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[0003] Various antibacterial agents have found to have the clinical ability to

retard the growth of bacterial and hence have the ability to minimize plaque formation,
oral infections and diseases associated therewith. However, many antibacterial agents
are incompatible or unstable with other oral care active ingredients, difficult to deliver
in vivo, or may inactivate other desirable additional oral care ingredients. Some
antibacterial agents are difficult to formulate in oral compositions or are expensive.
[0004] It would be desirable to develop highly efficacious oral compositions
that prevent or combat plaque formation, as well as other detrimental oral health
implications, by using a stable antiplaque and/ or antitartar active agent. Thus, there is a
need for an oral care composition that effectively reduces the development or
progression of oral disease, preferably by having an active ingredient that functions to
diminish the effects of oral disease by preventing or reducing multiple etiological

factors that contribute to and/or exacerbate oral disease. Further, there is a need to use
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another; 1ikew1se the same may be true for R" and R"". Such siloxane polymers may

terminate in any variety of terminal groups, such as for example, trimethyl silyl
((CHa)3Si) terminated siloxane, or ethyl vinyl terminated siloxane. Often, the siloxane
polymer is crosslinked, for example, in a hydrosilylation reaction where ethylenically
unsaturated groups react with hydride groups.

[0007] Conventional polyorganosiloxane polymers are hydrophobic.
However, in accordance with various aspects of the disclosure, the active ingredient
comprises a siloxane polymer that has at least one hydrophilic region. In various
embodiments, the hydrophilic region comprises one or more hydrophilic moieties, such
as alkylene oxides, amines or phosphorus-containing groups. In certain embodiments,

the hydrophilic region includes a moiety comprising phosphorus. Exemplary
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whereG8/18 iseclE&.tQ@ fxqﬂ‘n"\ the group consisting of: alkyl, aryl, amide, ester, pyrrolidone,
vinyl, acrylate, siloxane, urethane, carbonate, vinyl alcohol, alkylene oxide, and
combinations thereof; and Rz comprises a moiety selected from the group consisting of:
phosphate, phosphonate, phospholipids, a phosphate-containing group, and
combinations thereof. In certain embodiments, R; alkyl and/or aryl groups range from
(C1 - Csp), and in some embodiments have lower alkyl/aryl groups, for example having
from Cz - Cyo, optionally from Cz - Cs. In certain embodiments, alkylene oxides can
range from Cz - Cy, thus including ethylene oxide, propylene oxide, and butylene oxide,
of which multiple groups may be provided. “x” ranges from 0 to 100 and “y” from 1 to
100.

[0010] In certain embodiments, Ry comprises -(CHz)v-(Q)., where Q is at least

one group selected from: an alkylene oxide having Cz - C3, such as C2H:0 or C3HsO;
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where Rz is a pendant phosphate group, such as -PO3H: or -(CH3CH2H30),PO:Hz, “x”
is 0 to 100, “y” is 1 t0 100, “m” is 0 to 15. In other embodiments, the siloxane polymer
comprises at least one phosphate and at least one amine group. An example of a
suitable compound of such a siloxane polymer comprising a phospholipid as the

phosphorus-containing moiety has the formula (I11):
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Chemic@l@%n@érvﬂr@ New Jersey, United States of America under the trade
designations PECOSIL® PS-100 (a dimethicone polyethylene glycol (PEG-7) phosphate),
PS-200 (a dimethicone polyethylene glycol (PEG-10) phosphate), WDS-100 (a
dimethicone polyethylene glycol/ polypropylene glycol (PEG/PPG-7/4) phosphate),
WDS-200 dimethicone polyethylene glycol/polypropylene glycol (PEG/PPG-12/4)
phosphate), and PECOSIL® PSQ-418 (Steardimonium hydroxypropyl PEG-7
dimethicone).

[0015] These commercially available phosphated siloxane polymers generally

have the following structural formulas (IV):
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where Ry is selected from H or -POaHz, “x” is 0 to 100, “y” is 1 to 100, and “m” is 0 to 15,
and “n” is 0 to 15. For example, a siloxane polymer having R, selected to be H is
commercially available as DC-190 and is available from the Dow-Corning Company,
Midland, Michigan, United States of America. Other suitable siloxane polymers having

hydrophilic regions are commercially available under the trade names DC-193

(polyethylene methylpolysiloxane copolymer or PEG-12 dimethicone) and DC-5103



ingredients are generally believed to operate by
either (or both) of two predom nant anti-attachnent
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are a matrix fornmed on an oral surface, typically on a
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with receptors on an oral surface. It is believed that the bacterial cells attach to the
salivary glycoproteins on the oral surface, e.g., enamel. The bacteria appear to form a
stronger attachment by generating extracellular glucan polymers to adhere to the oral
surface. The bacteria then grow and divide to form a dense layer on the oral surface.
After a specific density is reached, it is believed that the bacteria reorganize and begin
to form pillars and irregular surface structures. Further, the biofilm matrix is believed
to have a complex association of multi-layered and diverse species that form cell
clusters attached to the anchoring bacteria of the first layer.

[0020] Without being bound by any particular theory, it is believed that one
mechanism by which anti-attachment oral care agents are believed to operate is where

the anti-attachment agent interacts with the bacteria itself to disable it from attaching to



the anti-attachnent agent interacts with the bacteria
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oral surface, as well as the amount of biofilm present prior to treatment with the active
ingredient. It appears that certain siloxane polymers having hydrophilic regions alter
the surface energy of hard tissues, such as enamel (by reducing the surface energy), and
in turn, prevent or reduce adherence and attachment of microorganisms that may form
a plaque biofilm on the tooth surface. Preferred siloxane polymers have substantivity
on the tooth surface, such that they remain attached for a sufficient period of time to
effectively prevent or reduce microorganisms’ growth and or adherence to the tooth
surface, thereby preventing or reducing biofilm formation.

[0023]  In some embodiments, an oral composition comprises an anti-plaque

and/or antitartar active ingredient that is a siloxane polymer comprising at least one
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[0024] Such oral compositions can optionally comprise other active ingredients
that are less complex to formulate in an oral composition or provide particular desirable
oral care benefits, for example, polyphosphate anticalculus compounds or anticaries
agents, as will be discussed in more detail below. In certain embodiments, the oral
composition comprises an antiplaque or antitartar agent that consists essentially of a
siloxane polymer having at least one hydrophilic region.

