TI TLE OF THE | NVENTI ON | nhi biti on of Bacteri al
Deposition On Oral Surfaces BACKGROUND OF THE

wO MWERTAIEN [ 0001] A nunber of disease conditi OPGT/HEB06/031803
associated with the action of bacteria in the ora
cavity. For exanple, gingivitis, an inflammtion of
infection of the guns and al veol ar bone, is caused by
toxins and other naterials secreted by plaque formng
bacteria, which MTLEQF PEE INUENTESNVI scosus. [ 0002]
In addition, plaque provides |oci for calculus or
tartar fonAmbition of Bedtél DRpoditich OROrASwEh@R When
unrenoved pl aque hardens into calculus (tartar), which

can affect thgpRIIIAYIORDADE THEARRANTION Pl aque and

tartar continue to build up, the guns begin to recede,

[000%]32? 'F/]x”&ﬁug r%95?1‘5&{&8g&d%tfgnﬁ‘fi}eitag&cﬁ@e e %@%&@Ag‘n HadteTa B

preven rea ese di sease itrons,
anti bacteri al ent s .have.heen incorpaorated_ i.nto ora
the ofsl saVl e RSN EHE 48 LR CE B ob e RRSnad.
A nmultitude of materials have previously been proposed
alvedlironedt CF5ed BOIEIS FIY AGeRSEHAS seestec i adiedpiming
gingivitis and rel ated disease conditions. [0003]
bacterideWhich dirluderAconanyed et i ons may be effecti ve.
However, given the disparate nedical, therapeutic and
[0002k on dwridslitmere gqod proviles loairfer a¢uleargartar forinmtion. Periodontitis
neverthel ess desirable to provi de conpositions and
can degtlopdhet haemaral gaguelhardeys mid eaddulwetanige)i which tcheaffect the
deposition and attachnent of bacteria on ora
pericglonithElg@ents0 Asel@ue afid Rvt@Ndon@fiud 00 e up) thePems begin to
recede, leading to continued infection and potentially loss of teeth. To prevent or treat
these diseased conditions, antibacterial agents have been incorporated into oral care
compositions such as toothpastes and mouthwashes. A multitude of materials have
previously been proposed and used for controlling plaque, calculus, tartar, gingivitis and
related disease conditions.
[0003] These conventional compositions may be effective. However, given the
disparate medical, therapeutic and economic needs of oral care patients, it is nevertheless
desirable to provide compositions and methods that are similarly effective against the

deposition and attachment of bacteria on oral surfaces, to, e.g., prevent or reduce plaque

formation and other diseases and disorders facilitated by oral bacteria.



formati on and ot her di seases and disorders facilitated

by oral bacteria. BRIEF SUWARY OF THE | NVENTI ON [ 0004]
wah@7ioeaiention is directed to an oral conposi t PONUS1vA4/031803

cont ai ns an anphoteric surfactant and an hono- or

copol ymer conprising an ethylenic nononer. The

et hyl eni ¢ nononer includes a phosphonate group. The

nononer may be represented by the structure of Formula

(1): wherein - one of A and A is a hydrogen atom and

the other is selected froma hydrogen atomor a group

-(X) nRm WhBREEMSUMMARYSOFGHEINVENTIGN Or  1;
provided that when nis 0, mis 1, and when nis 1, m

[000k4$ a"THe@ﬁ\?eﬂﬁﬁn Rfdirkctb® to3n ofall OnpBLiRGH &t e MPHIRTRC
atom a suifur atom a nitrogen atom a phosphorous

surfAt AT indthotid-lof 9%)0?};119&}100 hs?ingg %%gﬁﬁﬁ%&%n@r Th eth§{lelgc

yuderogen atom or -an arg ni c®radi I's sel

monbhy 8 A pH i Ehtate Bt Ayl i Rings i R Eoplse i e
‘ anmoni um i on, or together form an
S““ﬁFRQ%FW@“&%ﬁFh metal or other divalent el ement; and -
pis 1lor 2, provided that when L is a bond, p is

1.[0005] Al'so included gre nethods of inhibiting the
deposition of bacteria gnd’jmet hods of pronoting and
mai nt ai ni ng system c heal 4§ reduction of

i nflammation in the oral ﬁVIty t hrough use of the
oral conposition. DETAILED DESCRIPTICN CF THE

| NVENTI ON

(POsM M)p

wherein

- one of A and A’ is a hydrogen atom and the other is selected from a hydrogen
atom or a group —(X),Rm; wherein n is i\selected from 0 or 1; provided that when n is 0,
mis 1, and when n is 1, mis an integer of 1 to 3; X is selected from an oxygen atom, a
sulfur atom, a nitrogen atom, a phosphorous atom, and silicon atom; R is independently a
hyuderogen atom or an arganic radical;

- L is selected from a bond and a linking group;

. M and M’ are independently selected from a hydrogen atom, an alkali metal,

and an ammonium ion, or together form an alkaline earth metal or other divalent element;
and

- pis 1 or 2, provided that when L is a bond, p is 1.



[ 0006] The invention relates to conpositions and

nmet hods for inhibiting bacterial deposition on ora
waeofmzasr | n particular, the invention rel at eBCT/US100€031803

use of conpositions including phosphonic acid polymners

and/ or copolymers in conbination with anphoteric

surfactants to inhibit the depositions and/or

attachnment of oral bacteria to oral surfaces, thereby
[0005Thi bilks Mmgludbdard endiiydeaf inhibitifpuhd dERMIes of bangiamy be

applied to the oral surfaces neat or may include other

metldat bV SroRB8R% aqa&ﬁaﬂtaﬁﬁnmatenﬁ@mdnﬁ ?Ir&ﬁctl&omzharm@non in
i nvention provi des an oral conposi ti on cont al ni ng a

ﬂmcﬁﬁmghﬂﬁmhﬁ@hqge@mhggpmggﬁgds10 urfactant and a hono- or

co- pol’ymer “conpri si ng an et eni ¢ nononer t hat

conprlses Eﬂ?ﬁ PN may t ake
any fOFﬁ]SUItaEF or a nlégggilon to { € ora

(00cFe,i s RO f‘é??d%ﬁﬁﬁ'e{%ﬁ&% G R o g B

omder aste, o Illustratively, the anphoteric
depdsifion 2pios tsurﬁ%fﬁs ol 13 partt%%aa the MR HRAE AieF tuihe upeel QQpRSitions
co-pal ynmer is copol ymer of vinyl phosphonic acid. In
mclv&m@w%an@m@m%wg and/precopelypsts inicombingiien with amphoteric
contain a phenol -contai ni ng conpound. [0008] The hono-
surfagtantsgo potiitkbe dapopitives amd/orkat@olirmant of orableactheneéd omabshrfages,
the art, and includes polyners that contain ethylenic

therabynuhiitiag planyr fosmaipnp [Husip banpdsitians may (b8 apgliedrte iteafrile r
"EMP") solely or which contain EMP(s) that are

surfaeepmday oEhhy 2dlude bihePAJHOE 2 FENROITRN Br pbdi-aPpiedation.
circunstances, it is preferable that t he copol yner

[000¢¥’ nt alrh’ésin\ﬁehﬁ‘orﬁﬁf%vﬁegaﬁ 881 QnljfR%itioR @&ﬁ%ﬁfn%)a doﬁlbﬁla'ﬁ@ﬁ bPan

a about 1:1, about 2:1 about 5: or aboutl

mnphété&?é&ﬁ&ﬂaﬂﬁinﬁ'a HOFH%h g%g%?@eg&r&q SX&Ea'h eltlﬂf%nlllcdﬁﬁncﬁner that

copol ynmer of viny

comprises phosphonate groups. The composition may take any form suitable for
administration to the oral cavity, including a dentifrice, mouthrinse, lozenge, chewing
gum, confectionary, suspension, tablet, powder, paste, or gel. Illustratively, the
amphoteric surfactant may be a betaine surfactant and the hom- co-polymer is a
copolymer of vinylphosphonic acid. In preferred embodiments, the compositions further
contain a phenol-containing compound.

