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

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

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

conbi nation with various adhesives and other materials in 20 an attenpt to
| essen certain deficiencies. These deficiencies include inadequate hol di ng
power, oozing of the adhesive fromunder the dental plate during insertion
and throudhout the wearing period, and nessiness and difficulty of
renovi ng the residual adhesive from the nouth and dentures. Additionally,
food may becone trapped between the denture and the oral cavity of the
wearer. 25 Al kyl vinyl ether-maleic copolymers and salts thereof are known
in the art for use in dentgy; V Such di scl osures
include: U S. Patent 3, 003‘9‘8%@%?@?9& NN sued Oct ober 10, 1961;
y %e Pat ent 4, 9800 ATy TePRshlg dertire (dentali plaesennd dikentomprissieet goOted ). S,
Patknt 5, 373 b0 k8 biale¥ B! Dalture sthﬁﬁéé?sdarpﬁééﬁ@ﬁﬁ th teré@c%}bemgé?%é Pat ent
5,900, 470, Prosise et al., issued May 4, 199 U S. Patent 24, Taz
et 30 al, i sSERSwesmgiaa eugis of Hespes. | Prigr t%%%ﬁﬁmﬁf@'ﬁzde%@ in thgoral eavitgla | | ssued
January 21, H6f@e sabitlyer W é‘pphw{o&ﬁé dénnBLPat® Re e vﬂdﬁrf&?a /plez%e%%'ﬁfj soipe 11,
1996. In addltlon strlg insert 14 Qctober 2003 WO

PCTI US00/ 101 88foymly contact

only for its adherent properties, but also to provide a cushion or gasket between the

the gums and mucous tissues. The denture stab:hzer is formulated not

15 denture and the gums or tissues, thereby positioning the denture securely in the oral
cavity.

Considerable effort has been made over the years to develop improved denture
adhesive compositions. ‘Both synthetic and natural polymers and gums have been used
singly, in combination, and in combination with various adhesives and other materials in

20 an attempt to lessen certain deficiencies. These deficiencies include inadequate holding
power, oozing of the adhesive from under the dental plate during insertion and throughout
the wearing period, and messiness and difficulty of removing the residual adhesive from
the mouth and dentures. Additionally, food may become trapped between the denture and
the oral cavity of the wearer.

25 Alkyl vinyl ether-maleic copolymers and salts thereof are known in the art for use
in denture adhesive compositions. Such disclosures include; U.S. Patent 3,003,988 to
(ermann et al., issued October 10, 1961; U.S. Patent 4,980,391 to Kumar et al., issued
December 25, 1990; U.S. Patent 5,073,604 to Holeva et al., issued December 17, 1991;
U.S. Patent 5,900,470, Prosise et al., issued May 4, 1999; U.S. Patent 5,037,924, Tazi et

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



denture adhesives are al so known. For exanple, U S. Patent4&:86&2002 to
Homan et al., issued 11/14/89 discloses a denture stabilizer in the form
of a strip consisting of three |ayers. The two outside |ayers consist of a
pol ymer selected fromthe group consisting of polyethyl ene oxide having an
aver age nol ecul ar wei ght of about 200,000 to 10, 000, 000, 5 sodium
car boxymnet hy lgedols w,i)se pol yvinyl al cohol, and m xtures thereof . - The inside
| ayer consists of mcrocrystalline wax and a pol yrer sufffFTUE®A8: o adher e
the inside layer to guns and a denturezlbase after contact with water,
when the outside |layers have been dissol ved. European Patent Application
0,353,375 to Altwirth published 2/7/90, discloses an adhesive insert for
dent ures consqeg‘ﬂquﬁgh?ﬁveaaradh@kmw gor meatpld UY. Paentst, #8076 & Héiknadn a0
adhesi ve con nat
car boxynet hylgcl;:sz\lIEd Eilgggéeg @isc;g&?s;%uﬁ%y réts{%lﬂ:ée?e g‘ﬁgloan af %Sﬁtﬂ"i‘sbm% P Bee.
Despite the dmlﬁswmwﬁmrsmm% ofspakishdr selemednfemy the iztvap sonsiatinpagfd St i | |
exi sts for degiymee I V.
accordance V\neﬂt%h%t %@%eﬂﬁtﬁh?%%/g%ﬁ@gﬁwe%@%sé%ég%o 8896? g)(fbﬂ’gpé)dent ure
15 adhesi V& é@ﬂ‘ﬁ@§ﬁ&bP’8ﬁ§tb§Bﬁblﬂqsglpﬁmﬂlé}0Dth ang mixsuieethensefl gheinsidé Hyer
copol yners andhgiis of SIcRRIYEBRAS wik it h?&?ﬂﬁ%ryé ?enp Er%'tﬁ]eqmnﬁcg fgs!m and
zinc mxed salts together with speci eve ee acl (S:Il Fovi e
superi or dentS§Fé P dlentgdags é@@r?@nta‘émlﬁlr‘éatadh@m the outsdwp:)@lsthawbeenay al so
~ be effectiveldisssrsar ﬁ&p&n\mﬂﬂgﬁﬂhéﬁﬁh 09533348 ARt pu % E53/48o dﬂf ses
bi oadhesi ve, a deljvery vehicle for other actives, any o lﬁ
agp}mcat i on tAA0hesivE isprb for donturaggopsisting of @ adierive B?rmmt%ﬁh;ou& ﬂa@d:ﬁﬁuidrag

tic por Qdﬁdsﬁar&hﬁﬁmﬁtdﬂ pspastﬁnn&mr@%? a@gmaw%mp&eé g{n&léng@émfw is to
provide al kyl ether-mal eic, copolynmers and/or terp rs cor‘rprlsmg
magnesi um and® g’"’i’?}é/ Fiate qndan ﬁl‘?h"lﬁfﬁlﬂ,{?‘l“r’e%’%ﬂw abgwmﬂéech@q}@@ apfvelir ee acid
for adhesi ve 26 aapgSbthérdNs nbar sifli el obd ,dem%bﬂ%gb&mpﬁﬁﬁ&sv‘fa&hdﬂgm ures.
These conposi.tion ﬁf;ECtl vely hold dentures in place tor a prolongéd 25
period of ti fEP™ Y OF THE | NVENTI ON The present invention relates to a

dent ure adhesive mm&&am{cb @ﬂﬂﬂﬂﬁmréssmnﬂvéﬂw@dit nafbts QEco@é}ecﬁltﬁ%i/lder\}Mf@lrQW
ether-malgajc i d copol yie and/.or terpolyners with isobutylene erein
%?F;Wg té°“c§a"t

the nixed salf"€8ht Orprpipe Y cehes el asif stapglymers and/or he

al ternative 3@pdpnss it xmmgllaﬁd &hﬁpﬂsﬁé mafheiin R UWincS¥xk @ sARQMetheP ¥4t | NC
i a cation ected fromthe
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compositions may also be effectively used as a wound dressing, underwater adhesive, a

bioadhesive, a delivery vehicle for other actives, and/or any other application that requires
20  adhesion to skin or tissue, including cosmetic pore cleansing strips.
o An object of the present invention is to provide alkyl vinyl ether-maleic
. ) copolymers and/or terpolymers comprising magnesium and zinc mixed salts, together
with specific levels of free acid for adhesive compositions for firm hold, which may be
used with dentures. These composition effectively hold dentures in place for a prolonged
25  period of time.
SUMMARY OF THE INVENTION

The present invention relates to a denture adhesive composition comprising mixed

salts of an alkyl vinyl ether-maleic acid copolymer and/or terpolymers with isobutylene
wherein the mixed salt contains a cationic salt function compﬁsing, or in the alternative
30  consists essentially of, from about 5% to about 50% zinc cations; from 0% to about 2.5%