[0025] In various embodiments, such an antiattachment effect is obtained at
relatively low concentrations. For example, the oral composition comprises an active
ingredient having a siloxane polymer having one or more hydrophilic regions that is

present in the oral composition at about 0.001 to about 3% by weight, more preferably



that is a siloxane polynmer conprising at | east one
hydrophilic region. [0024] Such oral conpositions can
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hydroé@%iﬁ ?Q%oé,oa% Rllé)%é KPLO ufh Ig“b% ‘Jba)} 10%%61%@1%%?1?81591{2 l:g'relséﬂt disclosure,
promoébaEainbaione effead@uintdphadue 1Ripetts 2. 16%eb Y oM&inghitions in
In certain enbodi nents the oral conposition conprises
compagissi vogamenyodthreantwamiroiad megrediembs whitdarephadhied away in the
regi ons at about 1% by weight. [0026] In accordance
aqueoys DFY gayino .S bl bk Iﬁweaabwr@apr%%ﬁ CqJfalus or tartar
OER? itions having an active ingredient conprising a
Controgi oxethe polymer with a hydrophilic region, as
omp degh dd}idd%%n\{%diﬁ%témglﬂ(}ﬁéﬁiﬁaﬁfmé BBt pragseahd
i sclosure, pronotes |onger and nore effective
anticalantus-qrhlague chewpesition @ntdiostine sioneer tpodymershaving a hydrophilic
. conparison with many ot her antim craqbial ingredients
regionggithe sele anfintaspie/ améyaqtﬁnﬁh@ga%ﬂ}%b HBWaV e Ay Fexfainsych
reduction i n plagy in,.tur ' cal cul .Qr,
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anti cal culus oral care conpdsition contains the
shouldsbé cacahél ypsel aotsd . slflaavliedgthe duditiopdli dctive iegpedierds shdidd not react
. sole antiplaque/ antibacterial ingredient. However, in
with og detragtfrom the efficacy and bioavailability of the siloxane polymer agents.
[0028] Non-limiting examples of oral care active ingredients for oral
compositions, include for example, tooth whitening agents, antimicrobial agents, anti-
caries agents, antitartar agents, anti-plaque agents, anti-adhesion agents, desensitizing
agents, anti-inflammatory agents, malodor control agents, flavoring agents, coloring
agents, anti-aging agents, salivary stimulants, periodontal actives, conditioning agents,
moisturizing agents, including emollients, occlusive reagents and humectants, natural
extracts and essential oils, nutrients, enzymes, proteins, amino acids, vitamins,
analgesics, antibiotics, and mixtures thereof. Exemplary oral care actives among those
useful herein are disclosed in United States Patent Nos. 4,894,220 to Nabi et al., 5,288,480
and 5,776,435, both to Gaffar et al., 5,681,548 to Esposito et al., 5,912,274 and 5,723,500
both to Stringer et al., 6,290,933 to Durga et al., and 6,685,921 to Lawlor, as well as in

United States Patent Application Publication No. 2003/0206874 to Doyle et al. Further,
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i from about ..0. 0001% t o _about, 10% preferably .

AP el A B a Sy Aot yearbp i e active
ingred®@RUTn Ler@di¥od AN BN WdYiloxane polymer comprises an anionic group
or moiety and it is desirable to avoid strongly cationic active ingredients, because such
anionic compounds can bind to the cationic active ingredient potentially reducing its
bicavailability. In such embodiments, the oral composition containing an anionic
siloxane polymer, such as an anionic siloxane polymer having a pendant phosphorus-
containing moiety, is substantially free of cationic active ingredients.

[0032] However, in other embodiments, cationic active ingredients can be
suitable for use in oral compositions, particularly when the siloxane polymer is only
mildly anionic or the cationic active is only slightly cationic. In various embodiments,

suitable cationic actives include, for example, quaternary ammonium compounds, such

as, benzalkonium chloride and benzethonium chloride; pyridinium and isoquinolinium
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'n ot her o I men cationic active |ngred|ents ca

active bfgrsdhleh&hire ehaymes, antllmckilﬂigby RPOSENangpie, p]ﬁﬂédge(élmzﬁfﬂey such
when the sil oxane polyner is only mldly anionic or

as cystelfe pratgasefi @r mme\mqt@sw @xaef,nplghtarqmmt fesirably selected from the
variou enbodl ita i C actives

groupy g Eof PMBLE T 4red Heit EheLaFex A arar Esihhlsayves of

Carica g)ﬁ&ga)a cmqgci}‘rzf?%%ﬁﬂ'eLﬁ@bfﬁ@é@fmﬂ?tl@ﬂ?te@(%% 951'f trees Ficus

um and 1 soqui nol I ni unc

glnbmﬂgn Rhlldm"@mf@a@dlﬁl@yisbwhtdﬂ Eridintl nGdviceE ikeliel), gthet fﬂsﬁﬂélﬁ@ and serine
erivatives such as hexetidi ne; am di ne derivatives

proteasgse pluseaineiasmi dpdtanaset DLETAS®S ! lymzs@w,upiamtehpase gastric lipase,
vatives sugg.as oct eni di ne. catlo i c ac

pancrenfic e IR BE oA 81§,Y”6‘P§YBF"§‘0 afiplgge, amatyseds, fectoiéirin,

gingipains, glucose oxidase, elastases and/ or cellusases pectinase, and mixtures thereof.
Other exemplary biofilm disruption agents for the oral cavity include synthetic histatin,
furanone, derivatives of furanone, and mixtures of any of the above.

[0034] Other useful oral active ingredients include fluoride ion sources,
preferably present in an amount sufficient to supply about 25 ppm to about 5,000 ppm
of fluoride ions, such as sodium fluoride, potassium fluoride, sodium fluorosilicate,
ammonium fluorosilicate, sodium monfluorophosphate (MFP), and amine fluorides,
including olaflur (N'-octadecyltrimethylendiamine-N,N,N'-tris(2-ethanol)-
dihydrofluoride). Actives can also include stannous and/or zinc ion sources. Suitable
stannous ion sources include without limitation stannous fluoride, other stannous

halides such as stannous chloride dihydrate, stannous pyrophosphate, organic stannous
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of tropical fig trees 'Ficus glabnta), krillase

(e.g.. petaasiphe sodsohat @edhrhooinnAshis, (atﬁcadyrnnhit)lresotﬂwbmof) Thus, linear
cystei ne and serine proteases gl ucoanyl ase,

molec‘aléséyrdﬁhaééateﬁm%nmlﬂ he{eseryReungs spfu @W@ar@aggerﬁé include

those Sélﬁ %%t%pgtg.lﬁl rrlsg yéaiwlogglggts cfus}]glea‘%%me aphay Séarar}ait%Pyrophosplwate,

dialkal loP S RR108; n@kéﬁﬁ&@gﬁ&gﬁ 33€ 52l ANV, 10/P,07, NaoKoP20y,
cel l usases pecti d m xtures thereof. I%er