[0008]  The homo- or co-polymer may be any known or to be developed in the art,
and includes polymers that contain ethylenic monomers comprising phosphonate
group(s) (hereinafter “EMP”) solely or whiah contain EMP(s) that are copolymerized
with other monomers. In such circumstances, it is preferable that the copolymer contains

the EMP and the other monomer(s) is a ratio of a about 1:1, about 2:1 about 5:1 or about



acid and up to 50% nol of one or nore non-fluorinated
unsat ur at ed nononers ot her than vinyl phosphoni c aci d.

w( 20022161 may be preferred that the EMP i s of P@I/US2006/031803

structure represented by Forrmula (1): (Forrmula I)
[0010] In Formula (1), at least one of A and A is a
hydr ogen atom and the other is a hydrogen atomor a
group -(X)nRm wherein n is independently 0 or 1,

10:1pr DMksEketelyh e hoh@N o cd-Sol Pnéh 1h§lu&es@%;')m§1@r Bf ViftylphosPhdric
I ndependently an integer of 1 to 3. represents an

acid ﬁﬁcpﬁﬁ o HdePRBAS YNk Yor 8k ERI A dnatl %Hsa@ﬁﬂtg& BhAbRBs ofher than
fur atom a nitrogen atom a phosphorous atom and

wnﬂ%hég%b&QQmﬂtO”‘ The groups represented by R are each

pendently an hydrogen atom and/or an organlc

dr ec unsubs ut

too0B ¢t &by B e it Blay 3 AATE ey rurtins O SRR ey TS Py
radi cal . M and M are |pdependently each selected from
a hydrogen atom an al kpali g nmetal, an ammoni um i on,
and/ or together forma i val ent al kaline earth el enent
or other dival ent catron™~ 2611] The group represented
by L may be a bond or a Ilrklng group, preferably an
al kyl ene group (containing/aliphatic carbon only) or
al kyl enei m no group (conta nlng aliphatic nitrogen in
addition to aliphatic carb ? In some enbodi ments |t
may be preferable that the |%Qan group L contains:
to 12 total atons of carbon and a nitrogenatom é?tOISI
atoms of carbon and a nitrogen atom or 1 to 6 tofarHé

car nd nitraogen., ,The group represented by
roonflf T Bt B o Fiiiherch A0 uric £ Ol ang st o
%0012] More preferred hono- or copolyners for use in
hydregen afqm a3 gioap COT\G&&#@ wherein n is independently O or 1, provided that

p—g

when n is 0, mis 1 and when n is 1, m is independently an integer of 1 to 3. “X”
represents an atom independently selected from an oxygen atom, a sulfur atom, a
nitrogen atom, a phosphorous atom, and a silicon atom. The groups represented by R are
each independently an hydrogen atom and/or an organic hydrocarbon radical, substituted
or unsubstituted, preferably a C;.so organic radical or a Cs-Cyg organic radical. M and M’
are independently each selected from a hydrogen atom, an alkali metal, an ammonium
ion, and/or together form a divalent alkaline earth element or other divalent cation.
[0011] The group represented by L. may be a bond or a linking group, preferably an
alkylene group (containing aliphatic carbon only) or alkyleneimino group (containing
aliphatic nitrogen in addition to aliphatic carbon). In some embodiments it may be

preferable that the linking group L contains: 1 to 12 total atoms of carbon and a nitrogen



i nclude those containing a plurality of phosphonate
groups. In one enbodi nent, the polyner is a hono- or
w@opolgarer that conprises a plurality of repeaP@mysS2006/031803
units of Formula | . For exanple, the polyner nmay be
sel ected fromthe substituted or unsubstituted
hydr ocar bon radi cal s: al kyl, cycl oal kyl, al kenyl,
acyl, al koxy, al kylthio, alkylsulfoxy, alkylsulfonyl,
atonA 1Ky B aronixof caibah kiyd afitldgen altbmll &yl o hidyts of carbon and
di al kyl phosphi noxy trial kylsilyl radicals; benzyl,
nitro26MZ P groBerpMsEN byOeRZAYrNpRvides Ry Whbh LQé(é/ bond, p is 1.
enzylsulfonyl benzyl am no, benzoyl am do, phenyl

[oomp en (Mé/ne preéf@ﬁa/d ﬁd?ﬁd! or 9&15%%&&1 Fdr @Yim tﬁbﬁlwﬁtmlcmwémons

phenyl ani'no, phenyl acet'am do, xylyl, pyridyl
e g%%t%ﬂ I PF@R?A&E%%B@(%‘E% ph %I%%Sda@@f{”’? D
d.th dent

polygf g&*@&l% F o6 AU ik COrpargs R gfirsits OB FBERG Sy  Formula
b g SR Gt ot ™

formula (1) is ~(X) i's i s
hydrgggetyen r@fhcbl)ﬁeﬁ pl, gywyhaw@nﬂ apy, ﬁwy@gléwthlw%k@uﬂiow

a net hyl group, such a honopol yne
alkylsulfgrofl psiodphionaballspemiio, Srlklpbeshimheligkslphosphinoxy

Al ternatively, where Ris a phenyl group the

trialkydsityp cddyoatsnbenzgl, palzgylbbsizylogndphndiing bezysolfdyy, or a
salt thereof. [0015] The EMP can be present inits

benzpRoEER0 YetzAtithof BunAdylhiAb SpH¥h ANphbRy, phemaihid)y dr ogen,
or as a salt (including partial salt) thereof,

pherRQIT64 ¥ phéylduBil, SHREYIEARRNBenylacetamido, xylyl, pyridyl and
furanyl.

[0013] In one embodiment wherein the homo- or co-polymer contains at least one
EMP of Formual (I) , n may be 0, and the R groups may be independently selected from
hydrogen, Ci alkyl, Cs_¢ cycloalkyl, phenyl and benzyl radicals.

[0014] Ilustratively, the homo- or copolymer is a homopolymer wherein A in
formula (I) is ~~(X)a(R)m, nis 0, m is 1 and R is a Cy¢ alkyl or phenyl group, and A’ is
hydrogen. Where R is a methyl group, such a homopolymer is poly(1-
phosphonopropene) or a salt thereof. Alternatively, where R is a phenyl group the
homopolymemr is poly(B-styrenephosphonic acid) or a salt thereof.

[0015] 'The EMP can be present in its phosphonic acid form, where M and M' are
each hydrogen, or as a salt (including partial salt) thereof, wherein, at least one monomer

at least one of M and M is alkali metal, typically sodium or potassium, or ammonium; or



at least one of Mand M is alkali netal, typically
sodi um or potassium or ammoni unt ortogether Mand M

wae@7areial kal i ne earth el enent (such as cal ci uPgT/U82006/031803
ot her divalent elenent. [0016] In one enbodi nent the
EMP is a honopol yner of vinyl phosphonic acid, or a
salt (including partial salt) thereof. Such a conpound
is described herein as a "pol yvinyl phosphonat e" and

togethan Mo dvie ga e dikalineadyth eient s Sudnavalciuin X dietigt Hivalent
[0017] The polymer may have any nol ecul ar wei ght and

elem@eh may be varied within the conposition dependi ng of
the nature of the specific fornulation and the end

(00168 Nefth bndesbs BfentTRE Eﬁ%’%"& |h9moﬁ$1§rn%fydﬁf%ﬁ]’gﬂ9%§f%%lgcvﬁicﬁ Bra

aver age nol ecul ar wei ght of at” |east abodu
- , 000
st (AL R Bt oue 36 BH el Bl BT cbou
w 115,000 tp abaut .100, 000, about 20, 000, t o abqut
poly BB R EBeri e S BB A DB B B 25, 000
ahqut 90, 000. .1 n one enbodi nent the average _
00179, & cfheeh r Ky hage st mpleelare Heipht 4R SHh 3B aripd rithin
exanpl e about 22, 000 to about 90, 000, about 22,000 to
the compQEition dersadiae ohths setupsoidhpsiesifisermulamnaog the gad benefit
~anot her enbodi ment the average nol ecul ar wei ght is not
desingfl e Howexamiplen thelpolyme2 Mg dRye froavesnga mpllesubay vigighb pDBdeast

about 20,000 or about 5,000 to about 15, 000. [0018]

abouAl11080 natfievablyyaboth EO@Dioyabeut 198 Y0debautcHfinl ty aeeutdDO,08),
units having the nol ecul ar configuration of units

abou @0,00@ tb £6o0100,009| §506 P3)00U 6 2B6itd D0,800| abbyt A0[TODI0 about
derived from vinyl phosphonyl fluoride. A ratio of (a)

100,000, 2Bout 25 00 td/4Hok® 1d0,00M R Bt 28080 tPatRPYS, 08P Th ohé

pref erabl e.
embodiment the average molecular weight is not less than about 22,000, for example
about 22,000 to about 90,000, about 22,000 to about 70,000 or about 25,000 to about
35,000. In another embodiment the average molecular weight is not greater than about
20,000, for example about 5,000 to about 20,000 or about 5,000 to about 15,000.
[0018] Alternatively, the polymer may be a copolymer of (a) units having the
molecular configuration of units derived from vinylphosphonic acid; and (b) units
derived from vinylphosphonyl fluoride. A ratio of (a) units to (b) units from about 2:1 to
about 25:1 is preferable.