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



3 chrom um nanganese, nickel, copper, yttrium titanium and m xtures
thereof; from about 30%to about 60%free acid conponent; an effective
adhesi ve anount of magnesium cations; and an effective adhesi ve anmount of
a cation selected fromthe group consisting of calcium strontium and

m xtures thereof; wherein the total |evel of mnmagnesium cHiQioken2803d
strontiumis fromabout 5% to about 65% of the total initial carboxyl
groups reacted. In addition the present invention relates to denture
adhesive conpositions conprising the above conposition and at | east one
non- adhesi ve self- supportlng | ayer. Thé present dent ure adhesi ve
conpositions can optional l ri se one mor e addi t i onal gp?5|ve
conponents. THEOBRS glpeqn eH’F n“PHTt H‘é‘l’““i‘ élt%ﬁ"@g g pprlres fhgre

conposi tion fggout Be%NAbLACEAk efrdel acki BBEpSHRAK AR exfﬁcnma(ﬂﬁs:ee taheuadbesi on of

dentures to the oral cavi t he abo e GO i.ons, t o dentures,
BT Teet Ty Tt Ml ofiay o oY osRBe Saithve MR P S i Bt R0 o
applying it tconbistidy oftdlcibiie steakit@l and adxtiiel) ghdrérd; d»ﬁé]’éinrﬂie ttotal h@elr bfdge or

fent ur e adhesPRECBARHI SHCTSRIThE RBETN > O o SHpFI8 Wlghesi um

and zinc m xechrisayl gxﬁuﬁpsaeac&kikml additiayltheeprhent- maéreion rdgpoioyderturaamnihbgve
terpolymer with i obut ene erabl with specific.free

hol 1 el 5. oot fobioFg s, VR e Ao BF 2 AT I A BraflESe 8Lt Trg o
cal ci um st r osupperting layed. lfibmteammdemdneac&esfnve cbinpositéalk e opgoratiyrposprise onms may be
inthe formof a 1GHEANL past e l.j,qui d. aer osol and

pourder f or s 2 Ao S Ebnal SRR, ARG Ml len ARG el e

inserted int ouaetmétl'@rcampazsamntfgr thérmamf@tup@sﬁatmah@myoaimsme ediitwornefii with
various convg J ich are
applied to a déﬂ Hr%ﬁ@lhgr%g%a‘ég%?f%ypgmﬁ tﬁéeg)%?eeé p% 5&§#e&(§))?a (@ge\g/tﬁft% tlMr'hese
conposi tions eahcaypy.i patedd by ridgenglt the eral gavitye as applyieg ifon- ket ewil \Ihcreaﬁer

sel f-suppor t i agykAYRY sentRb e FidBdR SR Or GRURPSHEY. ONs Wi th a

sel f - supportlngm%%yeregre tﬁ%rb%gﬂ$ annfstene%hg%d applied to dentures. A
detailed description oREde (Y O EHE INVIBNEEON s of t he present
invention is gi verrh@a&ﬁwe ad%té c%@bé?ﬂﬁls-&"@xe bﬁEé?& inSékiSn @&ﬁjprﬁé heglebivia
adhesi ve amounts" or "effectiv hesi ve ambunt”, as wused herein, neans an
anount suf fi cPishting @vfﬁﬁ @%lt pleansaliod iy etheromaleie cepclymes #09/px; tegnelymst Withdher ence
of a dental pi;gsiN&RI Gref@atly CofdBlnittS vAChpbdifd Grehcill I eR! &d &)ﬁiﬁh&ﬂi% aWM thout

toxicity to the user, damage to oral tissue, and alteration of the denture
mat eri al . cation selected from the group consisting of calcium, strontium, and mixtures thereof. The

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

The term "safe and effective adhesive amounts” or "effective adhesive amount”, as
used herein, means an amount sufficient to provide adherence to the oral cavity and/or
adherence of a dental prosthesis to the palate and ridge of the oral cavity, without toxicity

to the user, damage to oral tissue, and alteration of the denture material.



14 COctober 2003 WO 00/61071 PCT/US00/ 10185 4 1 The term " A¥Elchdper @3 used
herein refers to alkyl vinyl ether-maleic acid copolyner. The term
"AVE/ M/ | B" refers to terpolynmers with alkyl vinyl ether, naleic acid or
anhydride, and isobutylene. The term"m xed pol yner salts” or "m xed
salts", as wused herein, refers to salts of AVE/MA and/or AVE MV | B where
at least 2 different 5 cations are m xed on the sane polyner with each
other or with"8fH&8ester functions. The present inventi%TEHI8ses ni xed
pol ymer (copolymer or terpolyner) salts containing as essential salts:
zinc and nmagnesium cations. The term "frde acid" 'TA" conponent, as used
herein, refers either to the unreacted carboxyl groups (-000H) of AVE NMA

copol ymer and/ or A¥e/ (MM BvBMIE" a8 Yis@t Rein TREQVE! 2R | BRS mhic CRIPOXY!
groups; 10 e.g@h COQ%I\% of the pol}s{rrer. ‘Vonoval eﬁlﬁhc‘gﬁfggxsfu%fgcu%{edba oup
I'A cations, sHPRYEE- Hde FMALBI rfrs Inyigwelyeers vathalkybyiaylefhabmpleict he term
"free aci d" r gfi@smanhfritf)@ndRERBAEEI ThE RER XKk BEIRHASalts” G0Nk St dVE MA

and/ or AVE/NN'Eh?' us ezodl um and potassium cations. Mre preferably, the

term"free acl¥¢ PPEmereerdip it of ANEN aadet AYEQAAIB where aydesstpd diffe@@OH)  of

t he AVE/ MAsanghtions aPMlxbiPér Be sahfe@olyiierwitR el bineihwiR GBRS iR fibBidnepnent
as used herein, refers to adhesi_vegs ot her than those descri bed as essenti al

AVE/ MA and/ or PPRSFEY IRIEPHIRR SMPERFS Tured Polymer (Gepobmes ariermplimen £3lts sontaipiag as
per cent ages uesshtibiesalt: Bint andimagieting chiikds NTKE thnf Akibe JMCEFAORAponkAtCas
oi chionetric Eer cent of the

copolynmers or rpol yner are defined as the s

total initial uségﬁ‘ﬁ‘pfﬂ'ﬂ’/lre 5550?5%? 1o, the spetsdh Cf’ﬁgxyg(ﬂr?}‘}?érﬁc%)m 8t HSEMA
p g{.c ent ages usspdiyler gidfor AVE/MA/BEilghiny Wihe? Sfonolakaf vitoss o2rioRdli galped.
P _Ibrrer 'I;Qe al ky,

kTR A VRN N N
. sodium, potassium, hydrogen, etc. Preferably, the term “free acid” refers to the unreacted
éarboxyl groups (-COOH) of AVE/MA and/or AVE/MA/IB plus sodium and potassium
cations. More preferably, the term “free acid” refers only to the unreacted carboxyl
groups (-COOH) of the AVE/MA and/or AVE/MA/IB. The term “additional adhesive
15 component”, as used herein, refers to adhesives other than those described as essential
AVE/MA and/or AVE/MA/IB mixed salts of the present invention.

The percentages used herein to describe the mixed salt function of the copolymers

or terpolymer are defined as the stoichiometric percent of the total initial carboxy! groups
reacted on the polymer. All other percentages used herein are by weight unless otherwise

20 indicated.