NaxHBx@ng daKyHE?P0F;} hma dydiaypiosphatgenth af sodivine ndpa]lyphosphate
cavity include synthetic histatin, furanone
sodiurgérimetanhesphate, prminoHes thesepfmlr varioss @fnlm{nn@ﬂtsn 1ech active

ingredf T gl EraAcaRhToH Rt cagh HopBF bHE g AP ECIFE Farey,
preferﬂﬂg YRk S zfxlﬁ(ﬁ{tqntto EIH?Ju% @gao(l)ﬁ’th@QBH{ AR Pl ?&%‘}ﬁ%tes may also

00 ppm of fluoride ions, such as sodi u
be useﬁpﬁoaésaMFﬂé las atmd@mg&edieum il honesarel aoat @eardiMP odmpositions, as
fluorosilicate, sodium nonfl uorophosphate (M-P), and
will bexhiseressed iorictesletaihbelowi ng ol af | ur

ﬁ%%?Ct ntﬁgtllg erulnr(g%tlc rlleear:g%o?yca?goxﬂa'\bes ard erxlsg % lﬁt(nown az; efficacy
enhancing agents for certain active ingredients, in particular for enhancing efficacy of
oral care ingredients, including antibacterial, antitartar or other active agents within the
composition. Further, such compounds may also be used to form films, as described
below. Such anionic polycarboxylates are generally employed in the form of their free
acids, or preferably partially neutralized or more preferably fully neutralized water
soluble alkali metal (e.g., potassium and preferably sodium) or ammonium salts.
Preferred copolymers are 1:4 to 4:1 copolymers of maleic anhydride or acid with
another polymerizable ethylenically unsaturated monomer, preferably methyl vinyl
ether (methoxyethylene) having a molecular weight (M.W.) of about 30,000 to about
5,000,000. One preferable copolymer is methylvinylether/maleic anhydride. Examples

of these copolymers are available from ISP Corporation, Wayne, New Jersey, United
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ot her stannous halides such as stannous chloride
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(
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includp ébypxad pbatteacdmio lnds, oeddiglsuasinantstabicand gdge ftmaric and
i ncl ude those such as sodLun1triponFhosphate, sodi um
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0
. tetraal kalii t al ro hate salts.such.as .R. Qy,
cctive b G0 By BB ARG B G PR
ranﬁk@ﬁ&ﬁ@ﬂ@kﬁé&%&ﬁﬁhﬁé(§RFHﬂ@?&ﬂhﬁﬁh&ﬁﬁ&%ﬁﬂﬁ&ﬁﬁﬁ@Qhﬁ%&kﬁna
trinmetaphosphate, or m xtures thereof. In various
roxatidinbopifatetits, lasiticling dBli-0848, Byl ¥-@b2Tit, zaktidinpregeatidinat mifentidine,
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BMY-37068 Gidbi 44830 Bl ] Aplick 162816, TamBRHaTeo N Y-HE72/, SR-58042, BMY-

0 si td Qn, ,Pol yphosphat e al,so..he u
25405 SQRARL O R eI hYRIRRAE DN PR LR 50 D107,
FRG-881 £3M%1-BA01C APBPSINdiRRSE.-6337, HB-068 4] StlsSeArb RS,
detail below "[0036] Synthetic anionic |inear
Desengitikirgeargeaxyh sfelsharem mlchalaysdthsdimaveitrate, gbtassany chloride,
enhancing agents for certain active ingredients, in
potasspaptaiaterpdtassiemmRismnbagates PrieasiinbpxaJple, petassium nitrate,

il ngredients,. including antibacterial, antitartar or
Stronﬁb’?ﬁl@aﬁ%aaﬁﬁ\?@"&&gﬁ er\‘?&lg{‘hi n the conposition. Further,
gg@g} Fggig@%@éoﬁﬁ%sﬁ{o?@ d1ehépRdehPirvRhBbhIchA®pt®Bally comprise

other anti-plaque/ plaque disrupting agents in addition to those set forth above,
including without limitation: copper, magnesium, and strontium ion sources, typically
provided in salt form; dimethicone copolyols such as cetyl dimethicone copolyol; urea;
calcium lactate; calcium glycerophosphate; strontium polyacrylates; and mixtures
thereof.

[0039] In certain embodiments, the active ingredient is an anti-inflammatory
agent. Certain useful anti-inflammatory compounds include flavonoids, flavans,
parthenolides, such as sesquiterpene lactone parthenolides, androstenediol (AED) and
dehydroepiandrosterone (DHEA). Other useful anti-inflammatory agents are non-

steroidal anti-inflammatory drugs (NSAIDs). Examples of useful NSAIDs include
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1,500, 000). In various enbodi nents where a synthetic

Gaffarazhiloiled peiveosen @y 2Mbe Allteriativield edin additien, a local or systemic
conmposition,.it is preferabl resent from about . )
analgeg (8954 BSIHBUEOLIR Cawmm%égﬂ» sedivsadicy late gt fripghanolamine

licv] AQ€ B gd_ot her conventi ona! a_ct ive i ngr edi ent_s and
Salcyl nc?u%gQ#ood acids such as citric, lactic, maleic,

$OWI0| Ni KurtlR&CO6HItEbled@PINElan{HA®E | 6caRédlidgdb Rint Safe for oral care
acids, and m xtures thereof. H histam ne Teceptor

compagiticagenirgirsseaneovttiinatios of af leagtanedldvugnosdiredias leakt one flavan,
ant agoni sts useful herein include cinetidine .
such agexanpl i) NPRRP TINPnwhiqhos spandsctured apdisglsl by Unigen

Pharm GRS HER e, R €L SR 0%y SRIRELALNS 6 pescriprion

Foxa i ne, dine,

of UNBATI i@ €an Bé ZRtd Hidenitbd isgntbd Phidgr ABMYcRB38 Publication No.
SKF- 94482, BL-6341A, | Cl-162846, ram xoti dine,

2003/ 0B 6487 7ja. SR- 58042, BMY- 25405, |oxtidi ne, DA- 4634,
bi sf enti di ne, sufotidine, ebrotidine, HE-30-256
00Hd b 3 Exemmaggantiorfan e ulianscbie agrediantgyehpde butylated

ol B89 B0 TS 07 g S8R BRTI 0 ERR s
tocopl’%%l@ r(‘j/i%nin E), flavonoids, polyphenols, ascorbic acid (vitamin C), herbal
antioxidants, chlorophyll, melatonin, chloride, calcium, calcium oxide, calcium chloride,
disodium ubiquinone (coenzyme Q1o), ethylhexyl gallate, hydrogen peroxide (also
useful as a whitening agent), iodine, lycopene, magnesium ascorbate, potassium sulfite,
sodium bisulfite, thiolactic acid, and mixtures thereof. These active ingredients are also
used in personal care and cleansing compositions.

