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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., ‘Tssue » U S. Patent 5,073, 604
to Hol eva'®t al . W@Wéﬁ’“ﬂ@é@rﬂﬁﬁtﬂf%'ﬁen@mes g thy, like, mpeise tegh OOAT 0,
Prosise et alipa sxhﬁﬁlU?ﬁté\@)baéz D& stablizars E@-h&ﬁtto ﬁﬂ% tg%éces E%eélqg " al,

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

21, 1992; e S B S oW, (b SRRt BB OlentDe 36 e oral savity, 5
denture stabilizer is applied to the denture-plate surface which, for a perfect fit, should

uniformly contact the gums and mucous tissues. 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 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



U. S. Patent 5,525,652 to Clarke, issued June 11, 1996. | n148dicb¢r@d0%trip or
I nsert denture adhesives are also known. For exanple, U S. Patent
4,880,702 to Honman et al., issued 11/14/89 discloses a denture stabilizer
in the formof a strip consisting of three |layers. The two outside |ayers
consi st of a polynmer selected fromthe group consisting of 5 polyethyl ene
oxi de havi ng (Al ?%Sﬁage nol ecul ar wei ght of about 200,000 to 10, 000, 000,
sodi um car boxyne cel l ul ose, polyvinyl alcohol, and m TCHUSOMIRY  oof . The
i nside | ayer consists . of mcrocrystall gne wax and a polynmer sufficient to
adhere the inside layer to guns and a denture base, after contact with

wat er, when the outside | ayers have been dissolved. European Patent

Appl i cati on OJ-85Ppteny%535%55A1e Glarkerissyedbiung hbd9%. 7 @dYitiaki ssif ardesert Zehnae
adhesive ins G er ne d. fibrous

fl eece and aﬁd%?m%asr?\g}%&%ﬁ? s@?%kﬂd]g@%é) @ma%%?g#go gf’mﬁ‘} aﬁa‘?ﬂ‘ nd/ or
car boxymet hy | 8183 dissleses aisnis stap llzatletfm @rranvd aampaionnélmg io€ tmer Tuwhs .

Despite the Nk ﬁ,‘ﬁépl S . Qf her s d still
exists for d??l{a\tfre(g st abi %ﬁﬁ%ﬂgﬁggs@tuonéamﬁﬁvf‘ gfou °8nsésgi" 15 In
accor dance® wiRtlyetpengfxidediaying AR wisragemolepular h@ghbe‘féaboctl 2@@0&@06@ 0%10{10 d enture
adResi ve COMRASLnIcBSARIPIRIAE B akbiRY and i -2l CTRAhaRRP! YITET S

and/or terpolyners wi'th isobutylene conpri'si ng Ferumand 21nem xed
salts toget héPashity ¢f misparypipllipe pay, andsa B‘flym‘?fééfﬁ&twdtomdbm the insifrelayenrto dent ur e

hol d. The pr gafBland HertinR lﬁgéhﬁﬁér\é@nta&m%tér' ®ieh %%g@ih@%ﬁg}? nife tegd 1 vely

used as a woupd dressing, under wat er adhesi Ve, i oadhesi ve, a delivery

vehicle for &isidyeds European Patepiinplication 0,333:375 tfa@b‘l"iﬂba*!lblﬁhedﬂhﬁ?o ﬂrquﬁes es
adhesi on © SiiaBhddfve irs&rb B deritited doliifimg 6O Q@Iebx@e f’&h@at&l‘ tﬂﬁ?lé gce%& S

obj ect of the present |nvet|on Is to prow er-ma“eflc
copol yners afgrsive (QPSITng nlr & REgHpRixEFe §E é@‘%‘%ﬁ‘i‘ dcazwvnﬁm@aulsw ts,

toget her Wi t IpolysingiCicéthts ahdatedicohelic SvaR. Bedpile iRbALIBRE VEnmORERES! Jipns for
firmhold, which %/H]be used 2 W|th dentures. These conposition

effectively ROITDeHRdres o5 i e’é‘S‘f Pt denie sipbilieie qomPPLiiPTe foreYidieg  SUMVARY
OF THE | NVENEnfiveti®idor esent |nvent|on rel at es to a denturée adhesive
conpositi Qn conpr alts of an, al kyl vinyl ether-maleic acid

si ng .m xed
copol ymer “and/ or t" %F?ﬁ%rw‘% ‘gﬁ pfeéﬁbd‘tvﬂ‘lé‘ﬂe“ h:?E) beefligsopered thatrflsaae sal t

contai ns a catlhesive compbiticns ntomipfigings QRFAr viayIN gtherQhaldid) akid €copbllRErS AdniMe

0,
Ot ot S eSS GbihhdrY o sy leRE mARRY calcfins and’ Fné S alts Sogather vty 20Ot

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



14 COctober 2003 3 25% of zinc cations, from0%to about 2.5%of a cation
sel ected fromthe group consisting of iron, boron, alum num vanadi um
chrom um nanganese, nickel, copper, yttrium titanium and m xtures
thereof, of the total initial carboxyl groups reacted, themmﬂl%&%gﬁalt
contai ning fromabout 36%to about 50% free acid conmponent. 1n addition the
present invention relates to denture adhesive conpositions conprising the
above conposition and at | east one non-adhesive sel f-supporting |ayer. The
present denture adhesive conpositions can optionally conprise one or nore
addi ti onal adhesive conponents. The present invention further relates to
the use of thes%umes ok, R 0%A6o ABBIUL. 5% lofTaCcabibn BelBBEd GOAEME ghdupl NCT ease

t he adhesion of dentures to the qral cavjt .appl yi ng the above

Composi t1 one. C0rsEE: A1 6, bph by garrl bR s AR GoRRdge of
the oral cavi yniungritmp, ihd ghiitlired Meldofl Bf thandaltifigsleafbon gERpdfchd@, tie
denture to the.ridge or..pglate of fhe ora vit DETAI LED | PTI ON OF
THE | NVENTI ONTHiRS SHbsepiiniEdesLe \}téﬁé’otﬂﬁg‘é’i‘ %‘?“{C‘B%’ o gid ?%E""bﬁ“&gfé?@%ﬂ nti on
conpri se cal cptegendriventdém eelatesx dd@hmlré ididsivancodtiplssttionsi colprigin ahe abdwvei C

copol ynmer and/or_terpol r wth isobutyl n@w% refera copolynmers) with
cobci Tie t  oecdtinoEhR gt BFesshe pom A= ol pa € P OB S o 2. 56
of a cation sedlesivedofmparitidnk eagroptipnatie neptisa @nofor in@a , addibonab radhakiwem num
vanadi um chrqm anes ni.ckel . copper tiri titaniu and