[0019] The (a) units in the copolymer may be depicted as having the structural

formula;

—[' CHZ-—(llH 3
O=P(OH),! ®

(A)



[0019] The (a) units in the copolynmer may be depicted
as having the structural fornmula: (A (a) n being a
woeewetaet val ue representing the nunmber of (alCT/OE1086/031803
The (V) units may be depicted as having the structura
formula: m"being a nunerical value representing the
nunmber of (b) units in the copolyner". [0020] The (a)
and (b) units may be randomy distributed in the
copol@)nebeii® b attibecal NElué FeptestiitigGRPQI YR bf (M Yni@d. SO
contain mnor proportions, derived from ot her
et hyl eni cal | y unsat urated nononers which, in type and
anount, are non-toxic and preferably do not interfere

wi th h@ b@%{g&@h AdH&yi Qﬁlﬁdturgf fofthiibl | S
act|V|t|es 0 e copol yner. er such nononers may,
|nclude ol efi ns such as ethyl ene,

ropy4 i sopropyl ene, butyl ene and i sobutyl ene;

i nyl Iome &l kyl ethers such as vinyl nethyl-, ethyl-

nd i 9ddat ylI ethers; al phaBpeta- unsaturated carboxylic
acids and their |ower alkyl and substituted | ower

al kylm e’&elil? Snigb&tabeal @Cieplebdntin SelchAGIng b1C(b) @GaNH tieC,
mal ei ¢ and fumaric acids and their nethyl, ethyl,

|sob%HMh,gad di met hyl am noet hyl esters; aIIyI al coho
and acetate vi nyl and vi nyKdene halldes vi nyl | ower

[Oﬂzg k a r’I‘i’l'e ga)aa?lﬁ ?li)‘-iﬁﬁt? g\gay%g ?ghdgm (1(1:191¥1||buf38 g‘{eﬁ% %gﬁﬂﬁmr molecule

acrylam and e
o B P RE L e Voo
ethylenically unsaturated monomers which, in type and amount, are non-toxic and
preferably do not interfere with the desired anti-plaque and anti-gingivitis activities of the
copolymer. Other such monomers may, for example, include olefins such as ethylene,
propylene, isopropylene, butylene and isobutylene; vinyl lower alkyl ethers such as vinyl
methyl-, ethyl- and isobutyl ethers; alpha,beta-unsaturated carboxylic acids and their
lower alkyl and substituted lower alkyl esters such as acrylic, methacrylic, aconitic,
maleic and fumaric acids and their methyl, ethyl, isobutyl and dimethylaminoethyl este.‘rs;
allyl alcohol and acetate; vinyl and vinylidene halides; vinyl lower alkanoic acid esters
such as vinyl acetate and butyrate; acrylamide and methacrylamide and N-lower alkyl
and N,N-di(lower alkyl)-substituted derivatives thereof; other vinyl ph(;sphonyl halides,
and the like.
[0021]  The (a) and (b) copolymers of this invention should preferably have a number
average molecular weight of about 2,000, to about 50,000, more preferably about 3,500

to about 16,000. They may be prepared by polymerizing a mixture of vinyl phosphonyl



[0021] The (a) and (b) copolyners of this invention
shoul d preferably have a nunber average nol ecul ar
waowdoghe216f about 2, 000, to about 50, 000, nore PCT/US2006/031803
preferably about 3,500 to about 16,000. They may be
prepared by polynerizing a m xture of vinyl
phosphonyl chl ori de, as precursor of the (a) units, and
vi nyl phosphonyl fluoride as precursor of the (b)
chlotidid, s prealodib\he (@) Sxiats| idalingdphedphBRy FRBFie asre@iisor of the
substantially anhydrous conditions in the presence of

(b) uvdit§, B A GRlonA&RY Yihom8RMuldeL fibSlaXtidly dnRfarb@sidnbiiBes

copolymer with water to hydrolytically Convert the

in th¥| fbx{encg hes Bfé@Fb)ﬂkcaPé‘Jtééw'(,%%dSﬁn:@xkr[gotéggef&?ﬁg g%né%r%ith

vi nyl phosphoni c aci

| : t nat I rs, useful.in the
wareE SRR TGty b TS AN FURR LRI o Corglmer o
. olynmer o i nyl phosphonic acid. In preferred
wny%ﬁ%@@%ﬁ%ﬁ%&{wyﬂg%binylphosphonic acid co- or
nopol r has _a nol ecyl ar wei ght of about 4,000 to
[Oozgflo R afgfher eloafisent the lﬁmehonet,e Sty grelyin the compositions
determ ned as a nunber average nolecular_me[ght by ge
of the &rventen ¢¥Rsise 8 hereyprgenrglymst Pk vbylphgsphemepcid alnepreferred
prepared accordi ng to known net hods by pol yneri zi ng
embodimentisthé¢ pinplppbsphyhic deid keboorn benapalyerer basdrsmaletilal wWeight of
anhydrous conditions in the presence of a free radica
about 41080 ys9,100)ieee prefdrybie nbana bj000 to 8,0@0, destthinkd s PolnylFeRr
is rinsed with water to hydrolyze the vinyl phosphonic

averieahdledul ftevdighit b§ gblhepOS1dN @RoEnaBspr&bhi N iShiftabld Pélymers are
resulting polyner in free acid formis deS|rabry

prep&eY 85c@FiAOt0ANd ¥ ImdtRSdTHY Yo YRk ol ih h?é:lpglgﬂ}}}' QicRBride

partial neutralization, W th a basic nate

unde&%?&%ﬁ%%rﬁ?dﬁﬁ@&ﬁﬁﬂﬁg fPhe ?%ge’:n%glgt g Fi}e% iéb%b: aﬁ?zﬁe’ﬁy%{’l léi.fter

um _ O_I' gani C am _ ear
poly%ﬁ?zlt%g}etﬁg res it g Ipo IyIrr]1 r %Irﬂx\éelch \IQ/RE QJQ%Q kochydrolyze the vinyl

phosphonic dichloride units to phosphonic acid units. The resulting polymer in free acid
form is desirably covered to a salt form by neutralization, including partial neutralization,
with a basic material containing an orally acceptable cation such as alkali metal,
ammonium, organic amines, alkaline earth, etc. Copolymers containing vinylphosphonic
acids may also contain minor proportions, that is preferably less than about 50% by
weight, more preferably less than about 10% by weight, and more preferably about 2%
by weight of repeating unites derived from other non-fluorinated ethylenically
unsaturated monomers. Non-limiting examples of such non-fluorinated monomers are

given above.



acids may al so contain mnor proportions, that is
preferably | ess than about 50% by wei ght, nore
wee@feeAabt y | ess than about 10% by wei ght, andP@DU82006/031803
preferably about 2% by wei ght of repeating unites
derived from other non-fluorinated ethylenically
unsaturated nononers. Non-limting exanples of such
non-fl uori nated nononers are given above.[0023] In
[0028Rr | AH s atsHReaibaRINicHts, PiBFitharaiotynkas yhie snvehtidr®@ntain
i nvention contain recurring units of Fornmula I,

recuMR1Bit8 ob- Férenudd L, ¥hKMlEN 8 Aralig)idnk! 0@ ARy [EhBighi kO ERHABLLINGT
group. Representative polynmers where L is al kyl ene