[0042]  In certain embodiments, the compositions comprise active ingredients
that are antibiotics, such as augmentin, amoxicillin, tetracycline, doxycycline,
minocycline, metronidazole, neomycin, kanamycin and clindamycin; and mixtures
thereof.

[0043] Suitable nutrients include vitamins, minerals, amino acids, and mixtures
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worRoorasessl t her eof . [ 0038] The oral conpositi onBCHUS100B067495

present invention can optionally conprise other

anti-pl aque/ plaque disrupting agents in addition to

those set forth above, including wthout |imtation:
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mouth Sfr? eu ?lflta 1c8r1%cluu Pg tggtl‘{p\égte?gc%? lﬁan:vtﬁér%dgnﬁpgﬂﬁgﬂams pastes),

confecﬁ@ﬂmlifclﬁﬂﬁ%g‘loéén%&r 88@BAM), Mdi A RIARR, or &y othlet Fbrm
mar j orant')) as disc osed in United States Patent

knowrApdneceftskahirSere at. Seectidn 2656Ge¢BR daorivbeorabbnentsad dependant

filed Cctober 24, 2005, or magnolia extract, derived
Ontheﬁk%ﬁﬁ%Pa%ﬁ§ﬁlﬂnﬂhe Mhgnol i acepe fanmily, such as

g@(?{lﬁ Qcaf Io ex m atls‘\edgscrolslged AN tﬁdt 1¥ox ne active
e ey diran e ths R PRSEETHIS 1 AT AP e R
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tri et hanol am ne salicylate can be used. [0040]
includng gyap, begds @P@ialb‘leéfsa%{msrlHﬂﬂlﬂta%ﬁf%ﬁ%t&dlrp@ﬂonal polishing

formulat®h§ %Ir gl%f %her o];r%rkr{)orv%li t& 8h€ of skill in the art.

[0046] In various embodiments, an orally acceptable dentifrice carrier used to
prepare an oral composition comprises a water-phase. Conventional ingredients that
can be used to form the carriers listed above are well known to the skilled artisan. As
recognized by one of skill in the art, the oral compositions optionally include other
materials in addition to those components previously described, including for example,
surface active agents, such as surfactants, emulsifiers, and foam modulators, viscosity
modifiers and thickeners, humectants, diluents, pH modifying agents, emollients,
moisturizers, mouth feel agents, sweetening agents, flavor agents, colorants,
preservatives, solvents, such as water and combinations thereof. It is understood that
while general attributes of each of the above categories of materials may differ; there

may be some common attributes and any given material may serve multiple purposes
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free of non-compatible surfactants, such as strongly cationic surfactants.

[0048] Generally, suitable surface active agents for oral carriers are those which
are reasonably stable and foam throughout a wide pH range. These compounds are
well known in the art, and include non-soap anionic (e.g., sodium lauryl sulfate (SLS),
N-myristoyl, and N-palmitoyl sarcosine), nonionic (e.g., Polysorbate 20
(polvoxyethylene 20 sorbitan monolaurate, TWEEN® 20) and Polysorbate 80
(polyoxyethylene 20 sorbitan mono-oleate, TWEEN® 80), Poloxamer 407, available
under the trade name PLURONIC® F127 from BASF Corporation, Florham Park, New
Jersey, United States of America, cationic, zwitterionic (e.g., cocoamidopropyl betaine
and lauramido propyl betaine), and amphoteric organic synthetic detergents. In
embodiments where the active ingredient comprises an anionic compound, the surface

active agent is preferably selected from the group consisting of: non-ionic surfactants,
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acceptft s3fiof GuPhilheS PR AFEESET Bt By a i Tef wiler 87 water
and al&HHo@ mi@b&e. Further, in various embodiments, the oral carrier typically has a
humectant, surfactant, and a pH buffering agent.

[0051] In embodiments where the oral composition is in the form of a
confectionary, an exemplary carrier is substantially solid or semi-solid. Confectionary
carriers are well known in the art. For a lozenge, the carrier typically comprises a
lozenge base material (for example, comprising a non-cariogenic polyol and/ or
starch/sugar derivative), an emulsifier, a [ubricant, a flavoring agent, a thickener, and
optionally, a coating material. Chewing gum carriers generally have a chewing gum
base, one or more plasticizing agents, a sweetening agent, and a flavoring agent.

[0052] Inembodiments where the oral composition is in the form of a film, an

exemplary carrier is substantially solid or semi-solid. Generally, such film carriers
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conmpounds sel ected for the oral conposition. [0047]

Typi cal useful surface active agents are disclosed in

the patent references referenced and di scussed above,

including in United States Patent No. 4,894,220 and
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fillers,iwdkingiagants, and viscpsisr sladelyingagenthe carrier corrpr i ses

T cPEbhebtRbe e o8 Cabebaietir & g ol o
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groups identified in Fornula | above), the siloxane
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th h
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single E@ﬁl‘pgﬁéﬁﬂ & Sp}lla%es ‘I‘I@%H?é}tehﬁlwédirrfeﬁﬁse tRd o2 '&ofrﬁﬂﬁﬂidlpmgludes both

sur ct ant such as strong Yy cationic su tants

a first pR@48fcdirh@mapbyentshiat alel sepatitélgaraidcdinve. dgantasningrthe
oral carriers are those which are reasonably stable
compaaedtsssanratelygeghivas oalyibae thetamaperentThrsmasgaipedridsuch a way

as to sgﬁﬁ%%vﬁ% \( ér%&\/e\ﬂt g}%&%{]ﬁ%&ﬂ? 9? nlgqjéé]rgi)gg%@ﬂ%;thg %?ﬁ composition

with a%méf k&h%ﬁbg%@tgﬂh%} & JBnt\ %%@@IW 5) 5\ §italc Eﬂ{t[fonent oral

compcmlftﬂi igengileyed WERMN ﬂ)eré Q}e afel oPalors onduahpatble in edlents
(polyoxyethylene 20 sorbitan nono- oleate TVEE
includgd)n throdrekeprapositivn. dipaiekaimipée, if the active mgredlent comprlses a

siloxane polymer ingredient that has an anionic nature, it is advantageous to separately
maintain cationic compounds from strongly anionic components. The separation of
components can be accomplished through any means known or to be discovered in the
art and includes chemical, physical, and mechanical means of separation of any
combination of these. For example, the first and second components may be combined
but certain components are separately maintained by wrapping or encapsulating one or
both in a film, coating, capsule, micelle, and the like.