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

25

30



mOR CH2---CH-CfI--CH I | Oi C=0 HO OH n wherein R repragericbernoal kyl
radi cal, preferably a Cl1 to C5 alkyl radical, nis an integer 5 greater

t han one representing the nunber of repeated occurrences of the structural
unit in - a nolecule of the polyner. The "terpolyner” or "terpolynmer with

i sobutyl ene” means a terpolynmer of maleic anhydride or acid, an al kyl

vi nyl et her referably with a C1-C5 al kyl radical), and isobutyl ene,

havi ng a stru‘g?ﬁqjgo"éf (A-B),, where A is naleic anhydri d&QBUsgOsand B i s
lo al kyl vinyl ether (preferably with a C1-C5 alkyl radical), and/or

i sobutyl ene. The specific viscosity of Yhe starti ng anhydride or acid of .
the terpolyner is preferably at | east about 5.5, preferably at |east about
6, preferably neasured as a 1% wei ght/vol une sol ution,f nethyl ethyl

ket one at 25C. The terpol ynger must contain at Ieast_sg?re i sobutyl ene. The
present denture adhesive conpositiongreonprise mxed salts of an AVE/MA 15
copol yner and/ or terpolynef wherein tlhe m xed salt qontains a cationic salt
function conprising (or in theCHteCit-¢E—e@mB+sty essentially of) an

ef fective adhesive amount ¢f magnesi umc t| ons, frcmabout 5% to about 50%

zinc cations, from0%to about 2. 5%0 at| ellected fromthe group
consisting of iron, boron,{alum num vana |um ~ chrgmi um nanganese,

ni ckel , copper, yttrium t{tanium and m theﬁeof, and an 20
effective adhesive anmount ©f a cation sel rom ;,he group consi sting of

calcium strontium and m xtures thereof, of the total initial carboxyl
groups reacted, the mxed salt containing fromabout 30%to about 60%free

f id Conponen&here_ﬁ]ﬁ réisygél%an Qﬁﬁ%ﬂ(ﬁp i)ﬁefé?;fb‘{)ﬁa é, {Oaélsga%(y?hdﬁ a{)%.uymtteg om1l.2 to

s osities. For exanple, gatgem ic viscosity 1s° prefér
14, as pref er@esy ﬂ}%ﬁ&&@mseagn ¢ oproher gfrepegist geruTenskaofithenstyfrurahenit3s -

startl ng anhygﬁélgtglecgfmeq,glyglepf the copolyner, in nethyl ethyl ketone at
25C. Oher nethods and solyents can be used to nmeasure the specific

viscosity such asTh® Topalmex oplepolmeravitiisebolykee means a terpolymer of maleic
anhydnde or acid, an alkyl vinyl ether (preferably with a C,-Cs alkyl radical), and

isobutylene, having a structure of (A-B), where A is maleic anhydride or acid and B is

10 alkyl vinyl ether (preferably with a C;-Cs alkyl radical), and/or isobutylene. The specific

viscosity of the starting anhydride or acid of the terpolymer is preferably at least about

5.5, preferably at least about 6, preferably measured as a 1% weight/volume solution of
methyl ethyl ketone at 25°C. The terpolymer must contain at least some isobutylene.

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

15  copolymer andfbr terpolymer wherein the mixed salt contains a cationic salt function

comprising (or in the alternative consists essentially of) an effective adhesive amount of

magnesium cations, from about 5% to about 50% zinc cations, from 0% to about 2.5% of

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

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

20  effective adhesive amount of a cation selected from the group consisting of calcium,

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

containing from about 30% to about 60% free acid componment. The AVE/MA

copolymers have a range of specific viscosities. For example, the specific viscosity is

preferably from 1.2 to 14, as preferably measured as a 1% weight/volume solution of the

25  starting anhydride or acid of the copolymer, in methyl ethyl ketone at 25°C. Other

methods and solvents can be used to measure the specific viscosity such as a 1%



6 PCT/USOCQO 10185 wei ght/vol unme solution in DVF (dinethyl floOneberde)3 at 25C
and a 1% wei ght/volune solution in 2-butanone at 25C. Preferably, the
total |evel of magnesium calciumand strontiumis fromabout 10% to about
60% nore preferably from about 15%to about 55% of the initial carboxyl

5 groups reacted. In addition, preferably the cationic salt function
contains from about 10%to about 45% zinc, nore preferably from about 15%
to about 409VA%E0%ations, of the initial carboxyl grouPST/PEHHEs];
preferably from about O. 001%to about 2.5 % nore preferably from about
0.01%to about 2% of a cation selected $romthe group consisting of iron,
boron, alum num vanadi um chrom um nmanganese, .ni ckel, copper yttrium io
titani um an WneeSs st ot o about
2% iron- cat i%%hwoof tﬁfghﬁuﬁ\lﬁ rg%gl III"EE"r okj%s;'T r(gac e ‘é %qy t he
cati oni ¢ sal solftigndn 2-bwianopeaft247Grs from about 37.5%to about 55% nmor e

f bly f 7 f d th
Porar i Vi ol b o el @, RO, SO ok oR Bl R R o i o
copol yrmer s akezhobt &1%adorp prefiablyl Somoibyuret5i tongpoains b, kofthev initial c:&bdk?r
TONONEY,  §UC Grofss ERIcAY bn i, pf‘efraan w@tttﬁtmul{%ﬁ%fét OGiins S “gt g% her

pr opyl V|nyI and 1s to yleld

the corr espoFijﬂ'ngf A gine, quis/prc’é%tﬂbbfr&mlabqucI&hﬁhydbqud@%apmlcyma ofhbech is

readily hyd r o rs _may be

prepared by @f%?ﬁﬁﬁ%ﬂﬁoﬁ& g’f&&aﬁ} )ﬂrsﬁloabow? b&f) Yo %)‘Rl? Z%n% u8°7 782, 182,

and US 2, o47p@&aablmmah9m Q% tp abpet 299 Olf nGUmpovlatt@cﬁdnemelgmupyommﬁ@ ence in

their entire agiwel; I from

chrimer of al | scpu ot Al tapltnd il Behftad kel fiflch Wiy

provi des "Bot K » pesl iy thereele mps grefesibly fromp aherd 0.0186 ostrost pBnidinng

anhydri de f Ogdflond) b 8he infirfal cQGMl}R%%up; keack rPlfcf&ﬁol%laﬁ ca%h@'iﬁtz &3{' es" and
ydri 0

"GANTREZ AN Series", res ectl vel Wien th de cop i ssol ves
in water, theeTA AT Akoub a7 f%ﬁ‘kéb‘é‘t Pavecmatg\nagferady ffhﬁtabt"ﬁeﬂlrﬁvgm apopiol ar

pol ymeric frWA%Q{;]&E&mﬂoﬁeﬁg%’fﬂﬁ%tal%ﬁﬂ'&ﬁb&?i Qi-oupst he anhydri de for m whi ch
is relatively lesg expensive than the acid form be used as

conveni ent and chegp@kylpyisdy e malsic epkydds (S’°P°|’_3F’Eﬁ\lisataéf‘d opeirpdrint m'es may be

advant ag eauswyrﬁéﬂ&h@éﬁ diklOvigyD bm&qﬂoﬁoh@r, th@s ﬁlfethﬁtmwi Ethg’eetﬁ}q VRG] Sher,
hydrol ysi s. H‘?‘életer polérrers can be nmade by the nmethods di'scussed in U S.