C el . ) U ' i
e L G M T 1 L e
.Sl ar [ ' strative polynmer wherein Bis
dqm?%ﬂ%?%ﬁggﬁﬁﬁgnpgaggk%ﬁHT%V®@1bis(phosphonoethyl)
am ne) having units of the fornmula (111): (Fornmula
[11) [0025L1 L t-lyons of the invention also contain
an anphoteri‘c rfachant. AmhiRkgeric surfactants
i nclude those that thogg dgﬁendlng on pH, take on
either a negative or a p%§T\ ve charge. Suitable
anphoteric surfactants incl ude;Ns,t hout |imtation
derivatives of CB8-20 aliphatic secondary and tertiary
am nes having an ionic group such as carboxyli c, Eormyla IT)
sul fate, sulfonate, phosphate, or phosphonate. [0026]

[oozgfn%ggﬁ Sinfi B’Eﬁgﬁénﬁnsﬂlmaftigg Pglﬁﬁfe%h&g%lelé 1 ffencimine is poly-

nment, tai ne sur S are vatlves o
(ally b{;é(P 4B c'g%'r%l\‘)’d)ﬁgmieki%%%hg%ts oY sTBY o Rfin¢har act er i zed
CH, ——cd CHay-CHp-POgH,
CHa——_y|
CHz-CH,-POsH, (Formula IIT)

[0025] Compositions of the invention also contain an amphoteric surfactant.
Ampbhoteric surfactants include those that those, depending on pH, take on either a
negative or a positive charge. Suitable amphoteric surfactants include without limitation
derivatives of Cg aliphatic secondary and tertiary amines having an ionic group such as
carboxylic, sulfate, sulfonate, phosphate, or phosphonate.

[0026] Betaine surfactants may be preferred. In one embodiment, betaine surfactants
are derivatives of trimethylglycine (betaine). They may be characterized by the following

structure represented by formula (IV):



structure represented by formula (1V):(Formula IV)
[0027] Where R1 and R11 are independently hydrogen or
wo owe2abkyl such as Cl-4 al kyl, preferably nepdiyUS20061931803
i's a hydrophobic group containing 6 or nore,
preferably 8 or nore, and nost preferably 12 or nore
carbon atons. In one enbodi nent, R111 is an al kyl
group and the anphoteric surfactant is an al kyl
betaine. A non-limtinggexanple is |auryl betaine. In
anot her enbodi nent, Rmils an al kam doal kyl group and
the anphoteric surfagtant is an_am doal kyl betaine. A
non-1imting exanpl & s \tocdien 88BFHopyl bet ai ne.
[0028] In preferred enbqgdi ments, the conpositions
further contain one or mire phenol - cont ai ni ng
conpounds. In various enbodi nents, the
phenol - cont ai ni ng conpounds may function as fl adegnulalV)
and/or antibacterial agents. They are characterized by
[0083) i ndVherdBramarR are inglepindbntly Hyyldygon pt logreoaliybiuck at Cyy
attached. The other positions on the phenol ring can
alkyleprefepattly tethetl Ri'tida Bydraghiobicyerafp @heitisg 6 6Emoss pleterfoly 8
al kyl , hydroxyl, al koxy, and hal ogen.
or iRbre@ld-rEed bidifdthilg 12 0RO WASHoal aSind. N loHE BmbadiRgRN RI'GE an
di phenyl ether conpounds such as triclosan and

alkfii(%g\gimd thRA AP MR SHERaRSs HOARM bRl RNA MMtﬁlggxamplg is

Non-limting exanpl es of” phenol -contal ni

lau{ygﬂa%{&dg ei:n%g'ley grﬁm?cﬁﬁqgﬂt f{mlis afﬂgﬁn@l{ahaﬂéﬂgﬁgﬁ %nld the amphoteric

sorcin roncni or ophene, osan.

S A0SR DN SRTGS: S S RTE e
[OOaglijl a ogr? :gi%p gg%g&i{l}%{qgl/ ’g F&ﬁ&%tﬁn@ %llrthae? gon%e?i% %ﬁ? 8r| r’nor%s
phenol-containing compounds. In various embodiments, the phenol-containing
compounds may function as flavors and/or antibacterial agents. They are characterized
by having a benzene ring with a hydroxyl group directly attached. The other positions on
the phenol ring can be substituted with a variety of groups such as Cyg alkyl, hydroxyl,
alkoxy, and halogen. Phenol-containing compounds also include halogenated diphenyl
ether compounds such as triclosan and diphenol materials such as honokiol and
magnolol.

[0029] Non-limiting examples of phenol-containing compounds include carvatrol,
eugenol, 4-hexyl resorcinol, bromchlorophene, thymol, and triclosan. Additional non-
limiting examples of phenolic compounds include phenol and its homologs; mono- and

polyalkyl, and aromatic halophenols; resorcinol and catechol, as well as their derivatives;

and bisphenolic compounds. Examples of aromatic halophenols include ortho-
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and bi sphenol i ¢ conpounds. Exanples of aromatic
hal ophenol s i ncl ude orthochl or ophenol s,

w@araozibor ophenol s, par a- bronmophenol s, and  PCT/US2006/031803
ort ho- br onophenol s. Additional non-limting disclosure
of individual phenol-containing conpounds is found for
exanple in U S. 5,296,214, colum 3, |ine 10, through
colum 4, line 32, the disclosure of which is hereby

chlbRGRERA, ﬁirﬁ—@hf&‘?gl@ cggr:ig)%ﬁg?roﬁlﬁg%ﬁé]lS,Ee}n%l%ﬁg%é)rﬁophenols.

commpounds inclu

r.adi I heij tructural . anal ogs. Ln agne
AN A et e B R B KSR e s Bl
ruGt ur ted by fornul . (Formyl a_V)
for SHE 1.6, S 258 28R <5l o ThoPeche eruhn o7 Bo'2 g
. and re independent|ly Cl1-8 al kyl or Cl1-8
dlsgf%%?]% %E@&%@ INGeERquefed ﬁi&{fﬁ"dﬁéﬂe; honoki ol , and
ﬂﬁir anal ogs. | n another enbodi ment, the
[Ooé noBipberclicsprgowsispralifg heackiel, srendelydehyddicugenl add
by formula (VI): (Formula VI)where R3 and R4 are
thejr seqiesabianatdgy. miorg eatbiogimeant, tipl@nal-doataing esroipdindhds R
are independently Cl-4 al kyl, preferably nethyl.
strugsaeEpesentebyuftemdial(yotr odi eugenol and structura
anal ogs. [0031] Conpositions of the invention contain
a phosphonat e pol yne©H an anphdteric surfactant, and
preferably a phenol - dont ai ni ngj conpound i n anounts
effective to inhibi Rgent of pl aque bacteria
to oral surfaces. nodel , the action of
i nhibition of plaog teeth is sinulated
by nmeasuring the a

(Formula V)

where one of X and Y is —OH and the other is ~H, and R! and R? are independently Cy.g
alkyl or C;.5 alkenyl. Examples include magnolol, honokiol, and their analogs. In

another embodiment, the phenol-containing compound has a structure represented by

formula (VI):
OH OH

R%0 ORS

(Formula VI)
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Actinomyces viscosus onto saliva- coated hydroxyl
appetite beads according to standard nethods. [0032]

wo poovarileus enbodi ments, the oral conposition PEI/UR2086/031803
formsuitable for application to an oral surface to
prevent or inhibit bacterial filmformation.
Non-limting exanples of oral conpositions include
t oot hpastes or tooth gels, dentifrices, nouthwashes,

whefEOtA Jﬁﬁ'ﬂ‘*%?émdéﬁeﬁhenlﬂs)lﬁ %gﬁéyl omlegvmm%;g GHER’ @i 101 e

strips, and the lik péndi ng on the physical form

1ndeF)£h%e |8 oﬁaeﬁmggamem f%m%%ﬂae%ﬂydrbmﬁg%%l%ﬁs

osphonat e "pol ynmer, anphoteric
ant, and preferably phenolic conpound. [0033]
Suu%ﬁfaﬁﬁﬁglon to a biologically acceptable carrier, oral
itions of . the invention re onta in .
10033 oS ing i o BT o PSSO %350 sy n eriphoteric
inhibits the growth of oral bacterja.
surf@%@mﬁefﬁf%rablg GdReRPLCERBHINEFOFPOUNLIRETRA uetﬁﬁ{@?%veﬁ@ inhibit
conpound as descri bed above. Alternatively, the ora
the atigplyoent of plaguechniesin to gt sustaeese dn apowmaurﬁa@eldb% gqtion of
t han the phenol - cont ai ni ng conpound. In various
inhilsitibio df pleqteornzationmnitteticisemuited by swtsuviag drecattachrent pf om
about 0.001%to about 10% based on the total weight
Actigbmidaeviedoahs enorpadivat ¢oated hiydrox gixeppitite béads arddrdii§4d wandard
about 5%or about 0.1%to about 2% The effective
metid@@unt will vary depending on the formof the ora
conposition. For exanple, in tooth pastes, tooth gels,