[0055] Thus, any of the various embodiments of the oral care composition
described above are contacted with or applied regularly to an oral surface, preferably at
least one time a day, more preferably on multiple days in a week, and most preferably

on a long-term daily basis.
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under the trade nanme PLURONIC (r) F127 from BASF
Corporation, Florham Park, New Jersey, United States
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phase.

[0058] The oral composition can be incorporated into confectionary and tropes.
Such methods of forming confectionary (e.g., gum) or tropes (e.g., lozenges) are well
known by one of skill in the art, and can be prepared by stirring the other oral care
active compound(s) into a warm gum base or coating the outer surface of a gum base
(for example, jelutone, rubber latex, vinylite resins, inter alin), desirably with
conventional plasticizers or softeners, sugar or other sweeteners or carbohydrates such
as glucose, sorbitol and the like. Preferably, the siloxane polymer is added to the gum

base.
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hunmect ant, surfactant, and a pH buffering agent.
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ahydrbphﬁk}ﬁﬁdoﬁ Feaoasmposipione desiphateddtComppsitiahel yand
mai nt ai ned. Mai ntai ning the conponents separately
“Compesifion Bs contajn siheanetrolymep dashigspospherihtantagung moieties,

namel}#h g@c@%ﬁb@ﬁ\gﬁ? 2@‘:’ %%hjrt{)(t@]ﬁ L@%g@ﬁ? I:‘:GS%QC Velt er’é(c):rtnpggltlon c”
contains a siloxane polymer comprising a hydrophilic portion having polyethylene and
polypropylene oxide, namely DC-190. Each of these polymers was fully described
above. Compositions A, B, and C are prepared using the ingredients listed in Table I.
Additional active ingredients included in the composition are tetrasodium
pyrophosphate (an anti-calculus active ingredient) and sodium fluoride (an anticaries

active ingredient).
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wi t h anot her conponent of the oral conposition.

Typically, a dual conponent oral conposition is
werploysdl where there are one or nore i nconpatP@i/8S2007/067495

ingredients included in the oral conposition. For

exanple, if the active ingredient conprises a siloxane

pol ynmer ingredient that has an anionic nature, it is

advant ageous to separately maintain cationic conpounds

fromstrongly anionic conﬁéﬂéhts The separatlon of

conmponents can be acconplished through any means known

or to be discovered in the art and includes chem ca

Toodppsts fogpulagfith sthisepa Vet “Neans of separation of any
Comgyd@itionat i on of these. Fora exanple, thesfirst and C

r\r\nrl r\r\rmr\ngni-o v bha condat noad bt oo 4

%@ O A AN T M] L A3 CUTTUT TITL U L>A%L" A\ I o al T U
Ibh@ﬁﬁﬁﬂﬁ@ﬁ?% are separatel% mai nt @i ned %9 wr apgi ng oF
SsodfMc@psul ati ng one pr botdwin a film ceating,| capsuke,
_m_c_el_l_HHH fha | |/a rnnl-_\l-_J Thus’ apny n'F tHe \vlari aus
Tetrasoq e PEPRNSSRIREe he| oral Eare cofposi t P PBn desdri bed >
Pur@POV.EeAr € contactefl W thgor applied r@gularly to ags.
- oral surface, preferably atleast—one Elub a tehay BRre
Sodipmfiuridel y on nul tipl e die in a week®*8nd ngst 243
SorRlcET €rabl'y on a Topg-tersndaily ba3|351@056T The orab
Pnnmncl tions aa=1Vi be e¥d npnr ed by S tahl \l%dl“ a Ag the
Soqﬂﬂﬁaﬁu§“?ngredlents. For’? nstange, in ?he preparatP n
zE@DENT@MEt hrinse, the silzmeane pol ymer23s di sgersed2sm
- anagueous—solvent | and/ —or—alcoholand then addedtoa
S“W?&?ﬁ?gmgﬁehunectawts, sbf fact ant s, aﬁa wat er|. The
woeesul ting rinse product is then|packaged. [0057] o
- Dentifrices are typically hrﬂpa.ed by—addi-hrgvrart-ous
PSWA| ts (including fluorid® salts, when'Phcluddd in the
pcagayrposi t1on), and sweet emers (e ., saccharin), and.oo
-sol Mal—care act:ve ingredient
FD%%ﬁE%ﬁhH%S¥H“Water wher®&!6t is|mxed®¥nto anot he16
Flavo@nt ai ner, all hunPctant@72gunB and pegtyner s 0.72
including the siloxane no!yner Hagrediept—are add?H
Totglyget her. The wat ef baselni xt ule desé¥ bed apove @

added to the container wth the hunectants, guns, and
pol yners. The conbi ned
[0062] Dentifrice compositions containing the siloxane polymers having at

least one hydrophilic region have good antiplaque activity. The oral compositions are
applied to one or more oral surfaces in the oral cavity, and promote overall oral health,
including inhibition of plaque formation, gingivitis, periodontitis, caries, and the like.
For example, where an oral care composition comprises a siloxane polymer having at
least one hydrophilic region, the oral composition effectively inhibits plaque formation
and growth of various oral bacteria on an oral surface. In certain embodiments, the
oral composition further provides at least one of: antitartar, anti-caries, biofilm
disruption and/ or anti-inflammatory activity. Thus, certain oral compositions provide

multiple oral care benefits simultaneously.
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ingredients are optionally heated to a tenperature of
greater than about 400C, for exanple from about 600C
W@ 200abanss1 70 C, to disperse the guns and pol yneCBHUSZNE067495
heated mi xture is then cooled to | ess than
approxi mately 38C (about 1000F). The m xture is then
conbi ned wth abrasives, where it is mxed at high
speed under a vacuum for agbout 15 to about 20 m nutes.
Any flavor oil and any i Pic oral care active
Vvechhﬁgredients are adm xed. This m xture is adm xed to
the water based m xture above, where it is m xed under
hi gh speed] an@ easpuEmiomEbpsisfig £5ieank fHlpRer 58ding a
The surfactant(s) are added and the m xture is again
phosphpnusetontaidingpeosdy. The si |l oxane pol ymer may optional |y
be added with the surfactants, rather than into the
pol ymer phase. [0058] The oral conposition can be
2ot hode- ERBh AcCANEEL] DR, RPErEh AR TS SHEDf the moteties
compr{sea@phosd g asdel@ite] pohh theere plivbnerRengfofs khbbplidte t he
art, and can be prepared by stirring the other ora
phosphbanate grtdspbolipifsoapdosphatatcontainaggpump bad eombinations thereof.
coating the outer surface of a gum base (for exanpl e,
jelutone, rubber latex, vinylite resins, inter alia),
esirap N ] sthcl zer, ft
e R G T e Y SR e
comprBks!6 @6 MpouRidtidvehg e fdrittulhi ke. Preferably, the
sil oxané polynmer s added to the gum base.[0059] Were
the oral conpositionis in the formof a film it can
be formed by any nqg%;r E% conyventi o filmformng
processes, such as VE io% 3 extr? 3on or sol vent
casting processes. |For lle, to ptepare a film by
sol vent castﬂ+g§—1rSK}ﬁ$F@ o) e CH3di ssol ved
in a sufficient amount o¢f a gol vent ichis
conpatible with th ol r.-pAfter a | ution has been
fornmed, a plasticiggﬁscgﬁgbeRéddgé m?fﬁ stirring, and
heat can be applied, if necessary, to aid dissolution,
until a clear and
wherein R; is selected from the group consisting of: alkyl, aryl, amide, ester,

