14 Cct ober 2003 WD 00/ 61071 PCT/ US00/ 10185 1 DENTURE ADHES dciotéddBOS! TI ONS
5 BACKGROUND OF THE | NVENTI ON Ordi nary renovabl e dentures, dental plates
and the like, conprise teeth mounted 10 in a suitable plate or base.
Denture stabilizers are used to fill the interstices between the dentures
and the guns or tissues. Prior to placenent of the denture in the oral
cavity, a d stabilizer is applied to the denture- surface
~which, for a%%teotr’l"?lg-gt fit, should wuniformy contact the BMS%Q{ F&ucous

ti ssues. The denture- spablllzer is formylated not only for its adherent
properties, but also to provide a cushion or gasket between the 15 denture
and the guns or tissues, thereby positioning the denture securely in the
oral cavity. Considerabl e DENTQRE AREESIVECOMBRSIBIRNS t he years to devel op

i nproved denture adhesive conpositions. Both synthetic and natural

pol ymers and guns have been used singly, in conbination, and in

conbi nation with various adhesives and other materials in 20 an attenpt to
| essen certain deficiencies. These deficiencies include inadequate hol di ng
power, oozing of the adhesive fromunder the dental plate during insertion
and throudhout the wearing period, and nessiness and difficulty of
renovi ng the residual adhesive from the nouth and dentures. Additionally,
food may becone trapped between the denture and the oral cavity of the
wearer. 25 Al kyl vinyl ether-maleic copolymers and salts thereof are known
in the art for use in dentgy; V Such di scl osures
include: U S. Patent 3, 003‘9‘8%@%?@?9& NN sued Oct ober 10, 1961;
y %e Pat ent 4, 9800 ATy TePRshlg dertire (dentali plaesennd dikentomprissieet goOted ). S,
Patknt 5, 373 b0 k8 biale¥ B! Dalture sthﬁﬁéé?sdarpﬁééﬁ@ﬁﬁ th teré@c%}bemgé?%é Pat ent
5,900, 470, Prosise et al., issued May 4, 199 U S. Patent 24, Taz
et 30 al, i sSERSwesmgiaa eugis of Hespes. | Prigr t%%%ﬁﬁmﬁf@'ﬁzde%@ in thgoral eavitgla | | ssued
January 21, #88@¢ sabitzer i $pliReioans dBuBGa 52 tlcd vﬂdﬁrf&?a /plez%e%%'ﬁfj soipe 11,
1996. In additjion stri insert 14 Qct ober 2003

PCTI US00/ 10188 We‘ﬁ?‘ﬁ&éheaﬂﬁ’éﬁ%%c‘*&ﬁ Hssugss g AeRie S‘Flbhzeéséafmu@ted WoIS.  Pat ent

4,880, 702 t 0 ofdprfanitehdhadent, propeisd Bt Liso 1d/pBRidd £ 6hsBioR or FadkBNbedv@n Sheabi | i zer

in the forn1gf a st& f conS|st|n9 8f t hreg
enture and thHe gums or tissue ereby 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
singly, in combination, and in combination with various adhesives and other materials in

20 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
the oral cavity of the wearer.

25 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
(ermann 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;
U.S. Patent 5,900,470, Prosise et al., issued May 4, 1999; U.S. Patent 5,037,924, Tazi et

30  al, issued August 6, 1991; U.S. Patent 5,082,913, Tazi et al., issued January 21, 1992; and
U.S. Patent 5,525,652 to Clarke, issued June 11, 1996. In addition strip or insert



| ayers. The two outside |ayers consist of a polyner sel ectgdchoarmoohe group
consisting of polyethylene oxide having an average nol ecul ar wei ght of
about 200, 000 to 10, 000,000, 5 sodi um carboxynet hyl cel | ul ose, pol yvinyl
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 d%“rﬁﬁnpase, after contact with water, when the outside | ayers
have been dissolved. European Patent Application 0,353, FEAUSHINE wi rt h
publ i shed 2/7/90, discloses an adhesive insert for dentures consisting of
a adhesive perneated fi'brous fleece and an 90 adhesive consisting of a.
pasty m xture of al gi nate and/or carboxynethyl cellul ose, polyvinyl acetate
and an al cohcﬂeﬂ@rﬂs@g‘iﬁé’ﬁ! are Bleg jsiavan. tHoe exelnplec Uit Peenttdctsh 10t agii@snasalel | as
many ot hers, ; § b i [ abilizi.ng conpositions
provi di ng _i1%615%3125@%#0{1%7@'5&”;g%é‘%gatgﬁg%%{ ?ﬁsf%’ﬁnec’p? i\%‘gﬁfmsl‘sﬂ ﬂﬁ‘fﬁ‘? it has
been di scoverla$rs H&e twretittidedayersonsith e54 palyme splesdd: fraantie grnp comistgg ol Kyl
vi nyl et her - iRlRIhGleRC ' ' | ene
conpri sing nar%n%s ?lufn&éaﬁr%qg?géc%ga(%@ggfe? @Mt%%%gﬁtﬁgg\ﬁr@ﬁ%é Boeicq?@'lcdquevel s of
free aci d Dr ooy catprametiylcelbinse,pelyiayldlcolitang mixtens theteoft Theinsidélagdry e
coMpoSi 1 ons RLsAbERIRRALHEE b B s USHloA mRieHPHNCh gl §551008, 1ygdgT vt er
adhesi ve, a bioadhesive, a delivery vehicle tor other actives, And/ or any
ot her appl i caMrind RAentpedase ader confagidrithswvaser, whers thie pusside tliyssumye beeal udi ng
- cosnetic por QligbieaN SuRRemipai [ f el i ign is to
%uflﬁet PaleRSAppAFatiBR 0863 3 8% Mlﬁ}r@lo lp‘atﬁlgsp%do??rég 3Lk

provi de al kyl vi ny] er-mal eic copolyners an rs cofprising
nggpesi um, and AAhEIvRinser fog dentures qopgjeing of a adliesine ppmeatéd Bbrbus\fisees afl afir ee aci d
for.

adhesiove aAREOSiohsiE 0K dabth Mnfeirdl of il TRVl Barb SR entures.
These conposi tion ef f ect |§vel %(Hﬂgl d dent t?r\gs%li n Ia?:egafr%r aguﬁ%%nglr?geéd 25

period of ti r?éy"‘gﬂl\ﬂ@ﬂﬁi?. : Hvernt oRtesite thrabaverioted tierbprlogins as wRlit es to a
denture adhessViRanyOSRas | 4 inodl SANMRKILS | 18 dBARLE ChtabRf Sgdﬁ{poﬁﬂoxﬁl lﬁ-ﬂridi\{ nyl
ether-maleic.acid ﬁo?q(.)ll ymer and/or terpolymers with 1sobutylene

e erein
the nixed sal'TPE8 s a cationic salt function conprising, or in the

alternative 30 cobsk@bdars S thal prysedf invdnbionD iahd bea %aitRvalp Wl J0XL1 NC
cations; jg om, 0% t o _abqut a%vcat_i on selected fromthe group

2. 5%, of L €0 |
consi sting of PR, CBBPYICRS JfomRrinGen oL ndml usther-males: eei esorolymers 3andhr omi um
manganese, nite@ymers ofithdsobutylehe EdiBrising nRhddiiin AACNE Hixed 8tstthRiRPHim f rom
~about 30%to S?Q%tle‘%)s%tf%%e iaci dv.qcforrgonegt ., an effective adhesive anmount of
"magnesi um cat’l ons; cand an - erf &8t Ve RdIRE S Apldunthe present daptprs pdissivect ed
from the growpmpositions may also be effectively used as a wound dressing, underwater adhesive, a
bioadhesive, a delivery vehicle for other actives, and/or any other application that requires
20  adhesion to skin or tissue, including cosmetic pore cleansing strips.
o An object of the present invention is to provide alkyl vinyl ether-maleic
. ) copolymers and/or terpolymers comprising magnesium and zinc mixed salts, together
with specific levels of free acid for adhesive compositions for firm hold, which may be
used with dentures. These composition effectively hold dentures in place for a prolonged
25  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 terpolymers with isobutylene
wherein the mixed salt contains a cationic salt function compﬁsing, or in the alternative
30  consists essentially of, from about 5% to about 50% zinc cations; from 0% to about 2.5%

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



consisting of calcium strontium and m xtures thereof; wherein the total

| evel of magnesium calciumand strontiumis fromabout 5% to about 65%

of the total initial carboxyl groups reacted. In addition the present
invention relates to denture adhesive conpositions conprising the above
conposition and at | east one non-adhesive self- supporti ngl4Qouber200Bhe
present denture adhesive conpositions can optionally conprise one or nore
addi ti onal adhesive conmponents. The present invention further relates to
the wuse of the conposition for the manufacture of a nedi canent to increase
t he adhesion of dentures to the oral céblty by appl ying the above
conpositions to dentures, directly to the oral cavit te or ridge of
the oral cavi thyomym é‘Bﬁga;?st‘?g“F]Eelt PRt Pﬁm“%i‘hcflt?“r\'@?’e%{’ﬂt%ﬁxmr"s‘e ErF?tn fFomhe

denture to thghout g% ©rabead 80% fefe 40RE cOfipdnefi\ehteffectiel AdHebilk RESGRI &TI ON OF
THE | NVENTI ON_The dentureaﬁcg ve cg}r 0si tions. of .t he prg:g_ent i nvention
conpri se magnBaFIETHM SAHPnS Apdanqiipetye ‘V‘E)‘T’m%llr'?tﬁqwm’\ﬁefﬁfle PRdhe FRPei ¢
copol ynmer andédsistigy abba{dsmm wrdnlfiumi smcbuﬁythﬁmehe(rwfe&»ﬁérahl me qaﬁbleyele.ﬁf's) wth

