20 EXAMPLE 1T

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

the following ingredients:



Then the subject inserts the denture into his/her nmouth andOplobgr2883it into
pl ace. 20 EXAMPLE 111 Denture stabilizing conpositions in powder form can
be made by bl ending together the follow ng ingredients: 14 Cctober 2003 WO
00/ 61070 17 PCTIUSUQ 10135 wei ght (grams) Car boxynet hyl cel | ul ose

Sodi um40. 00 Any AVE/ MA m xed salt of A-G or any. 60.00 AVE/ MN/ | B m xed salt

of A-G Bl end wal dersmggrponent s toget her. The above conpositi, P’ﬁs‘ﬁﬁ‘ﬁ%
nodi fied by increasing or decreasing the AVE/ MA m xed sa MV | B

m xed polymer salt by O to 50 grans 5 apd/or the CMC by O to 40 grams. The
above powder conpositions can also be nodified - by using m xtures of the
various AVE/ MA m xed salts and/or AVE/MA/IB m xed salts. The subject
places fromO0.1 to 2 grans of the conposition on a pre-noi stened denture,

allowing it to fyarate prieftry—ten LIIUW denture into -
his/her mouth aphd__presses it-into place. 10 EXX HERDSIDenf ur e stabilizing
conpositions in waf er formcan be made by wWetti ng a 58" by ]| 20" non-woven

pol yester (non- gBiTEsS ‘ﬁ'é'ﬂx i -Hgaier—wt .“ Wat-e ni formy coat
this wet sheet pthn orrrtl)lﬁ)ogé?ﬂgns | i sted bel ow. OI‘H)ereafter, rewet the

| ayer with wate Anﬂsvm%mmdbawm-waﬁiyam call'y soften the| conposition by
ring-roller, anf VP&EWBB&Q {]}’ onposi tijon on a_hydraulif press. D e-cut
the conpositionlinto desire ape Mbi stdn and %9:% y theke waf er
conpositions to the dentures. Then |nsert the dentfure tnto the nouth and
r It int I
press Bdha §0mpogents togert:'l:er (‘er agBJe compositions can be modified by increasing or
decreasing the AVE/MA mixed salt or AVE/MA/IB mixed polymer salt by 0 to 50 grams
5 and/or the CMC by 0 to 40 grams. The above powder compositions can also be modified -
by using mixtures of the various AVE/MA mixed salts and/or AVE/MA/IB mixed salts,
The subject places from 0.1 to 2 grams of the composition on a pre-moistened denture,

allowing it to hydrate briefly. Then the subject inserts the denture into his/her mouth and
presses it into place.

10

EXAMPLE IV
Denture stabilizing compositions in wafer form can be made by wetting a 58" by
20" non-woven polyester (non-adhesive self-supporting layer) with water. Uniformly coat
this wet sheet with the compositions listed below. Thereafter, rewet the layer with water.
15 Dry the layer. Mechanically soften the coxﬁposition by ring-roiler, 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
mouth and press it into place.

weight (grams)
Carboxymethylcellulose Sodium 60.00
Any AVE/MA mixed salt of A-G or any
AVE/MA/IB mixed salt of A-G 90.00

20



Car boxynet hyl cel | ul ose Sodi un60. 00 Any AVE/ MA ni xed salt &4 Oplo®r@f0&any
90.00 AVE/ MW/ I B m xed salt of A-G 14 October 2003 WO 00/ 61070

PCTI USOQ' 10135 18 These wafer conpositions can be nodified by increasing or
"~ decreasing the AVEY MA nmi xed pol yner salt or AVE/ MA/ I B m xed pol yner salt
by O to 60 grans and/or CMC by O to 60 granms. The above wafer conpositions
can al so be mwolagfsi@el by using m xtures of the various A\f%/r%o?\]/gf&?d salts
and/ or AVE/ MA/I B m xed polyner salt. 5 14 October 2003 19 CLAIMS: 1. A
denture adhesi ve conposition conprising i?l m xed salt of a copol yner of

al kyl vinyl ether-maleic acid or anhyd? de, the mxed salt containing a
cationic salt function conprising: a) at |east 22.5% cal cium cations,

preferably frihese8afbosdmposiBess dah be mmﬂimb(wtin&é:a%:% @r a@&%&m@%%ﬁ@%at ions,
a cation selecte

ferably f 0 0% to 2 5% f
Phe or oup contreid stk AVEAGUBIRed doce il 5045 s sxdiriahy

manganese, nitRéD gragspFbe gboye wafetwwmpbsiddms cannalsodd ehodifel Uy Bsing hrRE&RE: and d)
from36%to %.t: e%,%ﬂ, ent.. i,n_the copposition is in the form
of a cream orﬁﬂe\/\/% é‘%;Aan V\ﬁer e?arllqsf‘}q]e"r quxed gy fltes the unreacted
car boxyl droups of the copolyner. 2. The denture adhesive conposition
according to claiml wherein the specific viscosity of the copolyner is
greater than 5.5. 3. A denture adhesive conposition conprising a m xed salt
of a terpolynmer of alkyl vinyl ether-malefic acid or anhydride, and

i sobutyl ene, the m xed salt containing a cationic salt function consisting
essentially of: a) at |east 22.5% cal ciumcations, preferably from23.5%to
48% b) from 15% to 25% zinc cations, preferably from18%to 22% c) from
0%to 2.5% preferably fromO0.01%to 2% of a cation selected fromthe