pyrrolidone, vinyl, acrylate, siloxane, urethane, carbonate, vinyl alcohol, alkylene oxide,
and combinations thereof; and R2 comprises a moiety selected from the group
consisting of: phosphate, phosphonate, phospholipids, a phosphate-containing group,

" 144

and combinations thereof, “x” is 0 to 100 and “y” is 1 to 100.

4, A composition according to claim 3, wherein R has the formula:

-(CH2)v-(Q)z, where Q is at least one group selected from: C:H>O, C3H¢O; CHCH(OH);

o

O
CONH,C0O;, NH, CONH, and , wherein “v” and “z” are 1

to 16.
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honbgeneous sol uti on has been forned, followed by the
addition of the active ingredients, including the
W@ R00os308¢1 pol yner, surface active agents, bul kP@mUsS2007/067495
agents, and any other ingredients such as flavors and
sweet eners. For ease of use, the dry filmcan be cut
into pieces of suitable size and shape and packed into
a suitable container. [0060] The foll ow ng exanpl es
further describe and denonstrate various enbodi nents
contenpl ated by the disclosure. Exanple | [0061 j
Phr ee Aot atal mang ogirpiositenazeoptiegavedaiinm 1accopdsingebout 0.001 to
ith various enbodi ments of the disclosure, with each
about ?Aérﬁwmgﬁ@ 04 th SHREe PAlY®RAne pol ymer having a
hydrophilic portion. Two conpositions designated
"Conposition A" and "Conposition B" contain sil oxane
pol ymer havi ng phosphorus-contai ni ng noi eties, nanely
the PECEENLOMBEH2AQ oadithgRisCORInk (17 wiePeitthe composition comprises
respectively. "Conposition C' contains a siloxane
an ingredleneseleordr froimgha grydp opnsistiogpefr tsuofach activg agents, viscosity
modifeg sk diae B pST RS S AN I SIBBL G B RIS, Plasticizers,

e SOTRBSL L4 e S S BRSO AT gL, gooring agers

preser AG¥ @I @0b5ts] 1ed HREhrbgtHdGofCcONPOSi tion are _
t et rasodi um pyrophosphate (an anti-cal cul us active

ingredient) and sodiumfluoride (an anticaries active
i ngredient).[0062] Dentifrice conpositions containing

7he sid coangofaby ME®rime N alitheast RARrh¥emPRRidd Can active
. regi on have good antiplaque activity. The ora
ingredgantpebictddo fronartke gpplip ednsistingefom avtimiavhial sigehgcesantitartar
in the oral cavity,. and pro 'tF overall oral health,
agent, ARANGPIRGUPHHI mwwaws&gem;'ﬁe irg cHBRUPSION Agcigi an dptioxidant, an
. | Y cari the |ike . For examl.e, .
oo RURAERS S 3 G5 A0, i P Bl s, o
desengd@}iyiFeigcR@va Mgalatiok %aﬁﬁr_opra?eﬁw ARPGIhE doRflt OD coldtfg agent, an
oral conposition effectively inhibits plaque formation
anti-aging agent, a salivary stimulant, a periodontal active, a conditioning agent, a
natural extract, an essential oil, a nutrient, an enzyme, a protein, an amino acid, a

vitamin, an analgesic, and mixtures thereof.

8. An oral care composition comprising a siloxane polymer having a
phosphorus-containing moiety, wherein the siloxane polymer is an anti-attachment

agent that substantially inhibits bacteria from forming a biofilm on a tooth surface.

9. An oral care composition according to claim 8, wherein the moiety
containing phosphorus is selected from the group consisting of: phosphate,

phosphonate, phospholipids, a phosphate-containing group, and combinations thereof.
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and growt h of various oral bacteria on an ora
surface. In certain enbodi nents, the oral conposition
wo eoovhas4pr ovi des at | east one of: antitartar, PCT/US2007/067495
anti-caries, biofilmdisruption and/ or
anti-inflamatory activity. Thus, certain oral
conpositions provide nmultiple oral care benefits
simul t aneously. CLAIMS W claim 1. An oral care
dBmpo<it P CRISAMMBPTIHOR 2869 dighte Yoy Hev hBERIN e siloxane
) 0r Us- cgnt.aini I 2. A conposition
pdymegg g%?pgl b 53{18%8? l:ﬁhrﬂsﬁ,ga Séfr%té(i)’{%e‘at | east one of the
noi eti es conprising phosphorus is selected fromthe
group consisting of: phosphate, phosphonate,
PgAos pkol opil dare @nppospbahecardintgaiondlaign §r whipreianke siloxane
conbi nations thereof, 3. A conpgsition according to
polymez|cgimprises wwrl)éqlwtﬁ@i%lpwa@ah}éowaﬁmr conpri ses a
conmpound having the fornmula: wherein R is selected
fromthe group consisting of: alkyl, aryl, am de,
gt er Apyfal ehitcdpositidd hcc8ing & @ain? B! @%@R8n the siloxane
ur et hane, carbonate, vinyl al cohol, alkylene oxide,
polyman dompribenatdmpsunbéraifig tlendrRudonpri ses a noi ety
selected fromthe group consisting of: phosphate,
phosphonat e, phospholi pi ds, a phosphate-cont ai ni ng
group, and conbi nathgns er , "X"~is 0 to 100 and
"y" is 1 to 100. 4u¢5bc§%§os??i%n ac%%%ding to claim

3, wherein R has the f ha:l - ((CH2) !-( , Where Qis
at |east one Sup '9‘% n‘b()l’fﬁ* v %%Us%o,
, H \ / and wherein "v"