T xtures. t her GaPPORG IBARRETG v Eden Aty SRSt of i of e ponee Bl Y e o e
cream past emahufaptirel of mmedisamhent wnokrease thafadiesioPofudeturdsdo the aal eaeprtiynkl ed on

a dental pros i i i i . ral. ity. The
compos, t i ong. ta g e i SRAARHR AR, GRARIA B ol bl JRu SrcBlY |

vehi cl es to f &erordlicepiyder applypast te bothhindltheagaergepiring thetdenturs telthntridge or

pr ost hesi s angm59§ﬁ£gﬁgckngp the oral cavity. These conpositions can
optionally conprise at [east one non-adhesive sel f-supporting |ayer.

Dent ure adhesive conpositions wth a self-supporting | ayer are thoroughly
moi st ened and appl i ed t g ¥HASESCRIBIION IFTHAGRVENRIOQN Of essential and
optional conponents of the present rnvention IS given below. Definitions
The term "safe andlherdeereiaghesispiprapotitions Rbisp PEsenpigvensienconpried Glciatd an
amount  suf fi gingNhixéd sdls Q¥iad R Ralye RERr-hAlelch@pOlyRlkr &RYVdrt tkrpdRePwidher ence

of a dental prosthesis . . . .
isobutylene (preferably copolymers) with specific free acid 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.



to the palate and ridge of the oral cavity, w thout toxicil#yctoberntdfd@3 user,
damage to oral tissue, and alteration of the denture material. 14 Cctober
2003 WD 00/ 61070 PCTI USOO 10135 4 The term "AVE/ MA" as used herein refers
~to alkyl vinyl ether-maleic acid copolyner. The term"AVE/ MA/ IB" refers to
terpol ynmers with al kyl vi nyI ether, maleic acid, and isobutyl ene. The term
"m xed poly @% " "m xed salts as used hereln refers to salts of
AVE/ MA and/ or 0A IB where at least 2 different cati oRSTHP® 3% yed on
the same polymer with each other or with other ester functions. The present
I nvention conprises m xed polymer (copol®ymer or terpolyner) salts
containing as essential salts: zinc and calciumcations. The term"free

acid" ("FA") ConpahenémﬁSAWM” Be iRt Mefefl S41&s @b tahggf vin9l bR& -t %&Hed
car boxyl grou {) %[gco&g O@W@nd or AVE/ M | | s _any ot
monoval ent catPd %™ d° frrpolynpsrsongth 3151’1 vinybethe, @éllﬁlyrrer
Monoval ent cadcidpms isobntyletle ﬁiam}m Infix&byol yibs salﬁ‘u&h nﬁﬁed%ﬁ@’ Ul us@leRdS | UM -
hydr ogen, etc..Preferab . d" refers to the unreacted
car boxyl gr oul§Ers(® SM XXF}% ‘%ﬂ{ XEW PVRSTE At Jrastad/ditiorent patiops &€ sodi um
and pot ass$ unmixed bwthe. samwpmlmmrvaﬂaeafaabbtyer dr Mitht Bifieestér! fRktioksl dihelpeds@ifts only
to the unreac box r.oups .(- 0 of AVE/ and/ or AVE/ MV | B. The
term "additi oﬁﬁgegnglﬁﬁes P& oPBHR= ng@ynfg %s@?g@@f”éi lts contaipigg (a5
adhesi ves ot hessentidi aaitst hmddﬂsmmlchtéﬁs aTheasar ek a&id"l‘(\ﬂ'f)ﬂeo fas uddWE/ MA/ | B
m xed salts h vent | per cen use erein to
descri be the%%rcinege gal® unc § Bﬁwaﬁ?& ﬁg"%gpﬁ"gﬂ%&@gs%} °?é\r %re
defi ned as t &VEMADhpiosmiyoiter perovalait catfons h&atboi;&lgrduﬁd,bfgalcmubexmh groups
reacted op,t y het [ cent ages used er ei e wei ght
unl ess ot her\%q?&?'ﬂeL BW no‘éﬁ%:ngtcedmg oﬁ'ﬁe %%up?%e ??ﬂ H’@F’n ""%/?&‘F’bi c acid
copol yner confydiogeas etch Brefesgblya the dermt ‘ﬁue:md’ "xbfers o thb urneﬁeted -carboGttzroahs (CH

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,

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:
0y
_ . )
'-'“CHZAIH— c|:H-——(I:H—
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HO OH
L n
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wherein R represents an al kyl radical, preferably a C1 to C5 al kyl radical,
nis an integer greater than one representing the nunber of repeated

- occurrences of the structural unit in a nolecule of the polynmer. The
"terpolynmer” or "terpolynmer with isobutylene” neans a terpolynmer of nmaleic

5 anhydri de | an al kyl vinyl ether (preferably wth a C1-C5 al kyl
radi cal ), anyoﬁg%@ﬂtyl ene, having a structure of (A-B)" PREFWIN3: s i ei ¢

anhydride or acid and Bis alkyl vinyl ether (preferably with a Cl1-C5
al kyl radical), and/or isobutylene. The3specific viscosity of the starting
anhydride or acid of the terpolyner is preferably at |east about 5.5,

preferably atwheeash rakedits & Iq{@gag }e\frgm]%@r% o90.weik ght./ vol une
solution of 10 net hyrleibet hyl aklgjt;one a? ZeSC. The ?Cesr pai ?#é%l\’/\ﬁrrﬁs Wfain at

| east sone | SRR QRe repisisniipectbe AYmber pf rapegted aeramenges of deptvétatalomit imonpr i se
m xed salts of malecu\dEtpolymeRol ymer and/ or terpol ynmer wherein the m xed

salt contains a C&Li‘gni ¢ salt function conprising (or consisting
essential |y of) athf dERPIYHEoQE “topolymerwithirqbiviens | ragans a fernohmahofmaleid 5% t o

about 25%gi nehymidé @RScidf &PEKP4ihe AR UbreRrBRp Mih 3 RS Qﬁﬁsﬁhigﬁf &flq from the
15 group consi st oron, alum num vanadi um chrom um