specific free acid Iev ) gati sel from.the group
consi sting of "EAE Tn™ WSW{]%?H? gP?Htéé g 06’?/ @e ol Bipl, o
conposi tions cml;oprgmﬁpstrmteﬁornnacmfn_oﬂ tlpmmdsem; meemamrelﬂastoedenhlreqadhehweaer osol ,
and then | nsBTTRHTT STPRENE 6 Soy Cvgeostin Sad A er Pt A e
conbi ned wi t hsuppgriiggigyer.clhe peasdnit dendlre at&bsnwaa:ompvﬂiuns bmsnptnonaﬂpmmlirlsqumeds or
2:\8/;[ tefl W_T_Ihggeg . Oor%g'@%i #l?%a}]téi,&leglﬁg gglil?oglﬁrét 1 Szpr}ees%llltsln\?‘er}lgo? ?l.fl’ﬁllért lt'evf:(flatesqt et he oral
non- adhesi ve sﬁslcrf tewpppesitiondor tbwmanuf@@m eraanacﬂmsnwte icompobe pdhesisn o t h a
dotai od desipisSlhe BfbipbPHI N BPUS PERANGBDAFE. RAPIE 22 B
invention is gealeavithepataw or médei ofi the orad GE‘hb’, perapnlweaﬁtetoabmh e d dlesrdafter

adhesi ve amuwcﬁ'm Qfie deﬁtful('eQGEHe\ﬁ éa& gﬁ{e\ﬁ?th@ Egvlll used herein, neans an
amount sufficient to prov&‘ adRer n%e to t e oral ca¥|ty and/ or adherence
of a dental prosthesis D& -' 23 b al cavity, without
toxicity to the ugUenrdahBRSvd (QJH%BQ io t:.b?t%ls’ resé\f‘ﬁlvé]lh&@&ﬁﬁﬂr@@mgéneglﬁ'ﬁ denture
material. 14 October 2003 WO 00/ PCT/ US00/ 10185 4 1 The term "AVE MA"
as used her ei #dzrceméxet galhplican aligyl yjny! ethprepalpipcepalymss jagd/ %tﬁﬂ@!mwthme term

"AVE/ MV | B" 1 gbRiftferdeOplefdrid YoRRIynerd) tthadpkottic Yed¥did SvBRT and"®@hfptiSing a

cation selected from the group consisting of calcium, strontiuim, 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” or "effective adhesive amount”, 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.



acid or anhydride, and isobutylene. The term "m xed pol ynes Cgadb&s2008r

"m xed salts", as wused herein, refers to salts of AVE/ MA and/or AVE/ NA/ | B
where at least 2 different 5 cations are m xed on the same polyner with
each other or with other ester functions. The present invention conprises
m xed pol yner (copolyner or terpolyner) salts containing as essential
salts: zinc and nagnesium cations. The term "free acid" 'TA" conponent, as
used herein, Yef¥H%ejther to the unreacted carboxyl groufSSEUSOURLE) of
AVE/ MA copol yner and/ or AVE/ MV | B plus any ot her nonoval ent cations of
car boxyl groups; 10 e.g., -COONa, of the4pol ynmer. Monoval ent cations

i nclude G oup I A cations, such as sodium potassi um hydr ogen, etc.

Preferably, the teme ol CRVRGIAY of A5 Ferdifl 08 HIBACHSR cufBRRRY 1" 0UPS
(- COON} of AVE and or AVE/ MW | B Iusrslo r| um an potassel um c?gt%cbd?ls Mor e

preferably, tFfRPOVEFH Fhetam MWA@ &S Bripspolymers et o bioylathes matsiscy |
groups (- COO-ci®br dnl‘iﬂn&é/ RadioruAdne! TRV RNV hixB1 pc;'l-?rﬁer s?lfsmor agdid %ﬁ@’a&s

adhesi ve 15 co nent", as ua herein, refers to adhesives other than
S

t hose descri bBSG greilng wins fosfelts ef AVRRAVA fad/er AXGRAMEB Merei ot depstsh fiffsrentt t he

present i nyenﬁdneﬁbaréﬁhﬁe@&{ 6e FnRARBmi¢S Rih BRA BihBr drvifi@BHef ésR8 flrblgond] 9ed sal t
are defined as the stoichionetric

function of the co mers .or terp me
percent of th&egY! g en ?ﬂ‘EWFseéa}"ffSWMéﬁ?éwg’mF eememe salts gonipeesr . Al |
ot her per cent egasialusid zine aad ma@feﬁmb)baﬁhﬁlbgh‘he thh ©frse Aid"eFW $8mpetintl Adi cat ed.
POy T et e S RSk 200 COROL UL GOt SR epeat e
qu- - - CH- Cf | - edpblyined ar@or AVEIMAHB ;ﬁkl. ﬂ1yvd”il€bi- @Aoﬂoﬁldhﬁ PAtiOBL O SartiRyldriupk;
cal, % ef er at&cyOlea, %’the pofj:r5mer onov egt ga?ions 1’11101:.1 5 nu;I) rﬂ&%gtmns, such as_
sodium, potassium, hydrogen, etc. Preferably, the term “free acid” refers to the unreacted
éarboxyl groups (-COOH) of AVE/MA 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 the AVE/MA and/or AVE/MA/IB. The term “additional adhesive
15 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
or terpolymer are defined as the stoichiometric percent of the total initial carboxy! 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

25

30



5 greater than one representing the nunber of repeated ocquiepBsenodf 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 C1-C5 al kyl radical), and

i sobutyl ene, having a structure of (A-B),, where Ais maleic anhydride or
acid and Bis_lo alkyl vinyl ether (preferably with a C1-C5 al kyl radical),
and/ or i sobutYP&HRY The specific viscosity of the startiBIUSHPEEI 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 ong conprise mxed salts
of an AVE/MA 15 copol yner .and/ or terpol ymer wherein t?ne m xed salt
contains a cationic salt faunction c rising (or in the alternative

consi sts essential.ly of) am effectivgn;dhesive anount of nmagnesi um
cations, from about 5% to aboutCBPSLiHe-CEams+— nom 0% to about 2.5% of
a cation selected fromthe|group consistipg off iron,| boron, alum num
vanadi um chrom um nmangahese, ni ckelo,___(; ppeln—y trfium titanium and

m xtures thereof, and an 2p effective adh¢sivg anbunt of a cation sel ected
fromthe group consisting pf calcium sthti and m xtures thereof, of
the total initial carboxyl Lgroups reacted, hglf'm xedlnsalt containing from
about 30%to about 60% free acid conmponent. The AVE/ MA copol yners have a
range of specific viscosities. For exanple, the specific viscosity is

pr-ef erably frodeveln K 9 ' | ume
CErLt 1 on of 1 e R aiiestds af Slf SRS BREEEoRs AL Baledt NS B! (0
et hyl ket ohe &¢atepen oy Wsenﬁﬁ%%lgﬂl&hﬂf 1§pyhaled aeoyrenges dfdha welubunitdasur e t he
speci fic Vi sGoabitdleHf R pafmer. 1% 14 Oct ober 2003 WO 00/ 61071 6

PCT/ USOQ' 10185 wei ght/vol umg solution in DVF (dimethyl formam de) at 25C
and a 1% wei ght / vOPuEPORBE OF GRPPlmer with isgbutyleng meage temolstmsr afingleic t he
total |evel GhhyRgHRsiatid) af AlkGi 1288kr Shiefaibi i r : % .t 0 about
60% nore prefog)*gﬂlp% fr,g)m abi(l)(gllt wll%%tos(gbofjh?wég% 3001‘{:' ?{I‘gﬁ?ﬁf‘éﬁcé Ei(}:lcziar boxyl

5 groups react hayipg # SEHFtrs) Pe@ePhasihgrec Ay is maleic aplydridgariaci and Biisn

contai ns fig oraleoikl clHap pkeTeradpwith 45%CZ bIRGL radi®M)Caridf R {sBh k. TThOBeRBOUt 15%
to about 40% zi nc cgti ons, ini_cgi al carboxyl groups reacted;

. of the !
preferably frofPsaseohfhecasieanhyrids gy peid obthe ferpabmst isypreferablyat {east abawt about
0.01% t o abous, éfaiblRatqedsi MOuSE pefdrally meBied Bea O%OMRHEPE1ELS Editin of

methyl ethyl ketone at 25°C. The terpolymer must contain at least some isobutylene.

The present denture adhesive compositions comprise mixed salts of an AVE/MA

15  copolymer andfbr terpolymer wherein the mixed salt contains a cationic salt function
| comprising (or in the alternative consists essentially of) an effective adhesive amount of
magnesium cations, from about 5% to about 50% zinc cations, from 0% to about 2.5% of

a cation selected from the group consisting of iren, boron, aluminum, vanadium,
chromium, manganese, nickel, copper, yttrium, titanium, and mixtures thereof, and an

20  effective adhesive amount of a cation selected from the group consisting of calcium,
strontium, and mixtures thereof, of the total initial carboxyl groups reacted, the mixed salt
containing from about 30% to about 60% free acid componment. 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 solution of the

25  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%



of iron, boron, alum num vanadium chrom um nmanganese, n4 Okieber20ePper,
yttrium 1o titanium and m xtures thereof, nore preferably from about
0.01%to about 2% iron- cations, of the initial carboxyl groups reacted.
Preferably the cationic salt function contains fromabout 37.5%to about
55% nore preferably from about 37.5%to about 50% free acid conponent,
of the total initial carboxyl groups. The al kyl vinyl ether naleic
anhydri de coPQ%¥!s are obtained by co- 15 pol yreri zi ngPEHUSPAYSS vi nyl

et her nononer, such as nethyl vinyl ether, ethyl vinyl ether, divinyl
ether, propyl vinyl ether and isobutyl §inyl ether, with maleic anhydride
to yield the corresponding al kyl vinyl ether-maleic anhydride copol yner
which is reagj I ] o M I r.. . Suitabl opol yners
may be pr epa?tlee%“%?%s?{-uﬁﬁg&nm %th@gafgllfr&f“%&e%?gtr%g? and ,kuﬁ’f“('ﬂghg"?g e US
2,782,182, asalutlg8ip?-buzna@ed 25Kdth of which are 20 incorporated herein by

reference in thei T ride and acid.for are al so
avail abl e from colrrﬁe'rtgrr[a %lk’atﬁé téﬁlplgf e:l g%@?gqég?n’ec% anp! I%&St{cﬁlgum ﬁ%?bﬁﬂﬁg{‘l on,
Wayne, N.J. topzhovi 6156 mere tprafivebly &bmnaboitcl 5P4 weabaut §5%, cafrthe( injtiah bdbdxipie

correspongin ld ik j y ﬁlgé rademar k as the "GANTREZ
S Series" gangm'a%}ﬁ#kgzﬁlgﬁ&%@é P %g‘ga{]y {rhégapggcﬁtg\:é%e y.tlo{}\ﬁoé]gal%“h%%ta‘:a iA’de

copol yner di ¥sthovicdh% pinqwemase preferablyafndny dbduti¢5% 50 kbauk 40fé zing catfimaveddheso t hat
the highly pglas. Y b rehd j le) . ] or di.ngl t he
anhydride form v‘fﬁ? %{{ ?;oh?efeatti&gﬁéﬁ%g?o g{x%é)tr'\{s)?'\g@d /f ﬁég\%bc ukg'sa%r éio rm may
be used as brefembhlydrine ghouthel % ncabpelr2% rof 6 yativo seléatad frdmethe giodp céisistimg ed

t enper at ur es of Yy RRrond diARAD QQka! l’:\%ﬁ : 8..of
aihhrgj)dri de-to?.ac_i!a h§°gr olysis. The l%t’gcg{%o gemq?%%ggeﬁygg&%éééﬁ% the “met hods
di scussed?i ntilanigm, pad wigtures hegoly pore prefesdblyefrem 2BM1t).01% tosshesti 2Wbiond, 1999;
U S. Patent 5337 093Mb inhAEicarBixyBleroupd 33HEH Afferaty ikOtioni@ 08l Wistionl 4