Pat ent 5, 900° iyl egfgr gpd ‘S°h“§f§ﬁ'§ﬂ q%ty with majgganhygride tpxyielint
5,037,924, Tazi cobfespahding iatkyll @thyPgher-Paleik OfhbydrAiBdedeoiPmer which is readily

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

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

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



14 COctober 2003 WD 00/61071 PCTI US00110185 7 Patent 5, 082,1908tobdr2003 et al .,
i ssued Jan. 21, 1992, herein incorporated by reference in their entirety.
The salt formof the subject polynmers may be prepared by the interaction of
the AVE/ M anhydride or acid copolyner or terpolyner with at | east one
cationic salt 5 function, such as magnesi um zinc, calcium sodium
potassium ir anmoni um conpounds having a functional group typical of
react ants of \gag%ﬁ(r? 7(1)xyl ic acid, such as, for exanple, tI"Fé:Tar? B de,

oxi de, acetate, halide, lactate, etc. in an aqueous nedium In a preferred
enbodi nent, the zinc oxide, magnesium oxi de, conbined with strontium
carbonate and/or cal cium hydroxide are utilized. Mxed polyner salts

conpri si ng i rPeni 6,0889130 Tazi @AAL, hQuer RRATICJoddY htbBR ih g e AVE/M
anhydri de/ aci'?lgipol. ners with - iron corrpoun%g, in t%gﬁ?%érﬂdrr%ygl?fe%imsﬁﬂt, such
as iron sul fat'@ & §Mrate. lons that formtoxic, irritating or

contami nating by- [Thesulctorn shelsobje patyid @fly b0 hrepSBE6Y Ble iMESGRHLE @RS and

t reat ment pro&gﬁ‘g to .assure .hhe renoval and absence of such by- products
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in viscosity to stabilization.
zinc oxide is combined with magnesium oxide (combined with strontium carbonate

and/or calcium hydroxide).and, optionally, ferric sulfate n-hydrate. This is combined with

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

20 cationic content desired in the'end-product. This is done at ambient temperature and then

slowly heated to 70°-95°C with continuous vigorous mixing so as to prevent localized

precipitation of the cationic polymeric salt; mixing is continued to ensure that all the salt
forming compound is reacted with the copolymer.

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

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

copolymer/base mixture to a temperature ranging from about 45°C to about 100°C.

" Reaction of the mixed polymer salt with iron cations is obtained through -addition of iron

salts to the hydrolyzed and neutralized mixed salt of the polymer. Completion of the

reaction with iron cations is indicated by an increase in viscosity to stabilization.

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

hydrolysis and neutralization reactions.



30 Alternatively, iron salts may be bl ended with the pol ynmardcestedoobase
m xture prior to the hydrolysis and neutralization reactions. 14 Cctober
2003 WO 00/61071 PCTI CIS00/ 10185 8 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

60- 70C for av&4 #ff|C|ent to evaporate the reaction ngg* Q%A er) and
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m xed salt pol and nore
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donponent s. Non- Adhesi - Su 'n Laver 20 The present
denture adhedi v%%(% Efﬁl%*f B %ngs%\he&sgr RP%' gﬁ%{' é%e]g“é{'g fieths tssusf deth df.-
adhesi ve sel f1999uﬁ,pm933ngmbayetra1 itdued Non-3athi9e sdivg whith farestiéppDiEdrpt@atedyer 1 s

characteri zeg be¥m|ts el‘i)ljén %, to maintain strength and provide integrity
for the adhedfV in the presence of water and/or saliva. The

Ve es it10
non- adhesi ve sel fTisunipalsalt quy'lha‘yha\remm;epmmi addeswerqaztlﬁes walm cdhtadiedagith

pol yester, poI Jene ra ceII ce non dheS|ve 25
cel i ul ose der é\égt | velsVal Su {ll%t F’f BY &gew%é‘ég" EVo:) e 5S§‘f° E‘a saf"ner
m crocryswal denuge \B.amposnmgmt et ¢ompbslinms f tlreai:eseml 1mfenﬁm:r mpéisda gafx and €S

thereof . Pr eLALEGK.ALE, LANLANFRL Y. S HhORE, HSLMNPL P ROLIES) ©-

polypropylene nyl on, rayon Crys
weight, and more preferably at Ieast 30 percent by weight of the composition, as the sole

adhesive component or as a co- adheswe in joint usage with other adhesive components.
Optional Non-Adhesive Self-Supporting Layer

20 The present denture adhesive compositions optionally comprise at least one non-
adhesive self-supporting layer. The non-adhesive self-supporting layer is characterized by
its ability to maintain strength and provide integrity for the adhesive composition in the
presence of water and/or saliva. The non-adhesive self-supporting layer may include
materials such as polyester, polypropylene, nylon, fayon, cellulose acetate, non-adhesive

25  cellnlose derivatives, cloth, fibrous fleece, paper, plastic, leather, microcrystalline wax,
synthetic fibers, natural fibers, and mixtures thereof. Preferred are non-adhesive cellulose
derivatives, polyester, polypropylene, nylon, rayon, cloth, paper, microcrystalline wax,
and mixtures thereof. More preferred are polyester, polypropylene, rayon, nylon, cloth
and paper.

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

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



and m xtures thereof. Mdire preferred are pol yester, polyprageoeaeoosayon,
nyl on, cloth and paper. 30 The non-adhesive self-supporting |ayer may be
in any physical formsuitable for providing strength and/or integrity to
t he present adhesive conpositions. Such physical 1 4 Cctober 2003 WO
00151071 PCT/ USQQO 10185 9 forms include non-woven, woven, conti nuous,
chopped, and conbinations thereof. In addition, the non-adhesive

sel f-supporti NG 8r may be formed by any process comorGIUSKKEWE i n t he
art. Such processes i.ncl ude un-bonded, spraybonded, spun-bonded, needl e-
punched, carded, thernmal bonded hydroenéhngled, mel t bl own, aperture print
bonded, 5 needled, wet-laid, dry-laid, and conbinations thereof. O her
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conponent s MeghoBe iPthesre NSuch prodesk@\iRude lunbb: 213, 3P Hon 8 {in-bO R QeLa120%0
preferably from a(tl)out O%t 0 % and nost preferably from about -
? i

bout 78
20% t o about BBTEHHTH qma), °’[‘¢‘J?8 hygrepRsaneterlo meltdonm, Apernre, prats banded,
conponent ss i nekdlets wat-luid dy-taid) kaddombligbing fatebf. ¢ col | 0i d or  pol ymer havi ng
the property I | 1] ng_ upon exposure to noisture to forma nmnucil agi nous
mass. Such a Bncl ude natural guns, synthetic polyneric i5

guns, AVE/ MA copolTheeseaicirebntiohiotrbsi e @lay ARG indRaBY sthirdBhesiYEohihbd.
ShCchari de delTUaRILE ComBRGL{/E=Ha 1 1o b TR FUPLHRBYEE PRt ur e
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Y0 SO PR AP Sy 00 A 59, ot e RSB o e
tragacanth, A6V to seou} 5Q6lby eteizhl @itie cginpesition. acryl am de pol ymers, carbopol,
51 Cones, ™ ot nyl SHBB AL cor Bt BEb e R N PR rdimetie ol
pol yacryl am delypst ywng . thPredperty ed swetlingebdou| egpesutiens adistiresto fy£t hyl ene
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polymers, mucoadhesive polymers, hydrophilic polymers, saccharide derivatives,

adhesive materials commonly employed in denture stabilizing compositions and

compatible with the polymers of the present invention, cellulose derivatives, and mixtures

thereof. Examples of such materials include karaya gum, guar gum, gelatin, algin, sodium
20 alginate, tragacanth, chitosan, polyethylene glycol, acrylamide polymers, carbopol,

polyvinyl alcohol, polyamines, polyquarternary compounds, polybutenes, silicones,

ethylene oxide polymers, polyvinylpyrrolidone, cationic polyacrylamide deymers.

