14 Cctober 2003 WD 00/61072 PCT1USC0110186 1 DENTURE ADHEGIAM GOMRSS! TI ONS
5 BACKGROUND OF THE | NVENTI ON 10 Ordi nary renovabl e dentures, é%nta pl at es
and the like, conprise teeth nounted in a suitable plate or base. Denture
stabilizers are used to fill the interstices between the dentures and the
guns or tissues. Prior to placenment of the denture in the oral cavity, a
denture stabilizer is applied to the denture-plate surface which, for a
perfect fit, PMW?2 uniformy contact the guns and mucolRSTUSEMEBE. The
denture stabilizer is.fornulated not 15 only for its adherent properties,
but also to provide a cushion or gasket between the denture and the gumns
or tissues, thereby positioning the denture securely in the oral cavity.
Consi derabl e effort has been nade over the years to devel op inproved

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

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

Patent 3,003,988 to Gbrnan% et _al.. issued Cctober 10, 1961; U.S. Patent
4,980,391 to Kumar et al., +ééﬁgaﬁggﬁeéﬂﬁgﬂﬂéﬁliaﬂmgﬂ U.S. Patent 5,073, 604
to Hol eva ®t al., Ousbegydebeablidetuds dent Phies AN e Fke, RohEE t2:0Q%nE40.
Prosise et al ., I d 4, 1999; U.S. Patent 5,037,924, Tazi et al,

i ssued August & L“i%lgg?‘%%" a%a%%‘ﬁ{[é %‘;gb%szsg*i%‘f“dl'?zﬁn e inggrstices betypsritheanuar y
21, 1992; anddenturGond ey gudd OB tisaEes0 (it @ 12acBieht bSAO LIRS e blaSaviRpkent
5,525,652 to d-ssued ne .11 99Q. In_addjtjion strip or insert
denture adhes %@gg gt?bed%? gsoapﬁrr%\%émsﬁ.thell%ef‘&‘%@% prafacq jwhich, oz 3 prtent fgehowid2 ¢ o
Homan et al ., unifosmlyedntact Ae4uss aci modoossues. Whdderfues Sdbabid ik Zofulhid hdie form
of a stripscopsi, St/ | rs. .The two' out.side | ayers consist of a
pol yner sel%c%t‘ﬁ%é%%@ rgﬁtggrgugleé’ggrﬁlgialsss? i'hgrogKe = ¢ %Ph%ﬁsg%@e'b‘ﬁ?i“ﬂ@ehavi ng
an aver age nofetus and Weigys cftisies Uber@d (holiBGhingtht QleftR, B@Rely in the oral

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



sodi um car boxymet hyl cel | ul ose, pol yvinyl alcohol, and m xt1grd%§)b%%b§of. The
inside | ayer consists of mcrocrystalline 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
Application 0,353,375 to Altwirth published 2/7/90, discloses 1o an
adhesive insert for dentures consisting of a adhesive perneated fibrous

fl eece and an¥Wo6¥3 ve consisting of a pasty mixture of BETEISHADSE and/ or
car boxynet hyl cel | ul ose, polyvinyl acetate and an al coholic sol vent.
Despite the above-noted technol ogies as 2ell as many others, a need still
exists for denture stabilizing conpositions providing inproved hold. 15 In
accordance w tihgt iqQvention, it been di,scovered that denture
adhesi ve corrpolgls'triggeﬂgsr’%é%gﬁr ?%%ge’ 53Flffgljm\?ilr1r;l]|%%t her® rf‘ﬂ?‘@?lb SHH @ CBEFI yner s
and/ or  t er poldgnmresdinisives ars dlisutnpiven Eocaxample,J.8.0Pa%ht QBL0, 70D ARGmA gL, M xed

sal ts toget her; W ecliic | |s.of..free acid, .provide superior denture
hol d. The pr es'fseS\r%étdt élrﬁ?d% rﬁeécgfé easfl?eéglre %%r‘rlb%rsintt}l%ﬁ)g" by SHIPST9PHRng of HEtei vel y
used as a wourdyer dbsiwecputsidn dryeramdnsist cidivelymeeseletted BorhitiRaghip Thistingordel i very

vehicle fors 0 i ha@ her appli.cati at _requires
adhesion to stﬁ?%g%?g%io\é?gg? ‘ﬁllqu%:nlo"{]g? %ngmg%csuﬁ%fv F%Rtpocgra ouéﬁ(goa(i?@it?]bo’g@rop?rs. An
obj ect of the spiiunewboxymetyiedlivless, polyviny rlostioli endahikipkes Wiefopt, e iRide Mpdrei C

copol yners an 1S r.odt.i and zinc mixed salts,
t oget her wit h%ﬁséiﬁlﬁgﬂoyﬁgﬁ%&g%pﬁzie%% Sﬁfg'?le’g?ﬁéé}fe{feﬁlﬁ 6’??%]8173’?5 Bns for
firmhold, whig8ms g 2 fentire basepaiepicoritact with (wates,. whEh elseowtddeplagdrs hav@ been -
éffectively h n [ | - 0 L f 1ipme. SUMVARY
d:; THE | I\l\/EI\FF?tOs% ‘-’?ﬁehg'?g?éﬁ? e’?ﬁ“?’%ﬁ%‘*‘f‘%ﬁ’%@iffﬁ’sﬂ ity by egg’gggu‘hsé’g%

conposi ti ol cdnpthesiveipser e dentuses|coasisting afa adhksjte peitmpted diblves flesat idanaci d
copol ymerand/aest BP0 i i) $RHeY b BinactCartPT Gl Dbl LG, 53! ¢
contains a cationic salt function conprising, or In the alternative

consi sts esseRPY¥pyLpegigte andian aleghalic soluent. Begpiiq the shoverneteshieitwnlogies asovtlabout 1%

to about 40% bd sy claeks, 208G efied Gord Aokl StabiifiB cDithdsRioRD BHligfhe % Of
cation selected frcg1 he group consisting of iron, boron, alum nuﬁ]

vanadi um chr SHFAH nganese, nickel, copper, yttrium titanium and

m xtures tisereof; Inr@earadaed with adfretett BRG] b&E ACh:QoIRONGHe and
fromO0%to aboﬁlﬂ'tt" 65% of a cation selected fromthe group consisting of

magnesi um ¢ & EFYTn CRRFRS CopRrsingaliod oYinyl | gthegenaleiq agid coprlymre gudier

i nvention rel arpdyricos dah lisb@ylerRiopiptivy SRNRGH ahd ORS HHAING]S lopbnd: Ramabove
conposition and g.t Ie\as;e.frone. onh%dhesi,ve sel f - supporti ng | ayer. The
present dent uPE HGHEEFY 8%‘?&5%&" B FPCTor fleppteih8ida The Pressap fintuse adbpsiveor nor e
addi ti onal adhespositionsoumposierticseffediivelyRERSHNY whual¥ ARk uhddfd A8 adlisiv@les 10

t he

20 bioadhesive, a delivery vehicle for other actives, and/or any other application that requires
} adhesion to skin or tissue, including cosmetic pore cleansing strips.

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

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

The present invention relates to a denture adhesive composition comprising mixed

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

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



use of the conpositions for the manufacture of a nedicanent to increase the
adhesion of dentures to the oral cavity by applying the above conpositions
to dentures, directly to the oral cavity, palate or ridge of the oral
cavity, or applylng it to both, and thereafter securing the denture to the
ridge or palate of the oral cavity. DETAI LED DESCRI PTI ON GfOsiker f4%/enTI ON
The denture adhesive conpositions of the present invention conprise
strontium and zinc mxed salts of an al kyl vinyl ether-naleic copolyner
and/or terpolyner with isobutylene (pregferably copolymers) with specific
free acid levels, and optionally conprising additional cations selected
fromthe gr O%Pﬁnﬁf&%br?sl 1G4 of%f to1ab i 2. 5900 Whation R MERLL 1 IR Ui EOM LM
nmanganese, nic trium titanium cal cium gnesi u and

m xt ures ther®sf bor%eal@mm@u V@aéwn’p@mow@nsmmn% nigkel, h@pﬁm prtgm.g

powder, cr ea%n&%ﬁ&:ﬁt mixhuftd 'ﬂ{ireoﬁ%ﬁlsa%ut 4854/19 Bbdﬁ%(f% fred RWABpbiRhtTEndA " ©
sprinkl ed on dent al Frost esis, noistened and then |nserFed into the

oral cavity. WEO%:W $9%mREa catiey selpeted FemdbmeprRepnsistite ofanagsemum,

conventional calubm! @hy migfies kiRsedr OinfR0#Moh,| 84 bSed inveRAGH Ratdihth GBnidfee appl i ed
to a dental prosthesis and inserted into the oral cavity. These

conposi t i ons 24E8IVE BRMRSREPIS,CORBRSIRG the above comRasitigh and 8 deast e spryedhesive

sel f - suppor t isg8sdppiteiig 1ayqurhta e@enaaﬁhﬁﬁé MBeSREBASbsiHoRNS N Wplidhal®y Sflpfise
supporting |ayer are %Q %;8 noi st ened. and applied to dentures. A

det ai | ed desEPf TSR I"EtFOIEPP&C'B%tTﬂ‘%Hr&Fe“E’BWH%M“ 67latesia thepr esent

i nvention is ugd MaRe aﬁh@mlo@erﬁt 1Ak rafi¥fscturE RE a hREmER kCinomeehe e AGEione
adhesi ve anpunt,s" edkhereh;, ?ea anount suf%iclent togprovide
adher ence to ﬂ@ﬁ%?%Pt P SPViBnBY BAPLAREEP BPRYE COPPHItgBhAenyea el s 14