[omrpd 1R EARANAR Iner) Rl FrAChingBsiRBPMRA a FGnikuiablk Yorat
|'east” about 0.01% and nore préeferably at |east about

appl@cagétﬂfo rbrgl%ﬁﬁa&rtgﬁ)?elr\/%ﬁgor?x‘éﬂé@ﬁbm}aﬁﬂn@f&ﬁﬂﬁ&p eﬁ&?—flfnﬂing

resen

examples of oral compositions include toothpastes or tooth gels, dentifrices,
mouthwashes, mouthrinses, oral lozenges, chewing gums, edible strips, and the like.
Depending on the physical form, the oral compositions contain conventional ingredients
in addition to the phosphonate polymer, amphoteric surfactant, and preferably phenolic
compound.

[0033] In addition to a biologically acceptable carrier, oral compaositions of the
invention preferably contain an effective amount of compound or compounds that
inhibits the growth of oral bacteria. In some embodiments, such a compound is a phenol-
containing compound as described above. Alternatively, the oral compositions contain
antibacterial compounds other than the phenol-containing compound. In various
embodiments, an antibacterial effective amount is from about 0.001% to about 10%,

based on the total weight of the oral composition, for example from 0.01% to about 5%

12



paste, gel, or powder at a level of 0.1%oor nore, to
achieve a desired level of antibacterial activity.
woleorakilg? t he anti bacterial conpound is fornuPer/@82086/031803
5% or | ess, preferably about 2% or |ess, and nore
preferably about 1% or |ess based on the total weight
of the conposition. Concentrations in the upper end of
these Iimts can be used, but are sonetines |ess
or a1 D898 RhbbeI 2% C TROS i€ A8 ORSE will Ratydep&iding on the form of the
enbodi nents, optinmum effectiveness is achieved at from

oral %91%1531@0111 %d: ex AR tin d66ih 0}%@5@:@ Ctoéih! g\élsf A &R Petydéls, e t O

about 0.5% or about 0.1%to about 0.3% wherein al |

effe&ﬁfeca?x{bhﬂ&%s& aPl%?t&%&lﬂ tdi% r%tlﬁ{)wreg?e%f&%lly% lehﬁ%bS’Jta'

mposi t1 on. ts USE
0. OSQZOV\Hl soiihD pgel’fr@e(% eﬁ%)sogﬁlﬁ%nz 5 ra%l Ent ba @ft%ﬁlaltpcas pé)gllfc? l[s %6%2? ina tooth

0 B30 I 3 AR SRS £ A i
_ranges. Typ |caIIy an anti bacterial conpound is use

activjy. qrg\?léy, b aniibacieria) compopndds q@luk@maté%» Qrdesawafteraiz%
or less, preferably about 0.5%or |ess or about 0.2%

abow2% ewless, mdunaieaistforably abgutdfo ot lees psed gmibe tqspiyeight of the
greater. In various enbodi nents, oral conpositions
compostiie. sEorfcensratiabomtthQuigsr ersl affsbast lignits 286 by/usedi gty reof
an anti bacterial conpound. [0035] In addition to the
somativhedlasst jeefeatd oo epmiondc reasons.mhevariohs aabodientngpathuant s
and functional materials are included in various

effe ORAES fid AR eDht FdHe abdiy 8NYI ©boRUGH, RBdcallllydE o bt 0.4 to
w thout limtation, abrasives, hunect ant S,

abot W JoB 6} AVubo. 1%'a€§i&t@@%‘5\vﬁbgéﬂ L geﬁ:@ﬁtﬁﬁ A thsed on the total

VISCOSIty nodi fiers, antlcarles gent s, flavorants,
eGP B0 A R B o, gy e
strips, a h%Yi tRY Bie are comparable to those used in tooth pastes.

[0034] In mouth washes and rinses, an antibacterial effective amount is normally on
the lower side of the above ranges. Typically, an antibacterial compound is used at a
level of about 0.001% (or 10 ppm) up to about 1% or less, preferably about 0.5% or less
or about 0.2% or less. Preferably it is about 0.01% (100 ppm) or greater. In various
embodiments, oral compositions comprise from about 0.03 to about 0.12% by weight of
an antibacterial compound.

[0035] In addition to the antibacterial compound, a number of active ingredients and
functional materials are included in various compositions of the invention. Such

materials include, without limitation, abrasives, humectants, surfactants, anticalculus

agents, thickeners, viscosity modifiers, anticaries agents, flavorants, colorants, additional
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added to the pastes, rinses, guns, |ozenges, strips,
and other forns of the oral conpositions of the

WO poogfoedlien accordi ng to known net hods. [0036] PET/US2006/031803
vari ous enbodi nents, the oral conposition preferably
conprises a dentally acceptable abrasive material,
whi ch serves to either polish the tooth enanel or
provide a whitening effect. Non-limting exanples

antibad@kiH0Sefts) dnfioxialitd ShN 8l SMedl AT ofipbhdids, 88d So & dThey are
precipitated silicas. Commercial enbodi nents include

/ , b .
SR R T, o

com@%?ti%s of bR i %E?Qgcc%hﬁﬁﬁ%o LhViede of W R Gace &

her use e I ce abrasives include, wthout
imtation, sqdi.um netaphqgsphate,. potasshu .

10039} " AR ROpEy MR SRR A B AR ppes @ denclly
di cal ci um phosphate, al um num silj e, calcined .
accegla AR NS GHL G Gt SeOY1G Sler Peli e fathampap Cor pipvide o

_conbi nations thereof. [0037] The conposition of the
whitepipg gtipesn Neayinang arampiesiuchida sihiga abipsives fuch g sitigagels and

to prevent hardening of a toothpaste upon exposure to
precigiifated Aligas r Gorhpersint epbediments inpbusde AHOIRIBNT Bel 19 smarketed by J.

including without Iimtation polyhydric al cohols such
M. Kasbeg e 8Y LODESNII® XIVOA,, SKRODENT@ 83 oS hODENT@r650 XWA

wei ght PEGs. Most hunectants al so function as

of tiRVERi®n @hsmidanBivigionof W. RUGERE 83nCs. Gther wpful daalftiye abrasives
present in a total anount of about 1% to about 70%

inclidR! wﬁKé\H@i&rﬁtaﬁ@&%ﬁdﬁ%ﬁ)&aﬂ%@%{me@Qg/ﬂassﬁiﬁ) wetapHodpRaD@idilcium
25% or about 5% to about 15% by wei ght of the

oG REREE s SRR, LB AL OB
bentonite or other siliceous materials, or combinations thereof.

[0037] The composition of the invention may contain a humectant, useful for
example to prevent hardening of a toothpaste upon exposure to air. Any orally
acceptable humectant can be used, including without limitation polyhydric alcohols such
as glycerin, sorbitol, xylitol and low molecular weight PEGs. Most humectants also
function as sweeteners. One or more humectants are optionally present in a total amount
of about 1% to about 70%, for example about 1% to about 50%, about 2% to about 25%,
or about 5% to about 15% by weight of the cgmposition.

