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20 devel op cohesive strength quickly when hydrated with noisture or

‘'saliva.” They nust also hold the denture in place for an  PCT/US95/09918
- WD 96/04882 indefinite period of tinme during use. They should. only need to

be applied once per.day and shoul d be nontoxic and organol eptically
accept abl e. They nust not be easily washed out. But, ‘denture adhesives nust
al so easily release fromthe 5 dentures and oral nucosa after use.
Several attenpts have been,made to fashion a denture adhesive ‘usi:ng ‘vari ous

. polynmer salts. One preferred polynmer fromthe field is a copol yner- of

mal ei ¢ anhydride and al kyl vinyl ether, sold under the Gantrez trade nane.
This class of 10 pol ynmers was descrlbed as a p055|ble denture adhesive
in Germann et al. U S. Patent No. 3,003,988, which issued nore than 30
years ago. That patent describes synthetic, water sensitized but wat er

i nsol ubl e, materials conpr|5|ng m xed partial salts of
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-15 | ower al kyl vinyl ether - maleic anhydride copolyners for stabilizing
dentures. wWo6Rasts nmentioned in the patent are a mixture Janﬁ?ﬂgg?%ium
_and (b) alkalies, including sodium potassium and quaternary ammoni um
vconpounds in a 1:1 to 5:1 nolar ratio. The calciumand alkali materials are
added to the 20 copolymer. to forma mixed salt. The use of this class

of materials has been described in a variety of other patents. Exanples
include U S. Patent Nos. 5, 093, BRGRCROWNYY ) FEE) IGFENVLINang 4, 373, 036,
Eur opean Publ i shed Patent Appli catDERTURE A@&G’SGXB - 2- WO 96/ 04882
PCT/ US95/ 09918 I n order to provide additional- adhesive and cohesive
properties to ggnt%!rggdagp%ﬁg%:g ydf om Gantrez[err] polynmers, one
approach has beenT0 manipula e~5alt formof the copol ymer. Exanpl es
can be found in WO 92/22280, WD 92/10988, WD 92/10987, 5 and WO
92/10986. One approach is found in U S. Patent No. 4,758,630 to

. The invention relates to denture adhesives and to

methods for making and using denture adhesives.
S 2. Description of Related Art

Ordlnary removable dentures and dentzl plates function
as a subStltute for all or part of missiny teeth crdinarily
-found in the mouth. Whlle dentures are usually carefully fitted
for the user, the fit can change over time, causing discomfort
i0 and slippage. 'In order to alleviate the discomfort and to
' control the slippage, a denture adhesive may be applied to the
dentﬁre, The denture adhesive acts both as an adherent and as a

'gasket or cushion between the dentures and the gums of the

denture wearer.

15

| Denture édhesives are regquired to previde a diversel
rangé of seemingly contradictory properties in an
"extraordina:ily complex environment: the human mouth. Denture
" adhesives must develop a quick tack upon contact with the oral
ﬂ'mnﬁosa_té prevent the denture from céming loose; they must also

20 develop cohesive.streng;h quickly when hydrated with moisture or

saliva. They must also hold the denture in place for an

‘1-



Shah et al., issued July'19; 1988. That patent is directed to denture

adhesi ves having partial salts of zinc or strontium 10
Anot her app0@86/04882 s reported in U S. Patent No. 5,073, 604
i ssued Decenber 17, 1991. That patent is directed to a denture adhesive -
made froma partial salt of a Gantrez[err] polyner. The cations are zinc or

strontiumi

cations. U.

reports usi

‘magnesi um ame appEtEd WHoW plarbasgnasd asisod id ki ngnaloxgenaaad an oi

a carrier.

properti es.

10

15

20

ons in conbination with calcium and optionally sodium 15

ng ntrezlerr s of calcrum sodium strontium- Zinc,

s2s1ly frdRpeasteom the

Several attempts have been made to fasnion.a denture
‘adhesive using various polYmef salts. One preferred polymer

from the field is a copolymer of maleic anhydride and alkyl

vinyl ether, sold under the Gantrez® trade name. This class of ‘
polymers was described as a pbsSible denture adhesive in Germann

et al. U.S. Patent No. 3,003,988, which issued more than 30

years ago.

That paten:;dgscribes“synthétié; ﬁaﬁerUSenéitized but
water insoluble, materials comprising”mixed'partial salts of
lower alkyl vinyl ether - maleic annydride copolymers for
stabilizing dentures. The salts mentioned in the patent are a
mixture of (a) calcium and (b) alkalies, including sodiunm,
potassium and quaternary ammcniﬁﬁ comﬁuunds.in a 1:1 to S:1 _
molar ratio. The calcium and alkali materials are added to the
copolymer to form a mixed salt. The use of ﬁhis class of

materials has been described in a'variéty of other patents.

 Examples include U.S. Patent Nos. 5,093,387, 5,037,924,

4,980,391 and 4,373,036, European Published Patent Application
No. 406,643.

.?STﬁﬁﬁ%vgu%t al .,

§ndggiﬁme'-|§%'rj]%d§§?£é%ﬁ L Quidip e Ol rley: shSRNETMY HLeR%ko1994

base as
The preferred m xed salt 20 Is a Ca/Na m xed salt. The guar
gumis "cricrganclertisiadilye@cerprtabiel. hdTh#hFusbnactahd erstbgivashedi | di ng

Anot her approach has been to enpl.oy an gdhesi gn adjuvant in the
f or mul ati on O8F- cofi¥er t %ﬂ}“?ﬁeaEBﬁﬁfyﬁ%rmqﬁﬁ(?%ga

PCT/ US99/ 09%L8tures and oral mucosa after use.
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terpol yner, and exanpl es of these approaches can be found in U S. Patent
3,736, 274, SWOYB/08882 and 5, 093, 387. Despite the efforts whi.cPHNESBEA put
into inproving the properties of nmaleic anhydride/alkyl vinyl ether type
polymers and their 5 salts, these fornulations do not provide the ful
desi red neasure of adhesion, cohesion and resistance to washout from
beneath the denture. SUVMMARY OF THE | NVENTI ON The pri nci pal object of the
present invention 10 1IN meerore PEoviAeraididdonadeAdhRgi YR cidhesaver e
adhesi ve conpQgit.Lop; exhibits sufficient tack initiallys,upon contact
Mth oral miogrerelBibpita HeNrE"adheel faf Radd o Gphfede B hners, “ane
charact eri sti csppebesh sk aledth Wo! RafPbei S e SAlVRoER 82 A SodrdhiiGakst
stresses such as those that occur upon 1.5 masti cati on. Anot her "object of
t he inventi on Exanpdeprcan dee fouadheni ve 92/ 2ddad, tvce sppoesed wallexinoss7,
retains ifs adhesive properties for prolonged periods of tine and resists
wash out .> Addidf%H3 986} & and advantages of the. invention 20 w il be

set forth in part in the description that follows, and in part will be
obvious fromthis description, or may be |earned '

| One approach is found in U.S. Patent No. 4,758,630 to
Snah_g§_§;+, issued July 15, 1988. That patent is directed to
denture adhesives having partial salts of zinc or strontium.
10 Another approach is reported in U.S. Patent No.
_ 5,073,604 to Holeva et al., issued December 17, 1991. That
patent is directed to a denture adhesive made from a partial
'salt of a Gantrez® polymer. The cations are zinc or strontium

- ;ons in combination with calcium, and optionally sodium,
15 cations.

u.s. Patént No. 5,298,534 to Prosise et al., issued
March 29, 1994.repqrts using Gantrez® éalts of éalc;um, sodium,
stronﬁium, zinc, magnesium and poﬁassium with boron cross-liﬁked
ggar gum and an oil base as a carrier. The preferred-mixed salt
20 - is a Ca/Na mixed salt. The guar gum is “critical" to claimed

~ extended holding power and viscosity building properties.