ti f iron, ! . .
manganese, ni Eﬁygge’glﬁﬁﬁ%i‘;’"I'W‘F‘?PM‘BbiWhﬁ%ﬁi%fﬁmﬂﬁﬁlmﬂW@@r@@mﬂwBd$, of the
total initialalghviagbeter @rebetisty w{tﬁaq-egalkﬂhﬂiiéﬂ%xﬁﬂlo? abturiart Q’P@%&ﬁé rom
about 36% to about ?g;é)free aci d..conpo en%. he AVE/ MK copol yrers have a
range of specitTPEYV &éﬁr?’}ge”é‘j.iy ?°’g¥é‘ﬂﬂ‘i e teRolymep ischrefergbly wt Isashabauy j s
preferably frasnpiefiatiyatlidast bouts, @fefirdbd} MedIBa® b £ 64 3Feight SRMNE sdiltioh ve! ume 20
solution of the §t§g£{:tk|@ an?o?/?ceiri de or acid of the copolymer, in nethyl
ethyl ket &he BEHY ketofig At 2570 (LG fEpolymeT wptt geain atdepst spwe isslylens. neasure t he
speci fic viscosit YhepreRntadenire abiflesive icipdsitishs dempas! HibbPaus b IMvEATet hyl
formam de) at 25C and i ght/vol une sol ution in 2-butanone at 25C

% . weli ! : DL
Preferably tIféP %??&HF@’. 51°fyn¥eﬁ%’@ﬁ°’6‘ © G1Eedi salé contang @ isafipmicosalt fumction about

49% comprising (or consisting essentially of} at least about 22.5% calcium cations, from about

15% to about 25% zinc cations, from 0% to about 2.5% of a cation selected from the

15  group consisting of iron, boron, aluminum, vanadium, chromium, manganese, nickel,

copper, yttrium, titanium, and mixtures thereof, of the total initial carboxyl groups

reacted, the mixed salt containing from about 36% to about 50% free acid component.

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%



25 calciumcations, nore preferably fromabout 23.5 % to abadtobdBF08al ci um
cations, of the initial carboxyl groups reacted. In addition, preferably
the cationic salt function contains from about 16%to about 24% zinc, nore
preferably from about 18%to about 22% zinc cations, of the initial

car boxyl groups reacted; preferably fromabout 0.001%to about 2.5 %iron
cations, norewpieE@feabl y from about 0.01%to about 2% roﬂ:‘l‘?@stofffb , of the
initial 30 carboxyl groups reacted. Preferably the cationic salt tunction
contains from about 37.5% 14 October 200g WO 00161070 FCT/USOQ' 10135 6 to
about 45% free aci d corrponent Preferably the free acid conponent |evels
refer only to 4 e al kyl wvi nly et her mal ei ¢ anhydri de

copol yners ar & ﬂ’&l‘“a W@ﬁewxdcc@mp%py rPé'FfF‘i‘P o dheefree apidgpmpnat levsistrefer enisnoner
such as net hyItoHH-r(;do(mﬁer et hyl vinyl ether, 5 divinyl ether, propyl
vinyl ether and isgbut vinyl. ether, with mal ei ¢ anhydride to yield the
correspondi ng al kyt™svAR YEBY ép‘errré‘l“’éﬁ“b aRysiride | coBolymy®| arereabtaised cby ice- r eadi | y

hydrol yzabl e fpélyinbiieinGlieDaaY1 ¥iker mordtict, @ﬁﬂh%ﬁ&ﬂﬂiﬁ%ﬁ%ﬁmﬁ@%{ PEERA ed by

wel | - known t hods of th rior arf, for exanple U
2,047, 398, bgﬁw S RIAPY; irﬁyl st @mwmmwr%ww@pmm@ toyielthei r
entiret y. Bot meaaineq:"ohdiﬁg aﬂl{jrl atdyll oief-fRleR! entdliR d&poRvR: |vatLe if "ré%fﬂy

comer ci al I e, the F Corporatjon, .

provi des bot hgﬂ{@’”ﬁg 3}‘?7'&? S iStitab %%PQW“&W?W%@%@WW

anhydri de formewmamrmﬁlemadezmkmsm ,0ANbkREe whickGfd €S and
"GANTREZ AN Ser.i es' veI \Wen the anhydr de copol ynmer di ssolves
in water,-the gﬁ‘ﬂﬂﬁ’f"ﬁ’@m Y BLHFBY %‘?%&@@WW dyfefme F5iser |

aﬁl yger ic 1f0|r eevalablei ﬁ'(:lln)commafctal E@ﬁherf\cmreﬁtmgbmhe G]?Ft%@ﬁiaxg%ﬁﬁ Ig@r m
ichisre atl S ensive orm may be used as
conveni ent anB B%'ﬁﬁbr%c' e?BrﬁeF(?Flgaan@ g‘ii"&fthﬁl%%ﬂ’%‘ﬁl“igeﬁ?ﬂ@"g?m may be
advant ageous| ynct;rmtb dg&aH'IRBZ‘euhﬁmmﬂ: dshibe "GANTREZ aBatits'i 613 [GANTREY AN

hydrolysis. T ferno r t he..met hods dis ussed |n U.S.
Pat ent 5, 900, gg‘be E’E sclklgs{eITE .e, |y§g°e&° ey dissp 539“1"@@&‘

5, 037, 924, Tatlnkaee 1saleavedsq;matehblﬂglgyptﬂar HoBkderic &Bdacid(ﬁls ﬁﬁnﬁitﬁ&:ﬂ&rdﬁglgﬁﬁl 913,
Tazi et al, 54@1#39 , chlle?ﬁ hl%r ee'!x '1@0 8?&{?}/ %}ere ce in
their entlrety esa formo 1124 sng%’tsf) FBfat%ed by
t he i nteracti arcop¥eniehie 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
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-



AVE/ M anhydri de or acid copolyner or terpolynmer with at | é4aSttober@08&ti onic
salt function, such as zinc, calcium sodium potassium iron, or anmmoni um
conpounds 25 having a functional group typical of reactants of a carboxylic
- acid, such as, for exanple, the hydroxide, oxide, acetate, halide,

| actate, etc. in an aqueous nmedium In a preferred enbodinent, the zinc
oxi de and calyy ydroxide are utilized. M xed polyner E# rising
iron cations canELe prepared by the interaction of the A? kﬁwu §%P|de/a0|d
polynmers with iron conmpounds, in the fopbmof a salt, such as iron sulfate
n- hydrate. 30 lons that formtoxic, irritating or contaninating by- product s
shoul d be avoided, or special precautions and treatnent provided to assure
t he renoval @mduetshFemdke polymagicisalbendiptodiott Gihe pafiCdlad cdbpOMK Gid&i7dBould be