[0038] The composition may contain surfactants other than the amphoteric surfactant
that supplies a synergistic anti-plaque effect. Any orally acceptable surfactant, most of

which are anionic, nonionic or amphoteric, can be used. Suitable anionic surfactants

include without limitation water-soluble salts of Cg_y9 alkyl sulfates, sulfonated
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that supplies a synergistic anti-plaque effect. Any

orally acceptable surfactant, nost of which are
W@pooa22167 noni oni ¢ or anphoteric, can be used. PEIUSZN06/631803

ani oni c surfactants include without limtation

wat er - sol ubl e salts of C8_20 al kyl sulfates,

sul f onat ednonogl yceri des of C8-2ofatty acids,

sarcosinates, taurates and the like. Illustrative

moﬁ&@?&lrﬁés Hcihest /M tdShakl, %actﬁz?tg's% Cthé"ﬁge. SRdiciive

I auryl sulfate odi um coconut’ monogl ycer |

exa?@lés%‘?ﬁe% gﬁcp&hgyplis ﬁfélu eﬂsroC arg‘lol%‘@ﬁl{l%%d LSHTL aur%

t hi ona aure e rum
Sui. t C . .
o et AT R R PR B oo £t POral Sbiseps, sodium
taofidh S0 %!anecf;a%gs"%wq bgrAsEsyfan s, Swbla npipnig hurfactants

oxi des, tertiary phosphine oxides, and dial kyl
include Méwpwmtmnpagwmam%xwetby@m fogloitaaresisrs, fattyathohol
Wi thout limtation derivatives of C38 20 aliphatic
ethexsdased akkylpherp] ethoxylatey, tettianyesniiaeiides, Grtizan ploosphing bridps,
such as carboxyl ate, sulfate, sulfonate, phosphate or
andohigéplsotfatides. Austablt atiphoten@sypfaetahts incdedeanikidapliapyion
betaine. One or nore surfactants are optionally

derpratisanif g1 dliphefi@tecanmtnindabrtialQitiinés KMot AR /grélﬁ%uch
for exanple about 0.05%to about 5% or about 0. 19

as ARV ate /B FNE s Bl naf pﬁd@ﬁha@@&ﬂﬁébﬂﬁoﬁﬁ‘te [Aosgﬁ%le gy eIfle is

anti -cal cul us agent may be any Know or to be devel oped

cocbﬁ]mfdlagr g ltbetagﬁée J9hé&e §M’H&ta‘3 é g%jfo%gltlﬁgre?é’n? ?ne.'p{o’tal

Suita ant 1 cal cuﬁ us agents | ngaP

amblfTl 819,000PA95 aﬁggﬁagm{ﬂ%gg%%gﬁg%g DR ot % Rt

o SRR ER e e hoh 5=

[ooib’]' f o[}gcta gr?tl -C g&lgso zllg%];‘é nQa}P ‘IQG? gn%hlglto\?vsor to be developed in the art. One
or more such agents can be present. Suitable anticalculus agents include without
limitation phosphates and polyphosphates (for example pyrophosphates),
polyaminopropanesulfonic acid (AMPS), zinc citrate trihydrate, polypeptides such as
polyaspartic and polyglutamic acids, polyolefin sulfonates, polyolefin phosphates,
diphosphonates such as azacycloalkane-2,2-diphosphonates (e.g., azacycloheptane-2,2-
diphosphonic acid), N-methyl azacyclopentane-2,3-diphosphonic acid, ethane-1-hydroxy-
1,1-diphosphonic acid (EHDP) and ethane-1-amino-1,1-diphosphonate, phosphonoalkane
carboxylic acids and salts of any of these agents, for example their alkali metal and

ammonium salts. Useful inorganic phosphate and polyphosphate salts illustratively

include monobasic, dibasic and tribasic sodium phosphates, sodium tripolyphosphate
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di phosphonat es such as
azacycl oal kane- 2, 2- di phosphonates (e.g.,
w@z@cypediehept ane- 2, 2- di phosphoni ¢ aci d), N nmep¢yUS2006/031803
azacycl opent ane- 2, 3- di phosphoni ¢ aci d, ethane-
1- hydroxy- 1, 1-di phosphoni c acid (EHDP) and et hane-
1-am no- 1, 1-di phosphonate, phosphonoal kane carboxylic
aci ds and salts of any of these agents, for exanple

(S’flﬁ’g rt(%tgl b%lhhs j l%al% dcg ey %18#%%%}3&1%&1 pgl%?p{f‘loyphates disodium

dlhl(lé)rlustrlgtlve e§°1@3§Wﬂﬁ?ﬁ$$gl%§ﬁﬂ% ﬁg? agd!tr ean
sphat e, , nopo-, tri- and tetrasodlum

[ ol.
the @%& ﬁﬁ%f g cagy Pgt&aﬁauﬁbareﬁiﬁa%bwtwwap%%%@n Other
sodlun1tr|netaphosphate sodi um hexanet aphosphat e and
usefid @ntigakailus ggenta inglusle aplyaerbenylsp polymars) Yhase mcgpie@@b/mebg/or
pot assi um or amoni um O her useful antical cul us
copmtpaners of menamkes thet gantaib oarhdxylie apid|gyonps,suclTireseylicrcidude
pol yners or copol yners of nononers that contain
methactyb ydid cand chadeig b@d psanhytdde. dSoralimitnigex amplds include
met hacrylic acid, and mal eic acid or anhydri de.

polNanyll theth i sit@r/Eaedsip hies di e {PVIEE DA Y 0 pa}moiE 5Hah as those
et her/ mal ei ¢ anhydri de (PVME/ MA) copol yners, such as

ava‘ilﬁ&é Sndef dhd @Mtﬁzmﬁﬁﬁd tb& 1SaMvL el W) shri andr ﬁé'eﬁfpaht%%lculus

Wayne, NJ. Still other useful anticalculus agents

age'n& hUe® s% ﬁ?xg bhdk i Qlﬁ&tng ﬁlk/ g&% 0 th ?01ds such as citric,

roxyca Cc acl S Su

funﬁ?ﬂal 1%%111(% lngtt%[c a%d%g](gh oa%é?cislggl a(i{sq %ﬁ&d %n%aammopolycareooxyhc acids

arbox S su

am net etraace EDTA). One., o
sucf 46 ?%éﬂ%e?ﬂ ﬁgmstaﬁmcgﬁ%?%& BT e S afftoelclusipgents are
osition in an antical culus effective total anount,
OPWgﬁ Y RIERSRt Hyhe compesiinnp an priseleghisetiecsive dotalmsrount byigally
0.05% to about 25% or about 0.1%to about 15% by
ab%p.gh%_to about 50%, for example about 0.05% to about 25% or about 0.1% to

about 15% by weight.

[0040] In another embodiment the composition comprises an orally acceptable source
of fluoride ions. One or more such sources can be present. Suitable sources of fluoride
ions include fluoride, monofluorophosphate and fluorosilicate salts, and amine fluorides,
including olaflur (N'-octadecyltrimethylendiamine-N,N,N'- tris(2-ethanol)-
dihydrofluoride). Any such salt that is orally acceptable can be used, including without
limitation alkali metal (e.g., potassium, sodium), ammonium, stannous and indium salts
and the like. Water-soluble fluoride-releasing salts are typically used. One or more
fluoride-releasing salts are optionally present in an amount providing a total of about 100

to about 20,000 ppm, about 200 to about 5,000 ppm, or about 500 to about 2,500 ppm,
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[0040] In another enbodi ment the conposition conprises

an orally acceptable source of fluoride ions. One or
wonReg/0x16h sources can be present. Suitabl e soPCT/ES2006/031803

fluoride ions include fluoride, nonofluorophosphate

and fluorosilicate salts, and am ne fluori des,

i ncl udi ng ol afl ur

(N -octadecyl trinethyl endi am ne-N, N, N -

ﬂut)ﬁaeslsas ewha@%ammohdmé afthogid ﬂﬁande%?éusg%ghlﬁﬁésten@ hat

Is orally acceptabl e can be used, Inc it hout

111115&5@1%?}; AP nit(gll AboHPé g %(t(? abut 590 %&%?bgg%ﬁé %ﬁ(’inﬂg)%i or about

