
TITLE OF THE INVENTION Oral Compositions Comprising
Propolis CROSS REFERENCE TO RELATED APPLICATION [0001]
This application claims benefit of United States
Provisional Patent Application No. 60/752,617 filed
December 21, 2005, which is incorporated herein by
reference in its entirety. BACKGROUND OF THE INVENTION
|0002| Human periodontal diseases are inflammatory
disorders that x the result of complex interactions
between periodontopathogens and the host's immune
system response. It is believed that there are two
interrelated aspects to the progression of periodontal
disease; the first is the activation of the immune
system of the host and the second is the production of
oxygen radicals and their related metabolites.
Increased production of oxygen radicals may contribute
to oxidative stress, which is believed to be involved
in periodontal disease. [0003 [ Gingivitis is the
inflammation or infection of the gums and the alveolar
bones that support the teeth. Gingivitis is generally
believed to be caused by bacteria in the mouth
(particularly the bacteria associated with plaque
formation) and the inflammatory response triggered by
the presence of bacteria and the toxins formed as
by-products from the bacteria. Periodontitis is a
progressively worsened state of disease as compared to
gingivitis, where inflamed gums begin to recede from
the teeth, thus forming pockets there between, which
can ultimately result in destruction of the bone and
periodontal ligament. Chronic infection and
inflammation potentially results in the subsequent
loss of teeth. [0004] It is generally believed that
the cellular components implicated by these diseases
and conditions include epithelial tissue, gingival
fibroblasts, and circulating leukocytes, all of which
contribute to the host response to pathogenic factors
generated by the bacteria. Although the bacterial
infection is often the etiological event in many of
these oral diseases, the pathogenesis of the disease
is mediated by the host response. [00051 Bacterial
infection of the oral tissue increases the host's
immune system response and diminishes the healing
process by up-regulating inflammatory mediators ithat
can induce significant tissue damage surrounding the
foci of infection. [0006] There is a need for oral
care compositions that effectively reduce the
development or progression of oral disease preferably
by having an active ingredient that diminishes 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
stabilize oral care actives in an oral composition, so
that their functionality and bioavailability as
delivered to a subject in vivo is preserved and
stabilized. BRIEF SUMMARYOF THE INVENTION [0007] In
certain embodiments, the present invention is directed
to an. oral composition comprising: a propolis
extract, an oral care active compound chosen from: a
cationic antibacterial agent, an anti-attachment
agent, a biofilm disruption agent or an anti
inflammatory agent; and a source of fluoride ions.
[0008] In certain embodiments, the present invention
is directed to a method of 



making an oral composition comprising. admixing one or
more carrier ingredients to form a homogenous mixture;
adding a fluoride ion source to the mixture; adding at
least one of: a cationic antibacterial agent, an
antiattachment agent, a biofilm disruption agent or an
anti-inflammatory agent; and adding a propolis extract
to the homogeneous mixture at temperatures of less
than or equal to about 40 C to form the oral
composition. [0009] In certain embodiments, the
present invention is directed to methods of preventing
bacterial from forming a biofilm, suppressing an
immune system recognition of an antigen on an oral
surface of a mammal, reducing an immune system
response, and suppressing production of one or more
mediators of inflammation on an oral surface,
comprising administering and applying the compositions
herein to the oral surface. In certain embodiments,
the present invention is directed to methods
ofmaintaining or increasing systemic health of a
mammal comprising applying a composition according to
claim 1 to the oral surfaces at least once a day a
period of time. DETAILED DESCRIPTION OF THE INVENTION
[OOlOj As referred to herein, all references cited
herein are hereby incorporated by reference in their
entireties. Where there is a conflict between a
definition in the present disclosure and that of a
cited reference, the present disclosure controls.
Furthermore, all percentages expressed are weight
percentages, [0011] In various embodiments, an oral
composition is provided that comprises an extract of
propolis, and an oral care active compound chosen
from: a cationic antibacterial agent, an
anti-attachment agent, a biofilm disruption agent anti
inflammatory agent, or mixtures thereof. In some
embodiments, the active ingredient may comprise three
or more constituents. For example, In certain
embodiments the active ingredient comprises a third
constituent that comprises a source of fluoride ions.
in other embodiments, the oral composition comprises
an anionic polymeric linear polycarboxylate, as will
be described in. more detail below. [0012] The
compositions of the present invention comprise a
propolis extract. As referred to herein, the terms
"propolis/ "propolis extract" or an "extract of
propolis" refer to a composition that is obtained from
a source produced by bees, which are generally
classified in the family Apidae, preferably of the
genus Apis. For example, suitable extracts include
those isolated from a source generated by Apis
mellifera {commonly known as the "honeybee"),
including its various sub-species (Apis mellifera
ssp.), su ch as Apis mellifera caucasica {the
"Caucasian honeybee" or the "western honeybee"). As
referred to hereinafter, the terms "propolis/'
"propolis extract" or an "extract of propolis"
encompass all suitable resin products produced by
species and sub-species of the family Apidae, as well
as synthetic or semi-synthetic equivalents of such
natural extracts or active components contained
therein. [0013] It is reported that propolis contains
numerous active compounds, including many classes of
polyphenols compounds, ftavones / flavonones, phenolic
acid, and esters. While these compounds are not
entirely understood or characterized,they are
generally believed to vary based upon the geographical
location and where the bees are located. Generally, on
a weight basis propolis contains about 45 to about 55%
resins and balsams (including for example, flavonoids,
phenolic acids, and esters); about 25 to about
35%waxes and fatty acids; about 10% essential oils;
about 5% pollen 



(including proteins and protein-derived amino acids);
and about 5% of other organic compounds and minerals
(including trace minerals, vitamins, ketones,
lactones, quinones, steroids, benzoic acid and esters,
and sugars); among other compounds. 10014] In certain
embodiments, the propolis extract comprises one or
more active compounds that have been isolated from a
propolis source. The propolis extract may include a
complement of active compounds naturally occurring in
the propolis source. A propolis extract of the present
invention may include a form of the extract and at
least one active compound, for example two or more
active compounds, or even a plurality of active
compounds derived from a propolis source. In certain
embodiments, various propolis extracts can be provided
in hydrophilic or lipophilic carriers, depending on
the solvent used during extraction. The extracts may
be in a liquid, paste, or dried powder form. [0015]
Certain microorganisms are known to accumulate and
promote formation of a dental plaque matrix (i.e.,
biofilm) on an oral surface, which in turn facilitates
formation of tartar, gingivitis, periodontitis,
caries, candidiasis, and/ or denture stomatitis, inter
alia. In certain embodiments, the compositions of the
present invention inhibit the accumulation of such
microorganisms. Propolis has been reported to inhibit
the accumulation of microorganisms such as
lactobacilli, actinomyces, leptotrichiae, non-
b-hemolytic streptococci, enterococci, miscellaneous
gram-positive cocci, neisseriae, diphtheroid bacilli,
fusiform bacilli, bacteroides, spirochetes, yeasts
(Candida), and combinations thereof. In accordance
with various embodiments, the propolis extract may
provide one or more of the following oral care
benefits: antibacterial, anti-microbial,
anti-inflammatory, anti-oxidant, anti-caries,
antiplaque and anti-tartar. [OO16| As used herein,
"extracting" or "extraction' 1of a solid or liquid
material refers to contacting the material with an
appropriate solvent to remove the substance(s)desired
to be extracted from the material. Where the material
is solid, it is preferably cleaned of debris and
excess wax, and then broken into small pieces,
crushed, or ground to a powder prior to contacting it
with the solvent Such an extraction may be carried out
by conventional means known to one of skill in the
art; for example, by using an extraction apparatus,
such as a Soxhlet apparatus, which retains the solid
material in a holder and allows the solvent to flow
through the material; or by blending the solvent and
material together and then separating the liquid and
solid phases or two immiscible liquid phases, such as
by filtration or by settling and decanting. It is
preferred that natural extract active ingredients used
in oral care compositions are of reproducible, stable
quality and have microbiological safety. [0017]
Propolis extract may be prepared by extracting the
solid propolis material using an appropriate solvent.
Selection of the extraction solvent is typically
dictated by the final use of the extract and on
technical feasibility. Preferred non-limiting solvents
for extraction include monohydric solvents, i.e.,
alcohols such as methanol, and ethanol; polyhydric
solvents, such as propylene glycol; acetic acid;
sodium hydroxide (preferably in combination with
water); water; oils; and the like. While other
solvents can also be used for extraction of propolis,
such as ether, acetone, benzene and ammonia, they are
generally not considered suitable for use in oral care
compositions. [0018] Other methods of extraction
include steam distillation or supercritical fluid
extraction. In one embodiment, the propolis extract is
isolated by supercritical fluid extraction (SFE), such
as SFE using carbon dioxide (CO ), steam distillation
or 



using vehicles such as sunflower or avocado oils.
Methods of preparing a propolis extract can include
those known in the art, such as, for example, those
described in U.S. Patent Nos. 6,153,227 and 6,153,228
to Shibuya et al, and 5,922,324 to Aga et al. [001 9]
Generally, one part of propolis (dry basis) is
extracted with about 1 to about 50 parts of solvent,
preferably from about 10 parts to about 40 parts of
solvent using an extraction apparatus where the
solvent is contacted with the propolis matter to
obtain a concentrated extract. The extract can be in
the form of a paste, which is then optionally
subjected to one or more additional extraction steps
with different solvents to further concentrate the
originally obtained paste over an extended period of
time, forexample about 6 hours to about 2 days, or for
about 1 day. The propolis may be extracted with a
mixture of a polyhydric compound and water. For
example, the extraction solvent may be a mixture of
water to propylene glycol, in a ratio of about 1:2 to
about 2:1. In certain embodiments, the first
constituent comprising propolis extract comprises one
or more active compounds derived from a propolis
source, at from about 1 to about 75% by weight of the
extract. In certain embodiments, the propolis extract
product is in a liquid form. Thus, the first
constituent comprises about 1 to about 5% byweight of
active compounds derived from the propolis source,
about 94 to about 99 % solvent and optionally about
0.1 to about 1% other compounds, such as preservatives
and impurities. [0020] I various embodiments, the
propolis extract is present in the oral composition of
about 0.0001 to about 3%by weight, less than about 1%
by weight, about 0.0002 to about 1% by weight or about
0.0003 to about 0.5% by weight. [0021J As described
above, the oral compositions of the present invention
further comprise an oral care active compound chosen
from: a cationic antibacterial agent, an
anti-attachment agent, a biofilm disruption agent, an
anti-inflammatory agent, or mixtures thereof. As
appreciated by one of skill in the art, an oral care
active compound may fall into one or more of these
classifications, as it may have multiple mechanisms
and/or effects, and may not be limited to a single
function or classification in certain embodiments, the
oral care active compound has a functionality or
mechanism for preventing and/ or treating an oral care
disease, where the mechanism complements and/ or
supplements the mechanism provided by the propolis
extract described above. In. addition, for the present
purposes, the terms "cationic antibacterial agent,"
"antiattachment agent/' "biofilm disruption agent" and
"anti-inflammatory agent" refer to compositions other
than propolis extracts. [0022J In certain embodiments,
the oral care active compound is a cationic
antibacterial agent that is highly effective in oral
care compositions for use in certain embodiments.
Suitable cationic antibacterial agents for use in oral
compositions include, for example: (i) quaternary
ammonium compounds, such as those in which one or two
ofthe substituents on the quaternary nitrogen has from
8 to 20, preferably from 10 to 18 carbon atoms and is
preferably an alkyl group, which may optionally be
interrupted by an amide, ester, oxygen, sulfur, or
heterocyclic ring, while the remaining substituents
have a lower number of carbon atoms, for instance
from. 1 to 7, and are preferably alkyl, for instance
methyl or ethyl, or benzyl. Examples of such compounds
include benzalkonium chloride, dodecyl trimethyl
ammonium chloride, benzyl dimethyl stearyl ammonium
chloride, hexadecyltrimethyl ammonium bromide,
benzethonium chloride (diisobutyl phenoxyethoxyethyl
dimethyl benzyl ammonium chloride) and methyl
benzethonium chloride; 