Another apptoach has been to employ an adhesion

adjuvan; in the'formﬁlation or converting the copolymer into a

—3-



by practice of the invention. The obj ects and advantages of the -4- WO

96/ 04882 PCT/ US95p09Rk6k degige Nt i on
may be reaWP?é’@“s&?nd attai ned by neans of t he instrunent allé’le.gs arlldg

conbi nations particularly pointed out in the appended clains. To achieve"

t he foregoing objects and in accordance 5 wi th the purpose of the

I nvention, as enbodi ed and broadly described herein, the invention provides
a denture adbesiyfeSOMRA! Skiifp fes UH wﬂéﬁga%&uaéxwf‘casalﬂe ¢bufld in
magnesi unf zinc salt, preferably in the formof partial salts, of a maleic
cud/alkyluvsnyﬁaﬁéﬁuam gopeRyarprs, o, 924 and S 09311811”ﬂé§@&t&0hheve t he

f oregoi ng objects and in accordance with the purpose of the invention, the
i nvention PEEPFES YIreh daveabeen F fiNts dapPNENg thenprarertdest af device

th th t dh
i nol magneeRaRre e wiE e B Ty C e, RpeChp gt ahiteles i
the faym of Rkt 'é&eéé'ftci-mu%tﬁoﬁ@'&é %é&'ﬁi’o%'&&' £k W1 PldiRlirea :

measure of adhesion, cohesion and resistance to washout from

P

beneath the denture.
SUMMARY OF THE INVENTION

The principal object of the present invention
10 therefore is to provide a new and improved denture adheéive
ccmpositiqn that exhibits sufficient tack initially.upon contact'
with oral mucosa, and builds up a cohesive stréngth for good
- hold characteristics when hydrated with moisture or saliva to be
able to resist'stresses such as those that occur upon

15 mastication.

. Another object of the invention is to provide an
adhesive in which the improved'adhesiVe retains'its_adhesive

properties for prolonged periods of time and resists wash out.

Additional objects and advantages of the invention
20 will be set forth in part in the description that follows, and
in part will be obvious from this description, or may be learned

by practice of the invention. The objects and advantages of the

—4-



‘copol ymer. BRI EF DESCRI PTI ON OF THE DRAW NGS Wil e this spec && |
concl udes wiWR%M488hs particul arly pointing out and disti nct:P ﬁ]?géll(%ghs

that which is 20 regarded as the present invention, the objects and
‘advant ages of this invention may be nore readily ascertained fromthe :
foll ow ng description of a preferred enbodi ment when read in WD 96/ 04882

PCT/ US95/ 09918 t th th i, 1 sh
The Tosting apPLPRE (eFast o FLAAAE TG SRAACEERn oK, FRRER /o581 1 3 nmde

i n accordance;pktRmidiRail 3¥ERET O é%mb;natlons naEEC%ugar§¥ap£Hﬁﬂgh et B

adhesi on strengths of the salts of Exanple 1 and of e 2 over tine.
FIG 3 is a gthphamderided adhtmson strengths of the flrst batch of salts of
Exanpl e 3:and of Exanple 4 over tinme. FIG 4 is a graph of.the adhesion

strengths of the 10 second batch of salts of Exanple 3 and of Exanple 4
over time.

To achieve the foregoing objects and in accordance -
with the pﬁrpose of the invention, as embodied ard broadly
eescribed herein, the invention provides a denture adhesive
comprising a sodium/magnesium/zinc salt or a magnesium/zinc
salt, preferably in the form of partial salts, of a maleic
acid/alkyl vinyl ether cepolymer.

- 10 To further achieve the foregcing objects and in
accordance with the purpese ef the invention, the invention
further prov;des a metnod for securxng a removable dental device
1n the mouth comprising applylng a denture adhesive comprising a
zznc/maqnesznm salt or a sodium/magnesium/zinc salt, preferably

15  in the form of partial salts, of a maleic acid/alkyl vinyl ether

copolymer.
BRIEF DESCRIDPTION OF THE DRAWINGS

While.this'specifica;ion concludes with claims
parricularly pointing out and distinctly claiming theﬁ,which is
20 regarded.as the present invention, the objecﬁs and advantages of
" this lnventlon may be more readily ascertazned from the

following descr;ntlon of a preferred embod;ment when read in

-5=



FIG 5 is a graph of the adhesion strengths of the third batch of salts of
Exanpl e -3 and of Exanple 4 over_ tinme. DESCRI PTI ON OF THE E@F '
EVBODI VEMI96/84882% ence wi || now be nade in detail to the p gﬁEEEHES
preferred enbodi ments of the invention. The polynmer salts of the present
I nvention are the m xed partial salts of C1 - C4 alkyl vinyl-ether nmaleic
acid copolyner. Methyl vinyl ether/nmaleic anhydride copol yner which -6-
WO 96/ 0488rjunction with .the accompanying, drawings. -~ PCT/US95/09918 has a
specific viscosity larger than 1.2 in nethyl ethyl ketone at 25[err]Cis
the preferred copolyner. Most preferably, copolynmers are selected fromthe
copolyners set forth in (P/1-880) Patent Application No. entitled
"Inproved DentureF3G- LABREYS VEREOTRRISING APPAFRIDS USREUFPRERFATR AW t h.
the disc _of L.appli j | s i.cqr h Ln reference, and-
it list sééflno%ns ,St%%g%'a;%a,gk Ggag%én)Thﬁengﬁa%fggggﬁ‘geaggi%%ﬁﬁ%or s. Wiile the
invention. ' ' ' '

5 ~ FIG. 2 is a graph of the adhesion sttengths'of the

.salts of Example 1 and of Exémple 2 over time. - '

FIG. 3 is a graph of the adhesion strengths of the ‘

first batch of salts of Example 3 and of Example 4 over time.

FIG. 4:15'6 graph of the adhesion strengths of the

10 second bétéh of s&lﬁs of'Exampie 3 and 6f-Ekample 4 over time.

FiG.'s'is.a griph'éf fhé";dhesibn strengths of the

third batch of salts of Example 3 and of Example 4 oéér time. -
DESCRIPTION OF TEE PREFERRED EMBODIMENTS =

Reference will now be made.in detail to the presently

15  preferred embodiments of the invention. -

' The polymer saiﬁs_of_thgjpresept inventiqn a:elﬁhe
mixed partial salts of C1 - cg'_alkyl_vinyl—ether maleic acid

copolynmer. Methyl vinyl etﬁér/maleic anhyd;ide copolymer which

—6-



copol ynmers of that invention are the preferred copolyners, this 10

i nvention i SWO@6/0488%i ted to the use of those copol yners. 'ThePGEGF@@“%NU
substitution limts for alkyl vinyl ether/maleic acid (MWE MA) parti al
salts of the invention are: (a) from about 5%to about 55%-nagnesi um nore
preferably from about 15%to about 45% magnesi um and nost preferably from

about 15 2 t gyg@g 0% g@ggﬁét alho 5%
zinc, nore prg?éerée)lbl y ftrf'(l)'%”la out q‘irgria%i)l}?‘ago% ?I %%;’ {iéﬁ:}é?ﬁﬁ%@%}f@?

from about 158t t75%bolls h¥ Breferseyl c(dﬁo]fg‘dé@ abMestO¥rbeenly, 40%

sodi um preferably from about 0%to about 35% sodi um and nost preferably
from about 0% eRrimaxts 3T% sellected 2from the copolymbrisssptl forthsoht(p/3-880)
prepared by the partial neutralization of MVE/MA copolyner with the oxides
and hydroxi des of mEFTEIFUAPPILRREEPRI Nordium  Whantitdeda ' Inproped Rentire

the nmetalg co u with the carboxylic acid groups on the
copolyner angR§%£¥$5 §§QmP%gﬁf°ﬁreferably 7- WO 96/ 04882 -

PCT/ US95/0991851ed concurrently herewith. the disclosure of that application
is incorporated herein by reference, and it lists 5ynudis,'
Sﬁetana} Gasman, Wong and Clarke as inventers. While the
copolymers bf t?at_invention are the preferred copolymers, this

10 invention is not limited to the use of those copolymers.

The degree of substitutzon limits for alkyl vinyl
ether/male;c acid (MVE/MA) partial salts of the invention are:
(a) from about 5% to about 55% magnesium, more preferahly from
about 15% to about 45% magnesium, and most preferably from about
15 _1_20% to about 40% magnesium; (b) from about 5% to about 65% zine,
: more preferably from about 10% to akout 60% zinc, and nost
preferably from about 15% to about S55% zinc; and (c) from about
0% to about 40% sodlum, preferably from about 0% to ahogt 35%

scdium,-and most preferably from about 0% to about 30% sodium.