I‘um stannous an ndi um sarf _
oL B e A0 S R a P e S

i on resent, in _an anount provjding a total of
oGk @%@y coBPaR lnzle}dﬁov%ﬂh%lmﬁﬂ%&h flaxsernis, calptsis: and other
5, 000 or about 500 to about 2,500 ppm fl uoride
aCtiVéﬁﬁgTe"%WéF gich g8 puikpXidagy and enti-gnfiamenasignagents. The components
fluoride-releasing salt present, illustratively an
aregfrouHatedintapraliconipaBitiing accatsing togPpwa praged@eD5% t 0
about 1% or about 0.1%to about 0.5% sodiumfluoride
[0042] weiTyloth mates bed gelesmintin najor bmosatspHimirhdotemts dndQdddlly an
O her conponents include, without |imtation,
abrhbify eoraFdusd oﬁ&lr%ﬁcﬁlﬂﬂﬁor adeth Qéalg, Akl YR fbﬁﬂﬂ@c@d @Ath Srarious
such as antioxidants and anti-inflammation agents. The

(RRTRAEABHLS s8EPas| RliBAHe3hEGtd, MR pREA cHYPTAS] dnliGAFammati
acacgggdlng fo kﬁbmﬁ proc%%hres P 8042 Tootﬁ'ﬁastggngﬁg

agdH®, §nc?ﬁl@§1ﬁé Bn B8diQ6n %rméjmtEa&Enﬁg%?&ﬁﬁt i3 and usually

an abrasive conpouna or CO[TpOUﬂ or teeth cleani ng.

y I var S, actlve N ent.s
d3Eh AR L N RS BB
like,.in addjtion to

S R R Luﬁ?ﬁeraqu’ P 6RO SO AR

nmout shes contain the active conpound | in a liquid
amount of solvent, up to 98 or 99% by weight. The actlr{;g compound I is optlongllly

formulated together with surfactants, colorants, flavorants, and other active ingredients.
[0044] In another embodiment, the invention provides for providing formation of
plaque on an oral surface of an animal. The method comprises applying to the oral
surface an oral composition that contains an amphoteric surfactant in combination with
an ethylenic polymeric material comprising a plurality of phosphonate groups. The
e|thy1enic polymeric material in various embodiments includes the phosphonate polymers
described above. The composition preferably contains a betaine surfactant aand further
contains a phenol-containing compound. In various embodiments, it is observed that the

composition on application to an oral surface such as the teeth inhibits plaque formation

on the surface to a higher extent than compositions lacking either the polymeric material
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carrier such as water or water/ethanol. Generally, the
conpositions contain a major anount of solvent, up to
w@200010298% by wei ght. The active conpound | i SPCT/US2006/031803
optionally fornulated together with surfactants,
colorants, flavorants, and other active ingredients.
[ 0044] In another enbodi nent, the invention provides
for providing formation of plaque on an oral surface
or thefanPRo@AE SRtactahRe THE LAHACAABE baBed SRRINHuRRENS & doAuman
oral surface an oral conposition that contains an

subj bhoteric surfactant in conbination with an ethylenic
polynmeric material conprising a plurality of

phosphonat e groups. The ethylenic polyneric nmateri al

i n various enbodi nents includes the phosphonate

[0045b| y rw esotHersmrtiodisnenaiasiayerTion powges 2indthod gfrimpeavatg o
contai ns a betaine surfactant aand further contains a

mainphieinglthecysteminhaaith obiip culsjekt. The wathiod eemeriize dppiging so thiet
IS observed that the conposition on application to an

oral o&valy of tief smbjRcisdhcdralavmipbeitidreednfaihif B bh biably At@&@tible carrier, a
formation on the surface to a higher extent than

betafe RSt Aol yrA&GHEoRPrishE B 8lurdlIE oPH K ABHateCorbBise il ddnOr
the anphoteric surfactants. The nethod can be carried
. . . - . . r

S R R T S b R
' ' ' I nj t.he. system c, health of the

redubHRhEHY bR, T St oieded Gt AL D bt yiFof he
cavi f the subject an oral conposition containing

phosgﬁo’ba&%mqvngré gigsﬁflg%ff %&rrier, a betaine surfactant, a
pol ymer conprising a plurality of phoshonate groups,
and an anti bacterial phenolic conposition. Application

EXAWIPLE® conposition to the oral cavity reduces the
| evel of bacteria. In various enbodi ments, the polyner

Exaeplefri BRsthanske Birmb@on

Ingredient Wt. %
Sorbitol 10.0
Tegobetaine (13% aq) 1.42
Glycerin 10.0
PVPA, Sodium salt 3.61
Ethanol (95% aq) 10.0
Propylene Glycol 7.0
Phenolic Flavor 0.15
Water to make (menthol) 100.0

The above ingredients were combined into a mouthrinse that can be used twice daily.

Example 2 — Toothpaste Formulation

Ingredient Wt. %
Glycerin 25.0
Carboxy methylcellulose 1.3
Saccharin 0.3
Sodium fluoride 0.3
Silica 30.0
Sodium laurylsulfate 1.5
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phosphonat e pol yners descri bed above. EXAMPLES Exanpl e
1 - Muthrinse Fornmulation Ingredient W. % Sorbitol
waod/oTagobet ai ne (13% aq) 1.42 dycerin 10. 0 RVPBS2006/031803
Sodium salt 3.61 Ethanol (95% aqg) 10.0 Propyl ene
G ycol 7.0 Phenolic Flavor 0.15 Water to mnake
(menthol) 100.0 The above ingredients were conbi ned
into a nouthrinse that can be used twi ce daily.
Exanpl e 2 - Tpgbbgaist G0Bpaqyul ati ol ngredi ent W. %
A ycerin 25. OpHeaslRORMvdrembythele! | ulose 1.3 Saccharin
0.3 Sodi um f | pxpp A d@dftm3salt 3.0
Water to make 100.0
The above ingredients were formulated into a toothpaste that can be used twice daily.

Example 3

[0046] A mouthrinse formula of Example I is tested for percent plaque inhibition in a
human clinical trial. It was compared to a similar formulation, but one which lacked
betaine and the phenol-containing compound. For the mouthrinse of Example 1, 36% of
plaque inhibition is observed. For the comparative mouthrinse, without the betaine and

the phenol-containing compound, 21% inhibition of plaque is observed.

Example 4

[0047] Various mouthrinse formulations are compared to the mouthrinse of Example
1. As in Example 6, the mouthrinse of Example 1 showed 36% inhibition of plaque.
[0048] A comparative example like Example 1 but containing 0.03 triclosan instead
of the PVPA showed 26% reduction of plaque.

[0049] A mouthrinse as in Example 1 but lacking the PVPA and the phenolic flavor
showed 19% inhibition of plaque.

[0050] A mouthrinse as in Example 1, but lacking the tegobetaine and phenolic flavor
showed 21% inhibition of plaque.

[0051] A mouthrinse as in Example 1, but lacking the PVPA showed 13% inhibition

of plaque.
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Silica 30.0 Sodium |l aurylsul fate 1. 5Tegobet ai ne (30%

aq) 1.7 Phenolic Havor (nmenthol) 1.0 PVPA, sodium salt
wWQ@2@7M&x1er to nake 100. 0 The above ingredi ent SPEBUS2006/031803

formul ated into a toothpaste that can be used tw ce

daily. Exanple 3 [0046] A nouthrinse fornula of

Exanple | is tested for percent plaque inhibition in a
human clinical trial. It was conpared to a simlar
crf | ati on, but one which | acked betaine and the

phenol - cont ai ni ng conpound. For the nouthrinse of
WeE>iaanr]rrpI e 1, 36%of plaque inhibition is observed. For
the ¢conparative nouthrinse, wthout the betaine and
t he_ phengl - cont ai ni ng conpound, 21% i nhi bition of
pl aljue 4" SBLEPHRRFIOBCHMBIENE [ 0047] Vari ous
nmout hri nse_fornul ati ons are conpared to the nouthrinse
of Exa&ppmehqteriqgurfagtaptianhl e 6, the nout hrinse of
Exanpl e 1 showed 36% i nhi bition of plaque. [0048] A
conparatione- ex aapilpmen kengEsigpirectlylonit momnhar nha gofplses a
triclosan instead of the PVPA showed 26% reduction of

pl aquehodpBOek®d gréuprout hri nse as in Exanple 1 but
| acki ng the PVPA and the phenolic flavor showed 19%
i nhi bition of plaque.

2. The composition according to claim 1, selected from the group consisting

of a dentifrice, a mouth rinse, a lozenge, and a chewing gum.

3. The composition according to claim 1, wherein the amphoteric surfactant

comprises a betaine surfactant.

4. The composition according to claim 1, wherein the polymer is a

copolymer of vinyl phosphonic acid.