PCTI USOCO 101 t. en oduct . The

particul ar c%ﬁtﬁ%ﬂﬁ{ %géééﬁﬁ&gp%fhﬁgRm%aﬁahf?'g?p?ly%‘urceﬁ[ §"GE8H obt ai ni ng
a substantial l'y plfite salpfnyebtie polymertis dasigedpthomianciquedu$ dispressioradfpartianaie of t he
polymer is d rti.cul c oxide
o Lombi nad aEie e R vl el Rl 3hd b Rine st Pl p el

n- hydrate.5 Shisys @mb@eémmn@@rmmemmmn@gﬂwm inj an atrioentfulficiemfio a
slurry, in aR R t ont ent
desired in t%e engﬂ%?%ﬁigﬁﬁhﬁQﬁg&?g one atgmﬁ%len f?%%ﬁ%?%%d?@ a%d t hen
sl oW y heat edenersrange ggthap;storvhykeatell mitdrE5%0 Wity wognuriiscrignyows anigisg $ooas tor event .

| ocal i zed pr t C a conti nued
to ensure t %ﬁv&l&llﬁéﬂlﬁg @%I%Q&gr%%ﬁ%&nﬂgj ﬁg ég?‘éa%:r %xuc]]éqsx‘% ﬁgf"ﬁé 0 '
copol yner. 1@%%‘@4‘%@3\?&@m&@%%r@@%@tmmeﬁnd neutralized in

an aqueoug m xt Urﬁlté?ﬁatw&k%er ﬁ’olﬁﬁer%rlﬁrdx‘afyz%ﬁ ngitr‘éﬁ%eﬂ%art?%m }5 al ent

met al bases bépgeatlng t base mxture to a erature ranging
from about 45ty gf %GH’E‘WT@U@"“ é’e{ menpvalent mstal bassschy hegsink shewolymattiaseri t h i ron
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neutralized m xed salt of the lon o e reaction with iron
cations is 15ohme whrdl nt:Cﬁwm ﬁ@ te'as@ﬂimwglwdﬁz,ﬁ@spfyowltstoam Bydwhezedon.

Al ternativel ¥nd ndu@iiz8dixed SHo6rBR poigln Q:%ﬁap%wofttﬁlﬁe&ﬂhnwﬁﬁ ﬁSEPJaﬂ+ns base
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convection oven
reactlons

In either of the above processes, the resulting slurry or solution is transferred to
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



20 at 60-70C for a tinme sufficient to evaporate the react Momciobeli2003 (wat er)
and renmove water fromthe polymer (about 18-24 hours). Alternatively, the
resulting slurry or solution can be drumdried at 100 to 200C with hot
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abi ity to melPREBIerPISYAE AR 4. p Tbe inoeadhegiegselfisyprodingt | aicilude
COpos L1 a1 1kl sub €PN Rerd bR RlenB N a3, Leffrose IR IORARNSSL V@

sel f-supporti nﬂ | ayer |lnc as po y t

pol ypr opyl enes® 9?°cﬂ?“"“}*’é[§5®ﬁ°ﬂ‘e§l"l°ﬂﬁ Besee, a’emr,anla;ﬁtw,rimﬁheadhe@mvaalhmewml ose
derivatives, gh@édh, ﬁb%ﬂstuaaw& fibdr GhEmixR AR ered?! P13 f gd Lﬁél{ihﬁési iye cellulose

m cr ocrystal I‘%ne@\é\f/ax o t&i}[ﬂl C l];I bg&; nat urlat!le ers, i
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m xtures thereqgf. Mre preferor e%&are po yg%st e(rikgg{o}g@prop i rcaci/on,

nyl on, cl &t h ®$8%8hd paper. The non- adhesive sel f-supporting |layer may be

in any physical fghéméiidhébleelfQipporting layer may be in any physical form suitable for
providing strength and/or integrity to the present adhesive compositions. Such physical

B

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



providing strength and/or integrity to the present adhesi ‘¢ Ocohgr@d02 i ons.
Such physical forns include non-woven, woven, continuous, chopped, and
conbi nations thereof. In addition, the non-adhesive self-supporting |ayer

- may be fornmed by any process conmonly 20 known in the art. Such processes

I ncl ude un-bonded, spraybonded, spun-bonded, needl e- punched, carded,

t her mal bondegghygigpent angl ed, nel t bl own, aperture print Qﬂﬂﬂ@%mnsneedled,
wet-laid, dry-laid, and conbinations thereof. Oher Adhesive nponents The
present invention conpositions may al so ¢ nclude other adhesive conponents.
25 These adhesi ve conponents, if present, are used in a safe and effective
adhesi ve anounts. . .1 n general, the other adhesive conponents nay be present
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The present invention may also comprise a reducing agent. The reducing agent

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
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.



m xtures thereof. 15 O her Ingredients The present inventiié®ctuhyr 20030
conprise a reducing agent. The reducing agent aids in renoval of the
denture fromthe oral cavity after application of the m xed polynmer salt
of the present invention to the denture. The preferred reduci ng agent for
use herein is ascorbic acid and its water soluble salts. The reducing
agent may al ssotiarsed in 20 conbi nation with a chel ati ngcagestiozfr ef erred
chelating agents include citrate, tartrate, |lactate, and the |ike. The
reduci ng agent and/or chel ating agent ngy al so be delivered in a

conposi tion by carriers known in the art which are safe for oral
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nto
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di et h%l | pht haélﬂtl.@fmrdng)la?e}‘:maplﬁlshadxﬁirﬁe a c@iﬁM@@lﬂcH JSl ﬁlb@th)ﬂbedtﬂilruﬂs)ﬁﬁd)hf ]
triethylene g a S to tricresyl phosphate,
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to about 0%p o%b‘ﬁ‘\ﬂ‘/vg T 1f°°%cf5 6“?%%'}'?‘60&?%’? ymers, ‘synthefic po

mixtures thereof The adhesive layer may be present at a level of from about 0% to about

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

Other suitable ingredients include colorants, preservatives such as methyl and

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.