Oct ober 2003 WD, 00] 61071 PCT UR0CTIBLAE T Pat ety o GG Mo 4

i ssued Jan. eptainsgeom aput &7-3yeite @bnup §5%¢ Beretpyeleralily fiemoabontr37.50hts sbowmnt i ret .
The salt for mw,ffregla@dmoﬁgiﬁ,o@g,ley‘fmriﬁﬁmg&bg@g&fpg_ar ed by the interaction of
the AVE/ M anhydrjde or acid copolynmer or terpolymer with at | east one

cationic salt 5 %n%lFYloﬁi_,“yls e agleifa GRBETIdA copalmeers @ ebwaired shydicerm
pot assi unk i pélfinerRingARRIXDI Yl SRETIRAGHAST, Bty 2l thefyll VRS Lh@Nhyl HrQHdne: Y P cal  of
reactants of  a. Cﬁr bo>c%l If acid, such as, . for exanple, the hydroxide,
oxi de, acet afi¥mYietiendEopy| Koyl gitisr and;isobuivlvigH efhsr stilianaleic physiridero Yisldpr ef er r ed
enbodi ment, theecotiesponding Gyl VRN EFicthIRK| mymn&i&ssﬂthSkr&ﬁﬁiiyum
car bonat e angl or. C€1| cith hé/dr Xi de ar% util i zed. xed pol yner salts
conprising i ﬁﬁolyza e 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

20  incorporated herein by reference in their entirety. Both anhydride and acid forms are also

eto

available from commercial suppliers. For example, the ISP Corporation, Wayne, N.J.
provides both the polymeric free acid form (I) and the corresponding anhydride form
under its "GANTREZ" trademark as the "GANTREZ § Series" and "GANTREZ AN
Series", respectively. When the anhydride copolymer dissolves in water, the anhydride
25  linkage is cleaved so that the highly polar, polymeric free acid (I) is formed. Accordingly,
the anhydride form, which is relatively less expensive than the acid form, may be used as
a convenient and cheaper precursor for the acid. Elevated temperatures may be
advantageously employed to enhance the rate of anhydride-to-acid hydrolysis. The
terpolymers can be made by the methods discussed in U.S. Patent 5,900,470, Prosise et
30  al, issued May 4, 1999; U.S. Patent 5,037,924, Tazi et al., issued Aug.-6, 1991; and U.S.



10 cations can be prepared by the interaction of the AVE Wi aobger20ooe/ aci d
polymers with - iron conpounds, in the formof a salt, such as iron sulfate
n-hydrate. lons that formtoxic, irritating or contam nating by-products
shoul d be avoided, or special precautions and treatnent provided to assure
the renoval and absence of such by- products fromthe polyneric salt

end- pr oduct . ticular conmpound used should be 15 substantially pure
to assure obf%?ﬁ%ﬁgﬁa substantially pure, polymeric salt BA0SpY8#ect. 1§
the salt formof the polymer is desired,_ then an aqueous dispersion of
particulate zinc oxide is conbined\Mtrfnngnesiun1oxide (combi ned with
strontium carbonate and/or cal cium hydroxide).and, optionally, ferric

sul fate n-hydpadne 5,091913, Tazi eoaRiiesh whidy, 16de h&%ﬂﬁr!ocrlpgﬁ)altéafw tgfel'eﬂcet fie form

of a slurry, in an.%%munt sufficient to provide the sire"20 cationic
eI

content desi r 88 FiT end- product. This is done at anbient tenperature

and then slowy HMaatadfoln o?@m%ﬁ@e«\fbblﬁm@r@%& BE PrtPardd P HRUSerddtth RI R0 as to
e catjonic polyneric salt; mxing is

prevent | ocalj recipi tation qQf t I't;
continued to é}zﬁg&? &R‘PﬁSE“’Daf |a°‘FrFé’P§‘EP‘t‘f orf SIPRIYAGT YoRp¥Ulsest ioge catipaicettltni t h t he
copol yner . s Al fusetiont sueke lay magheiuf lzi6EEalditn, dodiugl, YaRei) drddc ¥t balbgigd 1N an

aqueous m xture or d ﬁS.sI ugr . of, one or, e di val ent and/ or nonoval ent
netal bases bY REALT AY M é@ﬂ%‘l%ﬂ@r%@gg TeRstRnty o 4 ebexylisgsidy srchie® r angi ng

from about 45fr éxamaleptht hykdéiide, oXiten edetat hadide, ldteatd)iete Sl 2R Q4NEEM meiRdnt. i th iron
iron salfs to the hydrolyzed and

cations is obtai t hrough  addi tion. of

neutral i zed n% r&f%g% T %#'%?%egf)cﬂr&?rf’é‘fd%’ EAFSHET; Brfep Forbiged Vidlh srqniimu t h

i Fan cati ons dashonsiel amiairedicinn lydroxite aeasiizéd) Mime @oiyigr s Séiftislngaahi on. 30
A

_t)ernati | Y..e:d [.ON I e. bl ended_ w t o] yner./ met al base
mi xture pﬁ‘?orca{dg{sg eﬁgﬂ%%r:%sgg mgeﬁacfnﬂ%ﬁf W&ﬁ%ﬂ&ﬁYﬁ%ﬁ’ Bofymery ¥ithy.t oper
2003 WD 00/ 6ligspkoREiRings) 80D Hod 86a Gilt) suctedstifor sulfafe -@ratdbove processes, the
resulting slurry jon.is.transferred to, shallo inle st eel
drying trays and g‘[“%?’gldﬂ?dr‘n?@“’f (ﬁ)-?ttg{e R PR AYR P%'QT"%%%%B@% Bﬁmﬁf‘/‘é’r?" at
60- 70C f or a ke peodutipesi aod treatmenst paptledtoasquteghe eawntil and sRdiceof swesyer ) and

remove water,faom wqg[ - hours). Alternatjyel t he
resulting sl ur?rm}l qrﬁtogletgg%l on Sélgg%o rhﬁ}ﬁ’(?ﬁaglaaé’tmﬂ%m{do“%%’e‘%bfh hot
steam to &y apdbsiandaliypuraip pisvre obleining a sutataotially pure.golyntesc mdt epdrprodicn t he fl ake
form After dryingmddlf sl of iR hof ' .whi.ch can easily be
peel ed off fromthe jtrays_orﬂglpﬂ é‘ﬁ??‘%&%‘i’g’ﬁ%%%ﬁﬁlg%{s%mam’f?fcémc’g%%er as
desired to préff eradesist sontoined ovith magasium eoxile aborhbigddnyitip soprinmi eshondet hods of

maki ng t hese diusPelichih hyriasf M Aol EFRE Suhe el Hhistll GEhAREYid 1 U S

the powder polymer, in the form of a slurry, in an amount sufficient to provide the desire

20 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.

Alternatively, the polymer is hydrolyzed and neutralized in an aqueous mixture or

25  slurry of one or more divalent and/or monovalent metal bases by heating the

copolymer/base mixture to a temperature 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 indicated by an increase in viscosity to stabilization.

30 Alternatively, iron salts may be blended with the polymer/metal base mixture prior to the

hydrolysis and neutralization reactions.



10 5,073,604, Holeva et at., issued Dec. 17, 1991; 5, 872, h@Dhctdoeaog3et al .,
i ssued Feb. 16, - 1999; 5,830,933, Synodis et al., issued Nov. 3, 1998, al
of which are herein incorporated by reference in their entirety. 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 invwﬂﬁmgﬁpture conposi tions. The conpositions gélbgﬁﬂagfsent

i nvention conprise a safe and effective adhesi ve anmounts oF e m xed salt
polynmers, 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 i-n joint usage wth other adhesive

conponents.  Opt ilaraher NO theAYBRSIryRssSE e rSURRR I Gr kdW®In 8 GankRSre@ i SENL
denture adhes]

e conpositions optionally . conprise at | east one non-
adhesi ve sel f# ﬁ‘ﬁﬁ@ﬁ&l‘ﬁﬁ“i g{?ﬂég .trgyf‘ﬁédﬂ frd dim Eozqeg air seplanice) sppvectiongVetayer i s
characteri zeg é70°Ctfsr @kinkistifficlent 8BviHoRkdUhS réatiEl et (RAHQY helPrehidbear i ty
e_ presence of water d/: saliva. The

for-the adhesive co oajﬂiioninth f t and/ or

non- adhesi ve "&¥&f 1&0%% yoeh (3byte F8-phpowTRIc | Adfernatiyge the tesulting Hurgs or _

pol yester 5 pedliibhO | R Bum dibd B 1008)6 200°CekIN hOSReAf &) Maforal@ QR A3ESI Ve 25
cel lul ose derivatives, cloth, fi broui fl.eece, paper, plastic, |eather,

m crocryst al PR giglrecover fhe nobyrer iyt forg, Aferdryipg. thernolymer tprms britilg es

t hler eof . IF>r efiekes wlmcarcax mrytﬁq;laiasd ?\Eﬁﬁlﬂ'ﬂhé&@_@r drid® hryaad in?ﬁ_eémunﬂ@é ¥ and e(r]I ,