Cct ober 2003 td/¥he 01 &LRY, 2alior huﬁlﬁiﬁw)}aﬂ@aﬂtymabb@m@adtab@thmd theredger of t he
oral cavity, mﬁthO@ Hﬁ¢iﬁﬁh¥ %o th ?% W? to oral tissue, and
alteration of°{"HBe H&denipe BPgeL qrp &P MA" as used herein refers
to al kyl vinyl ether-naDETAﬂHﬂDBESGQEHHMWEBFTTHEBTWENEFONVE/Nﬁ/IB" refers to
| Sobut vl one. "rhe b enelt s A5ThooiBs S foe pRsd? bR BHER M GunAle

her ei n, r ef erasd zinc sEkddssaitd of/WE!lltyAvmyI Ahviitmidivid Bpolyereardfor It@mlymez wdihf f er ent

cations are :H}b{ﬁér?/ﬂmé’ KPrteﬁ?aR%% §r gpwlthw ele%ai%B% é)c'ich Fervelgr n\(’a‘ %pmoﬁgl er eSt er

functions. The ese es i xed
t er pol yner) mtrlpssm@ratlétimahgaws S@kysmhtﬁ"qm tleagrosp cmsmnamﬂ iy bmonum

cations. The f C for efers
either to thé&ﬁﬁ$@é€?§'”§%? Syypfgrozﬁggnﬁgégrﬁﬁﬁ 9%@%}k%mand é@fﬁAVE/NA/ B
pl us any ot henagnesimyahdmixteras thonef. dhe thedeopmpgsivenssnay de ip the fc@@@fa, of t he

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



pol ynmer. Mbonoval ent cations include Goup | A cations, suchsagisedigdn
potassium hydrogen, etc. Preferably, the term"free acid" refers to the
unreacted carboxyl groups (- COOH) of AVE/ MA and/or AVE/ MV | B plus sodi um
and potassiumcations. Mdre 15 preferably, the term"free acid" refers only
to the unreacted carboxyl groups (- COO—i) of the AVE/ MA and/or AVE/ MA/ | B.
The term "additional adhesive conponent”, as used herein, refers to

adhesi ves ot h¥PWHER t hose described as essential AVE/ MAPSEESWANSAVE MA | B
m xed salts of the present invention. The percentages used herein to
describe the m xed salt’ function of the ‘&opol ymers 20 or terpolyner are
defined as the stoichionmetric percent of the total initial carboxyl groups

reacted on the thelpylmerand Aldpe @Ethebrape{vﬁ?nﬁ*ﬁﬁﬁlstok'i&%ﬂtohﬁé Gle ecrﬁ{ng Ibtél \é\@;gré

unl ess ot her mer The al kyl vi ny
copol ymer comrr%%ig%am{]%{%ea? ‘%é‘é‘i“@ maEelr al 25 unit: 30 14 Cctober 2003 WO
(C)](BI/ ?5372 PV\C;]' I USOO/gﬁlth&n SAQRMA™ Gl-lafed hekdin I(;bfg;alltﬁ - lvmkd %Fer_maq:eég-gd t ) HO
i n wherej repr.ese radical, prefera

al kyl radical, bpe H’lmgr aﬁ{%lt% eg‘eﬁ’ﬁ% é%?r%?’ tF‘H%IW“?fﬁ@‘hélﬂfﬂésththﬂgmalhe nurrber
of repeateé O&E@DW@hﬁb@e,@ﬁdkﬁmt)&énEU%dm’eﬂ;h "ibd pdiyiner sadtsNEH ¢ f the
polymer. The (i, &ly th |sﬂ(;rt)ut Isgar;]}e rregarllﬁs% 5&
t er pol ymer of ! F%lgc ‘]%%h%‘““ QEM"HA W%/IW(VF‘”WHW‘ %eﬁ‘llffelieﬂt(cpmcmﬁ erabl y
with a C-C5 abhytedmad:emathe) polymel with 8mch atiet @REth obRYisRE fictiths, UﬁIe Bre

id and B is 10 al kyl vmﬁ et her

(A-B),, where; anhydride o
(preferably wit dugn (rgg IH&S% n[?x%/ddp %ﬁ'fliraicfp&%?ﬁ'i/ Sr teipg{%ﬁ’t)yq%éomaﬂ%g #pecific
i pcosity. of thlsltsalrﬂ zmtgandram:niumcbams The tefin Offectabie” ¢ RADRbMFRENtISuE ef er abl y

at’ | east ou bout 6 ferab neasured as a
1% wei ght ? ?/)o {ljcrrrgésf%ers%tﬁér%a@é hnRhotdd® Sb"x% groups (- C(B)OIS) of AVE/MA and/or_

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

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

30



met hyl ethyl ketone at 25C. The terpolymer nust contain at4berbér 2903e

i sobutyl ene. The present denture adhesive conpositions conprise mxed salts
of an -. 15 AVE/ MA copol yner and/or terpolymer wherein the m xed salt
contains a cationic salt function conprising (or in the alternative
consists essentially of) fromabout 1% to about 50% strontium cations,

f rom about 1‘Vw%&§out 40% zi nc cations, fromO0%to about 2.5% of a cation
sel ected fromth¥ Poup consisting of iron, boron, aluni M$KUSPAREEI um
chrom um nanganese, nickel, copper, yttrium titanium and m xtures

t hereof, and from 20 0% to about 65% of 3 cation selected fromthe gr oup
consisting of calcium nmagnesium and m xtures thereof, of the total
initial carboxyl groups reacted, the m xed salt cont ak ing from about 36%
to about 60% free acid conponent. The AVE/ MA copol ynersS. have a range of
specific viscosities. For ¢xanple, t specific visgosity is preferably
froml.2 to 14, as preferably neasurjed as a 1% wei ght/vol une sol uti on of
the starting anhydride or 25 actHofCihe¢Bpolcyrer, [in met hyl et hyl ketone
at 25C. Other nmethods atld|sol vents can bg 14{Cctober 2003 WD 00161072
PCTIUSOO | O186 6 used to nmpasure the gpeckficouisgosity such as a 1%

wei ght/vol unme solution in (di met hyl formam de) fat 25C and a 1%

wei ght/vol une sol ution in 2-butanone at 23 .W%hefer bly, the cationic salt
function contains fromabout 2.5%to abou{?‘ 45%" stropti um cati.ons, nore
preferably fromabout 5 %to about 25% strontiumcations, of the 5 initial
carboxyl groups reacted. In addition, preferably the cationic salt function -
ot ai ns fr onwisdodinR rdfedeitO arnfof radftQ breteiib] [ preferably from
gbyc;ut 10% to about, 30% zi nc. ca ions(,p of t)ﬁgéll tﬁ{a%ia]éﬁyﬂ%g@%’oéi%/lméﬁ?ﬁﬁ%s
reacted; preferaply POl SiFae B Bunbss dldepealpdencumengesuf thestrectpalefidiabl y fr om
about 0. 01% tomelbmietof A4pofymar.cati on sel ected fromthe group consisting of
iron, boron, alum nadi u, hrom. um _nmanganese, nickel, 10 copper,
yttrium titani ummé;n ‘}4‘%%ru?‘e,g]"’i"ﬁ)g’f’f'éa‘f“,lﬂlﬁvweﬁ’ﬁmﬂeyowmmfmm 0. 01%
t o- about 2%dnhysnide at iadiflsan elkylt visyliettiet iqRtbfeBly oMY h EIQUAR) rrﬁ‘tﬁl?ab,e%d
preferably fri%h?fé}é Qla‘ﬁpréygw‘:gg;@fofn% Cﬁ‘stl gn, sel ected fromthe group

“consi sting of caPciam MRgnesI ity Arftte WIS dy is aleiqanbudside opacid ped B éxt al
initial c# boWyt vigrlethesretadiesith 2101-€; fike taical) ama/br ReBuaRaNt THOYRLR  about
55% even nor. -ef Tr out 15% 1t o about 50% Preferably the
cationic 15 s‘g‘slcqt%i Sﬁ%? %(L)a}rgtm o"ﬁ@éﬁ% §%°rfar°]barﬁtoéﬁeoﬁfp°13"7‘%%¥"5“ﬂ%¥)Eftle%‘s%ofltr ee acid
conponent, no¥k Prefuabiest destyabbutSirpaiboibly ks 450 B NelghBRYUimbtibEof Ot al
initial carb vinyl ether maleic anhydri de copol yners
are obt ai nedq%é(yﬁyg:%{l}qgg(?@er%??g? %¥%W°MVF“S\WWP‘ Ll sompigdwpiene.such as

net hyl vinyl etherTheeprsent déntyt aghdsize ,com@bsitiony |coRbdd@r mixed QBYd o¥ipy! et her

and i sobujsyl AfrEWIA i : ic anhydride to yield 20 the
cor r espondi ngﬁ%l ky] &J\I/}?%Fr ﬁd}ﬁgf%néﬁeef (‘:‘%gﬁ'ﬁ%er s %IIV)&?“%‘FEra PN SEls readi |y

’.} ction comprising (or in the alternative consists essentially of) from about 1% to about