ZQ_ This polymer salt is prepared by the partial
neutralization of MVE/MA copolymer with the oxides and
hydroxides of magnesium, zinc and sodium. When the salt is
prepared, the metal compounds used react with the carboxylic

acid groups on the copolymer and neutralize them. Preferably

-F=



solution or

| ess than 100% of the carboxylic acid groups on the copolyner chain are
neutralized.. More preferably, the netal conpounds neutrali &%ﬁ?out 20%
to about 9%0P#488he carboxylic acid groups of the copo|yne§85n%%’

preferably from about 30%to 5 about 90% of the carboxylic acid groups.

I n choosing the al kali ne, inorganic nmetal conpound used to neutralize the
carboxylic acid groups, the anion portion of the conpound is not

restricted, t{égﬁ; | f an. or

hal i de. eéﬁ flgoﬁ b§0{&§§ %ﬁa‘mrxlx’ es ;%;Séﬁ gtm%ér eferr ed%E’P g%ﬁer al ,

t he oxi deschaihyatfetietiesaditeds afare et dferalde, Othé hedta leasmpankandl i ng,

~availability and the general |y innocuous nature of the by- products forned

in their raavErahiag ﬁﬁcvaﬁh@RVIZQ%zﬁﬂ(!P°UF09ﬁﬁkeftF@ﬁsﬁ%qbQﬁvluneacndent|on
| ut f th [ d t | t ed
enper at Sr”ag ube of Sey EPBRLGRen b ef, B SEREBRE! S0 st 0% S04 so
d. d | ed fficiently, th
repared. Abies 30 JEUGTAALUTI A i g, o0 o0 Sullrent . e

I'Spersi on 0 pol ymer solution are
conbined and al lowed to react. The product salt 20 formed is dried,
either in a tray or drumdrier and preferably mlled to | ess than about 100
mesh, then di spersedn rhaosing the alkaline, inorganic metal cempound

used to neutralize the carbdi?lic acid groups,'the'anion portion
of the compound is”noﬁ'réstriétéd,'élthoﬁgh it is preferably an
.oxide, hydroxide, carbonate or halide. Of the hélides, ‘ ‘
10 . chloridgs are most preferred. In general, the oxides or
hydroxides are preferred beéauée of their ease of handling,
| availability and the generally innocuoﬁs'nature of the by~

products formed in their reaction with carboxylic acids.

To make the salt of the invention, a:solution of the
15 | polymerlis prepared, usually at an elevated temperatuié, and a
solution or dispersion of the metal compoﬁnds is'also piepared.
After the heated polymer solution has cooled éufficientiy, the
solution or dispersion of metal comQOund and the polymer'
solution are combinéd and allowed to react. The product salit
20 formed is dried, either in a tray or drum drier and preferably.
milled to less than about 100 mesh, then dispersed in a
pharmacologica}ly acceptable'carrier'to_form the denture
~ adhesive of this invention uéing techniques well known in.the

art.



"phar macol ogi cal Iy acceptable carrier to formthe denture adhegive of éhis
I nventi on uMOR$/04882hni ques well known in the art. WO 96/ FAFAF95H0991

.PCT/ 09918 ME/ MA copol yner is available from|SP.Corporation in NJ, under
“‘the trade nane Gantrez[err]. The polymer is available in a Gantrez-S series
which is nethyl vinyl ether/nmaleic acid and in a Gantrez AN series, which
Is methyl vinyl ether/maleic 5 anhgd ride. Denture adhesives of thIS

i nvention can be formul &% FOPRLYPS

mBiAR RS TA™ £ GOEROLR GaBadp

The composi ti g ahage COMN Arkdd' NehedELh¥Ee AT MY 3ohikE-T 00" 8 A1 The

dent ure adhesiveé conposition o

present 10 I nvent1on” cont arns

denture adhesia Gaptiests eemigaunhieh @sdeethye vidhiasietherahbland &cid and
phar macol ogi cal | y acceptable carrier therefor. The denture adhesive salt
usual |y conpriidesd fFantrem AN m&%'abbychwmwm GHnydf echer fmaiane
adhesi ve gonp05|t|on Preferably it is fromabout 18%to about .52% by

10

15

20

nhydride

Denture adhesives of this invention can be formulated

in the form of a powder, a liquid or a cream. The comnos;tlons

also contaln other active and non-active lngredlents.

' The denture adnesive composition of the present
invention contains a denture adhesive effective amount of a
denﬁure adhesive salt and a pnarmacolcgically a;ceptable carrier
therefor. The denture adhesive sait usually comprises.from
about 15% to about 55% by:weight of the denture adhesive
composition. Preferably it is from about 18% to.abcut 52% by
weight of the denfure adhesive.compositicn, and most preferably

from about 27% to about 36% by weight of the composition in a

cream formulation and about 45% to about 55% by weight in a

powder formulation.

The.active ingredients in the adhesive are the
Na/Mg/Zn partial salt of MVE/MA copolymer and sodium
carboxymethyl celiulose'gum. Non-active ingredient may include
petrolatﬁm, nineral oii, £lavors, colors, preservatives,

thickeners and non-toxic anticaking agent such as silica and

-Qe



15 - weight of the denture adhesive conposition, and nost preferably from
about 27% t o about 36% by weight of the conposition in a cpg

éﬂﬁﬁééﬂﬁﬂélation
and about W99§M488hbout 55% by wei ght in a powder fornulation. e active

ingredients in the adhesive are the 20 Na/ My/ Zn parti al

copol ymer and sodi um car boxynet hyl cel |l ul ose gum Non-active ingredient my

include petrolatum mnineral oil, flavors, colors, preservatives, thickeners
and non-tox'%?éwnicaking agent such as silica and -9-  PCT/US95/ 09918 WO
96/ 04882 talc. 1n addition to the denture adhesive, the .conposition:

salt of ME NA

contai ns a pharmacol ogi cally acceptable carrier. The pharnmacologically

acceptabl e carrier contains conventional 5 mat eri.al s-and

if desired, can

contain any adhesi veIadag@ition Wt thehdeathee cadliesivdiecrheusedposition

i nstance, the carrier may

contains a pharmacologically acceptable carrier.

The

pharmacologically acceptable carrierlcontains conventional

5 - materials and if desired, can cont;in any adhesive adjuvants

which have heretofore been used. For instance, the carrier may

contain a carboxymethyl cellulose guh which is used for

sensitizing the adhesive to moisture and enhanciﬁg the cohesive

properties of the formulation and improving gel strength.

10 . ' _'Carbdxyethyl cellulose and carbcxyp:opyl cellulose.

materials may also be used. When present, the cellulose gum

' preferably comprises from about 10% to about 30% by weight of

the'déntufé adhesive cream composition; more preferably from

- about 15% to about 25% and most preferably from about 20% to

15 about 22% of the composition for a cream formula.

Ih_a powder

formula, the ceiluloée gum preferably comprises from about 45%

to about 55% of tne composition. The cellulose Qum may be

‘present in the form of a full or partial salﬁ, preferably a

sodium salt.

20 Non—active'ingfedients that may be present in the

carrier portion of the denture adhesive composition include

thickening agents such as petrolatum,'waxes,_mingral oi; and

other oils; flavors such as synthetic flavor oils and/or oils

=10=



<contain a carboxynethyl cellulose gumwhich is used for sensjfl]zl e
adhesi ve t oW@9@W882% and enhancing the cohesive properties o#&'ﬁéﬁ%g;ﬁ

formul ation-and i nprovi ng gel strength. 10 Car boxyet hyl
~cel | ul ose and car boxypropyl cellulose materials may al so be used. Wen

present, the cellul ose gum preferably conprises fromabout 10%to about 30%
by melght of the denture adhesive cream conposition, nore preferably from

about 15%to ASFIHELSRPRNRIAREY FLEFUHS] FPORFSLSHIEDOME t“r?rlff""’dab%mg 22%
of the conpos Q I C | ose
gum pr ef er abl éﬁ%o&sfrm%ses %gsnﬂé% ’M&,oﬁ ﬁ&%oggwggé/ o&%&cacgr%%%ssl J|'1lc:)% 28
The cel | ul osecgerparabeds, pbeﬁsaicIébit&earid)wn%a%e&uhhd%walritmeaﬂ viadkbsity
preferably a sodiumsalt. 20 Non-active ingredients that may

be present i nmodkfims;i endpooh+boxid e -cakimge agahtsi ech aposiliican

i ncl ude thickening agents such as petrolatum waxes, mneral oil and other
oi | s; fl &vorsnageesisn SFearatrcandat®kCoils and/ or 0|Is - 10-

In a cream formulation, the_mineral_éil or the like
preferably comprises from about 16% to about 35%, preferably
froﬁ about 12% to about 17% by weight ocf the ccmpcsitiqn, and
petrolatum and the like preferably comprise from about 20% to

10 about 50%, preferably from about 25% to about 45% by weight of

the composition.