Preferred are ceilulose derivatives, polyethylene glycol, polyethylene oxide, karaya

gum, sodium alginate, chitosan, polyvinyl alcohol; and mixtures thereof. Most preferred
25 are cellulose derivatives such- as methylcellulose, carboxymethylcellulose,

hydroxyethylcellulose, hydroxypropylcelluiose, hydroxy-propylmethylceiluloss, and

' mixtures thereof,
Other Ingredients ‘
The present invention may also comprise a reducing agent. The reducing agent

30  aids in removal of the denture from the oral cavity after application of the mixed polymer

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



hydr oxyet hyl cel | ul ose, hydr oxypropyl cel | ul ose, 14 October 2003

hydr oxy- propyl nmet hyl cel | ul ose, and m xtures thereof. OQther Ingredients The
present invention nay al so conprise a reducing agent. The reduci ng agent
30 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 re bdAgos29ent for use herein is 14 Cctober Q%Fﬁ}g 0/61071 10
PCTI US00/ 1018 ascorbl c acid and its water soluble salts BCi ng
agent may al so be used in conbi nation th a chel ating agent. Pref erred
chel ating agents include citrate, tartrﬁp | actate, and the like. The
reduci ng agent and/or chel ating agent may aI so be delivered in a
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administration to humans and/or lower animals. Plasticizers that may be used in the
present compositions include dimethyl phthalate, diethyl phthalate, dioctyl phthalate,
glycerin, diethylene glycol, triethylene glycol, Igepal®, Gafac®, sorbitol, tricresyl
20 phosphate, diméthyl sebacate, ethyl glycolate, ethylphthalyl ethyl glycolate, o- and p-
toluene ethyl sulfonamide, and mixtures thereof. Plasticizers may be present at a level of
from about 0% to about 70%, preferably from about 1% to about 30%, by weight of the
compositions. |
The present denture adhesive compositions which also comprise a non-adhesive
25  self-supporting layer may also comprise a coating which is sticky to dry deﬁtures and, if
present, will be placed on one side of the denture adhesive
composition. Compositions suitable for use as this type of adhesive layer include
polybutenes, silicones, rubbers, ﬁétrolatum, natural polymers, synthetic polymers, and
mixtures thereof. The adhesive layer may be present at a ievel of from about 0% to about

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



conpositions. The present denture adhesive conpositions whheRiogbS@ogonpri se
a non-adhesive 25 self-supporting |layer may al so conprise a coating which
is sticky to dry dentures and, if present, will be placed on one side of
t he denture adhesi ve conposition. Conpositions suitable for use as this
type of adhesive |ayer include polybutenes, silicones, rubbers,
petrolatum natural polyners, synthetic polynmers, and m xtures thereof.
The adhesi ve V2 Y8*hay be present at a level of from abo®ETUSAEHSEbOUt 30
70% and preferably from about 0.5%to about 20% by wei ght of the
conmposi tion. 14 Cctober 2003 WO 00/ 5107H PCT/ US00110185 11 Qther suitable
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salicylate, eucal yptol, cassia, 1-nenthyl acetat’e, sage, eugenol, parsley
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aigr_, , and Xt%lijrl%:?at thereof, .as well as coolants. The coolant can be any

m . s K .
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coolants in the presen ositions are the paramenthan carboxyani de

co
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carboxyamide agents such as N-ethyl-p-menthan-3-carboxamide, known commercially as

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

thereof. Additional preferred coolants are selected from the group consisting of menthol,

20 3-1-menthoxypro'pane-l,}diol known as TK-10 manufactured by Takasago, menthone

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

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

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

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

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

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

reference in their entirety. These agents may be present at a level of from about 0% to
about 50%, by weight of the composition.

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

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

adhesive compositions can be used to deliver one or more
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system may be useful in order to obtain an optinal us, for
exanmpl e, Tan ShtRinfPiEsebhstapy, aembinations fthepqdgkaisnmdienape degvaty systeyn iney eonbi ned

in a single gekilwesdeSty ShAMN dWpRhAVIES. 1800 NEIAL fECHENERSES and an

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

combined effectiveness.
Process for Preparation of the Composition
20 A process for preparing denture adhesive compositions of the present invention
(creams, powders, wafers, liquids, aerosols, pastes) comprises conventional methods
! disclosed in the art. Conventional methods are taught in US 5,525,652, issued June 11,
1996, Clarke et al.; US 3,003,988, issued Oct. 10, 1961, Germann et al.; US 5,073,604,
' Holeva et al., issued Dec. 17, 1991; and US 5,872,161, Liang et al., issued Feb. 16, 1999,
25  all of which are herein incorporated by reference in their entirety.

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

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

are incorporated herein by reference in their entirety.



Process for Preparation of the Conposition 20 A process fay qfpeaddong
denture adhesive conpositions of the present invention (creans, powders,
waf ers, |iquids, aerosols, pastes) conprises conventional methods

di sclosed in the art. Conventional methods are taught in US 5,525, 652,

i ssued June 11, 1996, Carke et al.; US 3,003,988, issued Cct. 10, 1961,
Ger mann et ; 5,073,604, Holeva et al., issued Dec 1, and US
5,872, 161, E#gr?ongel al ., issued Feb. 16, 1999, 25 all o?C%Si'“é’ ?‘%re her ei n
i ncorporated by reference in their ent i1§ety. 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 adhesive conyiheedins niaie",t83aisaDin-thid "efcsse ferePrbpasdiiop Gid Cogposi@yer . Thi s
process is di sclosgd in %ﬂS-S’§77 233, Li.ang et al, issued March 2, 1999; US
5,872, 160, 3FTLSTEL A FEFGE: Simh AiPisensien. - Us 5,880, 172, Rajaiah et al .,
filed Cct. 25, 1996,adbdsive @bmpétiefth mayrie tdardrqaohetnonladirsied Belbyupprfirgy ence in
their enti re.}say 14 Cctober, 2 Oilém 00/6]( 71 13 PCT/US00/ 10185 The term
"mixture”, arHS¥EE THCPHEhaGE, Shestinchdy (Brigiie e - RE Ve sH R eI
section, sef hys with veates Oinifbindn sifiiigulier adhesbvie comp@@miodder(s] beto alithes itayer
conponents na e coated..on the.non-ad Lve self-s ortin l.ayer using
various neth stgenl"f:févgémg H}?rlﬁ%fé :w’t?‘a‘yat%st figotvme 'ﬁ% . %ﬁ%g?'ﬂ@nem sy

sel f - suppor t watgr arfd/or ather solvieht(s) \wad eratingithi taaninhy mbitdrt ion ghd lager;adheastinge

conponent powde ) to t t_ | r ,and t e ting the.layer with
wat er; (b) dﬁgs%&%i ngtﬁ% ‘gﬁ‘ﬁ‘\égip&%‘ﬁg%nﬁ‘%@m’twn% elé%’“?fﬁ%ﬂng’r( her

S (vaent (s) aindorporatingrie sdhesiveammiponent(s) mitx therlgyeoss thélayérdy being foopedcarak i Nng  t he
llayer with t 1 X Uy J | [ Do i,ng.. (d)

i ncor por a1tg i ngﬁfi ﬁlé) a @%%gﬂ‘%gcﬁ%g%gﬁ*s?g}ﬁﬂé{%@?ﬁ%%g@‘é?ﬁ%&?ﬁ@?o%n " is

bei ng for nedtheapshlting nfinturedords dheviayry, andeunifchindy isifiingconeponmort (adhesives imat er
and/ or ot her , i NG fhe i ] -onto the

| ayer, and uﬂ?b?%%[%gg%)ﬁ%\ﬁé&%%g/%&%%n?& %%i c&%@x‘é{r%h@%g%éﬁa%x&% onto the
wet / coat ed | thpenixturecand/pr wateralf) the method of stepyfe) repeatadtmyitiple Hmed; ayb@) wivt h  t he
m xt ure and/ er - : (e) repeated nultiple tines;
and (g) any Q(E:r% |1§1§5}?f|tgéna]% %ﬁ@%@%ﬁ%@@%ﬁ%m through (f) above. 15 As

di scl osed5above, Ahdiscpspbahioye thvrdbeviernompanets reaydieshiselyeding watekander and/ or