50% strontium cations, from about 1% to about 40% zinc cations, from 0% to about 2.5%
of a cation selected from the group consisting of iron, boron, aluminum, vanadium,
chromium, manganese, nickel, copper, yttrium, titanium, and mixtures thereof, and from
20 0% to about 65% of a cation selected from the group consisting of calcium, magnesium,
and mixtures thereof, of the total initial carboxyl groups reacted, the mixed salt containing
from about 36% to about 60% free acid component. The AVE/MA copélymers have a
range of specific viscosities. For example, the specific viscosity is preferably from 1.2 to
14, as preferably measured as a 1% weight/volume solution of the starting anhydride or
25 acid of the copolymer, in methyl ethyl ketone at 25°C. Other methods and solvents can be



hydrol yzabl e to the acid copol yner. Suitable copol yners mgy ceeberpgar ed by
wel | -known nethods of the prior art, for exanple US 2,782,182, and US
2,047,398, both of which are incorporated by reference herein in their
entirety. Both anhydride and acid forns are also available from conmerci al
suppliers. For exanple, the ISP Corporation, Wayne, N.J. 25 provides both
the polyneric.free acid form (1) and the correspondi ng anhydri de form

under its "GANHS17: [ agdemark as the "GANTREZ S Series" aMO/USBARIBREZ AN
Series", respectively. Wien the anhydride copol ymer dissolves in water, the
anhydride |inkage is cleaved so that thé& highly polar, polyneric free acid
(1) is formed. Accordingly, the anhydride form which is relatively | ess

expensi ve tharusthe Medstre Ry §PecilBYisBRIHSRE 25 139 v | & and aper
precursor for the afl d. El eflpg‘t: ed tserrlp}ejr atures }r)ra 1%%‘(&% m“ y

enpl oyed to erffisfty PorRAmidE) at Z5FC e Waéhttvehlmeﬁqiutmmbbmose at'lZEﬁS 14
Cct ober 2003 WO 004’@1‘&3 Wéa&)&ﬁ@éaﬁpﬁﬁémﬁ Joﬁtéﬂ?lﬁ'xgegbﬁ ?g"(bt arbmlg 48 y the

nmet hods di scussed.in U S. Patent 5,9 rosi se
1999; U. S. PatIAptiug ¢ydqusgmore er&zab!Yefronaabout 5 % e ddut/ A3t strentiviO@tionspstdhel). s

Patent 5, 082, 9iidial ciddtyl lousy reactelds Wﬁqxtlgﬁrbre g‘;bl)é %19 gﬁtonl@ %é)l?hlg%tiorq %?r{tﬁé)r ated by

reference in e Foe}ret The salt form rs may
be prepared bfmt“héb"i“h PEPC‘%W"WO&ZIP%@“"WEYI?W awﬁ;ﬁbmfcmgbouatﬁ‘%ﬁto:mow ymer or

terpol yner wi tslwaima catiGids, TG ifilhlicRBb1 Sdls reafcté&mptrét&ably ﬁb&ﬁ%&?o% P{?}' um
zinc, calci urn r ammoni um conpounds 20| ng a

ym Ot
f uncti onal 93? Ffse‘fahlé(@"fﬁ’rﬂ’%“t(gpl"é e 2hopldy lof Tcation stlectsd fhmale,  f or

expnpl e, the @cdipwondmng@xmde,, bod6if? lafbrfnunt) Vahdfim, | RASIRE mdihfrese RicR 2dueous
nmedi um In to a}pref erred enbodi ment the zinc oxide and strontium

carbonat e Are SOPHCRPYEH™ RPRG. andgpixitss theseofs more grpfirsbly ﬁgmlalb@m &Y as can

be prepared b}abblhe"/d inhentions, iof the efitidl b@boﬁyférMps &B&l&ﬁbieﬂ:%ﬁpﬂ'd& 5’52'@’&135&3 wi'th
rate.

i ron conpoundsS e, , such as iron sulfate

lons that for %0 OJ)%‘Ia(? thlnrs‘ra F{p%‘f%%ﬂ‘&gr%Bﬂ?“é’ﬁ’i‘%&f FHY By snesige ad @H‘@E‘Fsd be
avoi de::l o(r:I Teerefaxfitis tofal ﬁﬁﬁumhmﬂdmttﬂs tdagtad, mi’&:?épr%ﬁb’ dReh ivautflﬁ}w{og the
renoval and a 0 uc ymeric salt en
product. The %g(r?‘{g?%ﬁ %F é}é:%l%re oélfer’l%‘ﬁ{ug é‘f%ﬁﬁ % t%%"’“?@%’s@é?f‘?‘?@l’ﬂ?"ﬁﬂ"@ to
assure obt#i nissly fumcsmbsctnmtm fubrh yabpuir3g, 5% ad yibok i56%SRéel adkd dopoaeCinorel f t he
salForm of Sl WO B i %020, AOUERLS, D e on
optional l'y, ferricTieulalal einyl teghdr abadeic aﬁEydiﬁbt S:opcﬂymhrene»dtambd fbyi be powder

oL, ot A it AR S b "
anbi ent t enpeditiny ethernpropyh winykdtianiagd iq@targédmylmttm ~fHGnalbit Bohgdritdei té yieldS
Vigorous g the comresponding alkyl vinyl ether-maleic anhydride copolymer which is readily
5 ) hydrolyzable to the acid copolymer. Suitable copolymers may be prepared by well-known
' methods of the prior art, for example US 2,782,182, and US 2,047,398, both of which are
incorporated by reference herein in their entirety. Both anhydride and acid forms are also
available from commercial suppliers. For example, the ISP Corpofation, Wayne, N.J.
25  provides both the polymeric free acid form (I) and the corresponding anhydride form
under its "GANTREZ" trademark as the "GANTREZ S Series” and "GANTREZ AN
Series", respectively. When the anhydride copolymer dissolves in water, the anhydride
linkage is cleaved so that the highly polar, polymeric free acid (T} is formed. Accordingly,
the anhydride form, which is relatively less expensive than the acid form, may be used as
30 a convenient and chpaper precursor for the acid. Elevated temperatures may be

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



m xing so as to prevent l|ocalized precipitation of the cayk@pibeRRhyneric
salt; mxing is continued to ensure that all the salt formng conpound is
reacted with the copolynmer. 25 Alternatively, the polynmer is hydrolyzed and
neutralized in an aqueous m xture or slurry of one or nore dival ent and/or
nonoval ent netal bases by heating the polyner/base mxture to a
tenperature r from about 45C to about 100C. Reaction of the m xed

pol ynmer salt W‘?"r‘]’ﬁﬁ’%n cations is obtained through additi®/uspo/ieen sal ts
to the hydrolyzed and neutralized mxed salt of the polyner. Conpletion of
the reaction with iron cations is 30 indicated by an increase in viscosity
to stabilization. Alternatively, -iron salts may be 14 Cctober 2003 WO
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convection oven. ?% 60- 70C for1 atime suffici en?g%ogﬂoé%}ap r at e(ﬁ?ehnel

reacti on nedi um Y) and renove water fromthe polynmer (about 18-24

hours). Al tser nat i VEHeysalt fdif df@feldubjeftGoBindfsiiayMe prép@lelbl QI 15:20: mdri ed
at 100 to 200 Q%hﬁﬁ{gsteamto evapor at e tyﬁ{a "m"’g’t gr yconltenttggngmréecover
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ground to a fipe ]J%)d ired to prowde sati sfacto enture

er .as .de
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o) ymers are forexdwgie, teswiroside) okid, dedfate, Bﬁid&ﬂ&ctﬁ@setc inan Qo Oediddp| gva et

, 1ssu 2 161, Li gn , Issued Feb. 16, 1999;
5 830, 933%5%3%‘?@“?4“3’?&“9‘%55ue%‘“‘l\%‘\?d %%%fﬁrb%ﬁem wilizag e Mixedei n

i ncor por at ed Ppélymercsshks @mpdsing mt:rheitmnsedah bé pieyaredly the &téﬁc&&doﬁtﬂé AvBANIyTEr S

have exceptio dﬁ&mgl t. es when,cont act ed ter or_saliva
such that the?/mare ex? Xﬁgﬁg}éq‘h{ge 0ICOLROUdS %"5‘8??@&3?}%5‘1‘?36 FPmfudfate,

denture conpo8itvdreas. The conpositions of the pr esent i nvention conprise a

safe and effecti Wﬁnﬁﬂ??ﬁiﬂ%%@%&%gsorcont h‘%angér xed sa Tﬁg@iﬁggﬁﬂgde preferably

at least 20 percent by weight nor e cent by
wei ght of ?heSRFWWtI%mdé@amhet mofidsd ZcOasathrhs rmvmlcmquarcb oDducleby-2a

dh t t
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conposi ti ons S{FetwisHy puse @@ﬁﬁﬂfq@@lf@tgﬂ%mtldmumﬂmhem ené-pﬁﬂhd‘t supportl ng
layer, The non- adhegb v fo@i (gftﬁé’;QaBB{eI- IsakideAYfeh alrnlﬁ?&;\g %érgl&'lé e:gf{lvtg

ability to maintai n strength and provide i'nte
conposi tion i 7ing preide is combined with strontium carbonate and Optlonally, fernc sulfate n-hydrate.