The present denture adhesive conpositions which al so conpr# ©etober 2003

non- adhesi ve self-supporting |ayer nay al so conprise a coating which is
sticky to dry dentures and, if present, will be placed on one side of the
denture adhesi ve conposition. Conpositions suitable for use as this type of
adhesive |l ayer include 15 polybutenes, silicones, rubbers, petrol atum

nat ural pol yn®ioggewynt hetic pol ynmers, and m xtures therepérusivesdhesi ve
|l ayer may be present at a level of from about 0%to about 70% and
preferably from about 0.5%to about 20%i11iby wei ght of the conposition.

O her suitable ingredi ents include colorants, preservatives such as nethyl
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t hereof . Addi P‘M‘h@%,ﬁb’é@ traf thecompasition. are sel ected from't he gr oup

consi sti ngysof rrentfml present c%m%&i&?ﬁ?%@@%’ragfla’ HIIﬁ @Wm&%@a}q

manuf actured by Tak asago one @@% acetal known as
manuf act ur ed BW%&I’WﬁW Hyrhe Faeh astpucoggh tssuas v gwpls, oral mucosa, etc. The present

adhesive compositions can be used to deliver one or more

therapeutic actives suitable for topical administration 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



| act at e known as prescol at(r) manufactured by Haar mann and4 RBeiob&r2003he
terms nenthol and nenthyl as used herein include dextro- and | evorotatory
i somers of these conmpounds 1o and racem ¢ m xtures thereof. TK-10 is
described in U S. Pat. No. 4,459,425, Amano et al., issued 7/10/84. W53
and other agents are described in U S. Pat. No. 4,136,163, Wtson, et al.,
I ssued Jan. %ﬁ%mﬁ%ﬁg; the di scl osure of both are hereln b%gﬂﬁﬂﬁﬁﬂged by
reference in their entirety. These agents may be present "at evel of from
about 0% to about 50%. by weight of the,conposition. is The present
conpositions may be used as a denture adhesive and/or used as a

bi oadhesi ve on wet tissue such as nucosal- tissues, wounds, oral nucosa,

etc. The pr esertbin famik eﬁthmycmmbﬁmnms@ﬂmeseagcnl&an UReEnd dbhd&& EkpéR idy@eOr nore

t her apeutic St Bk e for.t c ni str tlon cosal or wet
tissues. The%%’}r@sgr%er apé‘%f’?tgnagf#f?‘:\%}eﬁ“nb§ f’%‘iﬂh‘?m Zfliapes
agents which @tlenmmmbeglmad by codbinal tri uesmg’lerdlelabﬁmﬁ&m tdpeuv@e wet

ti ssue or of the body such as the oral cavity, wounds, or
applied to tﬁgﬁgtrig@%§&§% the skln Therapeutlc actives may be present at
a |l evel ey fon (Prépiardtion phtk sitigyy wei ght of the conposition.

Ther apeutic actives f echLesent co ositions include
antim crobi al age%t g&%ﬁ%ﬁ??ﬁp&ﬁ%dﬁéﬁe@dﬁ%gﬁg&m lon%?g'ﬁf STPATR: MpyEntiop,

phenol i cs; arfeieln®tpopders,2Bafers.c hquads, a@mwéshepmmmmvmnoharmaymsn

met r oni dazol e I uch aspirin,
acet am nophendlsc%%dr:#gxﬁ%@ngfng%hem&% %1? H}@g“ﬁ%%%?%!’%fgﬁ%mi pr of en,
i ndomet haci n, 1986fdarbe et abs UR\3e103.98%, issweadrfect. U?emﬁilnﬁknmgamh: UB 4,078,604 gent s
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anest heti c agents such i'docai’ne or benzocai n unga af omat i cs
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useful in order to obtain an optinal exa

ant i ni cr oY al Pregses igdisclased in PR 5183 hAd% érayg a@@msunwasb Zcb??él Had, &74'!;169 singl e
delivery systigied 21600 Lidget 280095 965h 2f RGALH & SNEHK Oct. 25, 1996, all of which

are incorporated herein by reference in their entirety.

The term "mixture”, 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,



5 Process for Preparation of the Composition A process forl48cepariong
denture adhesive conpositions of the present invention (creans, powders,
waf ers, |iquids, aerosols, pastes) conprises conventional -nethods
~disclosed in the art. Conventional nethods are taught in US 5, 525, 652,

I ssued June 11, 1996, C arke et al.; US 3,003,988, issued Oct. 10, 1961,
Germann et alwpoddpof, 073, 604, 1o Holeva et al., issued Dqﬁaw£$ 1015291, and
US 5,872,161, Liang et al., issued Feb. 16, 1999, all of are herein
incorporated by reference in their entingty. A process for the preparation
of the present denture adhesive conpositions optionally conprising a

non- adhesi ve sel f-supporting |ayer, conprises coating a wei ghed anount of
t he adhesi ve conp&ﬁéﬁfgg’s‘@rﬁ bgve. e adbesivethmnongats sy fbe sligeplved: inrveptdr agdfer. Thi s

15 process i SotBdrg6lvesLmd it bRt ch 2, 1999;
US 5, 872, 1605fnc1;%§ued 2/ 16/ 99, E%ﬂéﬁa‘%&ﬂwﬁéﬁé’e 898")@’3%?&5 Bbie: Al

filed Cct Yater an/oraleahials speh aaF’@ﬂlaFRi,cﬂfﬁ@P@it sopropsnel; cthzbryl batmmﬂ,ence in
their entiret y4.bi{mdio§rd%161ﬁexxﬁow@d dlétﬁyléﬁ'éeg%cbﬁ eiﬂa}ssor ftﬁe‘?ca?c%ﬁoxﬁ QAich as