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

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

1,4-butanediol, cyclohexanol, and‘dicthylene glycol; ethers or ether alcohols such as

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

20 dioxane, and ethyl ether; esters such as methyl acetate, ethyl acetate and sec-butyl acétate;

aldehydes, ketones or ketone-alcoh;:is such as benzaldehyde, formaldehyde solution,

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

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

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

25  xylene, hexane, mineral spirits, mineral oil, and gascline; chlorinated hydrocarbons such

as carbon tetrachloride, chlorobenzene, chloroform, ethylene dichleride, methylene

chioride; nitroparaffins such as nitroethane, and nitromethane; mercaptans such as

thiophenol and 2-mercapto-1-ethanol; and others such as acetic acid, pyridine and
dimethyl formamide. |

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

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



other solvents and the resulting m xture coated onto the LayRlperhyents
for the polymers include water and/or al cohols such as nethanol, propanol,
i sopropanol , ethanol, butanol, 1,4-butanediol, cyclohexanol, and

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

et hyl ene gl ycol nononethyl ether, diethylene glycol nononethyl ether, 20

di oxane, and ethyl ether; esters such as nethyl acetate, ethyl acetate and
sec- butyl acev¥apusleila| dehydes, ketones or ket one- al cohol sPCIRESH0/HREES

benzal dehyde, formal dehyde solution, nmethyl ethyl ketone, diacetone

al cohol , acetone, cycl chexanone, nesityHl4oxi de, and nethyl isobutyl

ket one; | actans or |actones such as N-nethyl 2-pyrrolidone, N-vinyl

pyrrolidone, rr.ol . done d,butyrql act.o ydr arb S su

benzene, tol US F\ogx Q%Cétm}e A °h°ﬂ A ,yl%l'pﬁg?l OH% Fr““ly ‘ﬂ@P’?ﬂ lgiﬂF‘?“f"land
gasol i ne; chl bnnanadeedldm;nduumstheteoﬁchsmpbhndsaSmmanﬂpondtaeﬁmhle@l’cMso be
chlorobenzene I ene.di Iorlde t hyl ene | or.i de;

ni troparaffi nseé %Jc %E‘%Iltg ﬁmtﬂ?o ({?%%eﬁse Suclh ﬁ‘%%%@f‘ﬁ%ﬁ@lﬂﬁgrpéglﬂgﬁngletgﬁch as

t hi ophenol arlmtl@laltreﬂmatpt mhilialaget, plypendin, cbﬂnbxylanb gsrccs tsuhyler&@)a:oeﬁgepawcam

pyri di ne d i s for h olyners
By vt or 3 e TR RERISBAR, sl LS Bl g it SRalife

acet at e, benzeih)étéﬁ;ab'éethﬂatymlhtd,eah?d@olwb ﬂlhyl(snl,fonmtdlayl et hyI 14 Cct ober 2003
WO 00/ 61071 14 P Sk, ol . .

N- et hyl - 2- pyrrofﬁhgne (%3%$ﬁ§§§%%Q§FP%%%%&%gﬂ&ﬁgﬁéﬂﬁ phmﬁﬂ¥#§ﬁpﬁ%mand

m xtures t herfémdheibtﬁrmmnﬁ@nemmmwmw veeder phdiwiterahizaible sdwmtsaustoasbe used

I ts f I | .pht hal at
Aoty ot Ayl RKPES e o ARG ok BN L bl ol =1

triethyl er’n‘é QQDQ-@DW% Fﬂg@fp‘él ‘@‘ihyf sgivenss whioh mesr(drl)lclmmla@mstmrhﬂme
tricresyl g%ﬁﬁtaiat %chbpetlam&ﬁg%pt %m thyl., %L—MC L, ,Imge{ahq]al yl

et hyl gl ycol p-t ol uene et hyl onam vents f
adhesi ves suciPhdvien glygel c@%?lmbé”‘ﬂﬁﬁl or98P | gr |1Pﬁé],ua@mfl¢n¢ ghel: adMdesi ve
conposi ti ons dineiner fures of water and water-m scible solvents such as

et hanol and acetone. Solutions of |ow concentration can be made with up to
40% acet one 1o andVisP Bgoadhssivshenmpogitipis amsoprgpands bydissplvirg dée pshesived

i ncl ude euhanQhpBhdA]S: 1netvgféll %ﬁkﬁof offibrY Sitentsg lvaﬁfo%s Céknbo&,mgmﬁ J?e&s@f}a?&céésol

mono-, di-, and triacetin; 1,5-pentanediol; £ Y l'ene glycol (nol ecul ar
wei ght 600 Ormq:lg%eg)dlssglfzggmeé}q%mape ora:mge of the solv ents for polymers dlssolvmg

an optional adhesive in a suitable solvent and coating the resulting mixture onto the non-
adhesive self-supporting layer and then optionally sifting one or more adhesives onto the
coated layer. Coating the layer can be achieved by techniques commonly known in the art
20 including extrusion, doctor blading, spraying, dipping, etc.
; ) Afier the polymer has been deposited on the layer by one of the means described
above, the layer is then dried. Next, the denture adhesive composition is mechanically
softened by running it through a ring-roller or micro-cracker or any other suitable means.
The composition is then pressed smooti in a hydréulic press or flat-roller or other suitable
25  means. The composition is then die-cut into denture shapes. These shapes may facilitate
application of the composition to the dentures.

The following examples further describe and demonstrate embodiments within the
scope of the present invention. The examples are given solely for the purpose of
illustration and are not to be construed as limitations of the present invention. Many

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

mvention.



trimet hyl ol propane. Wen the adhesive conpositions are prepa.Rte®¥os

di ssol ving the adhesive 15 conponent(s) in water and/or other solvents,
vari ous enbodi ments 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 m xture onto the non-
adhesi ve sel f-supporting |ayer and then optionally sifting one or nore
adhesi ves onW@W/p871 coated | ayer. Coating the |ayer can perasoisssed by

t echni ques comonly known in the art 20 including extrusion, doctor

bl adi ng, spraying, dipping, etc. After 15he pol yner has been deposited on
the |l ayer by one of the neans described above, the layer is then dried.

Next, the denture adhesive conposﬁééggggﬁlgiﬁhanicaIIy sof tened by running
it through a ring-roller or mcro- =lany ot her suitable neans. The

conposi tion iThe follewing xeswpied Agod deshribervadous ydxedishltscng e psocess fdrindking ol | er or

ot her suitab - Rhgrﬁo osition is then die-cut into denture
shapes. Thesg}%gﬁg%gasa&ﬁ%?/fﬁ acl |L§H?a§“eers'appl ication of the conposition to the

dentures. The follow ng exanpl es further describe and denonstrate
enbodi nent;s within the scope of the present invention. The exanples are
given solely_for the purpose of _illustration and are not to be construed

as limtatigns of the present invgntionB Many] 30 v@ari atjons pf thdgse are
possi bl e wi { i . °c"Pe of-t-he—ipveqtion. 14
Oct ober 2003 “WBPHHF6i07 {HE2BRT) US S EIAVBLESh ) OB quing

exanpl es A tfjoVakrdescy i be 2830 ous M xedssal t s jand Agb@ pr pcessgspor Haki ng

t hese m xed psaiHt-s—ef—AvE-NA-pobyFS—5b—ABED{CoRponent{tA—Grans) (iin
cz'P_:)ms) (In GISASD) 0 kg ans)>8at er 2450285828504850 €34 ci ufrs. 65524852 |8514. 24
Hydr oxi de Hydroxide -

Zinc Oxide 18.76 18.76 18.76 " 3.13
Magnesium 4.65 7.74 1.55 7.74
Oxide

AVE/MA 120 120 120 120
Anhydride

Polymer!