Preferred compositions'for'denture adhesive creme

formulations using a 20% Mg / 40% Zn / 5% Na salt are as

follows:
is Crean Cream " Crean
- Ingredient Weight % Height % Weight %
Mg/2n/Na Salt 30% 1L S 30%
cMC 24% 24% 24%
Flavorant 0.4% - . 0.35%
20 . - Petrolatum 29% 29. 45% 29.05%
Mineral 0il - 16% - 16% 16%
Preservative 0.05% 0.05% 0.05% -
Colorants _ 0.05% . m— 0.05%
Fumed Silica - 0.5% | 0.5% 0.5%
25 - Preferred compositions for a denture adhesive cream

- specially formulated to be compaﬁible with a pump container and.

a powder formulation, both using a 20% Mg / 40% 2n / 5% Na salt,

-11l-
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derived fromplants and fruits; colors suitable for food, cy ot snetlc
use and kn 6M4882DeC col ors; preservatives such as the parabée 5f)enzm C
acid and benzoazes and the_like viscosity nodifiers; and non- tOXIC _
anti-caking agents such as silica, 5 nagnesiun1stearate and talc. In a
crean1fornu|ation the mineral oil or the like preferably conprises from
about 10%'t bggtf 3%eshr.ef erably from about 12%to about 17% by wei ght of
t he conp05|t|on petrolatumand the |ike preferably conprise from about
20%to 10 -about 50@6 preferably from about 25%to about 45% by wei ght of
t he conposition. Preferred conpositions for denture adhesive crenme -
formul ati ons using -a 20% My / 40% ZAwnyp Txemy sal t Pavderns fol | ows: 15
lngredient

<

Cream SHRRS | O dahabdgdedi ent Hedaht % \ygjght
Wi ght i LNt n/ Na Sal t - 30% 4 30%
30% . ﬁéﬁl}hé Wil S s 24% - 43°23%  24%Flavorant
0. 4% Flavorant ©0.35%=20 Pet r@] £& um |
29% - P&roia¥um 29. 0%% _—
_ Mineral 0il _ 40.90% o ——
_ - Preservative ~ 0.05% ' 0.1%
10 Colorants . 0.05% . —
Fumed Silica 0.5% 1%
AC Polyethylene 6A 1.5% : ———
EXAMPLE 1 | (

900.40 grams of room temperature purified water were
15 charged into a main reaction kettie equipped with a high speed
-stirrer. 73.38 g. of anhydrous MVE/MA copolymer were slowly
added to the main mix kettle, with continuous mixing. The batch

was heated to 85¢~ 95°C.,

: Zso;ll_grams of purified room temperature water was

20 charged into a secondary_kéttle, and 7.52 grams of NaOH, 17.21
grams of Zn0 and 1.89 grams of MgO were ad&ed slowly. All
inorganié materials used as ingredients3in the examples herein
are USP grada anhydroﬁs raw materials, unless otﬁerwise noted.
The secondary kettle wés well mixed to form a homogeneous _

25 slurry. This_siurry was slowly addeduinto.the main reaction
kettle.whilé mixing at high speed to prevent localized reaction..
The t  srature was reduced, and mixing was continued for two |
hour. The resulting solution was poured into shallow stainless



Mneral Gl 16% 16% 16% Preservati ve
0. 05% WO 96/0438D5% 0. 05% Col or ant s PCTSHup18
0.05% Funed Silica 0.5% 0.5% 0. 5% 25
Preferred conpositions for a denture adhesive creamspecially fornulated to
~be conpatible with a punp container and. a powder fornulation, both using a

20% My / 40@6théeP9’hb sal t, WO 96/ 04882 ) )

PCT/ US95/ 09918537 & aaswf"é’lgl GRRYS pfR EheamTaYs BERAcPLRTR &dt éntiot air

Viei ght - coNbedion/ VAN Z0E My 2l - % o g A49. 25% 5
oMC ' ) RY“BENosB dor, 38520, Eﬁg"\/{%raﬂtg”f a aridd 82147
0. 4% Pet rol at uklthough trays @8fe used in this examblBeraldfdm drier would
40. 90% Preservati ve 0. 05% 0. 1% 10 Col orants
0. 05% also be acceptable. o

5 The dried Mg/Zn/Na Gantrez salt was tﬁen milled
‘through a suitable mill and sérgened through a #100 mesh sieve.
A one percent solution of the resulting powder would have a pH
of from about 5 to about 7. .This salt i; a 10% ﬁg / 45% Zn /
20% Na salt of MVE/MA copoiymer. B

10 2 [(Co

A comparative salt was prepared by the same process as
set forth in Example 1 except that a mole eguivalent amount of
Ca(OH), was substitutead fqr‘the amount of MgO used in Example 1;

‘The resulting salt is a 10% Ca / 45% 2n / 20% Na salt of MVE/MA
15 copolymer.

EXAMPLE 3

900.40 grams of room temperature purified water were
charged into a main reaction kettle equipped with a high speed
stirrer. 76.26 grams of anhydrous MVE/MA copolymer were slowly

20 added to the main mix kettle, with continuous mixing. fhe batch

was heated‘to 85¢~ g5eC,

-13=



Funed Silica 0. 5% 1% AC Pol yet hyl ene 6A 1.5%
EXAMPLE 1 900.40 granms of roomtenperature purified water é?

charged i \w096/04882 n reacti on kettle equi pped with a high sﬁgéﬁs P18 .
73.38 g. of anhydrous ME/ MA copol ymer were slowy added to the main m x
kettle, with continuous mixing. The batch was heated to 85[err]- 95-[err]C
250. 11 grans of purified roon1tenperature mater was 20 - charged into a
secondary kettle, and 7.52 grans rans of ZnO and 1.89 grans

“of NGO wer e added s|?owy‘-1 o of e e &eon <HEBTRZUCE TEARRT HAs |n
the exampl eabgke (ned & URHALS AROYTE OUsnd AWSTMLEELEl 52 WILESSs0RRer W se

noted. The secdndary m xed to -forma honbgeneous

slurry.  Thirams| ofryno\asard Quioy geded oftMyd herwriaadeaaeltonly kad the while
m xi ng at high speed to prevent l|ocalized reaction. The t arature was
reduced, arkaterxi nfhecsecandanyuéettde vae wedl mixedhesr ésuhtang solutlon

was poured into shall ow stainless -12- -
homogeneous slurry. Th;s slurry was then slcwly added into the

i
3

main reaction kettle while mzx;ng at.h;qh_speed to prevent
localiééd reactioh.. The ﬁemperaturé was'reducsd, and mixing was
continued for two hours. The resu;ting.solution was.poured into
shallow'stainless.steel drying trays, and.the trays were placed
io in a hot air convection oven at 70°C for 18;20 hours to give a

dried salt.

The dried.Mg/Zn/Na Gantrez salt was then milled
through a suitable'miil and screened tpfaugh a #100 mesh siave.
A one percent soiutioﬁ of the resulting povder would have é pH
15 of from about 5 to about 7. This salt is a 20% Mg / 40% 2n /
10% Na salt of MVE/MA copolymer. .