(ii) pyridinium and isoquinolin um compounds,
including hexadecylpyridinium chloride and alkyl
isoquinolinium bromides; (iii) pyrimidine derivatives
such as hexetidine (5-arnino-l,3-bis(2- ethylhexyl)-5-
methyl-hexahydropyrimidine); (iv) amidine derivatives
such as hexamidine isethionate (4,4'-diamidino- a w-
diphenoxy-hexane isethionate); (v) bispyridine
derivatives such as octenidine dihydrochloride (N,N'
[1,10- decanediyldi-1 (4H)-pyridinyl-4-ylidene]-bis
(1-octanamine) dihydrochloride); (vi) guanides, for
example, mono-biguanides such as
p-chlorobenzylbiguardde and
N'(4-chlorobenzyl)-N"-(2,4~dichloiObenzyl) biguanide,
poly(b guanides) such as polyhexamethylene biguanide
hydrochloride, and bis-biguanides of the .general
formula (1): in which A and A1 each represent (i) a
phenyl group optionally substituted by (C1-4) alkyl,
(Q -4) aikoxy, nitro, or halogen, (ii) a (C -12) alkyl
group, or (iii) a (Cu 2)acyclic group; X and X1 each
represent (Ci-3) alkylene; R and R1 each represent
hydrogen, (Ci-12) alkyl, or aryl (Ci ) alkyl; Z and Zl
are each 0 or 1; n is an integer from 2 to 12; and the
polymethylene chain (CHa) may optionally be
interrupted by oxygen or sulfur or an aromatic (for
instance, phenyl or naphthyl) nucleus; and orally
acceptable acid addition salts thereof; examples of
such bis-biguanides include chlorhexidine and
alexidine. Suitable acid addition salts of the
bis-biguanides of general formula (1) include the
diacetate, the dihydrochloride and the digluconate.
Suitable acid addition salts of chlorhexidine include
the digluconate, diformate, diacetate, dipropionate,
dihydrochioride, dihydroiodide, dilactate, dinitrate,
sulphate, and tartrate salts. Suitable acid addition
salts of alexidine include the dihydrofluoride and the
dihydrochloride salts; and vii) N^-acyl amino acid
alkyl esters and salts generally represented by the
formula (2) below: x (2) where R1 is an alkyl chain of
1 to 8 carbon atoms, preferably from 1 to 3 carbon
atoms, and most preferably 3 carbon atoms; R2 is an
alkyl chain of 6 to 30 carbon atoms, preferably from
10 to 12 carbon atoms, and mixtures thereof; and X is
an anion. In various embodiments, the R2CO moiety
comprises a natural fatty acid residue such as a
natural fatty acid chosen from coconut oil fatty add,
tallow fatty acid residue, or a mono-fatty acid
residue such as kuroyl (C12), myristyl (Cu), stearoyl
(Qs) fatty acid residues, or mixtures thereof. In
certain embodiments, the R2CO moiety comprises a
lauroyl fatty acid residue. [0023] X may be any
counter-anion that provides a reasonable degree of
solubility in water (preferably at least about I g in
IL of water). Examples of X counter anions that form
antibacterial ester salts of the above identified
formula, includeinorganic acid salts, such as those
comprising halogen atoms (e.g., chloride or bromide)
or dihydrogen phosphate, or an organic salt such as
acetate, tautarate, citrate, or
pyrrolidone-carboxylate (PCA). [0024| Examples of
useful antibacterial esters of the above-identified
formula wherein n equals 3 include:
N'-cocoyl-L-argmine methyl ester, Na-cocoyl-L-arginme 



ethyl ester, Na-cocoyl-L-arginine propyl ester,
N^stearoyl-L-arginine methyl ester, Nu
stearoyl-L-arginine ethyl ester hydrochloride. In one
embodiment, the arginine derivative compound is the
hydrogen chloride salt of ethyl lauroyl arginine
(ELAH). Tt should be noted that the N l-acyl amino
acid alkyl ester salts are generally classified as
cationic antibacterial agents. However, such compounds
also texid to exhibit antiattachment and other
properties that prevent the formation of plaque on
oral surfaces, which will be described in more detail
below. 10025] Thus, in certain embodiments, the
cationic antibacterial agent is chosen from:
benzethonium chloride, octenidine, hexetidine,
hexamidine, cety] pyridinium chloride (CPC),
alexidine, Na-acyl amino acid alkyl ester salts (such
as ethyl lauroyl arginine ester hydrochloride (ELAH)),
and mixtures thereof. [0026] In various embodiments,
the cationic antibacterial agent is present in the
oral compositions in an amount of about 0.001 to about
3%, about 0.005 to about 2% and about 0.01 to about
[0027] In other embodiments, the oral care active
compound is an antiattachment agent. While not
limiting as to the present invention, oral care active
compounds are generally believed to operate by either
(or both) of two predominant anti-attachment
mechanisms. Biofilms (also referred to as pellicle)
are a matrix formed on an oral surface, typically on a
hard tissue surface, comprising bacteria (generally
about 60-70% of the biomatrix), bacterial
extracellular byproducts, proteins, lipids, and
glycoHpids. The term "oral surface" encompasses hard
and soft tissues within the oral cavity. Hard tissues
include the teeth, periodontal support, and the like.
Soft tissues comprise gums, the tongue, surfaces of
the buccal cavity and the like. The oral compositions
of the various embodiments can be used in a mammalian
subject, which includes, inter alia, humans and other
warm blooded higher level vertebrate animals,such as
felines and canines. (00281 Early stages of biofilm
formation include an initial bacteria layer that
attaches to an oral surface, generally believed to be
attached by ligands or adhesins on the bacterial cell
wall that interact 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, forming 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. [0029] Thus, anti-attachment agents can
interact with an oral surface to form a protective
layer, such that the bacteria and biofilm components
cannot adhere to the oral surface, thereby preventing
an initial anchoring layer from forming on the oral
surface. Such an anti-attachment agent may
substantially cover an oral surface, and prevent
attachment of the bacteria and other components of the
biofilm matrix. In a second mechanism of
anti-attachment agents, the anti-attachment agent
interacts with the bacteria itself to disable it from
attaching to the oral surface, likely by interacting
with the adhesins, ligands, or other moieties on the
surface of the bacteria that would ordinarily
facilitate a linkage with a receptor or other moiety
at the oral surface. For example, certain active
ingredients may interfere with a glucosyl transferase
enzyme on 



bacterial outer cell walls, thereby preventing
conversion of various sugars to glucans that would
otherwise form the extracellular anchoring matrix for
the biofilm. [0030] While not limiting as to the
present invention, it is believed that in some
embodiments where the oral care active compound is
selected to comprise an N -acyl amino acid alkyl ester
salts, such as ethyl lauroyl arginate hydrochloride
(ELAH), the active ingredients function as an
anti-attachment active ingredient, in addition to a
cationic antimicrobial ingredient, ELAH appears to
alter the surface energy of hard tissues, such as
enamel (by reducing the surface energy), and in turn,
preventsadherence and attachment of microorganisms
that may otherwise form a plaque biofilm on the tooth
surface. ELAH appears to have substantivity on the
tooth surface, such that it remains attached for a
sufficient period of time to effectively prevent
microorganisms from adhering to the tooth surface,
thereby preventing or reducing biofilm formation.
[0031 ] In various embodiments, such an
anti-attachment effect may be obtained at low
concentrations, potentially below the Minimum
Inhibitory Concentration (MJC) for ELAH. In various
embodiments, the application of the ELAH as an active
ingredient promotes longer and more effective
anti-plaque benefits at lower concentrations in
comparison with many other antimicrobial ingredients
that are washed away in the aqueous oral cavity.
Further, without limiting the present invention, it is
hypothesized that ELAH may interfere with the
metabolism of microorganisms in the biofilm, perhaps
by arginine regulation, and in this manner contribute
to the anti-microbial, anti-plaque, anti-gingivitis,
and anti-periodontitis efficacy of the active
ingredient in oral compositions (thus also performing
as a biofilm disruption agent). [0032] In various
embodiments, the anti-attachment agent is present in
the oral compositions in an amount of about 0.001 to
about 3%, about 0.005 to about 2% and about 0.01 to
about 1%. [0033] In some embodiments, the oral care
active compound is a biofilm disruption agent. A
biofilm disruption agent is a compound that prevents
formation of and /or attacks a biofilm already formed
on an oral surface. [0034] Enzymes have conventionally
been selected as biofilm disruption agents, based upon
the ability of various enzymes to hydrolyze proteins,
starch and lipids, which form a part of a biofilm
matri x In certain embodiments, such enzymes include
protease enzymes, such as cysteine proteases. In
certain embodiments, the biofilm disruption agent is
an enzyme chosen from: papain, ficin, krillase or
mixtures thereof. [00351 Papain is obtained from the
latex of the green fruit and leaves of Cnrica papaya.
Papain hydrolyzes polypeptides, more specifically,
cleaving the carboxy terminus of arginine, lysine,
glutamine, tyrosine, glycine, histidine (adjacent
tophenylalanine) yielding peptides of lower molecular
weight, Ficin is obtained by drying and filtering the
latex from the Ficus species (tropical fig trees Ficus
glabmta). Krillase is extracted from Antarctic krill
(Euphausia sif erba). It consists of endo- and
exo-peptidases, which include four serine proteases
and four caxboxyopeptidases. 10036] Other enzymes are
also suitable for inclusion in oral compositions as
plaque disruption agents. One selected enzyme that may
be formulated in combination with a protease enzyme is
the aforesaid glucoamylase. Glucoamylase is a
saccharifying glucoamylase of Aspergillus niger origin
cultivated by fermentation. This enzyme can hydrolyze
both the a-D-1,6 glucosidic branch points and the
a-1,4 glucosidic bonds of glucosyl oligosaccharides.
Additional useful are a and b-amylase, dextranase and 



mutanase. J0037] Other suitable enzymes for use as a
plaque disruption oral care active compound include
lysozyme, derived from egg white. The enzyme can
exhibit antibacterial properties by facilitating the
hydrolysis of bacterial cell walls cleaving the
glycosidic bond between carbon number 1 of
N-acetylmuramic acid and carbon number 4 of
N-acetyi-D-glucosamine. In vivo, these two
carbohydrates are polymerized to form the cell wall
polysaccharide. Additionally, pectinase, an enzyme
that is present in most plants, may facilitate the
hydrolysis oi the polysaccharide pectin into sugars
and galacturor c acid, thus contributing to
degradation of bacteria and other microorganisms.
0038} Other useful enzymes include lipases such as
plant lipase, gastric lipase, pancreatic lipase,
tannase lysozyme, serine proteases, bromelain,
chymotrypsin, alcalase, amalysecs, Jactoferrin,
gingipains, glucose oxidase, elastases and/ or
cellusases. Other exemplary oral care biofilm
disruption agents include synthetic histatin,
furanone, and derivatives and mixtures of any of the
above. {0039] In various embodiments, the biofilm
disruption agent is present in the oral compositions
in an amount of about 0.001 to about 3%, about 0.005
to about 2% and about 0.01 to about 1%. [0040] In
certain embodiments, the oral care active compound is
an anti inflammatory agent. Suitable anti-inflammatory
agents include cytokines andprostaglandins. The
suppression of one or more of the above described
proinflammatory mediators prevents and/ or treats
tissue damage and/ or tissue loss when the tissue is
inflamed. Thus, oral care active compounds that serve
as anti inflammatory agents to suppress one or more
mediators of inflammation are useful for oral
compositions. [0041 J Exemplary useful
aiiti-inflamrriatory agents can include those that
prevent the accumulation of inflammatory mediators
derived from arachidonic acid pathway that is
triggered by immune system detection of an antigen.
One class of mediators that modulate for inflammatory
response are arachidonic acid metabolites, namely
prostaglandins, leukotrienes, and thromboxanes, which
are produced through the cyclooxygenase or
lipoxygenase enzyme pathways. These metabolites have
been implicated as the prime mediators in gingivitis,
periodontitis, osteomyelitis and other inflammatory
diseases. For example, such anti-inflammatory agents
that prevent the accumulation of inflammatory
mediators from the arachidonic acid pathway, include
non-steroidal anti-inflammatory drugs (NSAIDs).
Examples of useful NSAID an ti inflammatory agents
include indomethicin, flurbiprofen, ketoprofen,
ibuprofen, naproxen, meclofenamic acid or mixtures
thereof. [0042] In certain embodiments, the
anti-inflammatory agent is capable of suppressing
immune system recognition of one or more antigens
produced by pathogens on an oral surface. For example,
gram-negative bacteria have endotoxins, generally
known as lipopolysaccharide (LPS) components, which
are embedded within the outer membrane of the cell
wall. The LPS of tine bacterial cells serve as
antigens that are detected by various cells within the
immune system. The recognition of the LPS antigens by
immune system cells, such as by CD-14 receptors on
monocytes and macrophages, will typically result in an
immune system response that includes production of
cytokines, activation of the cascade complement (e.g.,
histamine release resulting in vasodilation and
neutrophil ehemotaxis), and activation of the
coagulation 