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

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

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



25 presence of water and/or saliva. The non-adhesive self15upRA&OHD | ayer
may include materials such as pol yester, polypropylene, nylon, rayon,
cellul ose acetate, non-adhesive cellulose derivatives, cloth, fibrous

fl eece, paper, plastic, leather, mcrocrystalline wax, synthetic fibers,
natural fibers, and m xtures thereof. Preferred are non- adhesi ve cel | ul ose
derivatives, polyester, polypropylene, nylon, rayon, cloth, paper,

m crocrystal Ig'ﬁ’é'“’m% 30 and ni xtures thereof. More pr ef PCTAH0HP186

pol yester, polypropyl ene, rayon, nylon, cloth and paper. 14 Cctober 2003
WD 00/ 61072 PCT/ US00/ 10186 9 C The non-adhesi ve sel f-supporting | ayer may
be in any physical formsuitable for providing strength and/or integrity
to the presenthadaPei e TRRSh orm; i ncl.ude
non-woven, woven, conti nﬁpgus c%{%)lppe §gﬁgp££¥§l na dmr’(%‘staﬂde’fl f’hzatl“?’i‘
addition, the F5H%dhesi ve sel f- supportl ng | ayer may be forned by any
process conmonl y 5Id<dimwrbfltlﬁb doBfe Rbdesses eﬁit&ggﬁxﬁ?%f h&&}oﬁqse unﬁgo ded,

spraybonded, spyn- bonq needle- punched, er mal

hydr oent angl ed™™® Fleshiptect dpyime traysang plaged nba)fm@dl air mdsnibzddonmﬁton logdnd,
dry-laid, and aeeoiawlafot @ fitnet RALRA 1o e@ fate ?er he ‘pr esent
i nventi on conpositjons TRy al so i nclude ot e eS| ve o?i“é‘r{f

These adhesi vé”aé%rfjf?ahél??t%" yoer (fhots &h24 hawrs. ué@ﬁ'ﬂmvela, éiafresuamd ﬁfufyem‘tl ve
adhesi ve amoumbStior canMbelfHHalaakd aft 1R° @ B@&ca\gﬂﬁ% ;‘?ea&oﬂpoggqg%@ e %

present at a level of fromabout 0%to bout refe Tabout
10%t 0 about FOUED! ARfFecAyerthepolymer bshs flake mab@mdrym%etpoimmaﬁme by

e ght of. t he mmmﬁdhtcmoamlyﬁwﬁeabdﬂfﬁéh%fel s S0 R OEALSarl OIF: e
er-sol ubI e hg,g I| colloid or, 15 po avi ngant property of
swel 1ing uffon P8 SI"t" t?rﬁf"é’fdﬁrsé“sf%t%ﬁ%nﬁe stﬁlmbmmgxommes nbis&odssu‘ch

adhesi ve nat emaking themhbtd&saﬂﬁbmwmym vt B@tﬁér%s@ﬁée)&%tﬁﬁhtgﬂ s AVE MA
E/ MA/ 1B, etrc polyners,

copol ynmer aci nhydri de, AV

nucoadhesi ve %&7%@ iﬁeﬁ"ﬁ/g‘r pﬁf"ieii %ef)oll"'yh%"rISS SRalS Heipnecks abicisqushiFéby &6,

cel | ul ose der i19%8; 528%933a8phodis bes | ¥@edRbRM| fog aﬁ%ﬁm@ﬁxre%%inqe{c% of Rgdent ur e
stabilizing Zgyre?er osnt ons.and conpatible with the polymers o e present

i nvention, elrtqqgrregof Exanpl es of such materials i ncI ude karaya
gum guar gum gel ’Bttelmxedadalypdslymé‘wnhva BxceptlofhlnaheBive LiAEAGARR RontRia @@ an,

pol yet hyl ene ryl.a ol yners, carhopol pol yvi nyl al cohol,
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welght and more preferably at least 30 percent by weight of the composition, as the sole
20  adhesive component or as a co-adhesive in joint usage with other adhesive components.

) Optional Non-Adhesive Self-Supporting Laver

The present denture adhesive compositions optionally comprise at least one non-
adhesive self-supporting layer. The non-adhesive self-supporting layer is characterized by
its ability to maintain strength and provide integrity for the adhesive composition in the

25 presence of water and/or saliva. The non-adhesive seif-supporting layer may include
materials such as polyester, polypropylene, nylon, rayon, cellulose acetate, non-adhesive
cellulose derivatives, cloth, fibrous fleece, paper, plastic, leather, microcrystalline wax,
synthetic fibers, natural fibers, and mixtures thereof. Preferred are non-adhesive cellulose
derivatives, polyester, polypropylene, nylon, rayon, cloth, paper, microcrystalline waa'c,

30  and mixtures thereof. .‘ More preferred are polyester, polypropylene, rayon, nylon, cloth
and paper.



gum sodi um al gi nate, chitosan, polyvinyl alcohol, and m Xg.g8eidags €of .
Most preferred are cellulose derivatives such as nethyl cell ul ose,
car boxynet hyl cel | ul ose, hydroxyethyl cel | ul ose, hydroxypropyl cel | ul ose,
hydr oxy- propyl net hyl cel l ul ose, and m xtures thereof. 30 O her Ineredients
.14 COct ober 2003 WO 00/ 61072 PCCI [ T500110186 10 O The present invention
may al so conprise a reducing agent. The reducing agent aids in renoval of
the denture frOMWEWE oral cavity after application of th&@ChUS®H8G| ver
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 so be used in 5 conbination with a chelating agent. Preferred
chel ating agents iTe dédQdiesive &dis r t he ke. The
reduci ng ‘agent and/or _chel ating élgﬁeoﬁt?%r%a%?gﬁy Lé@ a%&g'PFv%?fgﬁn Flf’ita@ for
conposi ti on by ¥Hme WFLetik Hsas Hteeribhe taer aresaptiadhesive eorspoidiofisorSudk plysical

adm ni st rat i offorfi iRlude Mol & I\V@Vé?ﬂngmﬂgt%g) ﬁgppfecﬂran&' S’mﬁnﬂatzons”F"EQ uch
carriers incl u?{g surfactants, solvents, he re ucl ng ent and/ or

chel ating ageRt&top, e A¥saihesivessif- é“Pa?an@ﬁYeé Ry baroumddy anﬂmoéﬁkse:onmnhy" saf e

and eff ect isvekﬁdﬁauﬂtthe,arta&:btﬁﬁéce?s%iﬁblﬂd ERAGd fbi&hepiydo aid_ i
151 20 125 r. k?do I&‘H}E rel eaS| n tehe dent ﬁr@ﬁ@ﬁﬁﬂi F@]Mt I<la£3‘:(%ra caVIty

wi t hout toxi P dresnigngied, meltblown, angrivre girinebatdedyn of t he
dent ure mat er ineddled, Mg Said, &ﬂﬁﬁldﬂﬂ@orﬁ\ﬁ%@ﬁs tRipRri €s the m xed polyner salt
adhesi ve conpg§it|og Lo ﬂentures or oral tissue and inserts the denture
into the ora 9 val is desired, the wearer swi shes in the
foyth, a denture Tlelpmaithgemm&ﬁlbdsineﬁh 1B Ao RIS ofhel ﬁﬂé&ﬁﬂe@&nﬁ&ﬁ-ﬁ{ and/ or

chel ati ng geq.%l d.suitable solvent(s) which aids in releas
Gontur e noba. Thite RGHYH SsiRom B D b dket foh 5 @lieFydeadbpmvatsmonts..

pl asticizers hegenertlsthe bther adhesive components may be present at a level of from about 0% to

about 90%, prefergbly from about 10% to about 70%, and most preferably from about
20% to about 50%, by weight of the composition.

Suitable adhesive components include 2 water-soluble hydrophilic colloid or
15 polymer having the property of swelling upon exposure to moisture to form a
mucilaginous mass. Such adhesive materials include natural gums, synthetic polymeric
gums, AVE/MA copolymer acid, AVE/MA copolymer anhydride, AVE/MA/IB, synthetic
polymers, mucoadhesive polymers, hydrophilic polymers, saccharide derivatives,
cellulose derivatives, and adhesive materials commonly employed in denture stabilizing
20 compositions and compatible with the polymers of the present invention, and mixtures
) thereof. Examples of such materials include karaya gum, guar gum, gelatin, algin, sodium
alginate, tragacanth, chitosan, polyethylene glycol, acrylamide polymers, carbopol,
polyvinyl . alcohol, polyamines, polyquarternary compounds, polybutenes, silicones,

ethylene oxide polymers, polyvinylpyrrolidone, cationic polyacrylamide polymers.
25 Preferred are cellulose derivatives, polyethylene glycol, polyethylene oxide, karaya
gum, sodium alginate, chitesan, polyvinyl alcohol, and mixtures thereof. Most preferred
are cellulose derivatives such as methylcellulose, carboxymethylcellulose,

hydroxyethylcellulose, hydroxypropylcellulose, hydroxy-propylmethylcellulose, and
mixtures thereof.

30  Other Ingredients



included in the present conpositions. The term 14 October 2003

"t oxi col ogi cal |l y-acceptabl e”, as used herein, is used to describe
materials that are suitable in their toxicity profile for adm nistration
to humans and/or |ower animals. Plasticizers that may be used in the
present conpositions include dinethyl phthalate, diethyl phthalate, dioctyl
pht hal ate, glycerin, diethylene glycol, triethylene glycol, I|gepal(r),
Gafac(r), sorkvoelsioriricresyl phosphate, dinethyl sebacar@yUsevioids

gl ycol ate, ethyl phthalyl ethyl glycolate, o- and p- tol uene ethyl
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_ 20 administration to humans and/or lower animals. Plasticizers that may be used in the

! )i present compositions include dimethyl phthalate, diethyl phthalate, dioctyl phthalate,

glycerin, diethylene glycol, triethylene glycol, Igepal®, Gafac®, sorbitol, tricresyl

phosphate, dimethyl sebacate, ethyl glycolate, ethylphthalyl ethyl glycolate, o- and p-

toluene ethyl sulfonamide, and mixtures thereof. Plasticizers may be present at a level of

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

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

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

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



20 "W5-3", N, 2,3-trinethyl-2-isopropyl butanam de, khown assoWened003 and
m xtures thereof Additional preferred coolants are selected fromthe group

consi sting of nenthol, 3-1-nmenthoxypropane-1, 2-diol known as TK-10
manuf act ured by Takasago, nenthone glycerol acetal known as MGA
manuf actured by Haarnmann and Reinmer, and nenthyl |actate known as

Frescol at (r) panufactured by Haarmann and Reiner. The terns nenthol 25 and

ment hyl as us@® WEPZ n i ncl ude dextro- and | evor ot atory iPS3AE0408¢ t hese

conpounds and racem c mxtures thereof. TK-10 is described in U S. Pat.