4 (Comp tive

A comparatxve salt was prepared by -he same process as
set forth in Example 3 except that a molar ecu;valent amount of
20 Ca(OH)z was suhstituted for the_gmount of Mgo used in Example 3.
The resulting salt is a 20% Ca / 40% 2n / 10% Na salt of MVE/MA
copolymer. | ' | |



- WD 96/ 04882

PCT/ U t eel
drying traywoeadsazhe trays were placed in a hot air conveca?‘g#{g%%égmgt

“70[err]Cfor -
*this exanple,

18-20 hours to give a dried salt. Al'though trays were used in
a drumdrier would al so be acceptable. 5 The

dried My/ Zn/Na Gantrez salt was then mlled through a suitable mll and

screened thro
"powder woul d -
45% Zn | 20%

ugh a #100 nesh sieve. A one percent solution of the resulting
EguﬁﬂaiéH of fromabout 5 to about 7. This salt. is-a 10% My /

Na salt of ME/ MA copol ymer. 10 EXAMPLE 2 (Conparative) A

conparative salt was prepared by the sane process as set forth in Exanple 1
except that a nole equigoal. 2ot gRaRsNé s fodad (ddperagaraupatifiéedidwur taee
anount of MO used in Exanple 1. The resulting salt is a 10% Ca / 45% Zn /
20% Na salt ofFhaxgEdNnE® a maiporgactiorEeluie Baxdprad Yithsa diighompeed
tenperature purified water _were charged into a nmain reactio

equi pped with

kettl :
SELFF Y s fded s r PEHIMVERD SRS w&ﬁﬁyaﬁ'Bﬁgy I\/Re@%ﬂi to the

COpO'ynEF5“ﬁr%mikq%4Q'kettle, with continuous mixing. The batch was heated

to B5°- 95°C,

10

250.11 grams of purified room temperature water was
charged into a secondary kettle, and 7.52 grams of Zn0O and 10.11
graﬁs of MgO were added slowly to the water. - The secondary
kettle was well mixed to form a homogeneous slurry. This slurry

was then slowly added into the main reaction kettle while mixing -

at high speed to preveht localized rgaction, The temperature

was reduced and mixing was continued for two hours. The

15

resulting solution was poured into shallow stainless steel

dr?ing trays, and the trays were placed in a hot air convection

- oven at 70°C for 18-20 hours to give a dried salt.

The dried Mg/Zn Gantrez salt was then milled through a

‘suitable mill and screened through a #100 mesh sieve. A one

20

percent solution of the resulting powde} would have a pH of from

about 4.5 to about 6.5. This salt is a 47.5% Mg / 17.5% 2n salt

_Of MVE/MA copolymer.

-15-



20 added to the nain mx kettle, with continuous mixing. The batch was
heated to 85[err 95[err] C. -13- PCT/ US95/ 09918 WD 96/04882 250. 11
grans of pWQ96M8B2r oom tenperature water was charged into e
kettle, and 3.91 grans of NaOH, 15.89 granms of ZnO, and 3.94 grans of MO
were added slowmy to the water. The secondary kettle was well mxed to form
ab honbgeneous slurry. This slurry was then slowy added into the main

reaction kﬁ%ﬁﬁfﬁﬁ!ﬂi%} m xijng at high speed to prevent | ocal i zed reacti on.
The tenperature was Teduced, and m xi ng was continued for two hours. The
resul ting sol ution was poured I nto shall ow stainless steel drying trays,
and the trays were placed 10 in a hot ai.r convection oven at 70[err]C for
18-20 hours to giveQ&nﬁﬂredaéhésiVéTnpmhqsﬁtﬂqukaNa'Eaﬁpaesdsetdmvtﬁethen
nllled thrgﬂgm. ﬂ, %ple m || . and screened throu%h a #100 nmesh si eve.
Yy milled salts of Examples 1-4 and re tested for adhesion
strength using the ‘mechanism shown in Flgure 1 in the following

5 - manner:

(a) 0.15 g of sample were placed on top of lower

acrylic block 1;

(b) the samplé was spreﬁd to cover the top of lower

acrylic block 1, wﬁich had a diameter of 1.5 inches; -
0 o (¢) upper rlock 2 ﬁés'placed on top of lower block 1;

'(dj water was ﬁlacéd ih water bath 3_€o just cover
“lower block 1 (the waﬁer'will slowly penetrate betweén the
blocks to hYdrﬁté-fhe salt; a cleth 4 on the.top of lower block
1l absorbs water during the tTest Tto hydrate the salts. The cloth

15  is made from cotton and rayon and ls commercially available from

Mark V Laboratory),
(e) the sample was left for 10 minutes;

(£) 20 lbs. préssure was then applied for S seconds to

_ upper bleczk 2;

—Ee



*A one percent solution of the resulting pomder woul d have a from
about 5 to Y042 This salt is a 2000 My / 40% Zn / 10% Napés;hf]t é’?ﬂk/v
_copol yner. EXAVPLE 4 (Conparative) A conparative salt was prepared by the
“same process as set forth in Exanple 3 except that a nol ar equival ent

anount of 20 Ca(OH) 2 was substituted for the ampbunt of Mjo used in

Exampl e 3. The resul (1 G)sabi b5 f 2000k da 40tBabal %R Sildr ShollE5 A

copol yner. -14-

PCl / US95/ 0991$ra(Amh£_- 1R 40wgs aBafir d D UBINGREr BhetLop WaddieG1aaber
~were charged into a main reaction kettle equipped with a high speed

stirrer. 82.37 g. of WE/ MA copolynmer were slowy added to the 5 mai n
m x kettle, with contin ous ﬁlXIng . The batch was heated to 85[err]-

95[err]C 250. 11 grams OGP @bSeri EBer BLPFERRRanaRad WaPBY Yoge left

submerged in water for 17 seconds before reolac;ng the upper

5 block back on to the lower block so that the sample can absorb

more water; and

" (i) steps (£), (g) and (h) Qere repeated éfter the

times shown in the Tables.

The results are shown in Tables 1-7. In comparing the
10 - salt of Example 3 with the salt of Example 4, three different

batches of each salt were tested.



charged into a secondary kettle, and 7.52 crans of ZnO and 10. 11 grans of
MO wer e. aggssk Wy to the water. The secondary 10 ketpdwusvanons! |

m xed to form.a honogeneous slurry. This slurry was then slowy added into |
the main reaction kettle while mxing at high speed to prevent |ocalized
“reaction. The tenperature was reduced and m xi ng was continued for two
hours. The resulting solution was poured into shall ow stainless steel 15
drying trays, and the trays were placeghgye a8 hot air convection oven at-
70[err]C for 18-20 hours to give a dried salt. The dried My/Zn Gantrez salt
was then nilled through aExampapl b $81% vd Bxempdeed SARbugh a #100 mesh
sieve. A one cercent sol ution of the resulting powder mould have a pH of
from2 abpu ] [ _’“ TR '”f' T ) Y I LTr.opoZn salt

of "MVE/ MA co-olyner
PCT/ US95/ 099 bar éd
fromthe = |oeroomme -
10
15 | 100 .il . 6492 : 7899
130 | 6084 | 7582 (
160 | 5403 8081
20 :
25

-18-



‘¥inel y mlle g, agmoé%zof Exanpl es 1-4 and were tested for adhescaigspkieigt h
using the ne i shown in Figure 1 in the followng 5 manner: (.a)

0.15 g of sanple were placed on top of lower "acrylic block 1; (b) the
“sanpl e was spread to cover the top of |ower acrylic block 1, which had a

di aneter of 1.5 inches; 10 (c) upper block 2 was placed on top
of lower block 1; (d) -water was placed ingggagézbath 3 to just cover |ower
block 1 (the water will slawly penetrate n the blocks to hydrate-the
salt; a cloth 4 on the acorsabnl su€EndiiP e Exabpoebs saler (Ikt ibxtdnje test
to hydrate the salts. The cloth 15 I's made fromcotton and rayon and is
commercially avallable fronlwhrk V Laboratory) (e) the sanple was Ieft for

10 minutes; (f) 20 ' her
bl ock 2; g PCT/ USS El‘lxgggmlnutes) (un:.tS‘ g/3.14 in.2) _
' ' 2nd run l
T 1o ~ 3405 | 3223 | 3314
*° 40 2815 4585 3700
70 : 3904 4767 4336
15 ' 100 4994 - 4994 4994
| 130 I 5857 4767 5312
160 -{ 5811 4540 5176
20 _ . ;
220 . 4631 1725 3178
250 ' 1589 499 | 1044
25 1 280 ' 227 . 227 227
310 - 182 227 230
e —— ————————————————