Resulting | Ca(10%)/Zn(30%)/ | Ca(5%)/Zn(30 | Ca(5%)/Zn(30 | Ca(25%)/Zn(5 .
Mixed Salt | FA(45%)/Mg(15%) | %)FA(40%)Y | %YFAG0%) | %)FA(45%)

Mg(25%) Mg(5%) Mg(25%)
- E F G H

Component (In Grams) (In Grams) {In Grams) {In Grams)
Water 2850 2850 2850 2850
Calcium 2.85 | : 5.55
Hydroxide
Strontium 17.02 11.35 5.67
Carbonate
Zinc Oxide 28.14 28.14 18.76 18.76
Ferric | 0.34

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



Zinc Oxi del8.7618. 7618. 763. 13 Magnesi umt. 657. 741. 557. 74 O4i @Rtober 2003

AVE/ MA120120120120 Anhydri de Pol yner'

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

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

WAt er 2850285028502850 Cal ci um 2. 855. 55 Hydroxide Strontium 17.0211. 355. 67
Car bonat e Zi W9 @wiode28. 1428. 1418. 7618. 76 Ferri c0. 34 | Gamtr®sobwiiso

avai l abl e from ISP Corporation, and/or AVE/ MA copol ymer with specific
viscosity -of 6.3 and/or 7.3. 14 Cctober1®003 WO 00/ 61071 16 PCr/USC0110185

Sul fate, N- Hydrate Sodium .6.15 Hydroxi de Magnesi un8. 13. 14. 651. 55 Oxi de

Sulfate, N-
Hydrate
Sodium . 6.15
Hydroxide
Magnesium 3.1 31 4,65 1.55
Oxide
AVEMA 120 120 120 120
Anhydride

N Polymer'

() Resulting Ca(5%)/Zn{45%)/ | Sr (15%)/Zn Sr(10%)/Zn | Ca(9.75%)/Sr
Mixed Salt | FA(40%)/Mg(10%) | (45%)/FA(30%) (45%)/FA(30 | (5%)Zn(30%) |

‘ Mg(10%) %) Mg(15%) | Fe(0.25%)/FA
(50%)Mg(5%)
I J
Component {In Grams) {In Grams)
Water 2847 2847
Calcium 17.08 15.66
Hydroxide
Zine Oxide 12.51 12.51
Magnesium 3.10 4.65
} Oxide .
AVE/MA 120 120
Anhydride
Polymer2
Resulting Ca(30%)/Zn(20%)/ Ca(27.5%)/Zn(2
Mixed Salt | Mg(10%)/FA(40%) | 0%)/Mg(15%)/
FA(37.5%)/

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



AVE/ MA120120120120 Anhydride Pol ynmer' ResultingCa(5% /Zn(42%c{o85r 2003

(159 /ZnSr (10% / ZnCa(9. 75% / Sr M xed

Sal t FA(40% / My(10% (45% | FA(30% (45% / FA(30(5% / Zn(30% /

I My(109%9 %9/ My(15% Fe(0.25% / FA (5099 / My(5% 17 Conponent (In Ganms)(ln

G anms) Water 28472847 Cal ci unl7. 0815. 66 Hydroxi de Zinc Oxidel2.5112.51
Magnesi un8. 104. 65 Oxi de AVE/ MA120120 Anhydri de Pol yner 2

Resul ti ngCa( 3899¥ME20% / Ca(27. 5%/ Zn(2 M xed PCT/US00/10185

Sal t Mg(10%9 / FA(40%9 0% / My(1 5%/ FA(37.5%/ 2 Gantrez AN 1 69 available from
| SP Cor poration, and/or AVE/ MA copol ymed7with specific viscosity of 6.3
and/or 7.3. 14 Cctober 2003 WO 00/ 61071 PCTI USOQl 10185 17 Wi gh the above
conponents and add to a 4 liter reaction vessel while nixing. Use 15% of
water to pre-slurry all powders except the AVE/MA. Wash down the residual
powders fr onWeigh thegbevespmpdnenty amisadi to adkiter regeion vdskeb whilohixig, Wee B9 60 95C.

Dry the sol ut| Iy Nyrd ) a 0. 70C.. MIJ] all dried flakes
to a fine povﬁge}% o a%.g@éf%lﬁf’ 6‘%“3%3‘%’3@?&“3%%@%&&%“ éléf’nreﬁguagB? *Hed by
the same net hitein g vabof the vesstls Thenutdchie tibaurdYEINBOSB. 159 theAWiatiddin trafs
various | ey el fi-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,

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

Weigh, heat and mix the red dye, petrolatum, and mineral oil in a glass jar at 50 to 60°C
15 until visually uniform. Then weigh and shake-blend the powders (colloidal silicon dioxide,
CMC, AVE/MA copolymer mixed salt or AVE/MA/IB mixed salt) together in a container.
Thereafter, mix the powders into the liquid with a spatula until visually a uniform pink
cream, The above cream can be modified by increasing or decreasing the level of AVE/MA
mixed salt or AVE/MA/IB mixed salt by O to 18.75 grams, petrolatum by 0 to 18.75 grams,
20 and/or the CMC by 0 to 18.75 grams. The above cream composition can also be modified
by using mixtures of the various AVE/MA mixed polymer salts and/or AVE/MA/IB mixed



10 EXAMPLE 11 Denture stabilizing conpositions in cream fquB.gaB g3 made by
bl ending together the following ingredients: weight (grans) Wite M neral
QO 189.74 Petrol atum Wi te82. 01 Car boxynet hyl cel | ul ose Sodi un¥5.00 Silicon

Di oxi de, Col | oidal 4.28 Col orant (Opatint Red Dye)0.23 Any AVE/ MA m xed salt
of A-J or any 123.75 AVE/ MW/ IB m xed salt of A-J Wigh, heat and mx the red
dye, petrolatuy and mneral oil in a glass jar at 50 to 60C 15 until

vi sual Iy uni 6P H%hen wei gh and shake-bl end the powder s RCTBISPBIOAl si | i con
di oxi de, CMC, AVE/ MA copol yner m xed salt or AVE/ MV IB m xed salt) together
in a container. Theredfter, mx the poﬂﬁers into the liquid with a spatul a
until visually a uniformpink cream The above cream can be nodified by

i ncreasi ng orsal&CTRASbRE Jidees k& ed.1 &f 2@}{5{ NA i " VA/ | B m xed
salt by 0 to r,ams,l;getrol at um by Osto 18.r75 %@?ﬁ%‘fl&gﬁﬁéﬂ?ﬁ%‘rﬂt he CMC
dRecteptisdpip Bisthpraseuth ¥1d peesses Hlitoples. nodi fi ed by

8. 75
by 0 to 18. 75 §P&sIbigq s :
using m xtures of .the various AVE/ MA m xed polyner salts and/or AVE/ MW | B
m xed 14 Cctober 2003 WO 00/61071 18 _PCr/US00110185 salts. The subj ect
places from0.1 to 2 grans of the crEXAMELEIHSi tion on the denture. Then

the subj ecs i nser DenfultataBRifing c6mpositionsth powed: fEHRUER beRdidYyARGRMe gl O
pl ace. EXAI\/PI&F?'B)IHIP%S Dent.ure stabilizing conpositions in powder form can be

made by bl en W eEslientsihe o | owi ng i ngredi ents: wei ght (grans)
weight (grams)
Carboxymethylcellulose Sodium 40.00
Any AVE/MA mixed salt of A-J or any
AVE/MA/IB mixed sait of A-J 60.00

Blend all components together. The above compositions can be modified by increasing or
10 decreasing the AVE/MA mixed salt or AVE/MA/IB mixed polymer salt by 0 to 50 grams
and/or the CMC by 0 to 40 grams. The above powder compositions can also be modified
by using mixtures of the various AVE/MA mixed salts and/or AVE/MA/IB mixed salts.
The subject places from 0.1 to 2 grams of the composition on a pre-moistened denture,
allowing it to hydrate briefly. Then the subjéct inserts the denture into his/her mouth and

15 presses it into place.