pol ypropyl ene, on, .rayon, cloth, paper, microcrystalline wax, an

m xtures t heP‘é“'?S‘Pe.¥ aﬁ/@F%regr“éP?rVPd&fmésf"é’B’ﬂbP%%‘? SRviligBe PRPEHEY. o fsthofs o

nyl on, cl ot hmakifg thesnriked sifls FAVEDD. politaas e skl diSlbgion .9 Paleiideds. My be

i-{n’"any physi r uitable for. proyldi ength and/or .integrity to
the preseft g@k%é&f/@%&‘hﬁt t tSF‘SﬁQ“-éJc#%hgg?iiﬁrh &gﬂg M‘oﬁﬂ‘rﬁdf@bégm
00151071 PCTAMBONBINIBSSHrodiostnd, isswed Nete: 30 0998V ddiMAE WhichQiedRreiCiatirpdiatalls,
chopped, andbc% ré nat i rilrsn.h%r eof . In addition, the non-adhesive
self-supportl%g fial'ﬁf/’ed’n yB S or med by any process commonly known in the

art. Such processBg mirel sali golymerb bavd @egkepiqnabadhesig gdslitispwienvomekadl witkeed| e-

punched, carded. thermal .bonded hydroentangl ed t bl own, aperture print
bonded, 5 névégf &d;’ a%\’/@tsy‘fl-lagl i %EPF f/‘l% I %‘?‘8’? elé#gef@oﬁb&ﬁ!é‘ﬁ %cﬁ'gsnf%’élgt@% S her
Adhesi ve 1€o0mgemen ttemidsitiopy. eTlgntonipnsitors i of theaespm ShtentionScompyised sae amic| ude
ot her adhesi ng{gn t ‘ esi ve comonent.s,, ,f esen are used
in a safe anéﬁ‘%:?1 ?ec |s€\éne %cfhmétgi%\géséﬁnge@rf? %P&W%m’gnéen%rgbaﬂ’ ,at lfﬁéﬁ)o?%%e }%?'dhesi ve
conponent's nayight apt mere prefaubhoat lastad0 pefcert by meightoaf thedYmposition, as the sole

adhesive component or as a co-adhesive in joint usage with other adhesive components.

Optional Non-Adhesive Self-Supporting Laver

20 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
presence of water and/or saliva. The non-adhesive self-supporting layer may include
materials such as polyester, polypropylene, nylon, fayon, cellulose acetate, non-adhesive

25  cellnlose 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 wax,
and mixtures thereof. More preferred are polyester, polypropylene, rayon, nylon, cloth
and paper.

30 The non-adhesive self-supporting layer may be in any physical form suitable for

providing strength and/or integrity to the present adhesive compositions. Such physical



10 about 90% preferably from about 10%to about 70% and 1agstobarz@ber ably
fromabout - 20%to about 50% by weight of the conposition. Suitable
adhesi ve conponents include a water-sol uble hydrophilic colloid or polymner
havi ng the property of swelling upon exposure to noisture to forma
muci | agi nous mass. Such adhesive materials include natural gums, synthetic
polynmeric i5 guns, AVE/ MA copol yner acid, AVE/ MA copol yner anhydri de,

AVE/ MV | B, sj%?ﬂgﬁpg pol ymers, nucoadhesi ve polyners, hyRff 710188

pol yners, saccharide .derivatives, adhesive materials commonly enployed in
denture stabilizing conpositions and céhpatible with the polyners of the
present invention, cellul ose derivatives, and m xtures thereof. Exanples

of such mat erfohsSintladd ntdewdias, Aycves] Wahtifib@! cKbpPad, 96d adrhtinatighsdh eof.sqrji um 20
al gi nate, tragacanth, chitaosan, _ polyethylene glycol, acrylam de polyners,

carbopol ,  pdF§PHie apadifgre sclismoreringdayer e bpdermed byamipressshsoumesly

pol ybut enes, ibivh énhieat. Sieh pioc@sR ihidd @nBendédBbRyboRdY R bbidiki heddigdone,
cationic polyacryl am ol rs, Preferred are cellul ose derivatlves,

pol yet hyl ene pd‘f‘ﬁ%@l c,ar%g'l @’6‘?‘@3’8@&“ &Yﬁ@&?‘%&ﬂa%ﬁbl@% apeHae pRMaPYerht e,

chi tosan, Ppolneediay wetdhidodrplaid, adkombitiationg thefeber €of . Most preferred 25 are
cel | ul ose der'%at' es. such as t hyl cel | ul ose, carboxynet hyl cel | ul ose,
hydroxyethylé%#ﬁ%éé%%¥3£§339¥9gfopylceIIulose,

‘hydr oxy- propy! net T predeht iheaitton @athosifdne tHay aBo iIREE6ker JBhRRE coibhaf. ent s The
pr esent inveqﬁkgﬂﬁgg%eals% qﬁnﬁriseta redgciqg gggg%._The reducin% agent

30 aids in rensval “BF° FHRPHENY PRSPt TSRS NG safe ePvepdpesive amA¥itat i on of
t ?e,} m xeg. polIy gereral, sk dthep hditebiee mnﬁﬁMS xh:_iy\mrpzdségcﬁ af agletrehgf g&ﬂfabldugg%gﬁgn 10
pteferre e 0,8 Of _US in s 14 COctober

PCTI US00/ 1‘{)1%@8‘15??& g‘?eg"%‘é’ic"i o 36 1% (3 e i’%ﬁuiﬂdem%sélpfe "".mg"l% OR 30RRE i ng
agent may al S9%de abmieiD%, by weightuftietcomposiiohh a chel ati ng agent. Preferred
chel ating agents | d LT tartrate | act ate,. and, t.he |like. The
reduci ng agent angé]%wcﬁg%g{ei %é]n%gréeé%t mﬁ%{‘/e 3|‘§%°‘f§8'%‘§| I?”?@P@hc icﬂﬁc‘é‘k( or

conposi tion pplyowr rtiaeng theerepeitn df havelling wdohcéxpasuee s@fmdoiftae O frm a

adm ni strati Ay g-ﬁgir?o% g@%ﬂ S‘:_ﬁcl]i 9&&& veaﬂ gx%ﬂ% {n(c)l\tlx ed hgglréﬁgc%ﬁ%agd%ﬁegﬁgfgp

carriers incl ug sur tants, solvents, C.
chel at i ngtfagenms AYEMisengolymersnide AYRMA témbincambydride, AVEMA/IR syntiedaf e and

et e T, S BB, R B 11,
damage to or #fhesive materials commonly employed in denture stabilizing compositions and
compatible with the polymers of the present invention, cellulose derivatives, and mixtures
thereof. Examples of such materials include karaya gum, guar gum, gelatin, algin, sodium
20 alginate, tragacanth, chitosan, polyethylene glycol, acrylamide polymers, carbopol,
polyvinyl alcohol, polyamines, polyquarternary compounds, polybutenes, silicones,
ethylene oxide polymers, polyvinylpyrrolidone, cationic polyacrylamide deymers.
Preferred are ceilulose derivatives, polyethylene glycol, polyethylene oxide, karaya
gum, sodium alginate, chitosan, polyvinyl alcohol; and mixtures thereof. Most preferred
25 are cellulose derivatives such- as methylcellulose, carboxymethylcellulose,
hydroxyethylcellulose, hydroxypropylcelluiose, hydroxy-propylmethylceiluloss, and
' mixtures thereof,
Other Ingredients ‘
The present invention may also comprise a reducing agent. The reducing agent
30  aids in removal of the denture from the oral cavity after application of the mixed polymer

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



tissue, and alteration of the denture material. Thus, a daBiosBe\v28s er
applies the mxed i0 polyner salt adhesive conposition to dentures or oral
tissue and inserts the denture into the oral cavity. Wen renoval is
desired, the wearer sw shes in the nmouth, a denture releasing conposition
conprising a reducing agent and/or chelating agents and sui tabl e

sol vent (s) WR{&hydids I n releasing the denture hold. %Tl tion one or
nore toxicol ogicall'y-acceptabl e plasticizers may al so be A8ided i
the present conpositions. The term "t oxi Eol ogi cal | y-acceptabl e", 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 uaseabicracidhand ir w&ansoltﬂ:dmmhs.i tThenedicligl dsehe xdiqnﬂ&&%le uldlt el at e,

? Ir |ete{1 Klyl 22?3‘%"%&“& 9&&){' ?é?%]tn‘@%? re)fe,%!egcﬁg%"!ft?’glagé“fesﬁ‘?‘ F%s% el’L‘Bé‘*(‘:"gil‘Pérsphat e,
di met hyl sebalectate, anéﬂh)hke ngyccduangageetdnyfpp&mhaﬁg/dgcmmyIalsgby@dmlv&écﬁm a0- and

p- tol uene et 4 j i [ asticiz may be
present at a M\?eﬁ 8%1%3 ﬁ'tg%}ﬁ t“%gi aﬂ)?‘lé‘f“@ ?'fer’é‘ “about 1%
to about 39% toky avdaﬂpgmeddbrmsmhuu@m)oSuc&ucmsrs m'Ehﬂe ptrﬁstani sdee‘iits,léte adhesi ve
conpositions whic i ort| | ayer
may al so conpri se&ggt%gﬁr\é) %@?O?F%@P ?g%gé ¢ ymdseaget lsﬁpgf r}?
present, wil | Thecterp sefe andefiegiine asiognt”.oh usddehewennmms aadinemt\m‘ﬁcﬂmposidtl on.
Conposi t| ons f a i n
pol ybut enes, 12::'.%1%%%%215 d@ﬁrtllljljtmgiﬁi gl?th%)géaf%ﬁwfﬁﬁ?&hgg E?’Z O\ﬁ% e‘%@% Whet iC
pfol ymers, . andissys gad glemtiomel the fenturhmatgritle Shve 2| daytere wm:;er hpphpsr ths @titedat a

e\ vel of fﬂ;o @p&yg lpaéhgg, ab fr.om about 0.5%to
about 20% er wei 9 1 i ee @g&r%lgg?? ?%r@fsadzgghg% ”?‘g‘B%eé‘S\‘}B 16"?1
PCT/ US00110 18‘!3E orp a"ﬁér “Qtﬁp temAvel isdgvitedi hpwsarkmetishde inctk oroatit s denture
preservat i vesreRhaiy &ﬁp%ﬁdﬂ}@om? Afing PEé&Q&iJ’g @ﬁtaﬂ% chea é: %Laﬁd SiGbhe 2S