CH2CH(OH); CONH, CO R, N
and "z" are 1 to 1&H, 40" Rl—ca.e Chfyposi tion
according to claim21 conprising about 0.001 to about
3% by wei ght of the siloxane polyner. 6. A conposition
according to claim1, wherein the conposition

wheregpRpisisgkested from the group consisting of: alkyl, aryl, amide, ester,
pyrrolidone, vinyl, acrylate, siloxane, urethane, carbonate, vinyl alcohol, alkylene oxide,
and combinations thereof; and R> comprises a moiety selected from the group
consisting of: phosphate, phosphonate, phospholipids, a phosphate-containing group,

and combinations thereof, “x” is 0 to 100 and “y” is 1 to 100.
13.  An oral care composition according to claim 12, wherein Ry has the

formula:

-(CHz)v-(Q)z, where Q is at least one group selected from: C2H20, C3HgO; CH.CH(OH);

o)
CONH,CO;, NH, CONH, and , wherein “v” and “z” are 1

to 16.
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an ingredient selected fromthe group consisting of:
surface active agents, viscosity nodifiers,
wao hiocksnser s, hunmectants, diluents, fillers, pHCT/US2007/067495
nodi fyi ng agents, plasticizers, fillers, waxes,
texture nodifiers, flavoring agents, sweetening
agents, coloring agents, preservatives, solvents, and
m xtures thereof. 7. A conposition_according to claim
14. f udvrhenal edremoreporiticmaciording torrdpiand anhesdn the dlpxane
1 fromthe q{oug>conaﬁ§tigg o% an antim crobial agent,
POLYMELCHURPT PR SR BRE "2aH! ﬂFi9BP8§he, an anticaries
agent, a biofil mdisruption agent, an antioxi dant, an
anti-inflammatory agent, a tooth whitening agent, an
anti - adhesi &flsadert, @HdesensChizi ng agent, a mal odor
control agent, a|flavoring agent, a coloring agent, an
anti - agcRg—age Si-©)j§t-b SitHoHhant, a periodontal
active,” a cdndi lonl agent,|a natural extract, an
essential oil, alnutrient, anlenzyne, a protein, an
am no acid,qyangﬁﬂin, an anatgésic, and m xtures
thereof. 8. An oral care conposition conprising a
si | oxane pdQfrtts) i —aRehosphor us- cont ai ni ng
noi ety, wherein the siloxane polyner is an
anti-attachnent agent that substantially inhibits
whgn?é{ﬁ%'i@-ﬁds@@ $YEHIG A JPCbs'FIz?mx’aist(Pll%thO? upf AGes 190, and
oral care conposition according to clalm8, wherein
“mt'he) @ity contai ni ng phosphorus is selected fromthe
group consisting of: phosphate, phosphonate,
phosphol i pi ds, a phosphat e-cont ai ni ng group, and

nbi nati ons thereof. 10. An qral,K care gonposi.ti.on.
A8 or dhgrA 625 SRR eI 8P T rPB R anEopan iy loxane
polym%fé?@e}ﬁgﬁgés Q&ﬁggﬁhd% pPalSosinlexane. 11. An oral

onposition according to claim9, wherein the
si | oxane pol yner cGhgri ses a pol ydi net hyl si | oxane
pigphate. 1@H3An #ral care conposition according to
cIainwE, mheqein t BRH@HL oxane pol ymer conprises a

d_Rayj f | a:
oS SBREILBTTGLM S o
CHs CH,4 CHZ-CHQ-CHQ—N\E/\LN/\/\W/D/OH

H /

OH }
cr O
H | . /P\O‘Na+

Rsx\w//N\\v//A\v/V O
O

wherein Ra is an alkyl group, “x” is 0 to 100, and “y” is 1 to 100.

16.  An oral care composition according to claim 15, wherein R3 is a Cizalkyl

group.
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wherein R is selected fromthe group consisting of:
al kyl, aryl, am de, ester, pyrrolidone, vinyl,

w@ewyhidsel sil oxane, urethane, carbonate, vinyPCT/US2007/067495
al cohol , al kyl ene oxi de, and conbi nati ons thereof; and
R2 conprises a noiety selected fromthe group
consi sting of: phosphate, phosphonate, phospholi pids,
O T DL T QP AN FATDL AL L NS, byt 0.001 to

0 051 4. ing to claim12, wherein R
about %gdyt‘&g{g&??mn%a&&?%)%&ﬁ?%dz where Qis at |east one
group selected from C2H20 C3H6G, CH2CH(OH); CONH, CO

2, NH CONH, \ / and \=/ , wherein "v" and "z" are 1
f18. 16 Atdorahpargrcaimipesi ot arqpoding torclziotdr fdirgr compirising an

sctive {gf 5 TR HAS A REIR SR ey gjero bl Sgent, an
oo Lo tx" s, LRV J |
o FERABAPBRNE o 50k o8 o 90N il o
antioxRIGO6h 13- irdladh@iafory, ageheraeiodtht Whihlxanetpal ¥igadhesion
conpri ses a conpound having the formula: wherein R3 is
agent, anleathojtizigg @gpnt, ‘axhalosiod controDegerdmltlaydring agentpa £0l@ring

16. An gral care conposition according to claiml15 = |
agent, RRANEIIBIRG PGETY @fala%w stgpigiapt pperg e aien conditioning

§ L a ' 0 clal. 0 i Sj t . .

e, STR08) ELOL oG IG b5 SN FOIPAY L A AP o amino acd,
a vitardfh, aRanfligdkic CAtEnfiRiRestidrest, according to claim8

further conprising an active ingredient selected from

the group consisting of an antim crobial agent, an

antitartar agent, an anti-plaque, an antijcaries agent,

d”bi of N PrAYFEIEGIIREP Age ﬁ‘EQOf%WSa‘ﬁtq??}%i‘ %@gmf’s eg,gomprising a
carriergnﬁtg% :dé(%hftlesglegntdo {era&%r%rbus c'bﬁ&tstrl‘né"%k g&x@ﬁ@ac@ﬂt%rggen%?viscosity
modifiers, thickeners, humectants, diluents, pH modifying agents, emollients,
moisturizers, mouth feel agents, sweetening agents, flavoring agents, solvent, water,

colorants, preservatives, and mixtures thereof.

20.  An oral composition comprising an anti-plaque and/or antitartar active
ingredient comprising a siloxane polymer having at least one hydrophilic region,
wherein the siloxane polymer is an anti-attachment agent that substantially inhibits
bacteria from forming a biofilm on a tooth surface, and wherein the composition is

substantially free of lipophilic active ingredients.
21.  Anoral composition according to claim 20, wherein the hydrophilic

region comprises a moiety selected from the group consisting of: alkylene oxides,

phosphates, phosphonates, phospholipids, amines, and combinations thereof.