cascade. Certain useful anti-inflammatory compounds
may prevent an immune system from recognizing of one
or more antigens present in the oral cavity, such as
Ll S on the cell walls of gram-negative bacteria. Such
anti-inflammatory drugs are believedto interface with
antigen in such a manner that the microbe/ bacteria is
n o longer recognized by the receptors of certain
cells of the immune system (effectively cloaking it
from immune system detection) and thereby suppressing
an immune system response. [0043] Likewise, in another
mechanism for oral care anti-inflammatory agents, the
anti-inflammatory agent serves to reduce or scavenge
one or more reactive oxide species within the oral
cavity. Reactive oxygen species (ROS) are typically
highly reactive products produced during various
biochemical processes, and include superoxide anions
(CV), hydrogen peroxide (3HbO ), and hydroxyl radicals
(-OH). The formation of ROS can occur as part of many
cellular processes including mitochondrial
respiration, immune cell responses, cell injury heat,
radiation of many origins, from metabolism of drugs
and other chemicals. ROS are thought to be involved in
almost all disease processes as well as in the ageing
process. Increased ROS formation under pathological
conditions is believed to cause cellular damage
through the action of these highly reactive molecules
by crosslinking proteins, mutagenizing DMA, and
peroxidizing lipids. [0044] Examples of active oral
compounds that are anti- inflammatory agents that
serve to reduce one or more ROS in the oral cavity,
include oral care active compounds comprising at least
one flavonoid compound. Flavonoids are generally
described in are a class of compounds generally found
in plants that have the same general structure and
include compounds as flavones, flavans, flavonols,
dihydroflanonols, flavonones, and derivatives thereof.
In certain embodiments, the oral care
anti-inflammatory agents comprise free-B-ring
flavonoid compounds and/ or flavans, which include
flavanols. Compositions comprising free-B-ring
flavonoids have been shown to inhibit activity of the
cyclooxygenase enzyme COX-2, for example. Examples of
suitable an ti inflammatory agents include those
extracts and compounds derived from Scutellaria
baicalcnsis, which contains significant amounts of
free-B-ring flavonoids, including baicalein, baicalin,
wogonin, and baicalenoside. A description of useful
oral care anti inflammatory agents comprising
free-B-ring flavonoids may be found in U.S. Patent
Application 60/639,329 to Trivedi et al. filed
December 22, 2004, (0045 j Certain oral care active
ingredient anti-inflammatory agents include amixture
of at least one free-B-ring flavonoid and at least one
flavan. Exemplary sources of flavans can be found in
extracts derived from plants of the family Fnbpceae,
the subfamily Mimosoide, the genus Acacia. For example
suitable fIavans can be isolated from the plant Acacia
catechu. Catechin is an example of a flavan that is
found extensively in Acacia, that exhibits, both alone
and in conjunction with flavonoids, antiviral and
antioxidant activity, as well as an ability to inhibit
activity of both the COX-I and COX-2 enzymes. A
mixture of at least one free-B-ring flavonoid and a
flavan is also suitable for use as an
anti-inflammatory agent. A description of useful oral
care anti-inflammatory agents comprising free-B-ring
flavonoids and at least one flavan is found in U.S.
Patent Application 60/639,331 to Xu et al. filed
December 22, 2004. [0046] A commercially available
oral care active comprising at least one free-Bring
flavonoid and at least one flavan is UNIVESTIN(r),
which is isolated from plants of the genus
Scutellaria, and manufactured by Unigen
Pharmaceuticals, Inc. (Superior, Colorado, USA). A
description of UNIVESTIN(c) can be found in, for
example, U.S. 



Patent Application Publication 2003/0216481 to Jia.
UNIVESTIN(r) inhibits specific enzymes that catalyze
oral inflammatory pathways, such as and for example,
the COX- 1, COX-2, and 5-LO enzymes. [0047| Another
suitable anti-inflammatory agent is oregano extract.
As referred to hereinafter, "oregano" encompasses all
suitable species and sub-species of the genus
Origanum; for example, Origanum vulgnre (commonly
known as "oregano,", "wild oregano" or "wild
marjoram"), including its sub-species (Origanum
vulgare ssp.), Origanum onites (commonly known as
"Italian oregano" or "pot marjoram"), Origanum
majorana (commonly known as "marjoram" or "sweet
marjoram") and Origanum heracleoticum. Origanum
vulgare subspecies include O. vulgare ssp. vulgare, O.
vulgare ssp. viride, and O, vulgare ssp. hirtum
(commonly known as "Greek oregano" or "Wild oregano").
Useful oral care active ingredients comprising oregano
extract are discussed in U.S. Patent Application
11/256,788, Worrell et al. filed October 24, 2005. Yet
another suitable anti-inflammatory agent is magnolia
extract, derived from plants in the Magnoliaceae
family such as Magnolia officinalis, that typically
contains magnoloLhonokiol, tetrahydromagnolol, and
tetrahydrohonokiol, as described in U.S. Patent
Application 60/640,161 to Gaffar et al. filed December
29, 2004. [0048] In various embodiments, the
anti-inflammatory agent is present in the oral
compositions in an amount of about 0.001 to about 3%,
about 0.005 to about 2%and about 0.01 to about 1%.
[0049] In certain embodiments, a composition of the
present invention further comprises a source of
fluoride ions or fluorine-providing component, as
anti-caries and/ or anti-tartar agents, in an amount
sufficient to supply about 25 ppm to about 5,000 ppm
of fluoride ions. Examples of useful fluoride ion
sources include inorganic fluoride salts, such as
soluble alkali metal salts. For example, in certain
embodiments, the fluoride source in the composition
may be sodium fluoride, potassium fluoride, sodium
monofluorophosphate, sodium fluorosilicate, ammonium
fluoro silicate, amine fluorides, including olaflur
(N'-octadecyltrimethylenediamine-N,N,N'-tris(2-ethanol
)- dihydrofluoride), as well as tin fluorides, such as
stannous fluoride. (0050J Synthetic anionic linear
polycaxboxylates are efficacy enhancing agents for
optional use in oral compositions having certain
active ingredients, including antibacterial,
anti-tartar or other active agents within the oral
composition. 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.
The terms "synthetic" and "linear" exclude known
thickening or gelling agents comprising
carboxymethylcellulose and other derivatives of
cellulose and natural gums, nor carbopols having
reduced solubility due to cross-linkages. [0051 J
Preferred copolymers are 1:4 to 4:1 copolymers of
maleic anhydride or acid with another polymerizable
ethyienically unsaturated monomer, preferably methyl
vinyl ether (methoxy ethylene) having a molecular
weight (M. W.) of about 30,000 to about 1,00O OOO. One
preferable copolymer is methylvinylether/ maleic
anhydride. Examples of these copolymers are available
from ISP Corporation under the trade name GANTREZ(r),
e.g., AN 139 (MW. 1,100,000), AN 119 (M.W. 200,000);
S-97 Pharmaceutical Grade (MW. 1,500,000), AN 169
(M.W. 2,000,000), and AN 179 (M.W.2,400,000); wherein
the preferred copolymer is S-97 Pharmaceutical Grade
(M.W. 1,500,000). In various embodiments where a
synthetic anionic polycarbo.xylate is included in the
oral composition, it is present in amounts of about
0.001 to about 5 %, 



about 0.01 to about 4%, about 0 to about 3.5% or about
1 to about 3% of the oral care composition. [0052 1
Additional optional oral care compounds that can be
included in the oral composition include, for example,
additional antibacterial agents, whitening agents,
additional anti-caries and tartar control agents not
already discussed above, periodontal actives,
abrasives, breath freshening agents, malodor control
agents, tooth desens tizers, salivary stimulants and
combinations thereof. Specifically, a non-limiting
list of useful additional oral care compounds includes
non-ionic antibacterial agents, including phenolic and
bisphenolic compounds, such as, halogenated diphenyl
ethers, including triclosan (2,4,4 ~tricMoro-2
-hydroxy-diphenylether, triclocarban (3,4,4-
trichlorocarbanilide), as well as 2-phenoxyethanol,
benzoate esters, and carbanilides. Useful anti-tartar
agents include tin ion sources, such as such as
stannous fluoride, stannous chloride, and stannous
pyrophosphate, and/ or zinc ion sources, such as zinc
chloride, zinc citrate and zinc gluconate. [0053 J The
oral compositions may be provided in an orally
acceptable carrier or vehicle. The carrier can be a
liquid, semi-solid, or solid phase, in the form of a
mouth rinse, dentifrice (including toothpastes,
toothpowders, and prophylaxis pastes}, confectionaries
(including lozenges, and gum), medicament, film, or
any other form known to one of skill in the art.
Selection of specific carrier components is dependent
on the desired product form. [0054] Conventional
ingredients that can be used to form the carriers
listed above are 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,
emulsifiers, and foam modulators, viscosity modifiers
and thickeners, humectants, diluents, additional pH
modifying agents, emollients, moisturizers, mouth feel
agents, sweetening agents, flavor agents, colorants,
preservatives, solvents, such as water and
combinationsthereof. Any given material may serve
multiple purposes within two or more of such
categories of materials. Preferably, such carrier
materials are selected for compatibility and stability
with all of the constituents of the active ingredient,
including propolis extract and the one or more oral
care active compounds selected for the oral
composition. [0055J Typical useful surface active
agents are disclosed in the patent references
referenced and discussed above, including in U.S.
Patent No. 4,894,220 and U.S. Patent. Application No.
11/256/788. Surface active agents generally are an
important aspect of the oral composition, as they can
function as surfactants, emulsifiers foam modulators,
and/ or active ingredient dispersion agents. Thus,
their selection for compatibility with the active
ingredient constituents is important. For example, in
embodiments where the oral composition has an active
ingredient comprising a cationic antibacterial agent,
it is preferred that the carrier comprises surfactants
that are not strongly anionic, as such anionic
compounds can bind to the cationic active ingredient
potentially reducing its bioavailability. [0056]
Suitable surface active agents are those that are
reasonably stable and foam throughout a wide pH range.
These compounds are known in the art, and include
non-soap anionic (e.g., sodium lauryl sulfate (SLS),
N-myristoyl, and Npalmitoyl sarcosine), nonionic
(e.g., Polysorbate 20 (polyoxyethylene 20 sorbitan
monolaurate, TWEEN(r) 20) and Polysorbate 80
(polyoxyethylene 20 sorbitan monooleate, 