No. 4,459,425, Amano et” al., issued 7/ 19/ 84. Ws-3 and ot her agents are

described in U S. Pat. No. 4,136,163, Witson, et al., issued Jan. 23,
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and anti - neoph_gfti cs. It is recognize : certain B "her apy,
conbi nat i ons vdefbapong such wateraly fre carhpramisiss, menthpl, dyisedivlspgndbaixtes ef ul i n
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an 20 anti-infl nmat.gr agent nm lnbe c?ﬁi ne%l I'n a si ‘r’% gédg%%?h?‘/msystem
to provide c fﬁﬁqq@& %%/gegtgf\f éﬁyysegi_yl-p-menthan-B-carboxaxrﬁde, known commercially as

20 "WS-3", N,2,3-trimethyl-2-isopropylbutanamide, known as “WS-23," and mixtures

£y thereof. Additional preferred coolants are selected from the group consisting of menthol,
4 3-1-menthoxypropane-1,2-diol known as TK-10 manufactured by Takasago, menthone
glycerol acetal known as MGA mamufactured by Haarmann and Reimer, and menthyl

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

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

and racemic mixtures thereof. TK-10 is described in U.S. Pat. No. 4,459,425, Amano et

al., issued 7/10/84. WS-3 and other agents are described in U.S. Pat. No. 4,136,163,

Watson, et al., issued Jan. 23, 1979; the disclosure of both are herein incorporated by

reference in their entirety. These agents may be present at é level of from about 0% to

30 about 50%, by weight of the composition.



Process for Preparation. of the Conposition A process for {ReRR8LIJp83 denture
adhesi ve conpositions of the present invention (creans, powders, wafers,
| i qui ds, aerosols, pastes) conprises conventional nethods 25 disclosed in
the art. Conventional nethods are taught in US 5,525,652, issued June 11,
1996, C arke et al.; US 3,003,988, issued Cct. 10, 1961, Germann et al.; US
5, 073, 604, I—grl eva et al., issued Dec. 17, 1991; and US 5,872,161, Liang et
al ., issued FERM™ 1999, all of which are herein i nco®E&VaaMshy
reference in their entirety, A process f@r the preparation of the present
denture adhesive conpositions 30 optiondlly conprising a non-adhesive
sel f-supporting | ayer, conpri'ses -coating a weighed anount of the adhesive
conponents onto t h@hmmseaﬁdfmnsieons @thaly b8 UREDAst 4 BBk Y Bk sive {hadr 1 Jjﬂed%g?ober
2003 WO 00/61%{&&%@% Ige86 13 %goagess is disclosed in US 5,8 233,
Liang et al, issue e fEhgs m ligshes, Wends, ol miieoge, pic1 Bhemesenti ang et
al .; US 5, 880,adraive Rapmiititnsetn iatused thdélner debrmad, 1996, all of which are
i ncor porated hgheln b f ceg in.thei entlret The term "m xture", as
used in this "Pr ceg’s&é iYeg's raggafr%ék isl dlﬁE %/‘P‘(f?ﬁﬂ °r8V35§W?50nTher efers
to a sol uti%n Pmm"rthfyﬂpew a@usﬂm&sedmcremh&samhefgbmewﬁimeﬂ%h&o e coated
on the non-adhggje\des various net hods hese
include: (a) wet tting ?Jhérb(?l‘%ﬁgg e%%@séle ’f“f‘co?g Psiof e bpdy suph aitkepralat er |
uni fornly sifteprYigy wmdaahmhadeocb@rsmumfﬂmmmmnaapemtaemtebﬁmy\séprés@afer and
then rewetting{ Ree bAYES . L ving the adhesive
corrponent(s) in 1o \/vateraﬁghtt /mgfﬁg?%? égilf ‘}“8%80585’&“ ng the resulting
Yture on the | ayBrerapeuly aasiaes n@t arh eusefal ein thbtbreiehe cBhiﬁstoﬂs Ahasidced
dur i g AVEIOMA :ehiiBh! REASGSSL ' at' hesi.ve
conponent (s) into th ed%a /er as t ne(gl}%%ﬁ‘&eg ﬁ?"g’r E‘m SScpntipigics
di ssol vi ng t hé"YdRAedfipeych WIS kaniamysimt elemanmtcﬂe of Riidam@dine akt(- S)
wet ti ng/ coat i Rglambdifory Bkt bidAGhs Mpihi Ty ecfilh nd unifor
sifting one or nore g}lﬁ%swes |n%p?{ &P%)Jrj%aor oa{“%és\iﬂ?/ '(5‘5?8’&1 | ayer
and optional §f3tPr€laE’oﬂa1F'?‘W§feFl’em@Vé‘Eeﬁhaﬁg QHE@OL ay bydrogottisones deatimil ¥ésemsitizmgd/ or
water; (f) thegdﬁ&tsb@ﬂas PhaBhEhit ), shERGAL ) &Ny
conbi nati on of ods in l(a) st hr ou ﬁﬂ?gg)%rts%&mﬂuxgﬁebdmﬁlfeg’%m above,
the adhesiVe & PreRFN98atRg; é%tbf“v ; Premalics evcham deénaphor, etdalgptusdl, vent s
and the resul flavugs, fﬂagrhﬁHeQ o Qalshek GrhRing Re c&cﬁx}ﬂg gen@?lalﬂ@mdélgjdg%eﬁvagvegm ymers
20 include \/\/atLB:Fl a%d/?i{g al.cohol s such as nethano nol ,
et hanol , but afl ERas SBTIER;, St?f?‘é?ac?ﬁ%ﬁﬁ‘ﬁé@})laﬁml & ’étrh%omz@ tg:htyuol

et hers or et hedrtainl fblﬁl’ﬁ@:f Eheﬁplf; borﬁ!ﬁnaubl%tdf afeyedizeiih aﬂ’sarﬁé &B!’ljv&? %smn)ﬁ?a loe
| ether, ane nd et hyl

nononet hyl et hehi rfé ﬁ ag écol nmononet h
ether: esters SRR ?a TR OBtmplestiects FPps, Fs exanmnle, an@ntymeromlwﬂ apcet at e;
20  anti-inflammatory agent may be combined in a single delivery system to provide

. \ combined effectiveness.

Process for Preparation of the Composition

A process for preparing denture adhesive compositions of the present invention

(creams, powders, wafers, liquids, aei'osols, pastes) comprises conventional methods
25 disglosed in the art. Conventional methods are taught in US 5,525,652, issued June 11,
1996, Clarke et al.; US 3,003,988, issued Oct. 10, 1961, Germann et al.; US 5,073,604,
Holeva et al,, issued Dec. 17, 1991; and US 5,872,161, Liang et al., issued Feb. 16, 1999,

all of which are herein incorporated by reference in their entirety.
A process for the preparation of the present denture adhesive compositions
30 optionally comprising a non-adhesive seif-supporting layer, comprises.coating a weighed

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



al dehydes, ketones or ketone-al cohols such as benzal dehydes ckepsahgshyde
solution, 25 nethyl ethyl ketone, diacetone al cohol, acetone,

cycl ohexanone, nesityl oxide, and nethyl isobutyl ketone; |actanms or

| act ones such as N-nethyl -2-pyrrolidone, N-vinyl-2- pyrrolidone,
2-pyrrolidone, and butyrol actone; hydrocarbons such as benzene, tol uene,
xyl ene, hexan nlneral spirits, mneral oil, and gasoline; chlorinated
hydr ocar bons gﬁ% carbon tetrachl oride, chlorobenzeneCTARPUOEE or m

et hyl ene dichlorlde, met hyl ene 30 chlorlg nitroparaffins such as

ni troet hane, and nitronet hane; nercaptaﬁ such as 14 Cctober 2003 WD

00/ 61072 14 PCT/ US00/ 10186 t hi ophenol and 2-nercapto-|-ethanol; and others
such as acet i qragessds dipojosedlinieS 4,817,23d) hiwighy lal, fseteaavmree?, 1@9@“{.@5 9‘9 186) vents

for the poly roaol
t et r ahydr of uﬁ%ﬁeﬁﬁﬁﬁﬁﬂcﬁtg‘? ttﬁa%&ﬁ 3?5‘@% tdly {Lﬂ]Fﬁ?r@ E-’m}&% dhefiythichn,
net hyl et-hyl @%momweddﬁamdﬂbmfaembmhmenufétwet hyl - 2- pyrrol i done,