WO 96/ 04882 (g) the force required to separate the upper block 2 from| ower

bl ock 1 Wa%o red using an lnstron Mddel #1122; (h) af txergdesesy19cks
separated, they were |left subnmerged in water for 10 seconds before
repl aci ng the upper 5 bl ock back on to the | ower block so that the

sanpl e can absorb nore water; and (i) steps (f), (g) and (h) were repeated
after the times shown in the Tables. The results are shown in Tables 1-7.
In conmparing the 10 sglt of ExanplTadlen3th the salt of Exanple 4, three
different batches of each salt were tested. -17- WO 96/ 04882

PCT/ US95/ 09918 TattdheBippaffrengticnf Exammeadpfalp Gh$t brtch)

Addhegion Strength (units: g/3.14 in.[err]) Tine (mn. Exanmple 1 Salt

Exanple 2 Sal ~ Adhesion Strength
: (nnit_s: g/3.14 in.2) -
‘o Time (min.) | 1st run | 2nd run | Average '
10 3450 - | - 3360 | 3405
a0 5312 | 4903 5108
15 70 - a3s8 | 2981 3655 -
100 I 3269 3405 | 3337
o 130 3082 | 2906 | 2974 | : {
160 2996 | N.A. | N,
190 3223 3314 | 3269
25 220 N.A. | 3904 N.A.
250 2588 | 4540 | 3564
50 280 4495 5857 | s174
310 5993 8626 7310 -

-20=



10 4086 2769 10 40
6220 70 WO 96/04882 6855 6992 15 %L@ﬁsss/oms

,6492 ' ' 7899 130 6084 . 7582 160
"5403 8081 20 220 2361 7082 250
1362 ' _ - 5630 25 280 499

2906 310 . 454 %@9 WO 96/ 04882
PCT/ US95/ 09918 Tabl e 2 Adhesion Strength anple 3 Salt (1st batch)

Adhesion Strength Ti nkaid8itH 8&rehgthtSE Examplie i3 .gaqkr K 2nd Shatdtn) 2nd
run Aver age ' ' '

5 Adeso trength
_ (units: g/3.14 in.?)
Time (min.) - _. ~ 1st run 2nd run ‘ Average
10 10 3178 2906 3042
40 " 4994 ' 5130 5062
| 70 : 6084 5266 | se75
* 100 | 6810 7385 7083
130 - ) 6084 6946 6515
20 160 | 6628 s266 | 5947
180 N.A. 2724 N.A.
220 . 5539 1135 3337
2 250 B 2633 N.A. N.A.
280 - 772 272 522
30 310 363 227 | 295
L-=-============== e ———cn]|

=2l



10
2815

4336 15 -

5857

5176 220

1589
227

. 96/ 04882

g/3.14 in.[err]) Tine (n1n )

5

10°

18

20

25

30

3405

3223 3314 10 40 .
. 5 3700 70 3904 PCT/USISH9%S
WO 96104843 100 , 4994 . 4994 4994 130
4767 5312 160 5811 4540
4631 - . . 1725 . 3178 250 :
499 1044 25 . 280 . 227
227 310 . iBﬁis_i 227 230 WO

PCT/ US95/ 09918 Tabl e 3
Adhesi on Strengtrlkﬂhdﬁn&ﬁpserdnéthto(:EMad@abch)sElAdh&adohaEEuyangth (units:

- 1st run - -2nd run  Average
Adhesion Strength
(unit: g/3.14 in.2)

Time (min.) | 1st run 2nd run | Average
10 2951 | 3087 . | 3019
40 5630 4858 5244
70 5130 4676 4903

100 4767 | 5403 | 5085

130 4495 = | 4540 4518

160 | 2951 4767 3859

220 3995 | 4631 4313

250 3768 3541 3655

280 1814 5539 | 4677

310 5403 | s811 5607

-22-
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‘10 3450 3360 40 5312 4]&960595/09918
5108 15 WO 96/04882 4358 2951 3655 3269 3405
3337 130 3042 2906 2974 160 2996 N. A,
N. A 190 3223 '~ 3314 3269 25 220
N. A 3904 - N. A 250 - 2588 4540 3564 280
4495 - 5857 5174 310 8626 7310 -20-
WO 96/ 04882 . xéﬁfl__ PCT/ US95/ 09918
Tabl e 4 Adhesion St re”ﬁ&ﬁbﬁoﬁé@%h&tﬁ S8 fxéx@ﬂh Batgk J3ra. batch)
Adhesi on Strength(unlts 9/3.14 in’[err]) Time (mn.) run
2nd run Aver apiessm= e
' Adheszcn Strength
S (units: g/3. _’14 in.?)
1st run ! 2nd run Averagé
e L e
10 3133 | 444 3791
10 : :
40 3768 | 5085 4427
70 4631 4812 4722
15 100 5085 4994 5039
130 5947 5357 | 5652
160 | . 6265 I 3723 | 4994
20 :
220 l 1226 2270 1748
250 ! 409 726 568
25 . 280 182 318 250
30

-2 3=



10 10 3178 2906 . 3042 40
4994 059’1@88% 5062 15 70 " PCT/US9
5266 w 100 6810 7355 7083 130,
6084 6946 6515 20 _ . 160 6628 -
5266 5947 190 N. A 2724 N. A 25
220 . 5539 . 1135 3337 250
2633 N. A NA 280’ e 7 772 272 J
522 30 310 %?33' 227 295 WO
96/ 04882 Adhesion Strength of Example 4 SalE’Cﬁ%&E{&mlB Table 5
Adhesi on St rengt h of Exarrpl e 4 Salt (2nd batch) 5
Adhesi %n St refigt ' L ER W L) A gth = =run 2nd
run ver age 10 | | 10 (units: ©/3°1%in.?) 3087 3019
Time (min.) n |
T oy e
10 10 |
40
70
15
100 _
130 '
20 160

25

-24-



.40

5630 - 4858 5244 70 513 /6
4903 100  WO9/04882 47457 5403 5085 130 9“?5355'094&
4540 4518 20 160 2951 4767 . 3859 220
©3995 4631 4313 250 3768 - 3541 3655 280
3814 5539 4677 310 5403 5811 5607 30
-22- PCT/ 9 WO 96/ 04882 Tabl e 6 Adhesion Strength of Exanple 3
Salt (3rd bat gesion Strength 5 (units: g/3.14 in.[err]) Tine (mn.)
1st -

2nd run- Aver age

900.40 grams of room temperature purified water were

' charged into a main reaction kettle equipped with a high speed

- 10

15

20

stirrer. 77.80 grams of MVE/MA copolymer were slowly added to

"~ the main mix kettle and mixing was continued during addition of

the copolymer. The reaction kettle was maintained at 85°-95°C.

250.11 grams_bf purified room temperature water was
added to a second kettle, and 3.99 grams of NaOH, 12.13 grams of
Zn0 and 6.03 gramé of MgO were also added to the second kettle.

The combination was mixed well until it formed a homogeneous

" slurry. The slu:ry was added slowly to the main reaction kettle

while high speed ﬁixing was maintained to prevent localized

" reaction. The temperature was reduced, and mixing was continued

for two hours. The resulting'solution was trahsferred to
shallow stainless steel dryinq trays, and the trays were placed
in a hot air convection oven at 70°C for 18-20 hours. The dried

Mg/Zn/Na Gantrez salt was then milled through a suitable mill

and then screened through a #100 mesh sieve. A one percent

solution of'the powderzwéuld have a.pH of from about 3 to about

7. This'salt is a 30% Mg/30% 2Zn/10% Na salt of MVE/MA
copolymer.



10 3133 4449 : 3791 40 3768

5085 . 4427 70 4631 4812

100 WO 96/04882 535 4994 . 5039 130 Pﬁmg&ém
5357 5652 160 6265 3723 4994 2.0 220
1226 2270 1748 250 409 726

25 280 . 182 ' 318 250 310

136 1+ 182 30 -23- WO 96/ 04882

EZMPLE 13 -
PCT/ US95/ 09918 Tabl e 7 Adhesion Strength of Exanple 4 Salt (3rd batch) 5

Adhe5|on Strength (units: g/3.14 in. [err])

10

15

20

25

900.40 grams ‘of room temoerature pur:fzed water were

- charged into a maxn reactzon kettle eou;pped thh a hth speed

stirrer. 76 27 grams of MVE/MA copolymer were slowlv added to.
the main mix kettle and mzxznq was contznued durzng addition of
the copolymer. The reaction kettle was mazntazned at 85e°-950C,
250.11 orens of purified room temperature water was added to a

second kettle;'aod'z si”grane'of NaOH, 11.94 grams of 2n0 and

'7.88 grams cof Moo were also added to the second kettle. The

combination was mixed well unti1 lt formed a homogeneous slurry.