TWEEN 80), Poloxamer 407, available under the trade
name Pluronic F127 from BASF Corporation), cationic,
zwitterionic (e.g., cocoamidopropyl betaine and
lauramido propyl betaine), and amphoteric organic
synthetic detergents. In embodiments where the active
ingredient comprises a cationic compound, the surface
active agent may be chosen from: non-ionic
surfactants, cationic surfactants, betaine
surfactants, amphoteric surfactants or mixtures
thereof. In various embodiments, one or more surface
active agents are present in the oral composition in
an amount of about 0.001% to about 5%, or about 0,5%
to about 2.5%. [0057] In embodiments where the oral
composition is in the form of a mouthrinse, an
exemplary carrier is substantially liquid. The term
"mouthrinse"includes mouth washes, sprays, rinses, and
the like. In such a preparation the orallyacceptable
carrier typically has an aqueous phase comprising
either water, or a water and alcohol mixture. Further,
in various embodiments, the oral carrier typically has
a humectant, surfactant, and/ or a pH buffering agent.
[0058] Depending on the extraction process and the
concentration of the propolis extract used in the oral
composition, it is possible that the smell and/ or
flavor of propolis extract is not aesthetically
pleasing to some consumers. Thus it is desirable to
formulate an oral composition that comprises
components that reduce any adverse perception of the
propolis extract. TMs can be accomplished by including
relatively strong flavoring and/ or sweetening agents
into the oral composition. Further, in some
embodiments, the flavoring agent may provide and/ or
enhance the flavors associated with bee products.
Exemplary flavoring substances include those known to
a skilled artisan, and are present in certain
embodiments at a concentration of about 0.05% by
weight to about 5% by weight. [0059] In embodiments
where an oral composition is in the form of a
confectionary, an exemplary carrier is substantially
solid or semi-solid. Confectionary carriers are 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 lubricant, 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. [0060] In
embodiments where an oral composition is in the form
of a film, an exemplary carrier is substantially solid
or semi-solid. Generally, such film carriers comprise
a water soluble or dispersible film forming agent,
such as a hydrophilic polymer. Optionally, the film
carrier may also comprise hydrophobic film forming
polymers, either as a removable backing layer, or
mixed with a hydrophilic film forming polymer. Film
carriers optionally comprise additional ingredients
such as plasticizers, surface active agents, fillers,
bulking agents, and viscosity modifying agents. [0061
] In embodiments where an oral composition is in the
form of a dentifrice,an exemplary carrier is
substantially semi-solid or a solid. Dentifrices
typically contain surface active agents, humectants,
viscosity modifying agents and/ or thickeners,
abrasives, solvents, such as water, flavoring agents,
and sweetening agents. [0062] In certain embodiments,
an oral composition is in the form of a medicament,
such as a non-abrasive gel or ointment that can be
applied to the gingival sulcus or margin and used in
conjunction with wound dressings, gauze, films, and
the like. Such gels may include both aqueous and
non-aqueous gels. Aqueous gels generally comprise a
polymer base, a thickener, a humectant, a flavoring
agent, a 



sweetening agent, and a solvent, typically including
water. [0063] In various embodiments, an oral
composition is provided within a single component or
phase. In other embodiments, the oral composition
includes both a first and a second component that are
separately maintained. Maintaining the components
separately requires only that the components are
maintained in such a way as to substantially prevent
the interaction of one component of the oral
composition with another component of the oral
composition. Typically, a dual component oral
composition is employed where there are one or more
incompatible ingredients included in the oral
composition. For example, if the active ingredient
comprises a second constituent that comprises a
cationic antibacterial active, it is advantageous to
maintain the cationic compound separately from
strongly anionic components, such as anionic surface
active ingredients. The separation of components can
be accomplished through any means known in the art and
includes chemical, physical, and mechanical means of
separation or any combination of these. For example,
the first and second components may be combined but
certain components may be separately maintained by
wrapping or encapsulating one or both in a film,
coating, capsule, micelle, etc. (0064] In various
embodiments, a method promotes oral health in an oral
cavity and treats plaque on an oral surface of a
mammalian subject. In some embodiments, a method of
providing one or more oral health benefits to an oral
cavity of a mammalian subject comprises preparing an
oral composition according to any of the various
embodiments described above, where an active
ingredient comprises a propolis extract, an oral care
active compound and a source of fluoride ions. Various
embodiments aredirected to a method of preventing
bacteria from forming a biofilm on an oral surface, a
method of suppressing an immune system recognition of
an antigen on an oral surface of a mammal, a method of
reducing an immune system response, a method of
suppressing production of one or more mediators of
inflammation on an oral surface. In these embodiments,
the prepared oral composition is contacted with an
oral surface. The oral composition containing the
active ingredient comprising a propolis extract may
provide one or more oral health benefits, such as
anti-gingivitis, ant -periodontitis, anti-caries,
anti-tartar, anti-inflammatory, analgesic, anti-aging,
and breath freshening. [0065] Thus, any of the various
embodiments of the oral care composition described
above may be contacted with or applied regularly to an
oral surface for at least once a day for a period of
time. As used herein, "period of time" may refer to,
for example, once a day, multiple days in a week, on a
long-term daily or weekly basis, or even for the
balance of a lifetime. [0066] Various embodiments
herein relate to methods of making oral compositions.
As propolis extract is a natural product, it contains
sensitive compounds that can be potentially denatured
or damaged by heat treatment. Thus, certain
embodiments are directed to methods of making an oral
composition comprising admixing one or more carrier
ingredients to form a homogenous mixture, and adding a
propolis extract to the homogenous mixture at
temperatures of less than about 40 C to form the oral
composition. In various embodiments the propolis
extract may be added into the oral composition at
ambient temperatures, e.g., less than about 30 C or
less than or equal to about 25C. [0067] The oral
compositions may be prepared by suitably admixing the
ingredients, For instance, in the preparation of a
mouthrinse, the propolis extract may be dispersed in a
flavor oil or an alcohol and then added to a mixture
of humectants, 



surfactants, and water. The resulting rinse product is
then packaged. j0068] Dentifrices are typically
prepared by adding various salts (including fluoride
salts, when included in the composition), and
sweeteners (e.g., saccharin), and any water-soluble
oral care active ingredient compounds to water, where
it is mixed. Into another container, all humectants,
gums, and polymers may be added together.The water
based mixture described above is added to the
container with the humectants, gums, and polymers. The
combined ingredients are optionally heated to a
temperature of greater than about 4O0C for example
from about 600C to about 7O0C to disperse the gums and
polymers. The heated mixture is then cooled to less
than approximately 38C (about 1000F). The mixture is
then combined with abrasives, where it is mixed at
high speed under a vacuum for about 15 to about 20
minutes. The propolis extract is admixed into flavor
oil (and/ or alcohol), as are any lipophilic oral care
active ingredients. This mixture is admixed to the
water based mixture above, where it is mixed under
high speed and vacuum until sufficiently dispersed.
The surfactant(s) are added and the mixture is again
mixed to disperse. [G069J In certain embodiments, a
method of making an oral composition comprises adding
an additional oral care active ingredient to the one
or more carrier ingredients prior to admixing. In
other embodiments, an additional oral care active
ingredient is added with the propolis extract to the
homogenous mixture. Whether additional oral care
active compounds are added to the one or more carrier
ingredients prior to admixing them to form a
homogenous mixture, or added to the mixture with the
propolis extract after admixing, is dependent upon the
nature of the additional active ingredient (for
example, whether it can withstand heating to greater
than or equal to about 40 C and whether it is
hydrophobic, hydrophilic, anionic, cationic, or
non-ionic). One of skill in the art can readily
determine the appropriate point in the method of
making the oral composition to add the active
ingredients, based upon these considerations. For
example, in certain embodiments, where the additional
constituent in the oral care active ingredient
comprises a source of fluoride ions, the fluoride ion
source can be added to the one or more carrier
ingredients prior to the admixing because it is
soluble in water. [0070J The oral composition can be
incorporated into confectionary and tropes. Such
methods of forming confectionary (e.g., gum) or tropes
(e.g., lozenges) are known by one of skill in the art,
and can be prepared by, for example, stirring the
propolis extract and 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, viny te resins, interalia), desirably with
conventional plasticizers or softeners, sugar or other
sweeteners or carbohydrates such as glucose, sorbitol
and the like. In certain embodiments, the propolis
extract is added to the gum base when it is at a
temperature of less than or equal to about 400C. [0071
i Where the oral composition is in the form of a film,
it can be formed by any number of conventional film
forming processes, such as conventional extrusion or
solvent casting processes. For example, to prepare a
film by solvent casting, a film forming polymer is
dissolved in a sufficient amount of a solvent which is
compatible with the polymer. After a solution has been
formed, a plasticizer can be added with stirring, and
heat can be applied if necessary to aid dissolution,
until a clear and homogeneous solution has been
formed, followed by the addition of the active
ingredients, including propolis extract, surface
active agents, bulking agents, and any other
ingredients such as flavors and sweeteners at a
temperature of, for example, less 



than about 4O0C. For ease of use, the dry film can be
cut into pieces of suitable size and shape and packed
into a suitable container. [0072] 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, halitosis, and the like. In certain
embodiments, the oral composition inhibits growth of
various oral bacteria and further provides at least
one of: anti-inflammatory activity, biofilm disruption
and/ or anti-attachment activity. Thus, certain oral
compositions provide multiple oral care benefits
simultaneously. [0073] The present invention is
further illustrated in the following non-limiting
Example: EXAMPLE 1 [0074] A composition in accordance
with the present invention was prepared, with the
following constituents: Component j Weight % I Water \
40-/ f Sorbitol 20-30 Hydrated Silica 10-20 Methyl
Vinyl Ether-Maleic Acid Copolymer 1-3 Sodium Lauryl
Sulfate j 1-3 jTITLE OF THE INVENTION Abrasive System
for Oral Care Compositions CROSS REFERENCE TO
RELATEDAPPLICATION [0001] The present application
claims benefit of United States Provisional
Application No. 60/752,340 filed December 21, 2005,
which is hereby incorporated by reference in its
entirety. BACKGROUND OF THE INVENTION [0002] Abrasives
in oral compositions debride and physically scrub the
external surface of the teeth. This scrubbing action
removes organic biofilm (i.e., the pellicle) on the
tooth surface that is formed primarily of salivary
proteins, bacteria, and bacterial byproducts. It can
be stained and discolored by foods, such as coffee,
tea and berries, as well as, by tobacco smoke,
cationic compounds, and chromogenic bacteria. Such
physical removal of the stained pellicle is a simple
and effective means of removing the undesirable
surface staining and discoloration which occurs daily.
Further, such physical removal of the pellicle also
removes plaque bacteria on the pellicle surface,
thereby minimizing the potential for gingivitis,
periodontitis, and caries formation. However, oral
compositions such as dentifrices should not have such
high abrasiveness that potential damage to the enamel
or tissue may result. As such, it is desirable to
develop oral compositions that optimize the cleaning
and/ or polishing efficacy of the oral composition,
while minimizing the harmful abrasiveness to avoid
potential damage oral surfaces. BRIEF SUMMARY OF THE
INVENTION [0003] In various embodiments, the present
invention is directed to an oral composition
comprising: a first abrasive having an Einlehner
hardness of greater than about 5 mg loss per 100,000
revolutions; and a second abrasive having an Einlehner
hardness of less than about 5 mg loss per 100,000
revolutions;wherein the ratio of the first abrasive to
the second abrasive is about 1:1.6 to about 1.6:1, 