N-vinyl -2-pyrroli il xtures thereof Conpounds
comonly used as pla ?F?Igl zer syc%lansch nthﬁe%hﬁgsé or kreRartion thecComppositiens

pol ymers. §ucﬁecﬁplaﬂfﬁrétwpbltwm@lhuﬂers:l:spmmhyl pht haI ate, di et hyl phthal at e,

di octyl phthal ate,pql i col, trie gl ycol
| gepal (r) CO 630, %ﬁ%&r%nﬁ%& g%gﬂ orf)c% o7 P nep- é@l}??[‘
di net hyl sebaéﬂé{?fé!sméffﬁws gietheds) These inclbge: e(hmétqnigtdmatoyxladmshykelgdumfoa e, and

p-tol uene et hyj AL her dhe a
V\/m ch may be og?%nma‘?ﬂ i n%nﬁgg%%&%é%dﬁ}%ﬁve m &Y P@S’ﬁﬂ%‘if’?‘f’ g'ﬁé”‘it E‘é"?"ude
?t ures of w&%ﬂlﬂwﬁ)venméh& Yayes ovith| \eat@ol(b)ednssslmcthe adhesied bonihenfg)dinacet one.

utions @f har GG SHeF aiv to 40% acet.one, and/or
50% al cohol . Qther solvents eﬁﬂas)%ﬁ&&gneé@e Use nc et thP'éﬁceW)acﬁ?tWés

ethyl ene 15 gffifchwer §ithciie omixture Jprestuprdy snmngr iAMEMAD polymerd iprocesaingt '(d)l acetin;

1, 5- pent anedi Qicorpmﬁﬁﬂ £d Eﬁf&ﬁﬂeco%bf&m(s) gﬁphﬁwgﬁ&ttﬁF la ﬁse%ﬁgl\%efolal}fl esa, tions

propyl ene gly Oi trimethylolp Sgane
are prepared gegd’d? ‘E’Eﬂtb?i‘@"'ft“ﬁé"@a‘l’f@%ti @W%@ﬁp@mhe(sglvmtﬁs)mmrg/mmm/gor ot her

sol vents, var ﬂﬁLtSsu&ﬁiEQﬁlibcﬁmﬂéxﬁo ele ke ﬂﬁ%ﬁ'@&ly g%ld e%j%?ore &hessl%sw ng the

pol ymer s |1g one e of the solvents k%ora di ssol'ving
optional adheky fOHnﬁn@ﬁl?etWF‘éat@d?Ww oafmaxa tcpaﬁ’gg/tda‘eethmm hyqngutm xt ur e

onto the non- tha(ihﬁﬁte\aﬁd/&e\bit@ 00 irleihBd of AYLE ngl4l |, fting
one or nore adhesi gfodg E GFP coat edol a er)%ﬁl?ﬁf&mﬁﬂﬁm%a%lgr@ a%ﬁ be
achi eved by t & é (R)rFB'i%ghi B aboie- art i ncl udi ng extrusion,
doctor bl ading, spisgiionged momnmaham corforiit Sizy b isBNA T Wl "

deposited on one t.he means describ
P Btﬂer solagn‘%s an%%he resuln%g mixture coated onto the layer Solvents for the polymers

20  include water and/or alcohols such as methanol, propanol, isopropanol, ethanol, butanol,

Y 1,4-butanediol, cyclohexanol, and diethylene glycol; ethers or ether alcohols sﬁch as
' tetrahydrofuran, ethylene glycol monomethyl ether, diethylene glycol monomethyl ether,
dioxane, and ethyl ether; esters such as methyl acetate, ethyl acetate and sec-butyl acetate;

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

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

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

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

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

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

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



above, the layer is then dried. Next, the denture adhesiv ompPOoSJ.kL ON IS
mechani cal |y ysoftened by running it through a ring-roll eﬁ4§F{éﬁ?r29§écracker
or any other suitable nmeans. The conposition is then pressed smooth in a
hydraulic press or flat-roller or other suitable neans. The conposition is
then die-cut into denture shapes. These shapes may EZC&!{tgte 2883 o
application of the conposition to the dentures.. _ ober

08}061072 15 PEPOMEsH %186 The foll owi ng exanpl es furthePCH¥8¥HMBE and
denonstrate enbodi nents within the scogg of -the present invention. The
exanpl es are given solely for the purposé of illustration and are not to
be construed as limtations of the present invention. Many variations of
these are posdiiphenaiant uherchpal-tthagl; fah@omdRe s&Ri dsi fce@ dei8 CORRING anliNE 5

i nvention. E ehﬁl }mégn%;rhe fol l owi ng exanples A to O describe various

m xed salts and tHe process for making these m xed salts of AVE MA

pol ymers: 10 ABCD m@cﬂwhmﬁtmfo;%ﬁpgyﬁdmaﬂv&f@,gﬁétﬁhng BiBarb|, RsofFopaR),

' . . . oxi de .
Stront i ungo 7 A ROy IEhA Rl it bifielise cpson imehysei
AVE/ MA1201201 2690 digebipulr iattehdRo Nymehyl-2Reaolidond) S35 3irdilidane, dimethyl

0 0 d . .
sart (260 Fa( 455 C RSP Mt promsunts oot g s con s o
FA(45%) | FA( 42 4S%pF rqivest forichblBoerp o Bieshtplastici£Sesanaidel diméBiyd Bhhé1k®, dyrs) (1 n

Grans) Water 2Wﬁﬁé%@EJPMate%iygérHE&feﬂlzﬁe%é %@gdlztrieﬂlylene glycol, Igepal® CO-

[’) | 630, Gafac ® RE-610, sorbitol, tricresyl phosphate, dimethyl sebacate, ethyl glycolate,
10 ethylphthalyl ethyl glycolate, and p-toluene ethy! sulfonamide. o

Solvents for other adhesives such as CMC, which may be optionally included in

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

15 glycol; glycerol; 1,2,6-hexanetriol; mono-, di-, and triacetin; 1,5-pentanediol;
polyethylene glycol (molecular weight 600 or less); propylene glycol; and
trimethylolpropane. _

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

20 includes: dissolving the polymers in one or more of the solvents for polymers; dissolving
an optional adhesive in a suitable solvent and coating the resulting mixture onto the non-
adhesive self-supporting layer and then optionally sifting one or more adhesives onto the
coated layer. Coating the layer can be achieved by techniques commonly known in the art
including extrusion, doctor blading, spraying, dipping, etc.

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

30  application of the composition to the dentures.



| Gantrez AN 169 available from|SP Corporation, and/or A &/ yner
wth specific viscosity of 6.3 and/or 7.3. 14 Cctober 202{5% %8’?%072 16

PCT/ USOQ' 10186 Hydr oxi de Strontiunmll. 3539.7139.7111. 35 Carbonate Zinc

Oxi del2.5112.513. 1312. 51 Ferric0.34 Sulfate, N Hydrate Sodi unt. 15

Hydr oxi de Magnesi unB8. 1 Oxi de AVE/ ?/Alg/(;)/léogo(liO??%\ycsirl ﬁl/le zgl ymer!

Resul ti ngCa %B/SrCa (9% /SrSr (35 n : r X

Sal t(1o%g/ anégf@’f‘iﬁ( 5%(/ I?A( 609 (10% / Zn (209% / FA( 45% ( 2BSFPRB(Y8Y) (20% / Fe
(0.259%/FA (559 /My(10%9 1 JKL Conponent ggn G ans) (In Gans)(In Gans)(ln
Grams) Wat er 2844283528372832 Cal ci unml4. 249. 9711. 39 Hydr oxi de

Strontiunb. 6722. 6922. 6936. 87 ‘Car bonate Zi nc Oxidel2.5112.513. 1310. 95
Magnesi unB. 10 Oxi dae AJiering Ezoume fpdkodescribe 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

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

5  invention.

EXAMPLE I (A-O)

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

EiiaN
/
i i

10

these mixed salts of AVE/MA polymers:

A B C D
Component (In Grams) (In Grams) (In Grams) {In Grams)
Water 2850 2850 2841 2850
Calecium 17.08 17.08 8.54
Hydroxide
Strontium 39.71 3.67 11.35 39.71
Carbonate |
Zinc Oxide 12.51 12.51 10.95 3.13
AVE/MA 120 120 120 120
Anhydride
Polymer!
Resulting Sr(35%)/Zn Ca (30%)/Sr Ca(30%)/8r Ca(15%)/Sr
Mixed Salt | (20%)/FA(45%) | (5%)/Zn(20%)/ (10%)/Zn{17.5%) | (35%)/Zn(5%)/

FA(45%) [FA(42.5%) FA{45%)

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

1 Gantrez AN 169 availai:le from ISP Corporation, and/or AVE/MA copolymer with spacific
viscosity of 6.3 andfor 7.3.




Anhydri de Polymer! ResultingCa (25%/SrCa (17.5%/ Sr Sr 14 Qctob 0
(35/n)/ZnSr(32.5%/2zZn(17 14 Cctober 2003 WO 00/ 61072 17 f) 1088 437+
(5%9/2zZn (20%/Mg(10%/ FA(40% (20%/2Zn (209 1 FA(42.5% (5% /FA(60%
PCTI USO0/ 10186 .5% / FA(50%9 MNO Conponent(In Grans)(ln Grans)(ln G ans)
WAt er 284228362823 Cal ci um 19. 938. 54 Hydroxi de Strontiunb. 6722. 6951. 06
Car bonate Zi Oxidel2.5112.516. 25 AVE/ MA120120120 Anhydri de Pol yner|
Resul ti ngCa ?‘3@(%’?1@?@1 (159% /SrSr (45%/2Zn M xed Sal t ( 5%PCPHS00/10186
(20991 (20% / Zn(109% / FA(45% FA( 40%(20%1/ FA(45% Wi gh the above conponents
and add to a 4 liter reaction vessel whitPe inixi ng. Use 15% of water to
pre-slurry all powders except the AVE/ MA. Wash down the residual powders 5