silicon d|0X|de and et h ene and ve u |qU|d
petrol atum poivey S&Y"B’ﬁﬁ‘ a‘ﬁ‘i ‘Hé‘?‘@ﬁméfhle dﬁFﬁHeQPls‘cer in. Pr ef erred are

pol yet hyl ene gl yc@| addiidd 660 oflinfo¥d @&ucowgsialaﬁéc&éﬁka%umst@wf

:f?{evﬁ
preservatives, thickeners 5 and vehicles nay be present at ve]Is of from

about 0% t% aBdted 20dhe HﬁS%?WS*B?nSt hie teghpiesireloginsily-meeptadetpes ksl ons of

the present lmwtlk Qided"RY dedefibt mafehisd @hANLe QhitAR! & tth?”EBﬂ&E“bx%ﬁY@hfo?h
provi de flavo f.ragrance, nngqrdsensat e benefit (warm ngb cool I ng

agents). Sui tagﬁllg TR, i nuags prEeT ARAlsy | Plgsticizess jthat snay| besped inetht ng
agents, ment hdsent compositions include dimethyl phthalate, diethyl phthalate, dioctyl phthalate,

glycerin, diethylene glycol, triethylene glycol, Igepal®, Gafac®, sorbitol, tricresyl
20 phosphate, diméthyl sebacate, ethyl glycolate, ethylphthalyl ethyl glycolate, o- and p-
toluene ethyl sulfonamide, and mixtures thereof. Plasticizers may be present at a level of
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
25  self-supporting layer may also comprise a coating which is sticky to dry deﬁtures and, if
present, will be placed on one side of the denture adhesive
composition. Compositions suitable for use as this type of adhesive layer include
polybutenes, silicones, rubbers, ﬁétrolatum, natural polymers, synthetic polymers, and
mixtures thereof. The adhesive layer may be present at a ievél of from about 0% to about

30  70%, and preferably from about 0.5% to about 20%, by weight of the composition.



10 nmenthyl |actate, wintergreen oil, peppermnt oil, speangiolioh&idogs! eaf

al cohol, clove bud oil, - anethole, nethyl salicylate, eucal yptol, cassia,
1-nent hyl acetate, sage, eugenol, parsley oil, oxanone, alpha-irisone,
marj oram | enon, orange, propenyl guaethol, cinnanmon, vanillin, thynol,

| i nal ool , cinnamal dehyde gl ycerol acetal known as CGA, and m xtures
thereof, as well as coolants. The cool ant can be any of a wde variety of
materials. 139%E%bed anong such materials are car boxanPE&FSVHEES hol |
ketals, diols, and m xtures thereof. Preferred coolants in the present
conposi tions are the paranenthan carbokyani de agents such as

N- et hyl - p- ment han- 3- car boxam de, known commercially as "W5- 3",

N, 2,3-trinmethyl - 20&5051&9@&"\%‘:’&% lﬂagn%cg&%g“ﬁ A{Eesz:sgﬂc%ﬁ%nd ”LXt&”eS

t hereof Additional preferre ants ar rom
consi sting oPTREMERENS; thigkezers syrbigs ﬁb?@fplrwpbn@dlpowetdylme gibmoN\mda&hﬁle 10

manuf act ured srm‘l I@l‘iﬁﬁl@gﬁetmmﬂﬁ hf?éil%latrﬂrlr y e&l cﬁp%@l Rferse e

manuf act ur ed Haar mann and Rel ner, nown
Frescol at (r) Pﬂlﬁ?{@ﬂ%{*&tgw@dsﬂwn Kioxideeand pmumer ﬁelprantrmess:eams, mtamem and

menthyl ag USﬁﬂvéﬂﬁ:le@&ﬂy%@ﬁfeb@n?aﬂ%ﬁsr&“ﬁoﬂpﬁoht%%)'E(P bRkCio%, 'bzggf‘g?fﬁqga these

conpounds and racem c m xtures thereof. TK-10 is descri'b Pat .
No. 4,459, 4280mBQsAR et 25 al ., issued 7/10/84. W& 3 and ot her agents are

described in U. S THeaéomp¥ationt. dBhe lfidsent YAERQR: mBF aRb - Lgclﬁcﬁ dod e 23,

1979; the disclosure of, both are herein incorporated reference in their
entirety. Thé%"%p%‘é‘ﬁh’f"lé‘dhﬁ‘i?“ﬂ% figyopfEagranes, and/qr senspte yenefiy @rwalbear caolisg 0 about

([J by wei gbgenaj Bliib R URG6rehis GoludE A 88 iR IRAShihl QPSR RY, used as
nture adhes and/ or used _as a 30 bi oadhesive on wef tissue such as

mucosal t'Pss{PEe 51 Iifo & nterprasn gikppBgmig oY, spepFainkeib deafilcohgl) plovd hnd oil, -

conposi tions mmr&mmseﬂn&m@ehm@rm QG101 -nERG! akéraledafl) RhizeaOFary 00/ 61071
12 PCT/ USOCO 1 185 ther@geulr c actives suitable for topical admnistration

to nucosal of* ’V\%’i 1°s SBE 97 maﬁPﬁaeséem%ePa%mvenﬂwv@" cingpsmops ed

herein, descwiniés, tagm,tzmawbr clnaiddeRiR gNRE0] a@tarsﬁlow as TGA, ikd #h@ResaAbSOr bed
through wet 1SS rfa(ﬁes of the bqdy such _as the oral

oS e o, JJu sal &H

cavity, wounds, ‘Blpﬁ % & CU SEe b GPY ©h& RIF (Yariefn of Appeelsc act i ves
may be pr1esefm1ud51 atong shehlmlateﬁils fue arbakimrides Offerttiiol R, diolYandMie@éght  of
the conposit Th tic actLve that .are useful in the present
conposi ti onsth?%S udgre?eo {II ‘r’ﬁ%"r‘ﬁbrﬂart QEHEY  SURRPSHEns 3t (fke Pé%“F‘HPPé‘m des,
bi sbi guani desarbayampitieaghts swh aahlt-dﬂbrl-p&nenﬂlan-s-usrbomdeﬁm{oarﬁ)éthinEtexalI)nﬁonyCl n,
kanamyci n, me\;vg %n' g@f}?ltnrnethyi-z ?slo{)rggﬁbrma%m?ﬂde,a tolwn as “WS-23,” and mixtures

thereof. Additional preferred coolants are selected from the group consisting of menthol,
20 3-1-menthoxypro'pane-l,}diol known as TK-10 manufactured by Takasago, menthone

glycerol acetal known as MGA manufactured by Haarmann and Reimer, and menthyl

lactate known as Frescolat® manufactured by Haarmann and Reimer. The terms menthol

and menthyl as used herein include dextro- and ievorotatory isomers of these compounds

and racemic mixtures thereof. TK-10 is described in U.S. Pat. No. 4,459,425, Amano et
25 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 a level of from about 0% to

about 50%, by weight of the composition.

The present compositions may be used as a denture adhesive and/or used as a

30  bicadhesive on wet tissue such as mucosal tissues, wounds, oral mucosa, ete. The present

adhesive compositions can be used to deliver one or more



i nfl ammat ory agents such as aspirin, acetam nophen, naproxgme.#aeg dodbs salts,
i buprofen, 10 ketorolac, flurbiprofen, indonethacin, eugenol, or

hydrocorti sone; dentinal desensitizing _ agents such as potassiumnitrate,
strontiumchloride or sodiumfluoride; anesthetic agents such as |idocaine
or benzocai ne; anti-fungals; aromatics such as canphor, eucal yptus oil,
flavors, fra or senates (warm ng or cooling agen | dehyde
derivatives Wscﬁdgﬁﬁzts benzal dehyde; insulin; steroids; anﬁ%’ﬁ“ﬁﬂﬂgﬁpl asti cs.
It is recognized that in 15 certain for,lgs of therapy, conbinations of these
agents in the sanme delivery systemmy e useful in order to obtain an
optimal effect. Thus, for exanple, an antimcrobial and an

anti - idnf | am‘rﬂtempaxtia?feﬁnes Bﬁ;&blbefoxctmﬁhhlr‘@ld]iﬁi?raﬁmﬁ 'td"lﬁlh&)sﬂﬂiriwv&][tﬁsuﬁéf Sgén to

provi de coni ne tiveness. Proces r Preparation of the Conposition
20 A proc esg18 or f)hr%rg %ﬁf ﬁc\g{]w%fe’tﬁs 78 hrgifedss e%%?ﬁbtgg’?‘ﬁ‘ ghgdbygpagalegicaiesent

i nvention ( estivamben sheebel througtade tissue bt Budos surdREsQF MebodPash @Sthe 6RAITPT | SES

conventi onal i.sclased in.the art. . ventiongl nethods are taught
in US 5,525, 8@?’@"3";‘%?{’ a?ﬁ‘h@%‘i%? S“iﬁ?&f%sswf@%@eaﬁv actyg8 mEY BB BT, | ssued
Cct. 10, $964talSst effrom aboutdl; to abifiit 309,45, vaedzht of thiodompasitidn. al . , | ssued Dec.