and wherein oral composition has a pellicle cleaning
ratio (PCR) of greater than about 100 and a
radioactive dentin abrasion (RDA) of less than about
200. [0004] In various embodiments, the present
invention is directed to an oral composition
comprising: a first abrasive comprising silica, having
an Einlehner hardness of greater than about 5 mg loss
per 100,000 revolutions and an oil of absorption of
less than about 90 cm3/100g; and a second abrasive
comprising silica, having an Einlehner hardness of
less than about 5 mg loss per 100,000 revolutions and
an oil of absorption of greater than about 90
cm3/100g; wherein the first abrasive is present in an
amount of about 13% to about 21% by weight and the
second abrasive is present in an amount of about 13%
to about 21% by weight of the composition. [0005] In
various embodiments, the present invention is directed
to an oral composition comprising: a first abrasive
comprising silica and having an oil of absorption of
less than about 90 cm3/100g and an Einlehner hardness
of greater than about 5 mg loss per 100,000
revolutions; and a second abrasive comprising silica
and having an oil of absorption of greater than about
90 cm3/100g and an Einlehner hardness of less than
about 5 mg loss per 100,000 revolutions; wherein a
ratio of the first abrasive to the second abrasive is
about 1:1.6 to about 1.6:1, and a total amount of the
first and second abrasives present in the oral
composition is greater than about 25% by weight of the
composition; and wherein the oral composition has a
pellicle cleaning ratio of greater than about 100 and
a radioactive dentin abrasion of less than about 200.
[0006] In various embodiments, the present invention
provides methods of increasing delivery of an active
ingredient in an oral composition to an oral
surfacecomprising: introducing an oral composition
into an oral cavity, wherein the oral composition
comprises the active ingredient, a first abrasive and
a second abrasive, wherein the first and second
abrasives each comprise silica and each are present in
an amount of about 13% to about 21% by weight, wherein
the oral composition has a pellicle cleaning ratio of
greater than about 100 and a radioactive dentin
abrasion of less than about 200. The composition is
contacted with the oral surface. The delivery of the
active ingredient in the oral composition is greater
than a comparative composition having an abrasive
comprising silica and a pellicle cleaning ratio of
less than about 100; and contacting the composition
with the oral surface, wherein the delivery of the
active ingredient is greater than a comparative
composition having an abrasive comprising silica and a
pellicle cleaning ratio of less than about 100. [0007]
In various embodiments, the present invention is
directed to an oral care composition comprising: a
first abrasive having an Einlehner hardness of greater
than about 10 mg loss per 100,000 revolutions; and a
second abrasive having an Einlehner hardness of less
than about 10 mg loss per 100,000 revolutions; 



wherein the ratio of the first abrasive to the second
abrasive is about 1:1.6 to about 1.6:1, and wherein
oral composition has a pellicle cleaning ratio (PCR)
of greater than about 100 and a radioactive dentin
abrasion (RDA) of less than about 200. DETAILED
DESCRIPTION OF THE INVENTION [0008] As used herein,
all measurement levels described herein are by weight
of the total composition, unless otherwise indicated.
Additionally, all references cited herein are hereby
incorporated by reference in their entireties.
However, in the event of a conflict between any
definitions in the present disclosure and those in a
cited reference, the present disclosure
controls.[0009] In various embodiments, an oral
composition is provided that has a first abrasive and
a second abrasive. Abrasive selection for the present
oral compositions may account for the abrasive type,
fineness (particle size), particle size distribution
and amount of abrasive, to ensure that tooth enamel is
not excessively abraded during normal use of the
composition, but is sufficiently cleaned and/ or
polished. In the context of oral care, the efficacy of
the abrasive can be expressed based on a cleaning or
an abrasion basis for a dentifrice, namely the
pellicle cleaning ratio (PCR) or the radioactive
dentin abrasion (RDA) respectively. Methods of
performing PCR and RDA are described in e.g., United
States Patent Nos. 5,939,051 and 6,290,933. [0010] In
commonly accepted conventional practice, RDA values
for an oral composition are generally kept below 250
to avoid harming enamel/ dentin with repeated usage.
However, in order to achieve a higher PCR, typically
the amount and hardness of abrasives must be
increased, which is conventionally known to increase
the RDA. For example, it has been observed that when
the RDA value of a dentifrice composition exceeds
certain values, such as, e.g., above about 100 to
about 115, the dentifrice does not necessarily exhibit
a corresponding increase in the cleaning performance
of the dentifrice. It has been challenging to
formulate oral compositions that have a PCR of greater
than about 80 or 90 but still have an RDA that is
below 250, more preferably below 200. [0011] However,
in certain embodiments of the present invention, an
oral composition has been achieved that has a PCR of
greater than 100, while having an RDA of less than
200. In certain embodiments, the RDA is less than or
equal to about 175, while still having a PCR that
exceeds about 100. In certain embodiments, the RDA is
less than 165. In this regard, the oral compositions
of the present invention provide a superior cleaning
and/ or polishing efficacy, while achieving a
desirably low RDA that minimizes potential damage to
enamel or dentin. [0012] The present compositions may
provide cleaning and/ or polishing of a tooth surface.
Cleaning and/ or polishing abrasives can be classified
by various physical parameters. As appreciated by one
of skill in the art, a single abrasive species
typicallyperforms at least some cleaning and polishing
simultaneously. However, particles are generally
categorized in the art by the predominant effect they
have on a target oral surface. [0013] As used herein,
the term "cleaning" generally refers to the removal of
contaminants, dirt, impurities, and/ or extraneous
matter on a target surface. For example, in the
context of oral surfaces, where the surface is tooth
enamel, the cleaning may remove at least some of a
film or stain, such as plaque biofilm, pellicle or
tartar. As used herein, "polishing" generally refers
to a finishing or refining process that makes a
surface smoother and/ or glossier. Polishing and
cleaning can also provide brightening of the surface
where stain removal occurs, for example, whitening of
a tooth surface. 



[0014] Typically, "polishing abrasives" are considered
to be relatively small particles having high hardness,
where abrasives with relatively large particle sizes
and low hardness are considered to be "cleaning
abrasives." Further, the behavior the abrasive
exhibits as it interacts with the surface indicates
how well it will polish (or "lap") the surface, as a
desirable polishing agent usually degrades into
progressively smaller fragments as contact with the
surface proceeds. The lapping behavior relates to the
ease with which an abrasive breaks down to a
successively finer particle sizes and is generally
believed to be based on the abrasive particle's
crystalline shape, lines of cleavage, and friability,
for example. [0015] Thus, an abrasive is generally
categorized on a gradient extending from softer
cleaning abrasives to harder polishing abrasives. In
certain embodiments, a method of cleaning and/ or
polishing a target oral surface comprises contacting
the surface with an oral composition that comprises a
first abrasive and a second abrasive. The first
abrasive of the composition may be a distinct species
from the second abrasive, meaning that each abrasive
may have a different effect on the target surface; for
example, categorized in a different category on the
abrasiveness gradient. Any number of abrasives can be
selected in this manner. Thus, the first abrasive may
be a relatively low cleaning abrasive and the second
abrasive may be a relatively high cleaning abrasive.
The first abrasive may be a cleaning abrasive and the
second abrasive may bea polishing abrasive. It should
be noted that the oral compositions optionally
comprise a plurality of different abrasive species,
and are not solely limited to the first and second
abrasives. [0016] Other parameters are also useful for
categorizing abrasiveness of particles, including for
example, hardness. Hardness can be expressed by a
number of different tests known to those of skill in
the art, including the Einlehner, Knoop, Vickers, and
Rockwell hardness tests, as well as the Mohs scale of
hardness. One particularly useful method of evaluating
abrasive particles is the Einlehner harness value.
Einlehner hardness value is obtained using an
Einlehner At-1000 Abrader to measure the softness of
the abrasive particle in the following manner: a
Fourdrinier brass wire screen is weighed and exposed
to the action of a suspension of the abrasive (for
example, a 10% aqueous suspension of the abrasive) for
a given number of revolutions. The hardness value is
expressed as milligrams weight lost of the Fourdrinier
wire screen per 100,000 revolutions. Thus, in certain
embodiments, the oral composition comprises a first
abrasive having an Einlehner hardness of greater than
about 5 mg loss per 100,000 revolutions and a second
abrasive having an Einlehner hardness of less than
about 5 mg loss per 100,000 revolutions. In certain
embodiments, the first abrasive has an Einlehner
hardness of greater than about 10 mg loss per 100,000
revolutions and a second abrasive having an Einlehner
hardness of less than about 10 mg loss per 100,000
revolutions. [0017] When the first particle has an
Einlehner hardness of greater than 5 mg loss per
100,000 revolutions, it may have more of a polishing
function when it is contacted with an oral surface.
When the second particle has an Einlehner hardness of
less than about 5 mg loss per 100,000 revolutions, it
may have more of a cleaning function, as it is a
softer particle. In certain embodiments, the second
particle has a hardness of greater than about 10 mg
loss per 100,000 revolutions, and in other
embodiments, greater than about 15 mg loss per 100,000
revolutions. [0018] In certain embodiments, the first
abrasive is a cleaning abrasive having a hardness of
less than or equal to that of the oral surface to be
treated, and the secondabrasive is a polishing
abrasive having a hardness of greater than or equal to
that of the 



oral surface to be treated. [0019] The structure of an
abrasive particle may also reflect abrasiveness; a
relatively low structure tends to have higher
abrasiveness and a relatively high structure abrasive
tends to have lower abrasiveness. Particle structure
may be indicated by absorption of linseed oil or
dibutyl phthalate (DBP) per 100 grams. Oil absorption
values can be measured using the ASTM Rub-Out Method
D281. [0020] In certain embodiments, the first
abrasive has an oil absorption structure of less than
about 90 cm3/ 100 g, and the second abrasive has an
oil absorption structure of greater than about 90 cm3/
100 g. In various embodiments, a particle of the first
abrasive has an absorption structure of less than
about 80 cm3/ 100 g, less than about 70 cm3/ 100 g, or
less than about 60 cm3/ 100 g. In various embodiments,
a particle of the second abrasive has an oil
absorption of greater than about 100 cm3/ 100 g, or
greater than about 110 cm3/100 g. [0021] Particle size
can be indicative of an abrasive's cleaning and/ or
polishing efficacy. In certain embodiments, the first
abrasive has a first particle size, and the second
abrasive has a second particle size. In certain
embodiments, the first particle size is less than the
second particle size. Mean particle size can be
measured using a Malvern Particle Size Analyzer, Model
Mastersizer S, Malvern Instruments, Inc.
(Southborough, Massachusetts, USA). A helium-neon gas
laser beam is projected through a transparent cell
that contains the abrasive suspended in an aqueous
solution. Light rays that strike the particles are
scattered through angles that are inversely
proportional to the particle size. The photodetector
array measures the quantity of light at several
predetermined angles. Electrical signals proportional
to the measured light flux values are then processed
by a microcomputer system, against a scatter pattern
predicted from theoretical particles as defined by the
refractive indices of the sample and aqueous
dispersant to determine the particle size distribution
of the subject abrasive.[0022] In various embodiments,
the first abrasive has a mean particle size of less
than about 11 mm, or less than about 10 mm. For
example, examples of suitable abrasives have mean
particle sizes of about 7 mm to 11 mm. Some abrasives
have particle sizes of less than about 5 mm. In
various embodiments, the second abrasive has a mean
particle size of greater than about 8 mm, or greater
than about 10 mm. In some embodiments, the second
abrasive can have a mean particle size of about 8 mm
to about 14 mm. [0023] In certain embodiments, the
composition is safe for oral use with humans or other
animals, and any orally or cosmetically acceptable
abrasive fulfilling the requirements set forth above
can be selected for an oral composition. Suitable
abrasives include without limitation: silica,
silicate, silicon, alumina (including calcined
aluminum oxide), aluminosilicates, such as bentonite,
zeolite, kaolin, and mica, siliceous or diatomaceous
earth, pumice, calcium carbonate, cuttlebone,
insoluble phosphates, composite resins, such as
melamine resin, phenolic resin, and urea-formaldehyde
resin, polycarbonate, silicon carbide, boron carbide,
microcrystalline wax, microcrystalline cellulose,
including combinations of colloidal microcrystalline
cellulose and carboxymethylcellulose, commercially
available under the trade name AVICEL(r)from FMC
Biopolymer (Philadelphia, Pennsylvania, USA) and
combinations and derivatives thereof. [0024] As used
herein, "mica" refers to any of a group of hydrous
aluminum silicate 