from the wal § Hpdrortidee | vessel . Thenageact 7E\ng meltlure t—86—to954C. Dry the
. . e e o4 ta '
?i()lngt ng\rflxdiap. quﬁ'f/né; bnt yed shlts Bf1 AVE) WA B 2;:7 g(ral ggﬁfa.: ﬁggsbgot ﬁe
same nethod §S*EWé9e| substituting the AVE/|MNV I B for] AVE/ MA, at| vari ous
| evel s. Zinc Oxide 12.51 12.51 3.13 12,51
Ferric 0.34
Sulfate, N-
Hydrate
Sodium 6.15
Hydroxide
( ) Magnesium 3.1
Oxide
AVE/MA 120 120 120 120
Anhydride
Pc_)lymer1
Resulting | Ca (25%)/Sr Ca (9%)/Sr Sr(35%)/Zn | Ca(4.75%)/Sr
Mixed Salt | (10%)/Zn (35%)/Zn (5%)/FA(60%) | (10%)/Zn
(20%)/FA(45%) | (20%)/FA(36%) (20%)/Fe
(0.25%)/FA
(55%)Mg(10%)
I J K L
Component (In Grams) (In Grams) (In Grams) (In Grams)
Water 2844 2835 2837 2832
_” 3 Calcium 14.24 9.97 11.39
' Hydroxide
Strontium 5.67 22.69 22.69 36.87
Carbonate
Zine Oxide 12.51 12.51 313 10.95
Magnesium 3.10
Oxide
AVE/MA 120 120 120 120
Anhydride |
Polymer1 )
Resulting | Ca (25%)/Sr Ca ('17.5%)/8: St (35%)Zn | Sr(32.5%)Zn(17




made by
61072

10 EXAMPLE Il Denture stabilizing conpositions in creamf

bl endi ng together the follow ng ingredients: 14 Cctober %?gﬁ@%%&%

18 PCT/ US00/ 10186 wei ght (grains) White Mneral QG 189.74

Pet rol at um Wi t e82. 01 Car boxynet hyl cel | ul ose Sodi un¥5.00 Silicon D oxide,
Col | oi dal 4. 28 Col orant (Opatint Red Dye)0.23 Any AVE/ MA m xed salt of A-O

or any AVE/ MA/ I B mi xed salt of A-O 123.75 Wi gh,

heat

and m x the red dye,

petrol atum af@°MM& al oil in a glass jar at 50 to 60 CPCHESM0¢ syal |y

uniform Then wei gh and shake-bl end the

CMC, AVE/ MA copol yner

m xed salt

or AVE/

ond

ers (coll oi dal
LB m xed salt) together in a

silicon dioxide,

container. 5 Thereafter, mx the powders into the liquid with a spatula
until visual I|WMiged$alt fies%nzai Nk Cr@BaNza ThE aPBYESFAs S%j}ni{gbo/)u j fied by
i ncreasi ng or{ decreas ‘db@k&vf& O.L/O?V% .,/‘ajmﬁyly ;\AA m xed spit or AVE/ | B m xed
salt by 0 to}18.75 grjal ngé glet_ ola({ mE)y' 1o 18.75 grans, and/pr the CMC
by 0 to 18.78 grans. |FA#%%bove dream conpos|tion can plso be nodjfied by
using m xtures of the varrous AVE VAR M Xed—potymer—satts—andr-o+~AVE MA/ | B
m xed 10 salt The subject places from0.1 to 2 grans of the cream
conmposition qn the dgnturéd Thdgn theNsubjeft inderts fhe denture into
hi s/ her nout lj Comgbngti €SS @R Gramsy N[0 Rindrkns M Itt—Hent ure stabilizing
conposi ti ons Hoa-pewder—-orm-can bﬂRrmrm ?‘Jy NG Irérllnélsbt ether the follow ng
i ngr edi ent s: Pt b xymet®h91 celll ul 0286sodi im ARS3AVE/ VA ni xed salt of A-0
or any AVE MeikiBnm xed sialos of [A- O wssght [grans) 40-j00 60. 00
‘ Hydroxide

() Strontium 567 22.69 51,06

Carbonate

Zing Oxide 12,51 12.51 6.25

AVE/MA 120 120 120

Anhydride

Polyrnerl

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

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

FA(40%) (20%)/FA(45%)

Weigh the above components and add to a 4 liter reaction vessel while mixing. Use 15% of

water to pre-slurry all powders except the AVE/MA. Wash down the residual powders

from the wall of the vessel. Then react the mixture at 80 to 95 °C. Dry the solution in trays

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

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

10

the following ingredients:

EXAMPLE 1T

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



14 COctober 2003 WD 00161072 19 PCT/ US00110186 Bl end al | COQIRRREN Ro3
toget her. The above conpositions can be nodified by increasing or
decreasing the AVE/ MA m xed salt or AVE/ MA/ I B m xed polyner salt by 0 to 50
grans and/or the CMC by 0 to 40 grans. The above powder conpositions can
al so be nodified by using m xtures of the various AVE/ MA m xed salts
and/ or AVE/MMIB m xed salts. 5 The subject places from0.1 to 2 grans of
the conpositiBf "BHYE pre-noi stened denture, al | owi ng it PEHUSAMES e
briefly. Then the subject inserts the dggture into his/her nouth and
presses it into place. 'EXAMPLE IV Denture stabilizing conpositions in wafer
form can be nmadepBy—wetiing-a 58" hy 10 20" non-woven pol yester
(non- adhesi ve se]f- supportl ng Iayer) W th wat er .wdiht {sedm¥) Y ¢oat this wet
sheet with the cpnpositions rTsted—betow—Hrereafter—ewet ]t he | ayer with
water. Dry the Layer Mechanically soften g§he conposition by ring-roller,
and then snooth W@lteﬁmb@lltl on on a hydradlic presss D e-¢ut the
conposi tion i nt of HESEIEOVEIEPES . Morstenr—ane—apply—these wafer
conpositions to ralenf ur&ek;l Then insert the dentd8linto {he 15 routh
and press it int ocqa‘?%methm@ilgmﬂ(ogmmrrs) Ca boxynethgs cel T ol ose Sodi unt0. 00
Any AVE/ VA m xe y—96—00—-AVEMALLB mxed sglt of A-O
These waf er conp(isgjﬂéolht%dxldgh%l Id‘r’lﬁodl fied by i ncreast#y or dgcreasing the
AVE/ MA mi xed plgqigmté@datmtdtedmyall\/NI B m x«=d POl yTIgEss satt py O to 60 grans
and/ or CMC by 20 ; _ , hfer conpositiong can al so be
nodi fi ed by usi VE/MA m xed sal{s and/ or
Q MV I B mi xed pWE/NWIBsmktdsaItéfMOber 20p3 20 GAlW5 1. A denture

esi ve Corrpos| i q S af..a_copolyper|of al kyl vinyl
ether and maleic aci d or anhydr| de, the m xed salt contai ni ng a cationic

salt functi on%@shesmanﬁgmeﬁﬁemdya petoRuim, arfd) minb A8t 10 t Jgn/%tssto oRhLum -
cations, pref S{tf’i‘%\y 11f ra (V%O 25% ) froml%to 4 % cati ons
or ef er abI y from lly Sm%% en weigh an shake-blend the powders (collmdal silicon dmxxde
CMC, AVE/MA copolymer mixed salt or AVE/MA/IB mixed salt) together in a container.
5  Thereafler, mix the powders into the liquid with a spatula until visually a uniform pink

cream. The above cream can be modified by increasing or decreasing the level of AVE/MA
mixed salt or AVE/MA/IB mixed salt by 0 to 18.75 grams, petrolatum by 0 to 18.75 grams,
and/or the CMC by 0 to 18.75 grams. The above cream composition can also be modified
by using mixtures of the various AVE/MA mixed polymer salts and/or AVE/MA/IB mixed
10 salts. The subject places from 0.1 to 2 grams of the cream composition on the denture.

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

8 EXAMPLE T
' Denture stabilizing compositions in powder form can be made by blending together
the following ingredients:
15
weight (grams)
Carboxymethylceilulose Sodium 40.00

Any AVE/MA mixed salt of A-O or any ‘
AVE/MA/IB mixed salt of A-O 60.00




c) from0%to 2.5% preferably from0.01 %to 2% of a cat,qs&l &pted from
the group consisting of iron, boron, alum num vanadi um chrom um
manganese, nickel, copper, yttrium titanium and m xtures thereof,
preferably iron; d) from42.5%to 60%free acid conponent; and e) from 0%
to 65% preferably from15%to 50% of a cation selected fromthe group
consi sting of_nmagnesium calcium and m xtures thereof. 2. The denture
adhesi ve comp8Si"WP87 according to claim| wherein the spdSTUSEIBECcosity of
the copolynmer is greater than 5.5. 3. Atgdenture adhesi ve conposition
conprising a mxed salt of a terpolyncr of alkyl vinyl ether, maleic acid
or anhydride, and isobutylene, the m xed salt containing a cationic salt
functi on consiBlendal compooems fogdthey. Tife abova forhositiods¢at Be MOHIG &Ly Qittdabiig &at i ons,