17, 1991; and US 161, LI et al issued Feb. 16, .1999, 5 all of
whi ch are herein ﬁﬁ%ﬁ%ﬁ%r%‘f'{n&% E}%graer% eFeRL i ey Rispent Somppsi]ps 5&"]}‘5&"0%55 f or
t he prepar at pmicbbitlagenty smehesstiodinen tukforansiddselsishigianidaspaihtnolies antpiticonal | y
conprising a N | self-supporting |Layer. onpri ses coating a

wei ghed am)lsm'? %s]?‘ii{?ﬁ ng ergef’{l/%ayc’og%ngﬁgﬁg’s mgﬁ?r&dizfgllg’ ﬁBrf’-?‘Q‘Zq‘i‘E@nvé“g'

sel f - suppor t inflgmmaleer agefithsuch ap rsits scétanidophen, oaprdxdnnant)Sts 52167 bupd&n, Li ang et

al, )i ssued MaLi&hBia2 1 ; 1 issued. 2/ 16/99. Liang.et al.; US
5, 880, 172, %tai ah eut}bq %??e?’qﬁ?ﬁ%ﬁéé‘t gggg?%ib ooarr o en%ﬂ?lc‘%se“ﬁ 8 -

i ncor por at edagretssigh ap potpsfumrimte sirontimashloridner soditm. flupddeOatestbaic 22603 WO

00/ 61071 13 RihhMRRAi1Od8Rnb0End ShtThund " ' ks, "Process for
Preparation the Conpositi olrlly"' gé%{il o'n,égigrgg#éugtsmstsg&aag?%H%ﬂoggh&@mr° lrl’y, or
suspensi on. EErsdiRerances o eRsYerettasming pr lseoling agents).omdt didshyisriedivigss ve

sel - SUpPOT { bl s A¥RachiRk k! hOR:; SecpHIERE 1t ACkekilS tting

t he non- adhesi v_eassel f-gltygportui ng b5 ’?gllg:mgmﬁﬁ? vvat'erIF %u‘lr?l orzfﬁ( g.)atéﬁfti ng the
adhesi ve '€onfsttdfermsehierapy porahinasions f thees agentsyinrthesanie délveryspiest miyly t he
layer with wadel in 6/ 181056R M pEmbingread NS, 6 SAMONEMnliSierd aﬂ@%ﬂer and/ or
ot her sol vent(s) mand coati ng toge resulting m xt 8’?@ on tﬁ’?"f‘g’%; C)

coati ng anti-inflammatory agent may be combined in a single delivery system to provide

combined effectiveness.

Process for Preparation of the Composition

20 A process for preparing denture adhesive compositions of the present invention
(creams, powders, wafers, liquids, aerosols, pastes) comprises conventional methods
! disclosed 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,

25  all of which are herein incorporated by reference in their entirety.

A process for the preparation of the present denture adhesive compositions
optionally comprising a non-adhesive self-supporting layer, comprises coﬁting a weighed
amount of the adhesive components onto the non-adhesive self-supporting layer. This
process is disclosed in US 5,877,233, Liang et al, issued Mafch 2, 1999, US 5,872,160,

30  issuned 2/ 16/99, Liang f’t al.; US 5,880,172, Rajaiah et al., filed Oct. 25, 1996, all of which

are incorporated herein by reference in their entirety.



the layer with the m xture produced during AVE/ MA pol yner saressiong; (d)

i ncorporating the adhesive conponent(s) into the layer as the layer is

bei ng forned; and 10 (e) dissolving the adhesive conponent(s) in water
and/ or other solvent(s), wetting/coating - the resulting m xture onto the

| ayer, and uniformy sifting one or nore adhesives in powder formonto t he
wet / coat ed | d optionally re-coating/re-wetting th t he
m xture and/ﬁ%\é(/alt%@r (f) the method of step (e) repeat egc%/@#éﬁ% e tines;
and (g) any conbi nation of the met hodq in (a) through (f) above. 15 As

di scl osed above, the adhesive corrponentg may be dissolved in water and/or
ot her solvents and the resulting m xture coated onto the |ayer. Solvents
for the polymers Thiarminudzﬁxm&t' efs WaDIChis 2PROGS If6r Brogdation ECHAekionr opanol ,
i sopr opanol , ethan 1, 4- but anedi ol , cycl ohexanol, and

di et hyl ene gfSfagt ™ eé%tﬁé‘rs%lmb‘?n BERa P WPREBABY s such as  t et rahydr of ur an,

et hyl ene gl ycol ma&ﬂb&‘shylcoﬁbdmeﬁts rﬁhyeliehgdaeﬂeangdllymeh-amgwéreémsubpceﬁﬁger 20

di oxane, and, et hyl ether st e such.as .ne acet acet ate and
oo Buey 1 2 o e ine o R ek hs? iiad 3 Vb e e Bve SO e 6
benzal dehyde]ayéro-nthaﬂ:aakemmmp kiftinig ol adhemtehy:lnp@iehyﬁowldats) Betp itk m&tyane

| cohol , Lol thyl i tyl
et one: | act Siio g HHERE TR STt o) Ao 7 esfre%%%ﬁé?pci@r%ﬁﬁ 2.
pyrrolidone, wﬂtepgndtoobﬁ:dmm@ent{u)dnd)cﬁayng)ihammlmg mlmgmi-emamd)hm (s)miatn@s
benze.”e’ tOI %nﬁ er2 (}éyéhgnlgixtur% %‘cﬁlbcd duﬁr al Car A pf)g%nré] ggﬁécgﬁsm&e (d)

gasol i ne; orinate rocar

r{lSO r obenz e n excorpbrhmgdﬁmdlwsmt dmyﬂpewat(ﬂ umh kharlaxdeas thetaysrlie bang folthaiy ardie;
tir opar af fi n rcabt such as

e b L eBN A Pt S AR0G AN USR5 B SR LRR

pyri di ne andthectﬁa’uﬁmhymxiﬁlm oraenitiebelayed Oaniy wnf formiye @i fidrg wmrsmﬁrcradhdmeqjml yrrer s

are water,

acet at e, be g?&%?% oH{of or nalc%fleéﬁl%%g %@?@%Hg] l lteer‘r:rg?ﬁ'%%‘ ng? %y% a@fl y@ g%/er 2003
WO 00/ 61071 the rmmeus@@v wga8E) Fbetmyﬂ'ed ofstercésd treated| roeitiglé fimes; and (g) any

N- et hyl - 2- p¥6rﬁt9ﬁétxgx95‘ﬁhe ngﬁ g‘q:ne di methyl  formam de and

m xtures thereof. Conpoun s conm)n use as plasticizers can also be used
as sol veri#fs for th@lwswge ﬂamnea@vea@m’penez@r@yuh@cd!aa@!éeddmrmtdnwdfwht hal at e,

di et hyl  pht gﬁklasroﬁrentghrﬂ%é' lles@lmg%ﬁkﬁ‘l}eeooatg& Yiki& Elﬁ'(l:i}fr Cgo?\;eﬁ% ek (iR -

triethylene glycol, al (r) 0, sorbito
tricresyl ph&$ weter glgHolssadfpasapahanely Prypangﬂ W@P@Hﬂel ethenoh prigeathal v
ethyl gl ycol au&uraf@ifbiPeycRhsiaRS, Sidkthpittle’ QRN @frs or ether alcohols such as

" tetrahydrofuran, ethylene glycol monomethyl ether, diethylene glycol monomethyl ether,

20 dioxane, and ethyl ether; esters such as methyl acetate, ethyl acetate and sec-butyl acétate;
aldehydes, ketones or ketone-alcoh;:is such as benzaldehyde, formaldehyde solution,
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,

25  xylene, hexane, mineral spirits, mineral oil, and gascline; chlorinated hydrocarbons such
as carbon tetrachloride, chlorobenzene, chloroform, ethylene dichleride, methylene
chioride; nitroparaffins such as nitroethane, and nitromethane; mercaptans such as
thiophenol and 2-mercapto-1-ethanol; and others such as acetic acid, pyridine and
dimethyl formamide. |

30 Preferred solvgnts for the polymers are water, methanol, propanol, isopropanol,

tetrahydrofuran, methyl acetate, benzaldehyde, formaldehyde solution, methyl ethyl



Sol vents for other adhesives such as CMC, which may be opthenabbspobficl uded
In the adhesive conpositions include m xtures of water and water-m scible
solvents such as ethanol and acetone. Solutions of |ow concentration can
be made with up to 40% acetone 1o and/or 50% al cohol. O her sol vents which
made be used include ethanol am nes; ethylene - glycol; glycerol;

1, 2, 6-hexanetriol; nmono-, di-, and triacetin; 1,5-pentanediol;

pol yet hyl ene \YP9¥@#7L( nol ecul ar wei ght 600 or |ess); propyr@Esogioysol ; and
trimet hyl ol propane. When the adhesive conpositions are prepared by

di ssol ving the adhesive 15 conponent(s)i4in water and/or other solvents,
various enbodi nents of the process includes: dissolving the polyners in

one or nore of_ the vent s .f or. ool rs; (djssolvin an optiopal adhesive
"n a suitabl e<cipy dipedn ool Npa“?%gsfl’é’éﬁ}fdf’f‘%g R 2P ETIbRS S,

adhesi ve sel ffosuappdy andmgxtumy érereaf) dCdnipends pbrmtuety hyed sk hlastiaflerd 8 o HFOT €
adhesi ves ont g e ayer . ating.the | r..c b chi ev by

t echni ques cour?ﬁ%% sfl‘%ﬁtgkﬁ% np(i{ eersafgmeE}g ﬁ‘%ﬁdﬂﬁﬁﬁ% %%Fa‘gﬂstﬁ?‘g'ﬁ ,ated‘glﬁtﬁgr

bl adi ng, spr aphithaipte, dioptpi widhalatet, glycefdin,alicthyivpe plytolyreiethylas diyeel Igipp@id-ed on
the | ayer by e 1 | hed ve,. I r i.s.then dried.
Next, the %en‘%@? gggﬁgg\ﬁ&%ﬁgﬁﬁc}‘%ﬁ Rhg%lr%%%h%ﬁl&gﬁlﬁe@a\éaetg’oﬁ%ﬁ 8°qf)t§’/ runni ng
it through a ethyighthabf ethyl sbrolate.ond pdoluank ethylonifenamidet her suitabl e means. The

conposition is th oW l. j,.C ess..or flat-rpoller or
ot her suitable 25%%%%%&%%315 %ﬁé}%%g %‘E}Pgaﬁl%?ﬂ%ért\l | e"-‘"c"ﬁ{”ﬂ‘aﬁ{’ 6“05'8?1 Ure
shapes. Thesethediptive qempositinns friclude mixtanppof vorer iahwatér-thiseble soipasi suttoss t 0 t he
dent ures.  The | .owi X1t ' e J

e’ﬁbn))di ment s vﬁtlﬁaﬁ%ﬂnﬁ%%%ngco e o%?o{l%%%@égt%ﬁ?&%ah\?g;ﬁ%& 'ﬁtgiéﬁ'%%r%ﬁmgs are
gi ven sol &y angfor §4%e alsehop gd@ergplvents which madd tresalidcledesthandlasipeshethyenst r ued
as |imtationg,@f tRReBr:32BnekMMERE; HbnolVRRY, %dvqxﬁacét;d;mi,%-p%aﬁe% & are
possi bl e wit hout departi ng Fromthe spirit and scope of "the " 1tnvention. 14
Cct ober 2003 RAbyeHylers ostycol s(upisrrigrsOryiahy 1 8 50 XaVResE); 1prpierEhalkell | avi ng

exanples A tqri&leﬁ%%[-d various m xed salts and the process for mnaking

these m xed salts 0 VE/ MA pol ymers: 5 ABCD
When the adhesive compositions are prepared by dissolving the adhesive

15 component(s) in water and/or other solvents, various embodiments of the process
includes: dissolving the polymers in one or more of the solvents for polymers; dissolviﬁg
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

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

; ) Afier 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 smooti in a hydréulic press or flat-roller or other suitable

25  means. The composition is then die-cut into denture shapes. These shapes may facilitate
application of the composition to the dentures.