minerals with plate morphology and perfect basal
(micaceous) cleavage. Mica can be, for example, sheet
mica, scrap mica or flake mica, as exemplified by
muscovite, biotite or phlogopite type micas. Among
insoluble phosphates useful as abrasives are
orthophosphates, polymetaphosphates and
pyrophosphates. Illustrative examples are dicalcium
orthophosphate dihydrate, dicalcium phosphate
dihydrate, calcium hydrogen phosphate, calcium
pyrophosphate, b-calcium pyrophosphate, tricalcium
phosphate, calcium metaphosphate, potassium
metaphosphate, and sodium metaphosphate.[0025]
Synthetic silicas include both silica gels and
precipitated silicas that are prepared by the
neutralization of aqueous silicate solutions with a
strong mineral acid. In the preparation of silica gel,
a silica hydrogel is formed which is then typically
washed to low salt content. The washed hydrogel may be
milled to the desired size, or otherwise dried,
ultimately to the point where its structure no longer
changes as a result of shrinkage. When preparing such
synthetic silicas, the objective is to obtain
abrasives that provide maximal cleaning (i.e., removal
of stained pellicle) with minimal damage to the tooth
enamel and other oral tissue. [0026] Abrasives
comprising silica are particularly useful in certain
embodiments of the present invention. There has been
significant difficulty in the past in using a silica
based abrasive at high concentrations within an oral
composition, due to chemical and physical instability
in the oral composition when provided at high
concentrations, mouth-feel issues, and excessive
abrasiveness reflected by high RDA values. However,
silica is a particularly attractive option as an
abrasive, as it efficaciously cleans and/ or polishes
oral surfaces. Further, it is relatively inert and
compatible with other ingredients in the oral
composition and is relatively inexpensive. Thus, in
certain embodiments of the present invention, both the
first and second abrasive each comprises silica. In
some embodiments, the first abrasive is selected to be
a harder and smaller abrasive, e.g., a higher cleaning
and/ or polishing abrasive, and the second abrasive is
a typical cleaning abrasive. In certain embodiments,
the oral compositions may comprise a particularly
efficacious combination of silica abrasive particle
species. [0027] Useful abrasive materials for
preparing oral compositions include high cleaning, low
structure silica abrasives, such as those marketed
under the trade designation SYLODENT(r) XWAor
SYLODENT(r) 783 by Davison Chemical Division of W. R.
Grace &Co. (Baltimore, Maryland, USA). SYLODENT(r)
XWA650 is a silica hydrogel composed of particles of
colloidal silica. [0028] Exemplary silica hydrogels
comprise colloidal particles of silica having, in
various embodiments, an average particle size of about
3 mm to about 12 mm, or about 5 mm to about 10 mm,
with a pH of about 4 to about 10, or about 6 to about
9 whenmeasured as a 5% by weight slurry. The particles
of the XWA 650 contain about 10 %to about 35% by
weight water, have a mean particle size of about 5 mm
to about 12 mm, an Einlehner hardness of greater than
or equal to about 5 to about 20 mg loss per 100,000
revolutions, an oil absorption of less than about 90
cm3/ 100 g, for example from between about 40 cm3/ 100
g to about 90 cm3/ 100 g. The abrasives have a
Brunauer, Emmett and Teller (BET) surface area of
about 100 to about 700 m2/g. XWA650 has a brightness
of 96.8 technidyne. Such abrasives are discussed in
United States Patent No. 6,290,933 to Durga et al.
[0029] Another useful high cleaning silica abrasive is
marketed as SYLODENT(r) XWA 300 and is a silica
hydrogel containing about 10% to about 25% water by
weight, where the mean particle size is about 2 mm to
about 4 mm. The particles have BET 



surface are in the range of 150 to 400 m2/ g of
silica. The XWA 300 abrasive has an oil absorption of
less than 90 cm3/ 100 g silica; and a pH, in a 5% w/w
suspension in boiled (CO free) demineralized water,
equal to or greater than 8.5. Such abrasives are
discussed in, e.g., United States Patent No. 5,939,051
to Santalucia et al. [0030] In other embodiments, a
high cleaning silica for the present invention
comprises a silica product, where the particles are
about 5 %to about 35% by weight water, having a mean
particle size of about 7 mm to about 11 mm, an
Einlehner hardness of about 12 to about 19 and an oil
absorption value of about 50 cm3/100 g to about 65
cm3/ 100 g. A BET surface area is about 100 to about
700 m2/ g of silica. The brightness is generally
reported to be greater than about 95 technidyne. Such
a silica product is commercially available as
ZEODENT(r) 105 from J.M. Huber (Havre de Grace,
Maryland, USA). [0031] Other useful abrasives include
typical cleaning silica abrasives, such as
precipitated silicas having a mean particle size of up
to about 20 mm, typically at about 8 to about 14 mm,
with an oil absorption structure of greater than about
90 to about 110 cm3/ 100 g; for example,
ZEODENT(r)115, marketed by J. M. Huber, that has a pH
at 5% of the particles of about 6.5-7.5 and an
Einlehner hardness of about 2 to 4 mg loss per 100,000
revolutions. The brightness of such a silica particle
is greater than about 95. Incertain embodiments, such
cleaning abrasives comprise the second abrasive of the
oral composition. [0032] In certain embodiments, the
oral composition is in the form of a dentifrice that
is a clear or transparent gel. There, an abrasive of
colloidal silica, such as those sold under the
trademark SYLOID(r) as SYLOID(r) 72 and SYLOID(r) 74
or under the trademark SANTOCEL(r) 100 alkali metal
alumina-silicate complexes may be particularly useful,
since these abrasives have refractive indices close to
the refractive indices of gelling agent-liquid
(including water and/ or humectant) systems commonly
used in dentifrices. [0033] In various embodiments, a
first and a second abrasive are combined in an oral
composition to provide unexpectedly superior cleaning
capability, unanticipated mildness (relatively low
abrasivity), and aesthetically acceptable oral care
compositions. In various embodiments the ratio of the
first abrasive to the second abrasive is about 1:1.6
to about 1.6:1. For example, in certain embodiments, a
ratio of the first abrasive to the second abrasive is
about 1:1. In certain embodiments, the respective
amounts of the first abrasive and the second abrasive
present in an oral composition are about 13 to about
21%by weight of the oral composition. In some
embodiments, the amount of the first abrasive is about
15% to about 19%, and the amount of the second
abrasive is about 15% to about 19% by weight of the
oral composition. In certain embodiments, the first
abrasive is present at about 17% by weight and the
second abrasive is present at about 17% by weight of
the oral composition. In various embodiments, the
total amount of abrasive, including the first and
second abrasive, is greater than about 25%, greater
than about 30%, or greater than about 35% by weight of
the oral composition. [0034] In some embodiments, an
oral composition comprises a first abrasive having an
Einlehner hardness of greater than about 5 mg loss per
100,000 revolutions and a second abrasive having an
Einlehner hardness of less than about 5 mg loss per
100,000 revolutions. Further, the oral composition has
a PCR of greater than about 100 and an RDA of less
than about 200. In certain embodiments, the RDA is
less than about 175. [0035] In certain embodiments,
the first abrasive has an oil of absorption of less
thanabout 90 cm3/100g, and the second abrasive has an
oil of absorption of greater than 



about 90 cm3/100g. In certain embodiments, the total
amount of the abrasives is greater than about 30%. In
various embodiments, the first abrasive and the second
abrasive are present in amounts of about 13% to about
21%, about 15% to about 19%, or at about 17% each by
weight of the total composition. In various
embodiments, the first and second abrasives optionally
comprise silica. [0036] In certain embodiments, an
oral composition comprises a first abrasive comprising
silica, having an Einlehner hardness of greater than
about 5 mg loss per 100,000 revolutions, and an oil of
absorption of less than about 90 cm3/100g; and a
second abrasive comprising silica having an Einlehner
hardness of less than about 5 mg loss per 100,000
revolutions, and an oil of absorption of greater than
about 90 cm3/100g. [0037] The oral composition further
comprises a second abrasive comprising silica and
having an oil of absorption of greater than about 90
cm3/100g and an Einlehner hardness of less than about
5 mg loss per 100,000 revolutions. [0038] In other
embodiments, methods of increasing the delivery of an
active ingredient in an oral composition to an oral
surface are provided. In various embodiments, the
method comprises introducing an oral composition into
an oral cavity containing the oral surface, wherein
the oral composition comprises the active ingredient,
a first abrasive and a second abrasive. In certain
embodiments the first and second abrasives each
comprise silica and each are present in an amount of
about 13% to about 21% by weight. The oral composition
has a PCR of greater than about 100 and an RDA of less
than about 200. The oral composition is contacted with
the oral surface. It has been unexpectedly discovered
that the delivery of the active ingredient is greater
for this oral composition, when compared with a
comparative composition that has an abrasive
comprising silica but has a PCR of less than about
100, as will be discussed in more detail below. [0039]
In particular embodiments, the active ingredient
comprises a non-ionic antibacterial ingredient, such
as a halogenated diphenyl ether like triclosan, which
will be discussed in more detail below. In some
embodiments, the first abrasive has an oil
ofabsorption of less than about 90 cm3/100g and an
Einlehner hardness of greater than about 5 mg loss per
100,000 revolutions, and the second abrasive has an
oil of absorption of greater than about 90 cm3/100g
and an Einlehner hardness of less than about 5 mg loss
per 100,000 revolutions. Further, the oral composition
may comprise an efficacy enhancing copolymer, such as
for example, a copolymer of polyvinyl methyl ether and
maleic anhydride, such as the commercially available
GANTREZ(r) products sold by ISP Corporation of Wayne,
NJ., and/ or an anti-caries active agent, which will
be discussed in more detail below. [0040] The oral
compositions may further comprise an orally acceptable
carrier. Conventional ingredients that can be used to
form the carriers for oral care compositions are known
to the skilled artisan. The specific composition of
the carrier depends on the intended use of the
composition. The carrier can be a liquid, semi-solid,
or solid phase. Oral compositions can be in the form
of a dentifrice (including toothpastes, toothpowders,
and prophylaxis pastes), confectionaries (including
gums, beads and chews), film, paint-on gels, or any
other form known to one of skill in the art where
abrasives are employed. Selection of specific carrier
components is dependent on the desired product form.
[0041] In certain embodiments, the oral composition is
in the form of a dentifrice, and the exemplary carrier
is substantially semi-solid or solid. The carrier can
be 