preferably from.d¥t e, 59@,%“52. 19 40% zi nc cations, preferably from
10%to 30% c) fr o-mgo&%% o 2. }g)x%‘*ggloﬁ‘é(%w%? BYYRErSRl Ph%f‘)’gstotﬂi’ﬁ’s
consi sting of a¥erthe GMCIY 0 ta ki grams iThe abave o deicorfybsitiohs bah al6PBORGESR,
ni ckel , coppety, wWhi hidds ddthANG m xt ures ther ...and d) from42.5%
to 60%free acld c%rrponesnt. 4. %%]eA ent ur'e eéfﬁ%@ﬂ TR PR s or di ng
to claim 1%or T3e pubjechilaces Gamr 0.8 itng sreme obthe nommsition g € PieandiGerkeiamigd from
the group congjigtihdf tyaRttdet lye compopents, plasticizers,
col orants, preselr?/ati ves, tn{ﬁ%lgﬂglr?g?‘ggs}@éec 1“3?“5@% #?%d‘?tggm‘%?rd@?"gh@@s,
sensat es, andPiset tifiaplagger eof . 5. The denture adhesive conposition
according to claim4 further conprisigRg\g gddi tional adhesive conponent
sel ected fromthe_group consisting .oPﬁaTUT*d'I” guns, synthetic polyners,
gu oadhesi ve pol PrEYE stabilizing prropitionsdh yatr Srmman be edepini weriress s8¥agchar i de
dedivativem, 06lAoilvaven sfekahéniResivlisi Fai N PSRl YITEr S Or
terpol ymers, AVE/ MA copﬁ}gmgﬁ acid. al k fi‘p?/?ﬁﬁxﬁt@gﬁﬁg@-w%ﬁr‘el ‘(‘:’?‘P“ﬁ{r’l'\r/f? ki de
copol yner and i X¢‘gPeetithir syreositignsdisted belpw.2 Db geatter, Bwetihelagte nithveteadhesi ve
conposi tion acepmdilyer. tMedBhiéaly Sotth AcSiompbittn Hn#-'r&ﬁf{ aﬁ@iﬂe}{ Shbotfthe 27 €

et hyFcelT'u

selected fromthe grou consi sting of hydroxyefhyl ose,

hydr oxypr opy| EEPROSIGR et 2 hydraylie Ristsy Bpgryhiierrpmpesision inte desiredshapesnMoisten
car boxymet hyl al hpplyomese waTet dBmpbsitidds 16 BRI RBtfres. /Thed s SR B@hﬁn@ﬁ@? ve
conpositio aCCO{};d'Q to .C al?m 4 wherein the vehicle I1s selecte romthe
group constst ™3P %Esisr‘tdmat? ff liquid petrolatum mineral oil, glycerin,
and m xtures thereof. 8. The denture adhesive conposition according to
Caim1l or 3 wheferA—t-he—corposition—iurther conprises at | east one

non- adhesi ve selff-supporting layer. 9. The ¢lent vregha@mms) ve|conposition
according to Cl & m 8 wherein the non-adnesi ye sef =

Carboxymethylcellulose Sodium 60.00
Any AVE/MA mixed salt of A-O or any
AVE/MA/IB mixed salt of A-O. 90.00

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

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



supporting layer is selected fromthe group consisting of polyester,

pol ypropyl ene, nylon, rayon, cellul ose acetate, non-adhesive cellul ose
derivatives, cloth, fibrous fleece, paper, plastic, |leather, mcro
crystalline wax, synthetic fibers, natural fibers, and m xtures, {hereof.
10. The use of the conposition of claim| or 3 for the manufact ift @ger4003
nmedi canent to increase the adhesion of dentures to the oral cavity by
appl ying the conposition of daim 1 or 03 to dentures, or the oral cavity,
and thereafter securing the denture to £he oral cavity. PCT WORLD

I NTELLE%GDERTY ORGANI ZATI ON I nternational Bureau | NTERNATI ONAL
APPLI| CATI LI SHED UNDER THE PATENT COOPERATI ON TREATY (PCl) (51)

| nt er nat i |0 RaenfiRt ARdsivEcaRSdsltiof %m&ﬁiné amix@BHo B QB0 hed cFAkyl Vily? EtE L@ nal
Publ i cat ifleidiiP8 anh W dB IOk X éd salt ininBla@htimic sBIR RinctidaRbhSaihl OReddiior: 19
Cct ober 2000 (a3 9frdid. 100 50%kirohtitirfdatiais| eftabipidh B8 td 230; Nunber :

PCT/ US00/ 10186) £:3i3)1% touesicicativak, prifbrabilg f516% t3.309%Apr i | 2000 ( 13. 04. 00)
(30) Priority dpatram $04d23%,GefehbAPirbh 01099 td 1%, Ofa 8fionldslecR@/flone theldodp
Sept enber 1999 ( BéhsB8nQ 9y irddS borbh) alAmpruing aahidikhEchRIRGIER agg 83 h R EIOMPHREY
[US/ US]; One Pr ogttritim, &t bied iRixazas thegdofqirefoabliy jro@H 45202 (US). (72)

I nventors: RAIN fibin 424Yao 600 {93858 deeipoaddgand Court, Love- |and, OH 45140
(US). SCHUVACHERfrofa0%lte 65%) prefeid8ROT&AINGH & SU3J) 6f a &itivai selrated, frdddtebA3hp
(US). VHI T- NEY, cohsisting dRevagne$mbgcaRéaiané wixbues theredfani | t on, OH 45011 (US).
G LDAY- VEBER, Kinberly, Ann; 3682 River Road, C ncinnati, OH 45204 (US).
SM TH, EdaheldentuBeadhysivel compoi@BAcddadingdoWhaim [ svhereinVbespegifiGHscd§G 4G the( US) .
(74) AgersopelymEsyreder tBanA.d as al .; The Procter & Ganble Conpany, 5299

Spring Gove Avenue, Cincinnati, OH 45217-1087 (USP. (54? "Elli e: DENTURE
ADHESI VE 3@%@%‘@%6 composition comprising a mixed salt of a terpolymcr of alkyl vinyl ether, maleic
acid or anhyd

ride, and isobutylene, the mixed salt containing a cationic salt function consisting
essentially of

a) from 1% to 50% strontium cations, preferably from 1% to 25%;

b) from 1% to 40% zinc cations, preferably from 10% to 30%;

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

d) from 42.5% to 60% 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 further comprising an additional adhesive
component selected from the group consisting of natural gums, synthetic polymers, mucoadhesive
polymers, hydrophilic polymers, natural polymers, saccharide derivatives, cellulose derivatives, mixed
salts of AVE/MA copolymers or terpolymers, AVE/MA copolymer acid, alkyl vinyl ether-maleic
anhydride copolymer and mixtures thereof.



(57) Abstract (81) Designated States: AE, AL, AM AT, AT (Uility nodel),
AU, AZ, BA BB, BG BR, BY, CA, CH CN CR CU Cz Cz (Uility nodel),
DE, DE (Uility nodel), DK, DK (Utility nodel), DM HE, EE (Uility

nodel ), ES, F', PI (Wility nodel), G, G G G4 GV BR HU ID IL,

IN, 1S, JP, KE, KG KP, KR KZ, LC, LK LR LS, LT, LU4Qadgberfi3 VD, MG
MK, M\, MW MX, NO Nz, PL, PT, RO RU SD SE, SG SI, SK, SK (Wility
nodel ), SL, 'I7, T™M TR TT, TZ, UA UG UZ, VN, YU, ZA, ZW AR PO patent
(GH GV KE, LS, MW SD, SL, Sz, TZ, UG ZW, Eurasian patent (AM AZ, BY,
KG Kz, MO, RU, TI, TM, European patent (AT, BE, CH CY, DE, DK, ES, F!,
FR, GB, OR !E, if, LU M N, PT. SE)2!QAP! patent (BF, BJ, CF, CG O,
CM GA OGN, GW M, MR NE, SN, TD, TO. Published Wth international
search reports. Theahpa@seiddhésive estipotifion” ®toadigSto iOMirA 5 ekl e aNliNgs darRatives
conposition conpri_gi i . | | hter.- pal el i.d or
anhydri de copol yrrea?e %ﬁ‘&%ogﬁ‘?éh?%ﬂ%é ﬁﬁ’fﬁ*ﬁ@tﬁ h? %% é‘b{}%@g‘#gse éh}og% ﬁo%%i e(lalfjl‘l(rd;‘%%(ed
salt contains a cavirenrersdedtiyl-talipes sodiue eafyorymadtyigeliposs, adanixtapobarecf %
strontiumcations, fromabout | %to about 40 % of zinc cations, fromO0 %
to about 2.5 % of _a cation selected fromthe group consisting of iron,
boron, al uni num J&%‘%&P&rﬁdh%ﬁf’ GORASHTOMARY SRR LTI LR Bip yETCle Frelpstidm
titanium and m xfromés gohreqoasisting of pamvlatimolifuid petroléig minatabail glBerif)/efdmexduresci d
conponent; and freged %to about 65 % of a cation selected fromthe group
consi sting of magnesium calcium and mxtures thereof. In addition, the
present invention_yelates to.denture adhesive sitions. conprising the
Bbove compositi on Tt bR SopRatHD I PHAREL B0 Al JUHIN OF AGTRdr  The
present i nvent i onfufther coverises aflleast one nogyadhesins seigipnofting layer.easi ng t he adhesi on of
dentures to the oral cavity by applying the above conpositions to

dentures, dirgct! yud QnblCadlRl Gt 2R & Shin %%eiﬁ’fthet R6-aMedle GRYITY,
or applying it to bOtrtE]n’ an Elec%raeé:\f tgr securin t e etnt ures tIo the ridge
or palate of the PRy éd%rt?s om the group consisting of polyester, polypropylene, nylon,
rayon, cellulose acetate, non-adhesive celiulose derivatives, cloth, fibrous fleece, paper,
plastic, leather, microcrystalline wax, synthetic fibers, natural fibers, and mixtures

thereof.

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

1 or 3 to dentures, or the oral cavity, and thereafter securing the denture to the oral cavity.