Preparatlon th 0Si !’38 section, refers Furry,
suspensi on> g‘ﬁ‘ﬂe? e Ebyeploneneme M‘a%ﬁhebéh%&@ealm mmrmﬂml elithesi ve

sel f-supporti digxané a.mﬁéthyl ShE e vkl 8 ﬂ&ﬁ)h Qéi&te, dASCethd HdUE &ﬁ&ﬁ}@t ti ?ﬁ
ng the

t he non- adhesi el f-supporting . |ayer wat er, uni
adhesi ve corrp‘g‘xe ‘6‘?’\%‘@? etgni-geqn S\RE’( a’f BWPldehé(%I fpﬁ@lﬂems{;mmng t he
| ayer with wanehyl f.(tl'bv) kdbﬁes Qﬂxacbta@e hlbamacma&ieveyc@&@aﬁ&%m (n%é: RBxidl ﬂr and/ or

ot her sol vent an at i n the resulting mXxture onth ayer,
coating 25 th‘éstf‘% g“‘%’\ﬁf °t?ﬁ’§<?"df‘?é°"ﬁ? EHS’E@%&"’BEFPIITQ@MM yerer

processi ngg (pj;)-rohdome‘,dz pmnb&ﬂdzﬁgaﬁdhlﬁztﬁdhtﬁ&iev deREMORCAEN 89 beBER, tlRnd, aYEr as

the layer is h f or med sol ving the adhesive conponént(s) in
wat er and/ or ’gf am%aé‘F’\fglﬁ?'fls m"?/\é‘l’%ﬁ“’ﬂé‘ﬁc@ﬁtgﬁ? &; cplarinated iydropasboms suchr e ont o

the |ayer, ared wbohotenho}umﬂétcm@omn@,r cifrbRmad Blplknte dichBridd) MERYienk OF M ONt 0
t he wet/coat er. i opal | coatln/re wetting thel er with 30
the mixture andy g%( DR E'fﬁlf%f Tt e %E?ﬂﬁ}{?ﬂe’o?“ dg thaney E’ﬁ@éﬁ% ﬂ’&ﬁ)‘/taﬁpl e
times; and (ghiopireyol aminRimzadaptoql- aﬂfandilhandmﬂlhﬁdﬁmm rhs(aaénct Bii@QU8Ridint Jandbove. 14
Cct ober 2%)3 ﬁ}%%% PCTI US00/ 10135 13 As di scl osed above, the

one

adhesive. conp ts may ®be dissolved in water and/or
Preferred solvents for the polymers are water, methanol, propanol, isopropancl,

tetrahydrofuran, methyl acetate, benzaldehyde, formaldehyde solution, methyl ethyl
ketone, diacetone alcohol, N-methyl-2-pyrrolidone, N-vinyi-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 giycol (molecular weight 600 or less); propylene glycol; and

30  trimethylolpropane.



ot her solvents and the resulting m xture coated onto the Hapewber20b¥ents
for the polyners include.water and/or al cohols such as nethanol, propanol,
i sopropanol, ethanol, butanol, 1, 4-butanediol, cyclohexanol, and

- diethylene glycol; ethers or ether alcohols such as s tetrahydrofuran,

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

di oxane, andwasdagleret her; esters such as nethyl acetate, Ehﬂ(Lnﬁﬁﬁtate and
sec-butyl acetate; aldehydes, ketones or ketone-al cohols suc

benzal dehyde, fornmal dehyde solution, ngthyl ethyl ketone, diacetone

al cohol , acetone, cyclohexanone mesi tyl oxide, and nethyl isobutyl

ket one; lactans o actones such as N-nethyl -2-pyrrolidone, Nvinyl-2 io
pyrrolidone, 2- pyF“F‘B‘F rdhesiye Foppesjtions e rrparedh yigr dtswhbnmshes adHesios

benzene, ol \eaponenttey i€ Neuter NGNAR mel| Bt R, ARbIL bibodThAE! B 4@l e
gasol i ne; chlo | nat.ed YH>1/drocarbons such as carbon te rac Ef’

chl or obenzend™® ‘@ﬁ? gisitengmthe Bolym)ere incong e MPI§OF the solnentyfpt prigners; Idismlvmge

ni t roparaf f i raﬁoﬁtumhaaasesnbﬁﬂ@ﬁﬁtﬁﬁ@&lveaﬂﬂmf&bétﬁlg%’ﬁfr&%ﬁﬁg HWaSeruch as
C

t hi ophenol_ an pt 05 | - et hanol ; and others as aceﬁl cracrd,
pyri di ne &nd lvﬂfﬁiésﬂ’

PRAFtINE Jieesnd dhen optierally ﬁl@@g @m oemers adhesives iwatophﬂ y mer s
are water, nebhiarieyfer. @’aﬁﬁg'iﬂ@iaycr eSO ORARA by tectirfdu OQW%
O n e,

acet at e, benz dehy 1yde sol ution,
di acet one al ]‘\F’ﬁ@ﬁf{?“@ g’ﬁﬂ"%&gn@}’l’%ﬂcnyl 2 pyrrol i done, di net hyl

for mani de and ni XAMrQl&ﬁoWeﬁﬂ:fsbe@Dd’éB@d&@&iﬁn ﬁ:@ﬁeiﬂemyyonu%?&e%%m&'é&hb&f zers can
al so be 20 usgqvgalg fol vents f.o the oI yrrers Such pl asticlzers 1 ncl ude
t

di net hyl pht R b P drigh N %)eqlwwwwtmnexs mychenisally n

di et hyl em® gkofteaéd byt mirdigiyihesagh ghyg.ainer dra@@palclater 6 nyQ8fr sif lﬁéﬁl%%
RE- 610, sorbtﬂlg hat e, (ﬁl met hyl sebacate ycoI ate,

et hyl pht hal yl %%W%”eﬁiéw%ss ofjripgy M‘Bﬂém@f"ﬁiﬂfﬂgiﬂﬂm&ﬁiﬁwm | vent s

for ot her adhesisy@be euniposition iCMen diskturiRtormitue @hHed. | TR shaped Mgy BEGe! N 25
t he adhesive (ﬁgg%gl E] on§n| nﬁl utdgl xt ures of vvat er and water-m sci bl e
sol vents suc Y R Vo Nt o %ol utions of |ow concentration can

be nade with up t'ﬁlezfﬂ%wafg@bcmqﬂesmﬁd&mﬁﬁ%@h@mhwate&bbﬁﬁleﬁtﬂvﬁﬁﬁ% whi ch

made . be ed I noI am nes:. et hyl ene ol ; ycerol ;

1,2, 6- heg'gne?ér PQ of 8 ﬁ%& H“"’“‘%n?ﬁ KQ%EIF‘T e 51’1?{ gqﬁeth‘? dhspose of

poI yet hyl enellglbmn aJ(ldmlceaoutoatrc comstapd 26 GAkitationd esmk prd@é:@mwleﬁiw ol 5 and
30 trimet hyl olorgRANCned 4 ObRRR wiRS? R-0Y B399, B/ U309 10135

invention,

EXAMPLE 1 (A-G)
20  The following examples A to G 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 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