aqueous, i.e., comprising about 5% to about 95% water.
In other embodiments, the carrier is substantially
non-aqueous. The carrier optionally comprises, for
example, oral care active ingredients, surface active
agents, such as surfactants, emulsifiers, and foam
modulators, viscosity modifiers and thickeners,
humectants, diluents, fillers, additional pH modifying
agents, colorants, preservatives, solvents, 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 within two or more of such categories of
materials. 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,
emollients,moisturizers, mouth feel agents and the
like. Examples of suitable carriers for oral
compositions are discussed in United States Patent
Nos. 6,669,929 to Boyd et al., 6,379,654 to
Gebreselassie et al., and 4,894,220 to Nabi et al.
[0042] The oral care active ingredients include for
example, anti-bacterial active agents, anti-tartar
agents, anti-caries agents, anti-inflammatory agents,
anti-sensitivity agents, enzymes, nutrients, and the
like. Actives useful herein are optionally present in
the compositions of the present invention in safe and
effective amounts that are sufficient to have the
desired therapeutic or prophylactic effect in the
human or lower animal subject to whom the active is
administered, without undue adverse side effects (such
as toxicity, irritation, or allergic response),
commensurate with a reasonable risk/ benefit ratio
when used in the manner of this invention. The
specific safe and effective amount of the active will
vary with such factors as the particular condition
being treated, the physical condition of the subject,
the nature of concurrent therapy (if any), the
specific active used, the specific dosage form, the
carrier employed, and the desired dosage regimen.
Active ingredients useful for treating such conditions
include those discussed in United States Patent
Publication 2003/0206874 to Doyle et al. Actives among
those useful herein are also discussed in United
States Patent 6,290,933 to Durga et al. and United
States Patent 6,685,921 to Lawlor. [0043] Any suitable
fluoride ion source can be present in the oral
composition, such as those discussed in United States
Patent No. 5,080,887 to Gaffar et al. Sources of
fluoride ions, acid phosphatases, and pyrophosphatase
enzyme inhibitors, are well known in the art as
anti-caries agents. A fluoride ion source may be
slightly soluble in water or may be fully
water-soluble. It is characterized by its ability to
release fluoride ions in water and by freedom from
undesired reaction with other compounds of the oral
preparation. Examples of such sources are inorganic
metal and/ or ammonium fluoride salts and compounds,
such as, for example: sodium fluoride, potassium
fluoride, ammonium fluoride, calcium fluoride; a
copper fluoride, such as cuprous fluoride; zinc
fluoride, barium fluoride; sodium silicafluoride,
ammonium fluorosilicate, sodium fluorozirconate; and
sodium monofluorophosphate, aluminummono- and
di-fluorophosphate, and fluorinated sodium calcium
pyrophosphate. The fluoride source can also be an
amine fluoride, such as olaflur
(N'octadecyltrimethylendiamine-N N
N'-tris(2-ethanol)-dihydrofluoride). [0044] The amount
of fluoride-providing source is dependent to some
extent upon the type of source, its solubility, and
the type or oral preparation, but it will be present
in a non-toxic amount, generally about 0.001% to about
3.0% in the preparation. In a dentifrice preparation,
e.g., dental gel, toothpaste (including cream),
toothpowder, or dental tablet, an amount of such
source which releases up to about 5,000 ppm of F ion
by weight of the preparation is considered
satisfactory. Any suitable minimum amount 



of such source may be used, but in various embodiments
is an amount sufficient to release about 300 to 2,000
ppm, about 500 to about 1,800 ppm or about 800 to
about 1,500 ppm of fluoride ion. [0045] The oral
composition optionally comprises an anti-calculus
composition, such as, for example, one or more of the
anti-calculus compositions discussed in United States
Patent No. 5,292,526 to Gaffar, et al. In various
embodiments, the anti-calculus composition includes
one or more polyphosphates. The anti-calculus
composition can include at least one wholly or
partially neutralized alkali metal or ammonium
tripolyphosphate or hexametaphosphate salt present in
the oral composition at an effective anti-calculus
amount. The anti-calculus active can also include at
least one water soluble, linear, molecularly
dehydrated polyphosphate salt effective in an
anticalculus amount. The anti-calculus active can also
include a mixture of potassium and sodium salts, at
least one of which is present in an effective
anti-calculus amount as a polyphosphate anti-calculus
agent. The anti-calculus active agent can also contain
an effective anticalculus amount of linear molecularly
dehydrated polyphosphate salt anticalculus agent
present in a mixture of sodium and potassium salts.
The ratio of potassium to sodium in the composition
can be up to less than 3:1. The polyphosphate can be
present in the oral composition in various amounts,
such as an amount wherein the weight ratio of
polyphosphate ion to anti-bacterial agent ranges from
in excess of 0.72:1 to less than 4:1, or wherein the
weight ratio of the anti-bacterial enhancing agentto
the polyphosphate ion ranges from about 1:6 to about
2.7:1, or wherein the weight ratio of the
anti-bacterial enhancing agent to the polyphosphate
ranges from about 1:6 to about 2.7:1. Other useful
anticalculus agents include polycarboxylate polymers
and polyvinyl methyl ether/ maleic anhydride (PVM/ MA)
copolymers, such as GANTREZ(r). [0046] Another active
agent useful in dentifrice compositions of the present
invention are antibacterial agents, which may be
present in amounts of about 0.001 to about 3.0% by
weight of the oral composition. A non-limiting list of
useful additional oral care compounds includes
non-ionic antibacterial agents, including phenolic and
bisphenolic compounds, such as, halogenated diphenyl
ethers, including triclosan
(2,4,4'-trichloro-2'-hydroxy-diphenylether,
triclocarban (3,4,4-trichlorocarbanilide), as well as
2-phenoxyethanol, benzoate esters, and carbanilides. A
halogenated diphenyl ether, such as triclosan, can be
present in an amount of about 0.3% by weight of the
oral composition, for example. [0047] Suitable surface
active agents are those that are reasonably stable
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
(polyoxyethylene 20 sorbitan monolaurate, TWEEN(r) 20)
and Polysorbate 80 (polyoxyethylene 20 sorbitan
mono-oleate, TWEEN(r) 80), Poloxamer 407, available
under the trade name PLURONIC(r) F127 from BASF
Corporation), cationic, zwitterionic (e.g.,
cocamidopropyl betaine and lauramido propyl betaine),
and amphoteric organic synthetic detergents. Examples
of suitable surface active agents for use in oral
compositions are discussed in, for example, United
States Patent Nos. 4,894,220 to Nabi et al, 6,555,094
to Glandorf et al, and 6,706,256 to Lawlor, inter
alia. In various embodiments, one or more surface
active agents are present in the oral composition of
the present invention in the range of about 0.001% to
about 5%, or about 0.5% to about 2.5%. 



[0048] Optional thickeners for use in oral
compositions include natural and synthetic gums and
colloids, such as carrageenan (Irish moss), xanthan
gum, sodiumcarboxymethyl cellulose, starch,
polyvinylpyrrolidone, hydroxyethylpropyl cellulose,
hydroxybutyl methyl cellulose, hydroxypropylmethyl
cellulose, and hydroxyethyl cellulose. Inorganic
thickeners include amorphous silica compounds which
function as thickening agents and include colloidal
silicas compounds available under trademarks such as
Cab-o-sil fumed silica manufactured by Cabot
Corporation and distributed by Lenape Chemical (Bound
Brook, NJ, USA); ZEODENT(r) 165 from J.M. Huber
Chemicals, and Sylox 15, also known as SYLODENT(r) 15,
available from Davison Chemical Division of W.R. Grace
Corp. In various embodiments, the thickening agent is
present in the dentifrice composition in amounts of
about 0.1 to about 10% by weight, or about 0.5 to
about 4% by weight. [0049] The orally-acceptable
dentifrice carrier vehicle used to prepare the
dentifrice composition optionally comprises a
humectant. The humectant can be glycerin, sorbitol,
and xylitol, propylene glycol of molecular weight in
the range of about 200 to about 1,000; or other
humectants and mixtures thereof. The humectant
concentration typically totals about 5 to about 70% by
weight of the oral composition. Water is typically
present in an amount of at least about 10% by weight,
and generally about 25 to 70% by weight of the oral
composition. [0050] Synthetic anionic linear
polycarboxylates are efficacy enhancing agents for
optional use in oral compositions having certain
active ingredients, including antibacterial,
anti-tartar or other active agents within the oral
composition. Such anionic polycarboxylates are
generally employed in the form of their free acids, or
partially or fully neutralized water soluble alkali
metal (e.g., potassium and preferably sodium) or
ammonium salts. The terms "synthetic" and "linear"
exclude known thickening or gelling agents comprising
carboxymethylcellulose and other derivatives of
cellulose and natural gums, nor carbopols having
reduced solubility due to crosslinkages. [0051]
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 toabout 1,000,000. One
useful copolymer is methyl vinylether/maleic
anhydride. Examples of these copolymers are available
from ISP Corporation under the trade name GANTREZ(r),
e.g., AN 139 (M.W. 1,100,000), AN 119 (M.W. 200,000);
S-97 Pharmaceutical Grade (M.W. 1,500,000), AN 169
(M.W. 2,000,000), and AN 179 (M.W. 2,400,000); wherein
the preferred copolymer is S-97 Pharmaceutical Grade
(M.W. 1,500,000). When present, the anionic
polycarboxylate is employed in amounts effective to
achieve the desired enhancement of the efficacy of any
antibacterial, antitartar or other active agent within
the dentifrice composition. In various embodiments , a
synthetic anionic polycarboxylate is included in the
oral composition is present at about 0.001 to about
5%, or about about 0.1 to about 2.0% of the oral
composition. [0052] The oral composition of the
present invention can be made by any of the methods
known in the art for combining ingredients to make
oral care compositions. Examples of methods that can
be used are set forth in, e.g., United States Patent
No. 6,403,059 to Martin et al.; Clinical Pharmacology
for Dental Professionals (Mosby-Year Book, Inc., 3rd
ed. 1989); Mosby's Dental Hygiene: Concepts, Cases and
Competencies, (Daniel, S. and Harfst, S. eds.,
Elsevier Science Health Science Div. 2002); and Ernest
W. Flick, Cosmetic and Toiletry Formulations, 2nd ed.
[0053] The present invention provides for methods and
processes of using the oral 



compositions of the present invention to clean and/ or
polish oral surfaces. Further, the oral compositions
optionally treat and inhibit oral conditions, such as
oral inflammatory conditions, dental plaque, and
dental calculus. The oral compositions can be applied
to the subject in any suitable manner known in the
art; for example, by introducing the oral composition
to the subject's oral cavity using a suitable
applicator or delivery device, such as a brush, dental
strip, film, syringe, tape, pill, or any other
applicator or delivery device known in the art. The
compositions can be used in prophylactic methods and
processes to promote and maintain oral health,
appearance, maintain systemic health and the like. The
oral compositions can be repeatedly applied to the
subject over a number of days according to a
particular treatment schedule to treat and/ or inhibit
stain, plaque, calculus or tartar formation.
Instructions setting forth thetreatment schedule can
be provided in commercial packaging with the product,
as commercially prepared and stored. [0054] The
present invention is further illustrated through the
following nonlimiting example (s). EXAMPLE I [0055] A
dentifrice composition according to the present
invention, having the ingredients listed as Dentifrice
1 in Table I is prepared by the following method:
Sodium saccharin, sodium benzoate, sodium
monofluorophosphate, and any other salts are dispersed
in water and mixed in a conventional mixer under
agitation. The humectants e.g., glycerin and sorbitol,
are added to the water mixture under agitation. Then
organic thickeners, such as sodium carboxymethyl
cellulose, carrageen and any polymers, such as
GANTREZ(r) are added. [0056] The resultant mixture is
agitated until a homogeneous gel phase is formed. The
mixture is then transferred to a high-speed vacuum
mixer; where the abrasives are added. The mixture is
then mixed at high speed for from 5 to 30 minutes,
under vacuum of about 20 to 50 mm Hg, preferably about
30 mmHg. The flavor oil is weighed out and triclosan
is then added to the flavor oil. The flavor oil and
flavonoid mixture is added to the mixture.
Surfactants, such as sodium lauryl sulfate (SLS) are
charged into the mixer. The resultant product is a
homogeneous, semi-solid, extrudable paste or gel
product. The resulting dentifrice can be applied with
a brush or other applicator to the oral surfaces.
[0057] Dentifrices A and B are comparative examples
and are prepared in the same manner as described above
for Dentifrice 1.Table I EXAMPLE II [0058] PCR and RDA
data is shown in Table II for Dentifrice 1 prepared in
accordance with the present invention, as compared to
Dentifrices A and B. [0059] The RDA is determined
according to the method recommended by the American
Dental Association as set forth by Hefferren, Journal
of Dental Research, Volume 55, Issue 4, July-August
1976, pp. 563-573, and described in the United States
Patent Nos. 4,340,583, 4,420,312, and 4,421,527 all to
Wason. [0060] PCR, as described above, is an in vitro
method used to measure the efficacy of removing tea
and coffee tooth stains relative to a standard. The
PCR values referred to herein are obtained by a
modification of the method described in "In Vitro
Removal of Stain with Dentifrice", G. K. Stookey, et
al J. Dental Research, 61, 123-9 (1982). The
modification of the PCR method used herein is
described in United States Patent Nos. 5,658,553 and
5,651,958 both to Rice. In this modification, a clear
pellicle material is 