The following examples further describe and demonstrate embodiments within the
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

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

mvention.



Component (In Grans) (In Gans) (In Gans) (In Gans) Water 28530230048282850
Cal ci unb. 692. 852. 8514. 24 Hydroxi de Zinc Oxi del8. 7618. 7618. 763. 13

Magnesi umd. 657. 741. 557. 74 Oxi de AVE/ MA120120120120 Anhydri de Pol ymer'

Resul ti ngCa(10% / Zn(30% / Ca(5% / zZn(30Ca(5% / zZn(30Ca(25% | Zn(5. M xed

Sal t FA(45% | My(15% % / FA(40%9 1 %9/ FA(60% / % / FA(45% / My(25% My(5% My(25%
E. FGH Conmponent (In Gans)(ln Gans)(Iln Gans)(ln G ans)

WAt er 2850285W23%6850 Cal ci um 2. 855. 55 Hydr oxi de Stront i sowmso/g2gsl. 355. 67
Car bonate Zinc Oxi de28.1428. 1418. 7618. 76 Ferric0.34 | GantrezAN 169

avai l abl e from | SP Corporation, and/ or 18&/E/ MA copol yner with specific
viscosity of 6.3 and/or 7.3. 14 Qctober 2003 WO 00/61071 16 PCr/US00110185

Sul fate, N- Hydrate Sodium.6. 15 WHQF AT
EXAMFPLE T (A-7)
The following examples A to J describe various mixed salts and the process for making
these mixed salts of AVE/MA polymers:

A B C D
Component (In Grams) (In Grams) (In Grafns) (In Grains)
Water 2850 2850 2850 2850
() ‘ Caleium 5.69 2.85 2.85 14.24
Hydroxide -
Zinc Oxide 18.76 18.76 18.76 T 313
Magnesium 4.65 7.74 1.55 7.74
Oxide
AVE/MA 120 120 120 120
Anhydride
Polyrmer1
Resulting Ca(10%)/Zn(30%)/ | Ca(5%)/Zn(30 | Ca(5%)/Zn(30 | Ca(25%)/Zn(5 .
Mixed Salt | FA(45%)/Mg(15%) | %)/FA(40%)/ %) FA(60%) | %YFA(45%)
Mg(25%) Mg(5%) Mg(25%)
- E F G H
Component (In Grams) (In Grams) {In Grams) {In Grams)
Water 2850 2850 2850 2850
Calcium 2.85 | : 5.55
Hydroxide
Strontium 17.02 11.35 5.67
Carbonate
Zinc Oxide 28.14 28.14 18.76 18.76
Ferric | 0.34

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



Magnesi unB. 13. 14. 651. 55 Oxi de AVE/ MA120120120120 Anhydr i dq483{0¥5@r003

Resul ti ngCa(5% / Zn(45% / Sr

(15% / ZnSr (10% / ZnCa( 9. 75% / Sr

M xed

Sal t FA(40% / My( 109 ( 45% | FA( 309 ( 45% / FA(30(5% / Zn(30% /

I Mg(10% % / My( 15% Fe( 0. 25% / FA (50% / My( 5%

| 7 Conponent(In Grans)(In

G anms) Water 28472847 Cal ci unl7. 0815. 66 Hydroxi de Zinc Oxidel2.5112.51

Magnesi un8. 104. 65 Oxi de AVE/ MA120120 Anhydri de Pol yner2
Resul t i ngCa( 3@/ 20% / Ca(27.5% / Zn(2 M xed

PCT/US006/10185

Sal t Mg(10% / FA(40%9 0% / My(15%9/ FA(37.5%/ 2 Gantrez AN 1 69 available from

| SP Cor poration, and/or AVE/ MA copol yneté with specific viscosity of 6.3
and/or 7.3. 14 Cctober 2003 WO 00/ 61071 PCTI USOO’ 10185 17 Wi gh the above
conponent s at : a?ed&'_ —a 4t et—eacten—r-ess WhH— S G881 5%0 OF
water to prq-Ls‘]lfur’ry bl | powders exXcept the AVE/I\/A Wash down t he riesi dual
powders frqiiviie wall of the vesgel. Then repct the mxture at 8q to 95C.
Dry the sol yGL&inT n rays 5 rnamjoven ar 80 to 70C—Mit—att-dri+ad fl akes
to a fine pmﬁgg‘ gui val ent m xeq salts of JAVEI MV FB can Ee obt & ned by
t he sane net °’é{§" above, substitdting the AVEf MV I B flor AVE/ MA, |at
vari ous | evdlMrgnesium 31 3.1 4.65 1.55
Oxide
AVEMA 120 120 120 120
Anhydride
_ Polymer'
i__,) Resulting | Ca(5%)/Zn(45%)/ | Sr (15%)/Zn Sr(10%)/Zn | Ca(9.75%)/Sr
Mixed Salt [ FA(40%)/Mg(10%) | (45%)/FA(30%) | (45%)FA(30 | (5%)/Zn(30%y | -
| /Mg(10%) %)Mg(15%) | Fe(0.25%)/FA
(50%)/Mg(5%)
I ]
Component {In Grams) {In Grams)
Water 2847 2847
Calcium 17.08 15.66
Hydroxide
Zinc Oxide 12.51 12.51
Magnesium 310 4.65
) Oxide ,
AVEMA 120 120
Anhydride
Polymer2
Resulting | Ca(30%)/Zn(20%) | Ca(27.5%)/Zn(2
Mixed Salt | Mg(10%)/FA(40%) | 0%)/Mg(15%)/
FA(37.5%)/

2 Gantrez AN 169 available from ISP Corporation, and/or AVE/MA copolymer with specific

viscosity of 6.

3 andfor 7.3.



10 EXAMPLE 11 Denture stabilizing conpositions in cream fqp@.eak Rp83made by
bl ending together the follow ng ingredients: weight (gramns) ite M neral
QO 189.74 Petrol atum Wi te82. 01 Car boxynet hyl cel | ul ose Sodi un¥5.00 Silicon

Di oxi de, Col | oidal 4.28 Col orant (Opatint Red Dye)0.23 Any AVE/ MA m xed salt
of A-J or any 123.75 AVE/ MW/ I B m xed salt of A-J Wigh, heat and mx the red
dye, petrolatu and mneral oil in a glass jar at 50 to 60C 15 until
visual Iy uni fOP M %hen wei gh and shake-bl end t he powder s KG@ASPOO®A| silicon
di oxi de, CMC, AVE/ MA copol yner m xed salt or AVE/ MV I B m xed salt) together
in a container. Thereafter, mx the poWwders into the liquid with a spatul a
until visually a uniformpink cream The above cream can be nodified by

i ncreasi ng or decreasing the |evel of AVE/MA nixed salt or AVE/ MV I B mi xed
salt by O to 18.75 granms, petrolatumby O to 18.75 grans, 20 and/or the CMC
by 0 to 18.75Wgighths. aboMesomprnvRs endeditociohlitesietdtion ves s whilSRixhe, madlsf%@fd by

using m xtur t salts and/ o MV | B
oxed 14O ohed uishealy WP BYTLAD e RURARA s B eSB! wihifet

pl aces from Offam thg wallgf terwesedl. Eh@zrcanemmrmaufpessatbemmmrylﬂ& sdRAéin@ays Then

t he subj ec u toh [ her uth a resses jt into

pl ace. i/PLlEiﬁ F&ft{ %@F]O?ﬁ)?éé S 111 ezdl %es 8 %ipPW%ggquﬁ'ﬂﬁmF d 285 9% can be
made by bl endhHEMATRtdndre obtahedfosalﬂimmametmgmedjoeé}tsabsnﬂﬂhgb{e ANH/RIAREB

Car boxynet hyl ek {heg S HRfiHa%gs, 00

() > EXAMPLE I _
10 Denture stabilizing compositions in cream form can be made by blending together
the following ingredients:
weight (grams)
White Mineral Oil 89.74
Petrolatum, White 82.01
Carboxymethylceilulose Sodium 75.00
Silicon Dioxide, Colloidal 428
Colorant (Opatint Red Dye) 0.23
Any AVE/MA mixed salt of A-J or any
) AVE/MA/IB mixed salt of A-J 123.75

Weigh, heat and mix the red dye, petrolatum, and mineral oil in a glass jar at 50 to 60°C
15 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.
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 O to 18.75 grams, petrolatum by 0 to 18.75 grams,
20 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



E Any AVE/MA mi xed salt of A-J or any 60.00 AVE/ MW | B m xed ckalbtr b3 A J

Bl end all conponents together. The above conpositions can be nodified by

i ncreasing or 10 decreasing the AVE/ MA m xed salt or AVE/ MV I B m xed
polymer salt by O to 50 grans and/or the CMC by O to 40 granms. The above
powder conpositions can also be nodified by using m xtures of the various
AVE/ MA m xed salts and/or AVE/ MW IB m xed salts. The subject places from
0.1 to 2 grant®®¥¥He conposition on a pre-noistened dentRFTAISIV4ISowi ng i t
to hydrate briefly. Then the subject inserts the denture into his/her nouth
and 15 presses it into place. EXAMPLE "% Denture stabilizi ng conpositions
in wafer formcan be nade by wetting a 58" by 20" non-woven pol yester
(non- adhesi vesag&! TheuBRAPlABIFIARYET o Wi ' ; Q.this
wet sheet with t{‘}% co jQospitti ons |ist ed.gl}oagisﬁvﬁmeaygg%%&} gel\%g{e dflﬁ'é:e‘l ayer
with water. DFYPPEifSupIsy dsertsipedeniuredap highsrneushandmeesess e placoon by
ring-roller, and then snooth the conposition on a hydraulic press. D e-cut
the conposition into desired shapes. Misten and apply these wafer
conpositions to the dentures. Then i BE&MPLEIH denture into the nouth and

press it imto pl aDenuiStabilizog calsitidRa pWa1d % 1ad be &%ﬁg‘ﬂ&:&%&@%—%%

wei ght (gram;yrl1 ﬁarbo%rr%t&?%_l cel | ul ose godi unt0. 00 E Any "AVE/ xed salt
of A-J or any 9FTBYRE B mxed salt of A-J. These wafer conpositions
can be nodified by increasing or decreasing the AVE MA m xed pol yner salt

or AVE/ MA/ | B mi Lt h\]lﬂfn [2YA) grans and/ ar (‘.I\/be 0 to 60
grans. The abovg wafer conpositions can al sp be Weight @grag) by |usi ng mi xtures
o{; s the. variofis M xed sal ts and/ or [AVE v+ B-mxedpol yner salt.
14 Oct ober 2003

Carboxymethylcellulose Sodium 40.00

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

AVE/MA/IB mixed sait of A-J 60.00

Blend all components together. The above compositions can be modified by increasing or
10 decreasing the AVE/MA mixed salt or AVE/MA/IB mixed polymer salt by 0 to 50 grams
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 subjéct inserts the denture into his/her mouth and

15 presses it into place.