‘The slurry was added slowly to the mazn reaotzon kettle while

high speed mzxxng was mazntazned to prevent locel;zed reaction.
The temperature was reduoed, and the m;x;rg was continued for
two hours. The.resultino solutioo was traoeferred to shallow
stainless steel dryzng trays, ana the trays were placed in a hot

axr cer. ~zetion oven at 70°c for 18-20 hours. The dried Mg/Zn/Na

Gantre: salt was then milled through a_snztable mill and then

screened throogn.a #100 meeh.sieve. A one percent solution of
a Sharasal M ,
the powder would have a pH of from about 5 to about 7. This

salt is a 40% Mg/30% Zn/10% Ne salt of MVE/MA copolymer.
EXAMPLES 12-19 |

Salt from tne foregoing examples were combined with
silica (1% based on the combination) and tested for adhesion
as described above. The results are set forth in Figures 2

through S, respectively,_and in each case the salt of the

568 -
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-Time (mn.) 1st run 2nd run Average 10 PCT/USY5/09918.
4812 - WEpsloass2 4812 40 4177 3768 973
70 | 3587 - 3360 3473 100 - 3133

#1589 2361 130 2088 2225 - 2157 20
160 - 2497 2724 2611 220 . - 3541
2633 3087 250 3768 3904 3836 25 280
4313 34 . :3882.310 '

4949 - 24- VmﬁggTﬁﬁggg 1% 8howh by the dots an®@2fde comparatfi/id salt

PCT/ US95/ 09918 B ANMpRml $y9¢8e4ergea@E8 . 0f room tenperature purified water
were charged into a main feaction kettle equi pped with a high speed
stirrer. 77.80 grams of Mid Mumned Wietheaboveodescxdgédonois to
illustrate some embodiments of the present invention
5 without implying a limitation. It will be apparent
to those skilled in the art that various modifications
and variations may be made in the apparﬁtus or procedure .

' of the invention without departing from the scope or

spirit of the invention.
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5 the main m x kettle and m xi ng was continued during addition of the
copol yner. “TB?,ﬁgé:tron kettle was Wr] 95pet/iikds/n99rs0. 11
grans of puri room tenperature S added to a second kettle, and
3.99 grans of NaOH, 12.18 grans of ZnO WF“&@ .of MgO were al so
added to the second kettle. 10 m m xed well until it
formed a honogeneous slurry.. The sIu La ed sfowy to the main .
reacti on keghdte jshi-t8ihédsxpeed nrxrng was nmi ntai ned to prevent |ocalized

reaction. The tenperature was reduced, and m xing was continued for two-
hours. The resulting sol ution was transferred to 15 shal | ow st ai nl ess

steel dryi tra nd the tra rep I n:a hot air convection oven
at 70C for n€'8 fox‘ﬁ?fﬁas ‘ﬁ?@]drsiaﬁg \fl?%/ 2R/ T@‘tﬁn‘ﬁ"@ﬁl SRR 389t Makeis | | ed
t hrough a sam',.;!@gl I S hrﬂﬂ@{b 0 [ one
percent sol uti'on of nlt’%\emagicgi e?@\%/gu éﬁﬁgg{g «t %ﬁcrlﬁ%aggggggg &% d@t
7. This saddlt soapddee I\#gixﬁﬁ%r’:anhieﬁfeblauﬁaibngf MVE/ NA copol yner . -25.-_

2. The mixed partial salt of claim 1, _ﬁhérein said cations

further comprise sodium ions.

3. The mixed partial salt of claim 1, wherein from about 20% to ‘
about 95% of the carboxylic acid groups of the copolymer are

neutralized.

‘4. The mixed partial salt of claim 1, where:.n from about 30% to

about 90% of the carboxyl:.c acid qroups ‘of the ccpolymér are

neutralized.

5. The mixed partial salt of claim 1, wherein from about 5% to
about 55% of the carboxylic acid gr,oups; are neutralized by

magnesium.

6. The mixed partial salt of claim 5, wherein from about 15% to

about 45% of the carboxylic acid groups are neutralized by

magnesiun.
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+ WD 96/ 04882 : E PCT/ USO5/Hi8Ais3s/bestd/PLE
11 900. 40 gWONeO#82; oom t 'l“ed water were charged into a main
reaction kettle equi pped W!W‘ﬁl\ﬂmmmg stirrer. 76.27 grans of ME NMA

Q

“copol yner were slowy adde ot Mhé nmin mx kettle and m xing was
continued during addition of the copolyner. The reaction kettle was

I ntai ned at -85 = 5 il t
et o1 wms added {0 BERAR PR AR DI o I TRAG £, GAvay Ay &

ettle, an grans of NaOH, 11.
ZnO and 7. 88 gikvige QbsMep wkd cativofyddecdcia dieuse iyl neatrhgizedhsy 10
conbi nation was m xed well until it fornmed a honogeneous slurry. The slurry

was added sl owagnesivme nmain reaction kettle while high speed nixing was
mai ntai ned to prevent |ocalized reaction. The tenperature was reduced, and
the m xi ng was continued for two hours. The resulting solution was

| &;?QSLFQLES Itgaz h#&eo‘g(li%égoﬁ r@:".a.rll %&tsbéeklg;%i[ggrni%@%' in ?%gg%gﬁo&{ag§ ts

action oven at ours.

dri ed My/ Zn/ Nealast resal ofr £hé addrpwiarllikeacitl geoupsr oty mentxwiiabhenyi £inc.
and then screened through a #100 nesh sieve. A-one percent solution of the
powder woul d have a pH of fromabout 5 to about 7. This 20 salt is a 40%
My/ 30% Zn/ 10% Na salt qof MWE/ MA copol yner. , , _

9. The nmixed partial salt of claim 8, wherein from about 10% to

about 60% of the carngylic acid grbups are neuctralized by zine.

10. The mixed partial salt of claim 9, wherein from about 15%

to about 55% of the carboxylic acid groups are neutralized by

zine.

11. The mixed pafﬁial salt of claim 2, wherein from about S%lto
about 55% of the carboxylic acid groups are neutralized by
magnesium, and Qherein from about 5% to about 65% of the
carboxylic acid groups are neutralized by zinc, and wherein
about 0% té about 40% of the carboxylic acid groups are

neutralized b& sodium.

12. The mixed salt of claim 11, wherein from about 0% to about

35% of the carboxylic acid groups are neutralized by sodium.

13. The'mixed salt of clain 12,'wherein from about 0% to about

30% of the carboxylic acid groups are neutralized by sodium.

“20=-



EXAMPLES 12-19 Salt fron1the—fmmaynﬂmrﬁmaﬁﬁ%es—mere conmbined with silica
(1% based Q. onbi nat i on) for adhesion as d ove.
The resultgﬁgégg&g@t forth |n Ffm I'W rough 5, resgg‘gﬁj%{afmand in
each case the salt of the -

PCT/ US95/ 09918 i nvention it shomn by the dots and the conparatlve salt 7is
shown by the crosses. The purpose of the above descrlptlon Is toillustrate
sonme enbodigentTheohiked paestal saMerdf @laim 2,  wiekbdnt fropl abags 0%
limtation. It wll be apparent to those skllled in-the art that "various

nodi fi cat i BRsaRORE 5% ofi She aayboxy Miri@qid Orounspafaths SPPRLIRRRIGTE of

the i nvention w_thout departing fromthe scope or spirit of the invention.
-27. eutralizéé P 9 P P

15. The mixed partial salt of claim 2, wWherein from about 30% .
to about 90% of the carbax?lic écid'groﬁps of the éopolymer_are

‘neutralized.