27



agent, a desensitizing agent, a mal odor control agent,

a flavoring agent, a coloring agent, an anti-aging
W@e®nt30sal sal i vary stimul ant, a periodontal acRCWES2087/067495

condi tioning agent, a natural extract, an essentia

oil, a nutrient, an enzyne, a protein, an am no acid,

a vitamn, an analgesic, and m xtures thereof. 19. An

care osition accarding to Ia|n18
?énpr#\gm@ TR ORI 3a g Bns 1o 2y MUt Slivane polymer

I f actlve agents, viscosit
AN Q'the rh@A4: 9 y
Conqng% ?le %hlckg e?s ! unect ant s, dlluents pH
nDdlfylng agent s, enDIICH@ts nnisturlzers nout h fee

agentsgc nin gen s, flavoring agents, solvent,

rﬁW@@Mg m@

wat er, | ants, é l/}kégmﬂst’dgves and m xtures thereof.
n

§§§¢ 08% orrprl sing an anti-plaque and/
antl

gr @Hsent conprising a siloxane
polyner ng at Ieast one hydrophilic region,
wher ei ﬁJH;aheClngI ox@plds P T ygeY) m(@H@@gfﬂj@)nRat t achnent
agent that substantially inhibits bacteria from
formng a biofilmon a tooth surface, and wherein the
t Ily A N riy
whereﬁnﬁlglrjlgg ltec%ﬁ Pr%llsll—“f%ﬁf ?E‘)t P 1%9?? Il@ﬂc) a{jgg? 1b8 %9 Fto 15,
and “r¢liapm 29, wherein the hydrophlllc regi on conprlses a
noi ety selected fromthe group consisting of: alkylene
oxi des, phosphates, phosphonates, phospholi pids,
an1nes 6& conbi pati ons hereoéwgz An ora
Z8npo it PIGh CARPOFHIRPICEr EN&itA oM 2 srhereing the siloxane polymer
A conmpound havi ng the
conqn%kgg%ﬁﬂﬁx&ﬁgﬁgﬁﬁngﬁﬂgﬁh &cted fromH or - POBH2, "x"
|s O to 100 "y" i€H} to 100, "nf is O to 15, and "n"
An oral conposition according to claim
réln ne pol ymer conprises a conpound

HsC—r hg5@085 ﬁﬁ{l ny{g aﬁgq:ign "x" is 0 to 100, "y" is 1

CHs CH3 CsHso(C2H4O)MPO3H2
wherein “x” is 0 to 100, “y” is 1 to 100, and “m” is 0 to 15.

24, Anoral composition according to claim 20, wherein the siloxane polymer

comprises a compound having the formula:

CHy CHs CHj CHj

ch—%io—f%i-o);(%i-o)y——s:i—cm

CH3 CH3 R1_R2 CH3
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24. An oral conposition according to claim 20, wherein
the sil oxane pol yner conprises a conpound having the

wo eoombmaivherein R i s selected fromthe groupPCT/US2007/067495
consisting of: alkyl, aryl, am de, ester, pyrrolidone,
vinyl, acrylate, siloxane, urethane, carbonate, vinyl
al cohol, al kyl ene oxi de, and conbi nati ons thereof; and
R2_conprises a noiety sel ected fron1theﬁaro p

where@bﬁs;smqqgecvaIIpﬂWﬁapéonsﬁB@&ﬁ RIS, FHFES,

pvrrolfq]%}? s y %%xﬁ%gt 611{)]%3[}%081 Qcﬁgh‘a,fadlf a?gltvqgt 10%95%%1 alﬂllene oxide,
and c&ﬁ&haaeﬁpﬁfér&éfoana%% gﬁgseg q rﬁ&@gﬂé&mmﬁﬁ e ERRIp
i | oxane pol ynmer conprises a conpound having the

conmsﬁﬁgmﬁl phosqﬂmme,lmidéﬁhbﬁatePﬁﬂ%ﬁamﬂlpicﬁﬂd%ﬁd%lﬂh@dmmmg group,
x" is 0 to 10 y" is to 100, and "m' is 0 to 15
and COZBbmAHOW Eﬂel‘%‘@f S}Stq ’@nch(féE? di g 1t'6 180ai m 20, wherein
t he sil oxane polyner conpri ses a conpound having the
formul a:wherein R3 is a G bal kyl group, "x" is 0 to
160, and orat cobpobitich 4Q8rdidg toAMhifH 2, vﬂ%f@ﬁ?ﬂhte' s‘ﬂBxane polymer
according to cl'aim20 conpri’sing about 0.001 to about
compi3édey avemghindhating the fovranika: pol ymer . 28. An or al
conposition according to claim20, further conprising
a nonlipophilic active ingredient selected fromthe

group consi hhacef, a nti capies agent, a biofilm
di sruption %%e?FApfn %%%§OXId§h§ an anti-inflamuatory

agent, a tooth i teni agen an anti-adhesi on

agent Ha% gessfs oI éhf—T_ edor control agent,
a flavoring jagen at oloﬁnng|agent an anti-agi ng
agent, a sakuvgraygti | ant, @Hgeriodontal active, a
condi tioning agent, a nat ur al extract, an essentia

oil, a nutr(ggyﬂnﬁgcgﬂgyn¢g a protein, an am no acid,
a V|tan1n an anal geSic, and mi xtures thereof.

wherein Rz is -POsH> or -(CHaCH2H3O)NPOsHz, “x” is 0 to 100, “y” is 1 to 100, and “m”
is 0 to 15.

26.  An oral composition according to Claim 20, wherein the siloxane polymer

comprises a compound having the formula:

CHj,

CH3 CH3 CH
SIOCH3

3C_TIO‘€\':S.| OHTI o( CH, O O
cr
CHs CH, CH2-CH2-CH2—N\5)LN/\/\N+/j/OH

H /
- OH
H - O§P\O‘Na+
R N N /
3\\W// \\V//\\V/y ')
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wherein R is a Cisalkyl group, “x” is 0 to 100, and “y” is 1 to 100.

27.  An oral composition according to claim 20 comprising about 0.001 to

about 3% by weight of the siloxane polymer.

28.  An oral composition according to claim 20, further comprising a non-
lipophilic active ingredient selected from the group consisting of an anticaries agent, a
biofilm disruption agent, an antioxidant, an anti-inflammatory agent, a tooth whitening
agent, an anti-adhesion agent, a desensitizing agent, a malodor control agent, a
flavoring agent, a coloring agent, an anti-aging agent, a salivary stimulant, a
periodontal active, a conditioning agent, a natural extract, an essential oil, a nutrient, an

enzyme, a protein, an amino acid, a vitamin, an analgesic, and mixtures thereof.
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