14 When the adhesive conpositions are prepared by di ssol vilh§cioher 28Ghesi ve
conponent (s) in water and/or other solvents, various enbodi nents of the
process includes: dissolving the polyners in one or nore of the solvents
for polyners; dissolving an optional adhesive in a suitable solvent and
coating the resulting mxture onto the non 5 adhesive sel f-supporting |ayer
and then opt ivemewsiozo si fti ng one or nore adhesi ves onto threruseatmas | ayer.
Coating the |l ayer can be achi eved by techni ques commonly known in the art

i ncl udi ng extrusion, doctor blading, sptaying, dipping, etc. After the

pol ymer has been dep05|ted on the layer by one of the neans descri bed

above, the | ‘wen—dwed—Ne*(——&-h-e—den--u&a-&dh.e&.mugn&.tl on is
ened runn{ng i 2% hrough. a ¥Ong-r ol | erl29r

m cro- crackefAmwdridny pt her suitabje nmeans. _ The conposifion is thgn
pressed snDo nﬁhgla hiydraulic-pregs or flat-rpller or other suitablje
means. The c Sitioh is then dige-cut into denture shapes. These dhapes
may facilit afResulingpl i cGa425M6)8h t hECT@NEPe¥Int | ohCi(@7%)lza de 1ch{ae%)/ZnThe

foll owi ng ex et f U @) ndRs9d)i Pa7.SRKFASIHN hgg.;, enbo 25%3;53 tthin the
y f

15 scope of fhe preseq%ﬁhgﬁﬁntlon The exanpl S gre 8|ve ¢r the
purpose of |Ilustrat are hot to be coph®rayEH éé) (ovgationg of the
present i nvertromr—ivany—vartattots—of—tfhese—ae—pessbi-e-w-t-heut—depart i ng

fromthe spirit and scope of the invention. EXAMPLE I. (A—G) 20 The

foll owi ng expnples A to G degribe yariops mNed sgts gnd the process for
meki ng thes 44+6§E§§§?4MA —s+—+ABCD-Conpgnent (I n Grams) (I n
Grans) (1 n Ga‘?&‘)l{"f’?{“ G ans) 284%?7284@.@28@4. 71 Cal ci um
24.221.3621. {0Wae: 78 Hy(lr oXi2845.14 NC [OX1 951504 9510 9R44E39512. 51 Ferric
Calcium A 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 Ca 37.25%)/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



Sul fate, N 0.680.68 Hydrate 14 October 2003 WO 00/ 61070 13%Op@Eh¢rid80d/ 10135
AVE/ MA120120120120 Anhydride. Pol ynmer' ResultingCa(42.5%/ZnCa
(37.5/x)/ZnCa(37% / ZnCa(40% / Zn M xed

Salt(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 (In Grams)(In G ans)(In G ams)
Wat er 2846. 14284%/a09844. 63 Cal ci unRl1. 3621. 2122. 72 Hydr oxirda/uBomio13s5

Oxi del2.5112.-5112.51 Ferric Sul fate, 0.340. 14 N Hydrate AVE MA120120120
Anhydri de Pol ymert ResultingCa (37.5%/¥Ca 37.25%/ZnCa(39.9%/Zn M xed
Sal t (20/0)/ FA(42.5% (20% / Fe(0.25(20% / Fe(0.1 9%/ FA(42. 50/()%/ ::A(400/() Wi %2
t he above conpepRMi/fs | r f,ion ve | ng. e
15% of water to pre- g#gore?@&r{e?bgﬂé Leulpéﬁ%t%gg%fal{oﬁ %"ﬁ]ﬁ WM t he
resi dual powdfer&4VEMA.@hyariess edls  of t he vessel Then react the mxture at
80 to 95 C. Dry the solution i'n trays in an oven at 60 to 70 C. MII all
dried flakes to a fine powder. The above pol ynmer salts

EXAMPIE U
5 Denture stabilizing compositions in cream form can be made by blending together
the following ingredients:
weight (grams)
White Mineral Qil 89.74
Petrolatum, White 82.01
Carbbxymethylcellulose 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:



can be nodified by using 12.81 to 27.90 grans of cal ci um Ry &ctokeérd@803 9. 38 to
15.64 grans of zinc oxide, and/or O to 3.42 grans of ferric sulfate

n- hydrate. Equivalent m xed salts of 1 Gantrez AN 169 available from | SP
Cor poration, and/or AVE/ MA copolymer with specific viscosity of 6.3 and/or
7.3 14 Cctober 2003 WO 00/61070 16 PCT/ US00/ 10135 AVE/ MV | B can be obtai ned
by the sane wwridhgth7@#s above, substituting the AVE/ MV | B . at
various |levels. EXAMPLE Il 5 Denture stabilizing conposi tpltzg@gd%\liyﬁég(\:ﬂra\eam form
can be made by bl ending together the fpJlow ng ingredients: weight (gramns)
VWite Mneral O 189.74 Petrol atum Wi te82. 01 Carboxynet hyl cel | ul ose

Sodi un¥5. 00 Silicon Dioxide, Colloidal4.28 Colorant (Opatint Red Dye)0. 23
Any AVE/ MA m xed salt of A-G or any 123.75 AVE/ MA/IB m xed salt of A-G 10
Wi gh, heat and[TT X the reddye,petTot=at HHRetad—ei- in a glass jar
at 50 to 60 C {mtil visually.unjform Then wei JREAE@Nakef bl end t he

powders (colloi glal silicon dioxide, CMC, AVE/ MA copolyner Jm xed salt or
AVE/ MV | B m xed[BaLE, 1T R L= A P TR L,ui"rtaiqe(——w m x the powders
into the liquid %ﬁylénbﬂéiglg'{u ff’ée%c%ﬂ visuallly a un G m pi nH( cream The
above cream can} Buy AYBMA mikebyali of &-@asanyg dr decr easi ng tnekl evel of AVE/ MA

15 mxed salt o %E‘é% L.xed , salt by Ojto 18.7 ranms, petrolatumby O
A 2
to 18.75 grans, L_and/ or %nﬁ(eeggé}eqéyéo to 18.{75 grané‘).'O%The ab

ve cream
conposition can also be nodified by using mxtures of (he various AVE MA

m xed pol yme 'Biad laﬁ %ozﬁ‘p%%n?sr toéb‘c&%. I\Zieh‘!elan\.rrfr:jczn(n%[(;ic.\sitions 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/MAf[B 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



salts. The subject places from0.1 to 2 grans of the creaftOolopargl03 on on
the denture. Then the subject inserts the denture into his/her nouth and
presses it into place. 20 EXAMPLE |1l Denture stabilizing conpositions in

- powder form can be nade by bl ending together the follow ng ingredients: 14
Oct ober 2003 WO 00/ 61070 17 PCTI USUQ 10135 wei ght (gramns)

Car boxynet hy lve@bdeg7ose Sodi un¥0. 00 Any AVE/ MA mi xed salt pg mﬁnoﬁ‘oﬂ%_ any.