group consisting of iron, boron, alum num vanadium chrom um manganese,
ni ckel, copper, yttrium titanium and m xtures thereof, preferably iron;
and d) from36%to 50%free acid conponent. 4. The denture adhesive
conposition according to claiml1 or 3 further conprising one or M & her 2003
ingredients selected fromthe group consisting of additional adhesiVv
conponents, plasticizers, colorants, preservatives, thickeners, vehicles,
flavors, fragrances, sensates, and nixtqres thereof. 5. The denture
adhesi ve conposition according to clain12 wherein the additional adhesive
conpone ¢@§§elected fromthe group consisting of natural guns, synthetic
pol ymers; ‘oadhesi ve polyners, hydrophilic polynmers, natural polyners,

saccharj de derivatives, cellul ose derivatjves, m xed sal of AVE/ MA .
copol ynfegsf?en% SN EGIRpREPD %?Rag}ngév}zw& vﬁm?@W&Qf,ﬁg?@aﬂnwhgfdw‘&e
copol yrAgHd orapbydids.the wixet! malf eaptaininga extioBissplt Bisetiongymprisingie dent ure adhesi ve
conmposi ti on akadeast 5% salciug aetionsypreterbly e 22.8Y4tk8%e derivatives are
sel ect ed froh) fiem apouis%corbbwt2Sligeind catipal, prefeestihy from| 118U to 8%s;
hydr oxypr opyt)c détdnub%Bse 2.5% yfla catipprselpstbdribimthe gmiup ubisésting 6 ttomirboron,
car boxymet hyilomidum, yaadivan dhromibn resngahse andkel, éoppeh gttden] titsrduagdeisnixtres
conposition thewofidndig to Claim4 wherein the vehicle is selected fromthe
group consi s#) mgno3I6p et 3096 Ateunid donfponehtpet rol atum mineral oil, glycerin,
and m xt ur es whbeire e cénpokittondi@nihthe faghh &Fiav erefrn P GRafdr] aftl @hdeindhd Ged acid
Gaiml or 3cuities thetuaaciad@etioxyl @bupsbitht Begolgmiypri ses at | east one
non- adhesi ve sel f-supporting | ayer, preferably selected fromthe group
consi sting of polyester, polypropylene, nylon, rayon, cellul ose acetate,
non- ad e gihe dertart adtiesise colfpdsitivh av@sdinglo@ldim 1fwikdinithe kpee R eiscpsp@f thepl asti c,
| eat hergopolfines io @reyitet thhh 552 wax, synthetic fibers, natural fibers, and
m xtures thereof 9. The denture adhesive conposition according to Caim 12
wher ei r8. tAhdentipdadhdbiesioneposiabi eonspizm@ratmingd daltyoEh tdrolymeraf pitylsiina kthbomaleic
sel ect extid sraahidiide ginduspboglent she Mmikedfsalpcontaldivg B cationivan fur€ich tdngidting
choppedssseatigllyadnbi nati ons t hereof. 10. The use of the conposition of claim
| or 3 for tHeatrrentdnsh ehleiuaf cadione pieterdbinfroth @3.50400r48%ge t he adhesi on of
dentures to beroRl BI% &% YindyatidRs) biefdrehly Remasmespydon of Caiml or 3 to
t he dent ur esc)offrdn ©%0f0al . 5% YidfyrabBNioi E0 BAfth 2o, DFaWatiBA sélbaed i’ to the
oral cavity. group consisting of iron, boron, aluminum, vanadium, chromium, manganese, nickel,

copper, yttrium, titanium, and mixtures thereof, preferably iron; and

d) from 36% to 50% free acid component.

4. The denture adhesive composition according to claim 1 or 3 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.

5. The denture adhesive composition according to claim 4 wherein the additional adhesive
component is 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, AVE/MA copolymer acids, alkyl vinyl ether-maleic
anhydride copolymer, and mixtures thereof.



Titl e: DENTURE ADHESI VE COVPOSI TI ONS Abstr act The present invention
relates to a denture adhesive conposition conprising mxed salts of an

al kyl vinyl ether-maleic acid or anhydride copolynmer and/or terpolyner

wi th isobutyl ene wherein the m xed salt contains a cati o Gc&ak bodsuncti on
conprising at |east about 22.5 % calciumcations, fromabout 15 %to about
25 % of zinc cations, of the total initial carboxyl groups reacted, the

m xed salt containing from about 36 %to about 50 % free acid conmponent In
addition the present invention relates to denture adhesive conpositions
conprising the above conposition and atyJ east one non-adhesive

sel f-supporting |ayer. The present invention further relates to a nethod of
i ncreasing the adhesion of dentures to the oral cavity by applying the
above conpositions to dentures; directly to the oral cavity, palate or

ri dge of the 6oral Thadintuye adigsivaqopbysitiogadcerdipptol§iritn 5 wherein tha eclislaet derivages ur i ng
the denture to the afel selged@omPird @&up cOisistild@f Bfdedkyd@@bituYbse, hydroxypropyleellulose,

hydroxypropylmethyl-cellulose, sodinm carboxymethylcellulose, and mixtures thereof,

T The denture adhesive composition according to Claim 4 wherein the vehicle is
selected from the group consisting of petrolatum, liquid petrolatum, mineral oil,
glycerin, and mixtures thereof. '

3. The denture adhesive composition according to Claim 1 or 3 wherein the composition

further comprises at least one non-adhesive self-supporting layer, preferably selected
from the group consisting of 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,

9. The denture adhesive composition according to Claim 12 wherein the non-adhesive self-
supporting Jayer is in a physical form selected from the group consisting of non-woven,

woven, continuous, chopped, and combinations 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 the dentures or the oral cavity, and thereafter securing the denture to the
oral cavity.