5. The composition according to claim 1, further comprising a phenol-

containing compound.
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[0050] A nouthrinse as in Exanple 1, but |acking the

t egobet ai ne and phenolic flavor showed 21% i nhi bition
wotooplozxjee. [ 0051] A nout hrinse as in Exanpl e BCT/81006/031803

| acki ng t he PVPA showed 13% i nhi bition of

pl aque. CLAIMS W claim 1. An oral conposition

conprising an anphoteric surfactant; and an hono- or

copol ymer conprising an ethyl eni c nononer that

CO%PV'S%ﬁc@d%@ﬂ@@ﬁﬁ%ﬁ%&hﬁﬁﬂﬂgp 2. The conposition
according to claim1l, selected fromthe group

consi gt oficRudsMddifpmlice, a mouth rinse, a |ozenge,
and a chew ng gum 3. The conposition according to

cl ai m 1, W cgé rb&ecgmgﬂgﬁrrﬁ&loﬁ{éf fe%ﬁ%@rﬁ&d GPIR k3G Sredf

bet ai h& Sur he~conposi tion according to

cl ai @P rein the polynmer is a copolyner of vinyl
phosghﬁﬂﬁ cid. 5. The conposition according to claim
1, further conprising a phenol containing conpound. 6.

An oral conposition conpélsAng an anmphoteric

surfactant; and a hono r topolymer conprising a
nonomer represented by~t hex ucture of

L
(POsM M'p

wherein

- one of A and A’ is a hydrogen atom and the other is selected from a hydrogen
atom or a group —(X),Ry; wherein n is i\selected from O or 1; provided that when n is 0,
m is 1, and when n is 1, m is an integer of 1 to 3; X is selected from an oxygen atom, a
sulfur atom, a nitrogen atom, a phosphorous atom, and silicon atom; R is independently a
hyuderogen atom or an arganic radical;

- Lis selected from a bond and a linking group;

- M and M’ are independently selected from a hydrogen atom, an alkali metal,
and an ammonium ion, or together form an alkaline earth metal or other divalent element;
and

- pis 1 or 2, provided that when L is abond, pis 1.

7. The composition of claim 6, wherein L represents a linking group selected from

an alkylene radical or an alkyleneimino radical.

21



Formula (1): wherein - one of A and A is a hydrogen

atom and the other is selected froma hydrogen atom or
wa@2@roeg167 (X) nRrn; wherein n is i\selected frpoT/0Sm06/031803

1; provided that when nis 0, mis 1, and when n is 1,

mis an integer of 1 to 3; X is selected froman

oxygen atom a sulfur atom a nitrogen atom a

phosphorous atom and silicon atom R is independently

a hyy ﬁﬂm%‘é ﬁ{ 8 We cif A ﬂlmer'haé-a h§mber average
‘9’319‘% A g y

sel'ec roma a I|n I ng droup; -

nt.l ed from a hydrogen aton1 an
n“ﬂeuggwel %?zwt ogﬁﬂgﬁﬁnnlun1lon or together form an

al kal i ne earth nmetal or other dlvalent el enent; and -
pis 1 or 2, provided that mhen Lis a bond pis 1.
7. The conp03|t|on of claim er ei presents

9. Ii ke rFemMpOELEN AeFEEIngior Aaii th Wheine feni ipp Byjaine
al kyl eneim no radical.8. The conp05|t|on accordlng to
surfgdtanitm 6, wherein the pol yner has a number average
nmol ecul ar wei ght of at |east about 1,000. 9. The
conmposition according to claim®6, wherein the
surfactant is a betaine surfactant. 10. The
10. comphesbmhpesiticheecsrdinggo tlaine bavimarén Dikebendy L is a bond.
11. The conposition according to claim®6, wherein nis
11. 0. The composition according to claim 6, wherein n is 0.
12.  An oral composition comprising
- abetaine surfactant;
- a homo- or copolymer of vinyl phosphonic acid or a salt form of vinyl

phosphonic acid.

13.  The composition according to claim 12, wherein the homo- or copolymer

comprises a polyvinyl phosphonic acid monomer.

14.  The composition according to claim 12 further comprising a phenol-containing

compound.

15. A method for inhibiting the adhesion of a bacterium on a dental surface
comprising applying to the surface of the oral cavity an oral composition comprising an
amphoteric surfactant and an homo- or copolymer comprising an ethylenic monomer that

comprises a phosphonate group.
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12. An oral conposition conprising - a betaine
surfactant; - a hono- or copol yner of vinyl phosphonic
wa@edodozaiern salt form of vinyl phosphonic aci d. PABUSZ0h&031803

conposition according to claim 12, wherein the hono-

or copolymer conprises a polyvinyl phosphonic acid
nmononer. 14. The conposition according to claim 12
further conprising a phenol -containing conpound. 15. A

16. metrpgehetir abstriiRk td H8int 18 w%@f?:%ﬁh@ Rt fentt REEIEL 'tﬂh'ﬂb&ﬁp@ses

dental surface conprising applying to the surface of

a pthb?loHJt@ o‘ﬁﬁ UI%’ %seﬂpm% o&%ﬁ&ﬂﬂ 3h tafn%ﬂnt%fqpfeh% I5p gncﬁ@%

nphot e act ant hono- or copoly
conpr|5|ng an et hyl eni c nononer that conprises a
phosphonat e group. 16. The net hod accordi ng to claim
15,, wherein the et I c, nmonoyrer that co
7. o BERBRE ol 5 PP SLPR e hueR iy RBRer ity prises
unt of at least 50 nole % 17. A nethod accordlng
phogpoRs IS BIRPR 5 ProieRi B e RAETRIR YD amPRNtebALRS 9P mole %
conpri ses a phosphonate group is present in the
pol ymer in an anmount of at |least 90 nole % 18. The
nmet hod according to claim 15, wherein the anphoteric
18. dhe fgthodnatcarding ta daim B, hdiemimibe smphatetiasitrfacthdt cofipeises a
nmet hod according to claim15, wherein the hono- or
betapepolfymart. conpri ses a nononer represented by the
structure of Formula (I):

19.  The method according to claim 15, wherein the homo- or copolymer comprises a

monomer represented by the structure of Formula D:

(POsM M)p
wherein
- one of A and A’ is a hydrogen atom and the other is selected from a hydrogen atom or
a group —(X)Ry; Wherein n is i\selected from O or 1; provided that whenn is 0, mis 1,
and when n is 1, m is an integer of 1 to 3; X is selected from an oxygen atom, a sulfur
atom, a nitrogen atom, a phosphorous atom, and silicon atom; R is independently a
hydrogen atom or an organic radical;

- Lis selected from a bond and a linking group;
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wherein - one of A and A is a hydrogen atom and the
other is selected froma hydrogen atomor a group -(X)

woRr/ontierein n is i\selected fromO or 1; prorCTEs2006/031803

and

and

20.

that when nis 0, mis 1, and when nis 1, mis an
integer of 1 to 3; X is selected froman oxygen atom
a sulfur atom a nitrogen atom a phosphorous atom
and silicon atom R is independently a hydrogen at om

or d
6N71 afld g«?%&mﬁ@ﬂ:‘rxgéﬂtlg sele!‘:teéé1 frgﬁl:%{n}g@% Sn SfdnTaf RMNag aBAR Ghead,

I i nki ng group; entl’y selected

In{ len%nﬂ%(ndl Qofe#tl%?’fmﬁlnan 11 E iT8i ﬁlet’a]hwheq ran%!E%Pél Ilﬁgﬁt
: orman a Ine earth metal or ot
dlvalent elenent and - p |s 1 or 2, provided that
when L is a bond, pis 1. 20. A met hod f or pronot i ng
or inproving t heal t_h of a human conpri si ng
appl RS At LoPteK e‘%aﬁ% g"éﬂgl" MBAR H - cavity an oral
conmposition conprising an anphoterlc surfactant and an
hono- or copol ynmer conprising an ethyl enic nononer
that conprises a phosphonate group.
A method for promoting or improving the systemic health of a human comprising

i

applying to the surface or the oral cavity an oral composition comprising an amphoteric

surfactant and an homo- or copolymer comprising an ethylenic monomer that comprises a

phosphonate group.
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