60. 00 AVE' MW I B m xed salt of A-G Blend all corrponents t oget he above
conpositions can be mnodified by incr eashgg decreasi ng the AVE/ MA m xed
salt or AVEH MW I B m xed pol yner salt by to 50 grams 5 and/or the CMC by 0
to 40 grans. The above powder conpositions can also be nodified - by using
m xtures of tTheseywafenenmposifdrsicamibe ebdifit thy xﬂdieﬂsﬁg oPMErddYn} BieANEALBAI tS.

The subj ect rans, O nposi ti on on
pre- noi st ene%&ﬁﬁbﬁ&%&r C)‘;vlv?'}l?é/‘|gtm‘fL %eéfaé‘%ﬁﬂtgﬁpmﬁmftwcbmbj ect
inserts the dbtntﬁﬁgamsnﬂ'be #hmﬁhdiermmbﬁu@ldmmo&ﬁmnﬂeﬁbyﬂéxﬁgrﬁixﬂﬁ& of 10

EXAMPLE |V o i rm can be made by
wetting a 58" Eo S'ig(s)é' non- @o@%%ﬁ% é{%ﬁ“’é aléelf supporting

| ayer) with mater Uni formy coat thls wet sheet mnth t he conpositions

| isted bel ow. Thereafter, rewet the layer with water. 15 Dry the | ayer.
Mechani cal ly soften the conposition by ring-roller, and then snooth the
conposition on a hydraulic press. Die-cut the conposition into desired
shapes. Misten and apply these wafer conpositions to the dentures. Then
insert the denture into the nouth and press it into place.



20 wei ght (grans) Carboxynet hyl cel | ul ose Sodi un60. 00 Any AVE/ MA m xed salt
of A-G or any 90.00 AVE/ MW IB m xed salt of A-G 14 Cctober 2003 WO 00/61070
PCTI USOQ' 10135 18 These wafer conpositions can be nodified by increasing or
decreasing the AVE/ MA m xed polyner salt or AVE/ MA/I B m xed poIM cgo graé&o
by O to 60 grans and/or CMC by O to 60 grans. The above wafer cog gltloﬁs
can al so be nodified by using m xtures of the various AVE/ MA m xed salts
and/ or AVE/ MA/ I B m xed pol yner salt. 5 14 Cct ober 2003 19 CLAIMS: 1. A

dent ure adhesi ve conposition conprising a mxed salt of a copol ymer of

al kyl V.Q%M't her-mal eic acid or anhydride, the m xed salt containing a
cati oni "function conprising: a) at |east 22.5% cal cium cati ons,
preferalgl from23.5%to 48% b) from abopt 15%to abouk ﬁ)ﬁ% zintg cat,ions,
pr ef er abl!yIPEHRANEHT mPSGHIOR JORRTISINE G sz.lt% grpolymes of YRyl g e eramlpig m
the gr ASH YGRRYdEdeihe mixef sehcontaininga catignig splh HRCURRLOWINAE: chr oni um
manganese, npkRidpast EpPpsplciugyaatipnsnpreferabliiframy3.atrdo AB%t ures thereof; and d)
from 36% to bp%ohrabeutaldtoabmpd@itirtine whions prefaréhdy fromd8%i tbi2d%:is in the form
of a cream or) fahed% tadd%bes edtiontstlectbd femathée droup ooisstisting o€ gom freramr eact ed
car boxyl gr ozipmimim, tviaradoopehsormenm, idangahxse ddckicl) ceppar] lyadumetitardomppsidtimittures
accordi ng totheteaf;and wherein the specific viscosity of the copolyner is
great er thandpb flam % A 38nfrey Ridbehgshstg; conposi tion conprising a m xed salt
of a terpol ymberetd thd &ythpositivnl iseinhdie -fo#h @ffiaCcream or wafer; and wherein the free acid

constitutes the unreacted carboxyl groups of the copolymer.

2. The denture adhesive composition according to claim 1 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) at least 22.5% calcium cations, preferably from 23.5% to 48%;

b) from 15% to 25% zinc cations, preferably from 18% to 22%;

¢) 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, 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.



acid or anhydride, and isobutylene, the m xed salt containing a cationic
salt function consisting essentially of: a) at |east 22.5% cal cium
cations, preferably from23.5%to 48% b) from15%to 25% zi nc cati ons,
preferably from18%to 22% c) fromO0%to 2.5% preferablypodissrpihz01% t o
2% of a cation selected fromthe group consisting of iron, boron,

al um num vanadi um chrom um nmanganese, nickel, copper, yttrium
titanium and m xtures thereof, preferably iron; and d) from36%to 50%
free acid conponent. 4. The denture adhesive conposition according to claim
1 or 3 further conprising one or nore ifgredients selected fromthe group
consi sting of additional adhesive conponents, plasticizers, colorants,
preservatives, thickeners, vehicles, flavors, fragrances, sensates, and
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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.
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(57) Abstract

The present invention relates to a denture adhesive composition comprising mixed salts of an alkyl vinyl ether~maleic acid or anhydride
copolymer and/or terpolymer with isobutylene wherein the mixed salt contains a cationic salt function comprising at least sbout 22.5 %
calcium cations, from about 15 % to about 25 % of zine cations, of the total initial carboxyl groups reacted, the mixed salt cnntaining from
about 36 % to about 50 % free acid component. In addition the present invention relates to denture adhesive compositions compnsmg the
above composition and at least one non—adhesive self-supporting layer. The present invention further relates to a method of increasing the
adliesion of dentures to the oral cavity by applying the above compositions to dentures, directly to the oral cavity, palate or ridge of the
orel cavity, or applying it to both, and thereafter securing the denture to the ridge or palate of the oral cavity.