16. A denture adhésive composition cﬁmﬁrising a'denture .
adhesive effective amount of a denture %dheSive salt and a ' ‘
'phafmacologically acceptable carrier thérefcr in which the m
denture adhesive salt is a mixed parti§¥ salt of a copolymer of
‘maleic acid or anhydridg and an alkyl vinyl ether, wherein the

cations of said salt comprise zinc and magnesium ions. -

17. The denture adheéive of claim 16, wherein said cations

further comprise sodium ions.

13.' The denture adhesive composition of claim 16, wherein the
carboxylic'acid groups of said copolymer are not completely
neutralized. B

- 19. The denture adhesive ccmpoéition of claim 16, wherein the

alkyl moiety is methyl.



- WD 96/ 04882 PCT/ US9 t is
clai med is: WO%04¥Aed parti m yl vinyl ether ?ﬁgﬂﬁéﬁ%’%
anhydri de or maleic acid coda‘mﬁ“‘““‘um“ he cations of said salt

“conprise zinc and magnesi umions 2. M"The® nixed partial salt of claiml
wherein said cations further conprise sodiumions. 3. The m xed parti al
salt of claiml, wherein from about 20%to apout 95% qf the carboxylic acid

groups’ of the ZopoFyfedeRird hETPREAV2eBOmROSINIRN R &3l £Fal VREF¢insald
claiml, wher Qldbol (Rl AP cHifithQelPRUbn FUBGL 14 LRIdRRE! b83a6E L LUPS

of the copol yne eutraliz _ e mxed partial salt of arml,
wherei n from alemtireadiesibalt 55% of the carboxylic acid groups, are
" neutralized by magnesium 6. The m xed partial salt of claim5, wherein

from about 15%to about 45% of the carboxylic acid groups are neutralized
by magnesi um , s s . .
_ 21. Tbe denture adhesive composition of claim 16, in the form

of a crean.

22. The denture adhesive composition of claim 21, wherein said
copolymer salt comprises from about 27% to about 36% by weight

of said denture adhesive composition.

23. The denture adhesive composition of claim 16, in the form

of a powder.

24. The denture adhesive composition of claim 23, wherein said

copolymer salt comprises about 50% of said denture adhesive

composition.

25. The denture adhesive composition of claim 16, further

comprising from about 10% to about 30% of a carboxymethyl
cellulose gum.

26. The den:ure adhesive composition of claim 25, wherein the

gum is sodium carboxymethyl cellulose gum.



-28- | WO 96/ 04882 ' PCT/ Us95/ 09918
7. The mx%ﬁ%f sal t of cl aim 6, Wnerelnfromabout 2 0 40%

_ of EheI car F?ny | cI aC| dlgr%pstmmnﬂ“mnH b%/ magnefl grSno/ f th xed .
partial salt of claim er oto abou 00 e
carboxylic acid groups are neufraflzbd'by zinc. 9. The nixed partial salt
of cIa|n182ﬁmhe£§;n from about 1.00%to about 68%§0f t he carboxylic acid
groups are<neut iG_anFuRe 2##65119 capRosd Sdan tdlalims 26, wherkannsfid
wherein fron1$bout 5@6to ig of t he carboxylic-acid roups are

“neutral i zeFBy=B; FREROKYE PEF LT SHRT l"sclfé’ %eﬂ-ﬁ?ntwom
about 5%t guaheuisd (g Ehﬁ gﬁpgx %?ﬁ e neutrallzed by
magnesi um and ergﬁ% fﬁbnla out )hh%sa out p o the carboxylic acid
groups are neutralized by zinc, and wherein about 0%to about - 40% of the
carboxylic acid groups are neutrallzed by sodium °
28. The denture adhesive of claim 18 lp the form of a liquid.

29. The denture adhesive of claim 16 in the form of a pump

compatible fluid.

30. A method -t adhering a denture to the oral mucosa by ‘
eniplcying a denture adhesive compositioﬁ comprising the .polymer

salt of claim 1. -

31. A method of adhering a denture to the oral mucosa by
employing a denture adhesive coiupos_i’tion coiuf:rising the denture

Fahesive composition of claim 2. .

3Z. A method of adhering a denture to the oral muccsa by

eﬁploying a denture adhesive composition of claim 16.

33. A method of making a mixed partial salt of a maleic,

anhydride or maleic aﬁ:id and an alkyl vinyl ether, comprising

the steps of:

' (a) preparing a copolymer of maleic anhydride or

maleic acid and an alkyl vinyl ether fc_r reac-.on with cations



12. The m xe f clai mll wh in about 0% to abo
carboxylic a& dedg&r‘o%ps are lliN wdi um 13. The muécéé‘{;g@%”g
claim12, wherein from abou %0 of the carboxylic acid groups.
are neutral i zed by sodi um Jo. WO 96/ 04882
PCT/ US95/ 09918 14. The mi xed partial salt of claim?2, wherein from about
20% t o about %‘i%n&% néSfuf anRO%Yhé € &¢d d groups of t he copol yner are
neutralized. 15. he m xec parti al salt of claim2, wherein from about 30%
to about 90% of the carboxylic acid groups of the copolyrrer are
neutralized. 16. A denture adhesive conposition conprising a denture
~adhesi ve effective amputR) Gxpasientssid mHrslivmers fiot safd cations.
phar macol ogi cally acceptable carrier therefor in which the denture adhesive
salt is a mxed partial salt of a copolymnmer of naleic acid or anhydri de and
an al kyl vinyljaet hehe iGN Bet Qfafx@tifn%ﬂrés%{ $a3d Lat ol ?urt%-x ¢ and
magnesi um i ons.

comprise sodium cat:.ons.
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*17.  The de&f’ﬁ&ﬁ @ﬁy;em ve of claim 16, wherein said cations pgfiSiosors
conprise so ? The denture adhesive conposition of claim16,

wherein the carboxylic aci d groups of said copolymer are not conpletely
“neutralized. 19. The denture adhesive conposition of claim 16, wherein the
al kyl nmoiety is methyl. -30- WD 96/ 04882

PCT/ US95/ 09918 20. The denture adhesi ve conposition of claim 16, wherein
sai d copolyner salt conprises fromabout 18%to about 52% of said denture
adhesive. 21. The denture adhesive conpd%ﬁncwlof claim16, in the form of
a cream 22. The denture adhesive conposition of claim?2l, wherein said
copol yner salt conprises fromabout 27%to about 36% by wei ght of said

dent ure adhesi ve conposition. 23. The denture adhesive conposition of claim
16, in the form o :

F1G6G 1
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of a powder. wé. denture adhesive conposition of claim 23 ﬁﬁ% rein said
96/31%52 8 ?5((196%

copol yner salt conprises about 50% of said denture adhesive c

25. The denture adhesive conposition of claim 16, further conprising from
about 10%to about 30% of a carboxynethyl cellul ose gum 26.  The denture
adhesi ve conposition of claim25, wherein the gumis sodi um car boxynet hyl

cellul ose gum -31- WO 96/ 04882 , '

PCT/ US95/ 09918 27. The denture adhesive &f®osition of claim26, wherein

sai d sodi um car boxynet hyl cellul ose gum conprises from about 15%to about

53% of said denture adhesive conposition. 28. The denture adhesive of claim

16 in the formof a liquid. 29. The denture adhesive of claim16 in the

formof a punp conpatible fluid. 30.- A nethod of adhering a denture to the

oral mucosa by

SUBSTITUTE SHEET (RULE 26)
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enpl oying a re.adhesi ve conposition conprising the poly |t of
claim1. 31.%& of adhering a denture to the oral wco%&fﬁ%ﬂ%%yi ng
a denture adhesive conposition conprising the denture adhesive conposition
of claim2. 32. A method of adhering a denture to the oral nucosa by

enpl oyi ng a denture adhesive conposition of claim16. 33. A nethod of
maki ng a m xed partial salt of a nmaleic. anhydride or nmaleic acid and an
al kyl vinyl ether, conprisisng the steps of: (a) preparing a copol ymer of
mal ei ¢ anhydride or maleic acid and an aBk§l vinyl ether for reaction with
cations -32- WD 96/ 04882 _ PCT/ US95/ 09918 of
magnesi um and zi nc; and (b) exposing said copolyner to said cations. 34.
The nethod of claim 33, wherein said cations further conprise sodi um

cati ons.
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