EXAMPLEIV )

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

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

20 this wet sheet with the compositions listed below. Thereafter, rewet the layer with water.

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

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

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

25



Car boxynet hyl cel | ul ose Sodi un40. 00 E Any AVE/ MA ni xed sal t14@fctoPer0os any
60. 00 AVE/ M/ I B m xed salt of A-J Blend all conponents together. The above
conpositions can be nodified by increasing or 10 decreasing the AVE/ MA

m xed salt or AVE/ MV I B m xed polyner salt by O to 50 grans and/or the CMC
by O to 40 grans. The above powder conpositions can also be nodified by
using m xtures of the various AVE/ MA m xed salts and/or AVE/ MA/ 1B m xed
salts. The UYL pl aces from0.1 to 2 grans of the coMSEEFLINES on a
pre-noi stened denture, allowing it to hﬁdrate briefly. Then the subject
inserts the denture into his/her nouth d 15 presses it into place.
EXAMPLE 1V Denture stabilizing conpositions in wafer form can be nmade by

wetting a 58" by 20" non-woven polyester (momn- qﬂéf t%ﬁeﬁ-supportl ng

| ayer) with wat de—niformdy coat 20 this yet s £¥ t e conpositions
| i sted bel ow. THereafter, rewet the | ayer W||th water. Dry tHe | ayer.
Mechani cal 'y sott@gbokﬁﬁe@%ﬁaggetgogﬁnuy rTTgyTotterssapt—then) smooth the
conposition on g-hydraulic press. [Xe-cut the conposition ifto desired
shapes. Mbi st en | Adiyeh EifMiAmekdsal ofidflor ayonpdsi ti ons to the dentures. Then
insert the dent Ura/g/Riadnihied SRYER jand pr es it | ace. |25 14 Cctober
2003 WD 00/ 6107119 PCTI1t.3S00/1018 [ et hyl cel | ul ose

Sodi un60. 00 E Any AVE/ MA m xed salt of A—J or any 90.00 AVE/ MA/ 1B m'xed
salt of A-J. TRES Gl bahookROROGh eI AR by SerRile dr oL SO

decreasi ng the AV
mixed polymer salt or AVE/MA/IB mixed polymer salt by 0 to 60 grams and/or CMC by

(f\ ) o 0 to 60 grams. The above wafer compositions can also be modified by using mixtures of
5  the various AVE/MA mixed salts and/or AVE/MA/IB mixed polymer sait.



m xed polynmer salt or AVE/ MAV/ I B m xed polyner salt by O to 60 grans and/ or
CMC by O to 60 grans. The above wafer conpositions can also be nodified by
using mxtures of s the various AVE/ MA m xed salts and/or AVE/ MA/ 1B m xed
pol yner salt. 14 October 2003 20 CLAIMS: 1. A denture adhesive conposition
conprising a nmixed salt of a copolymer of alkyl vinyl etHdrotelsa208l eic
acid or anhydride, the m xed salt containing a cationic salt function
consisting essentially of: a) from5%tq,50% zinc cations, preferably from
15%to 40% b) an effective adhesive amunt of nagnesium cations; c) an
effective adhesi ve anbunt of a cation selected fromthe group consisting of
calcium strontium and m xtures thereof; d) from0%to 2.5% preferably
fromO0.0 1% C&AIMS:of a cation selected fromthe group consisting of iron,
boron, alum num vanadium chrom um nanganese, nickel, copper, yttrium
titani um and- m xBulearetadhgsive tomposition Forfiprising 3Mikedsale 004 dopelsmerxifdlkglonponent ;
wherein the tvidydtthdrandmaleic acid gN@Gydiak, thahikbd Gl 30idhisihg D&HktibresCiFicans i s from
5% to 65% Q:g‘i'sfa o1 i£1II)PdP 15%to 55% 2. The denture adhesive conposition
according to al r@v%@éﬁ e{;(ig/t.he speci f%c Vi scog)ty of the copolyner is
greater than 5.5. 2omoadn(ip anceptons referpBhylivn I 4 %hpri sing a ni xed salt
of a terpol ymer ob)aaleRfdtive adbesive agtountof magesium catiing or anhydri de, and

i sobutyl ene, the gixetediat hdnesid Mdint & adatidhatle@d fons thk krobp Béilsis@iy goNsi st i ng
essential ly of. al &t -a%ubhCandQiikfldthekfl:i ONS, prefer a;ol y fr]?][n 15% to 40%
b) an effective aghesiye appint nesumcatiaqns; c) an effective
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2, The denture adhesive composition according to Claim I wherein the specific
viscosity of the copolymer is greater than 5.5.

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

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

b) an effective adhesive amount of magnesium cations;

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

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

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

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

4. The denture adhesive composition according to Claim 1 or 3 further comprising
one or more ingredients selected from the group consisting of additional adhesive
components, plasticizers, colorants, preservatives, thickeners, vehicles, flavors,
fragrances, sensates, and mixtures thereof.
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chopped, and conbi nations thereof. 10. The use of the conposition of claim
1 or 3 for fThe mekhef denture edigdsiva evodhiogitioeatcording to Claim 1 or 3 wherein the

composition further comprises at least one non-adhesive self-supporting layer.

8. The denture adhesive composition according to Claim 7 wherein the non-adhesive
self-supporting layer is selected from the group consisting of polyester,
polypropylene, nylon, rayon, cellulose acetate, non-adhesive cellulose derivatives,
cloth, fibrous fleece, paper, plastic, leather, microcrystalline wax, synthetic fibers,
natural fibers, and mixtures thereof.

9. The denture adhesive composition according to Claim 8 wherein the non-adhesive
self-supporting layer is in a physical form selected from the group consisting of
non-wovern, woven, continuous, chopped, and combinations thereof.

10. The use of the composition of claim 1 or 3 for the manufacture of a medicament to
increase the adhesion of dentures to the oral cavity by applying the composition of
Claim 1 or 3 to the dentures, or the oral cavity, and thereafter securing the denture
to the oral cavity.
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(54) Title: DENTURE ADHESIVE COMPOSITIONS
(57) Abstract

The present invention relates to a denture adhesive composition comprising mixed salts of an alky! vinyl ether-maleic acid copolymer
wherein the mixed salt contains a eationic salt function comprising from about 5 % to about 50 % zinc cations; from 0 % to about 2.5 % of
a cation selected from the group consisting of iron, boron, aluminum, vanadinm, chromium, manganese, nickel, copper, yitrium, titanium,
and mixtures thereof, from about 30 % to about 60 % free acid component; an effective adhesive amount of magnesium cations; and an
effective adhesive amount of a cation selected from the group consisting of calcium, strontium, and mixtures thereof; wherein the total
level of magnesium, caicium and strontium is from about 5 % to about 65 %. In addition the present invention relates to denture adhesive
compositions comprising the above composition and at least one non—adhesive self-supporting layer. The present invention further relates
to & method of increasing the adhesion of dentures to the oral cavity by applying the above compositions to dentures, directly to the oral
: J cavity, palate or ridge of the oral cavity, or applying it to both, and thereafter securing the dentures to the ridge or palate of the oral cavity.