EXAMPLEIV )

Denture stabilizing compositions in wafer form can be made by wetting a 58" by

20" non-woven polyester (non-adhesive sclf—éuppoﬁing layer) with water. Uniformly coat

20 this wet sheet with the compositions listed below. Thereafter, 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
mouth and press it into place,

25



20 CLAIMB: 1. A denture adhesive conposition conprising a1giotedesabt of a
copol yner of alkyl vinyl ether and maleic acid or anhydride, the m xed
salt containing a cationic salt function consisting essentially of: a)
from5%to 50% zinc cations, preferably from15%to 40% b) an effective
adhesi ve amobunt of nagnesium cations; c) an effective adhesive anount of a
cation selected fromthe group consisting of calcium strontium and

m xtures ther&¥%614} from 0% to 2.5% preferably from 0. FCTUSPGI18S, of a
cation selected fromthe group consisting of iron, boron, alum num

vanadi um chrom um nanganese, nickel, @opper, yttrium titanium and

m xtures thereof, and e) from30%to 60% free acid conponent; wherein the
total level of magnesium calcrum and SUrongt unr A \m' s—firom 5% to 65%
preferably from{i5%ito 55% 2 _The denture '1dhe5|é\?%‘ t‘%mrms?)si t}i on accordi ng
to Caiml wherdgin the specific viscosity ¢f the copol ynmer |is greater than
5.5. 3. A dent U AR ARG iia,0 T COTPTT ST Ny g niExee—=sgdl t of a
terpolymer of allkyl vinyl ether, mmleic acild or anlq'ygri de, jand

i sobut yl ene, t hd ARYAMENMA mixedsaltaf Adogay cdtionic salt fundtion consisting
essential ly of. {avEx@meSiaiPap Qa7 nC cati %ns, prehgpably flrom 15%to 40%
b) an effective I sium cationsy c) anl]effective
adhesi ve anount of a cation selected fromthe group consisting of calcium

strontium anﬁ'lega Yttt @anﬁolgl b Oéah IQ)mécﬁtgélﬁlolg?n%rgﬁgn'gg{é%é%%;negr %lﬁ?(/ fygm 0.0 1% |

to 2% of a cation selecte I%romthe on,

al unmi num vanaied aglyersghonAYE M Bamixsdpolymeirskichy, 0 ©EoReims aitl/or CMT) by

t ft\ani um . an 1 got : s 0% t % free acid cqomponent;
whefein the ?%{Elaﬁe_ ev'eITthE?l5 O?rlgtvr%gg%n lgéﬁsg%%goa%ed% %"?é)egor?tyiuﬁﬁ%@g‘tt‘frffn is from
5%to 65% pRevEioapAVEMY Salts eudieron VEIMATenidetholyneer salhesi ve conposition
according to Claim1l or 3 further conprising one or nore ingredients
selected fromthe group consisting of additional adhesive conponents,

pl asticizers, colorants, preservatives, thickeners, vehicles, flavors,
fragrances, sensates, and m xtures thereof.



14 October 2003 21 5. The denture adhesive conposition according to Claimé4
wherein the additional adhesive conponent is selected fromthe group
consisting of natural gunms, synthetic polyners, nucoadhesive pol yners,
hydrophilic polynmers, natural polyners, saccharide derivatives, cellulose
derivatives, preferably selected fromthe group consi st i lfgogeber 2003

hydr oxyet hyl cel | ul ose, hydroxypropyl cel | ul ose,

hydr oxypr opyl net hyl - cel | ul ose, sodi um c%boxymat hyl cel | ul ose, and m xtures
t hereof, mxed salts of AVE/ MA copol yners, AVE/ MA copol yner acid, alkyl
vinyl ether-mal eic anhydride copol yner, and m xtures thereof. 6. The

dent ure adhesive conposition according to Caim4 wherein the vehicle is
sel ect ed frolAdIMSyr oup consisting of petrolatum |iquid petrolatum
mneral oil, glycerin, and m xtures thereof. 7. The denture adhesive
conposi ti on decor didentureadiBisive sempasitio covhgrisisiga mikesl salt of gropelynenrofeligk her
conprises at virga&theran®maleid acid bemhy®ide 8hd mBePRR Coritdifing 298bnic it fhctidine
denture adhesi V&6 g@%m}jé}n accgr](cji ng tﬁ Claim7 wherein thef nonl-adhesi ve
sel f-supporting r sgd cted from rou ons| sting of polyester,
pol ypropyl ene, nyf m%i‘i% ,ﬁélé??aﬁ‘f”&?s@e% b’%ﬁ"@’, %ﬁ%‘i‘?gﬁ%hesi ve cel lul ose
derivatives, cl obxanefipdtivordhesivesoment of mpenesiumicatéansic, | eat her

m crocrystalline waxeffsoting hdhesive dnhduat of a cativatstle@dd fdnbdie %rou@@&sﬁiiﬁgtdﬂ es

t hereof The dent u?&ciﬁg%&tm %rmgﬂegithggopcc%di ng Itof al m|8 whe(rje;n theh
non- adhesi ve sel f-suppgrt ayer. 1s I1n’ igal form sel ect romthe
group consi sting O Oﬂgggﬁ’-t?/\érggnl?mé@\i?@rﬁmb@?}ﬁ@ E{%’%’é’%aﬁ‘ﬁ’%ﬁg‘iﬁedéﬁ’&l the

conbi nat i ons t her gofp congstingleirers boroi, atuménues npedium;, dwonsifimeinanganete,or 3 f or
the manufact ure ohiciel,Eoplet, 3umith, tihiun, Ad MBGRedthaestdn@si on of dentures to

the oral cavity b 04 R%0b4 oaRgsidgn of Caiml or 3 to the
dentures, or the %) al, a{’/fat)i,olarig ?Eef%aﬂ’er securing the denture to the
oral cavity. wherein the total level of magnesium, calcium and strontiurn cations 1s from 5% to

65%, preferably from 15% to 55%.

2, The denture adhesive composition according to Claim I wherein the specific
viscosity of the copolymer is greater than 5.5.

3. A denture adhesive composition comprising a mixed salt of a terpolymer of alkyl
vinyl ether, maleic acid or anhydride, and isobutylene, the mixed salt containing a
cationic salt function consisting essentially of:

a) from 5% to 50% zinc cations, preferably from 15% to 40%;

b) an effective adhesive amount of magnesium cations;

¢) an effective adhesive amount of a cation selected from the group consisting of
calcium, strontium, and mixtures thereof;

d) from 0% to 2.5%, preferably from 0.01% to 2%, of a cation selected from the
group consisting of iron, boron, aluminum, vanadium, chromium, manganese,
nickel, copper, yttrium, titanium, and mixtures thereof; and

e) from 30% to 60% free acid component;

wherein the total level of magnesium, calcium and strontium cations is from 5% to
65%, preferably from 15% to 55%.

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.



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 copolyner wherein the mxed salt contains a
cationic salt function conprising fromabout 5 %to about 50 % zi nc
cations; fromO %to about 2.5 %of a cation selected floRcthe 9PDdup
consisting of iron, boron, alum num vanadium chrom um nmanganese, nickel,
copper, yttrium titanium and m xtur t hereof; from about 30 %to about
60 % free acid component; an effective "adhesi ve anount of nagnesi um
cations; and an effective adhesive amobunt of a cation selected fromthe
group consisting of calcium strontium and m xtures thereof; wherein the
total level of magnesium calciumand strontiumis fromabout 5 %to about
65 % In addition the present invention relates to denture adhesive

conposi t i ong conptiesdentyre sbesivsocampegtipbajeerding tarfdaim 4 phersin thpeddidenabdhesi ve
sel f-supporting |alfiesive ddmgpopersientlectad dinin die grotf bersistigg af eqturdl uaset hod

of increasing the,aAb&siHeRnREs, IRRLMIESyd PolyRfersO MRk ﬁiﬁhtﬁqlﬁxerépﬁe}tﬁﬁjapg the
above conposi tions to n

denfures, directly . to.the.ora Vi alate or

ri dge of the oralP% a&?%??dﬁﬁﬁaﬁﬂﬁ?Pﬁ C?FmF%mﬁBFH?&85@”@%@%&%&9ngS@%uring

the dentures to tH#&Pri dg@selingpal at e Aydredyethyleedlulasgy t Rydroxypropylcellulose,
hydroxypropylmethyl-cellulose, sodium carboxymethylcellulose, and mixtures
thereof, mixed salts of AVE/MA copolymers, AVE/MA copolymer acid, alkyl

vinyl ether-maleic anhydride copolymer, and mixtures thereof.

6. 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.

7. The denture adhesive composition according to Claim 1 or 3 wherein the
composition further comprises at least one non-adhesive self-supporting layer.

8. The denture adhesive composition according to Claim 7 wherein the non-adhesive
self-supporting layer is 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 8 wherein the non-adhesive
self-supporting layer is in a physical form selected from the group consisting of
non-wovern, 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.