applied to a bovine tooth first, which is then stained
with a combination of the pelliclematerial and tea,
coffee and FeCb whereas in the original method
described by Stookey et al. both pellicle and stain
are applied simultaneously. Table II [0061] Dentifrice
Bis a typical oral composition formulation having a
combination of high cleaning silica (XWA650) and
regular cleaning silica (ZEODENT(r) 115) at 10% by
weight, respectively. Dentifrice Bis the control
having a PCR of about 85 and an RDA of 138. As can be
observed, in Dentifrice A the high cleaning silica
(XWA650) is doubled to 20% while removing the regular
cleaning silica (ZEODENT(r) 115). For Dentifrice A,
the RDA increases to 180, but the PCR only increases
to about 98. In comparison, Dentifrice 1 has 17% of
both the high cleaning silica (XWA650) and the regular
cleaning silica (ZEODENT(r) 115), but the RDA is only
163, while the PCR exceeds 100 (about 108). Thus, the
combination of abrasives in Dentifrice 1 provides an
unexpectedly low RDA (with only an 18% increase over
Dentifrice B) while achieving a 27% increase in PCR
over Dentifrice B. Comparatively, Dentifrice A has an
RDA increase of over 30% and a PCR increase of only
15%, when compared to Dentifrice B. [0062] It is
discovered, therefore, that desirably high PCR values
for a dentifrice composition can be achieved, while
the RDA values are significantly less than would be
expected. EXAMPLE III [0063] An in vitro polishing
analysis is conducted with Dentifrice 1, Dentifrice B,
a dentifrice prepared in accordance with Table III
below and designated Dentifrice C, and a commercially
available whitening dentifrice designated Dentifrice
D. Dentifrice C is prepared in the same manner as
described above for Dentifrice 1 in Example I, and
contains 20% by weight of regular cleaning silica,
ZEODENT(r) 115. Dentifrice D is commercially available
as CREST(r) Dual Action Whitening Toothpaste from
Procterand Gamble of Cincinnati, OH, and is believed
to contain the ingredients sodium fluoride at 0.243 %,
glycerin, hydrated silica, water, sorbitol, sodium
hexametaphosphate (for tartar control/ stain
prevention), propylene glycol, flavor, PEG- 12,
cocamidopropyl betaine, SLS, CARBOMER(r) 956, sodium
saccharin, Poloxamer 407, polyethylene oxide, xanthan
gum, sodium hydroxide, cellulose gum, sodium
hydroxide, titanium dioxide, and Blue 1 and Yellow 5
colorings. Table III [0064] Table IV shows the in
vitro mean polishing analysis of these dentifrices.
The maximum reflectance of the dulled tooth surface is
determined by means of a reflectometer especially
adapted to detect the changes in the degree of polish
of the enamel surface. The reflectometer is
constructed so that the enamel is exposed to a beam of
polarized light, the amount of light reflected from
the enamel surface was determined by a photoelectric
cell which in turn activated a galvanometer. The
smoother the enamel surface, the smaller the amount of
diffused and absorbed light and, hence, the higher the
galvanometer reading. [0065] After the maximum
reflectance of the dulled tooth is determined, the
tooth is brushed with the dentifrice to be tested. The
enamel surface is then rinsed with waterto remove any
residual particles of the cleaning and polishing
agent, and the reflectance of the enamel surface is
again measured with the tooth located in exactly the
same position as that used to obtain the "dull"
reading. The absolute change in the amount of
reflectance between the dull and polished enamel
surfaces is taken as a measure of the degree of
polishing imparted by the treatment. The total
brushing period is about 30,000 strokes. The results
in Table IV are expressed in terms of the mean
increment in 



the luster of the enamel specimens. [0066] Dentifrice
C is a conventional dentifrice having 20% of a regular
cleaning silica abrasive, and is selected as the
Control for calculating the percentage increase in
mean polish increment. It is observed that Dentifrice
1 demonstrates the highest increase in mean polishing
increment. TABLE IV EXAMPLE IV [0067] The average
uptake of triclosan on a hydroxy apatite disk is set
forth in Table V. Dentifrices 1, B, and C are compared
for triclosan uptake levels. The uptake of an active
ingredient triclosan is assessed using disks of
hydroxyapatite (HAP) available from Clarkson
Chromatography Products, Inc., which are saliva coated
(SCHAP), as an in vitro model for human teeth. This in
vitro model has been found to be correlated to in vivo
delivery of and retention of antibacterial agents on
oral surfaces. [0068] To determine the delivery and
retention of triclosan to a SCHAP disk from a
dentifrice containing triclosan and an anionic
copolymer of the present invention, namely AMPS
terpolymer, and VCAP copolymer, SCHAP disks were
treated with dentifrice slurry compositions identified
in Table I above. The amounts of dentifriceslurry used
to contact the disks simulated in vivo surface to
volume ratios found in the mouth, to simulate, in
part, brushing condition. After incubation for 30
minutes at 37C, the SCHAP disks were removed from the
dentifrice slurry and washed three times with water.
The uptake absorption of triclosan, on SCHAP disks,
from Dentifrices 1, B, and C are set forth in Table V,
below. TABLEV [0069] The results in Table V show that
delivery and retention of triclosan to SCHAP disks
from Dentifrice 1 is substantially greater than for
either of comparative examples of Dentifrices B and C.
Thus, these compositions provide methods of increasing
delivery of an active ingredient in an oral
composition to an oral surface. EXAMPLE V [0070]
Various samples (A-E) were prepared and tested in
accordance with the present invention. Sample A
represents non high-cleaning silica. Samples B-E
represent various high cleaning silica compositions.
All were tested with an Einlehner Abrasian Analysis.
The samples were dispersed at 10& W/V (10Og diluted to
a volume of 1000 mL) and run in duplicate on an
Einlehner AT 1000. Results are shown in Table 6
Below:TABLE VICLAIMS We claim: 1. An oral composition
comprising: a first abrasive having an Einlehner
hardness of greater than about 5 mg loss per 100,000
revolutions; and a second abrasive having an Einlehner
hardness of less than about 5 mg loss per 100,000
revolutions; wherein the ratio of the first abrasive
to the second abrasive is about 1:1.6 to about 1.6:1,
and wherein the oral composition has a pellicle
cleaning ratio of greater than about 100 and a
radioactive dentin abrasion of less than about 200. 2.
The composition according to claim 1, wherein the
radioactive dentin abrasion is less than about 175. 3.
The composition according to claim 1, wherein the
first abrasive has an oil of absorption of less than
about 90 cm3/100g and the second abrasive has an oil
of 



absorption of greater than about 90 cm3/100g. 4. The
composition according to claim 1, wherein the first
abrasive has a mean particle size of less than about
11 mm and the second abrasive has a mean particle size
of greater than about 8 mm. 5. The composition
according to claim 1, wherein the ratio of the first
abrasive to the second abrasive is about 1:1. 6. The
composition according to claim 5, wherein the first
abrasive is present in an amount of about 17 %by
weight and the second abrasive is present in an amount
of about 17% by weight in the oral composition.7. The
composition according to claim 1, wherein a total
amount of the first and second abrasives in the oral
composition is greater than about 30% by weight of the
composition. 8. The composition according to claim 1,
wherein the first abrasive is present in an amount of
about 13 %to about 21%by weight and the second
abrasive is present in an amount of about 13% to about
21% by weight of the oral composition. 9. The
composition according to claim 1, wherein the first
abrasive is present in an amount of about 15% to about
19% by weight and the second abrasive is present in an
amount of about 15% to about 19% by weight of the oral
composition. 10. The composition according to claim 1,
wherein the first abrasive and the second abrasive
each comprise silica. 11. An oral composition
comprising: a first abrasive comprising silica, having
an Einlehner hardness of greater than about 5 mg loss
per 100,000 revolutions and an oil of absorption of
less than about 90 cm3/100g; and a second abrasive
comprising silica, having an Einlehner hardness of
less than about 5 mg loss per 100,000 revolutions and
an oil of absorption of greater than about 90
cm3/100g; wherein the first abrasive is present in an
amount of about 13% to about 21% by weight and the
second abrasive is present in an amount of about 13%
to about 21% by weight of the composition.12. The
composition according to claim 11, wherein the first
abrasive is present in an amount of about 15% to about
19% by weight and the second abrasive is present in an
amount of about 15% to about 19% by weight of the oral
composition. 13. The composition according to claim
12, wherein the first abrasive is present in an amount
of about 17 %by weight and the second abrasive is
present in an amount of about 17% by weight of the
oral composition. 14. The composition according to
claim 11, wherein the oral composition has a pellicle
cleaning ratio of greater than about 100 and a
radioactive dentin abrasion of less than about 200.
15. The composition according to claim 14, wherein the
radioactive dentin abrasion is less than about 175.
16. The composition according to claim 11, wherein a
total amount of the first and second abrasives in the
oral composition is greater than about 30%. 17. The
composition according to claim 11, wherein the first
abrasive has a mean particle size of less than about
11 mm, and the second abrasive has a mean particle
size of greater than about 8 mm. 18. An oral
composition comprising: a first abrasive comprising
silica and having an oil of absorption of less 



than about 90 cm3/100g and an Einlehner hardness of
greater than about 5 mg loss per 100,000 revolutions;
and a second abrasive comprising silica and having an
oil of absorption of greater than about 90 cm3/100g
and an Einlehner hardness of less than about 5 mg loss
per 100,000 revolutions;wherein a ratio of the first
abrasive to the second abrasive is about 1:1.6 to
about 1.6:1, and a total amount of the first and
second abrasives present in the oral composition is
greater than about 25% by weight of the composition;
and wherein the oral composition has a pellicle
cleaning ratio of greater than about 100 and a
radioactive dentin abrasion of less than about 200.
19. The composition according to claim 18, wherein the
ratio of the first abrasive to the second abrasive is
about 1:1. 20. The composition according to claim 18,
wherein the first abrasive is present in an amount of
about 17 %by weight and the second abrasive is present
in an amount of about 17% by weight in the oral
composition. 21. A method of increasing delivery of an
active ingredient in an oral composition to an oral
surface comprising: introducing an oral composition
into an oral cavity, wherein the oral composition
comprises the active ingredient, a first abrasive and
a second abrasive, wherein the first and second
abrasives each comprise silica and each are present in
an amount of about 13% to about 21% by weight, wherein
the oral composition has a pellicle cleaning ratio of
greater than about 100 and a radioactive dentin
abrasion of less than about 200; and contacting the
composition with the oral surface, wherein the
delivery of the active ingredient is greater than a
comparative composition having an abrasive comprising
silica and a pellicle cleaning ratio of less than
about 100. 22. The method according to claim 21,
wherein a ratio of the first abrasive to the second
abrasive is about 1:1.6 to about 1.6:1. 23. The method
according to claim 21, wherein the active
ingredientcomprises a halogenated diphenyl ether. 24.
The method according to claim 21, wherein a ratio of
the first abrasive to the second abrasive is about
1:1.6 to about 1.6:1. 25. The method according to
claim 21, wherein the first abrasive has an oil of
absorption of less than about 90 cm3/100g and an
Einlehner hardness of greater than about 5 mg loss per
100,000 revolutions, and the second abrasive has an
oil of absorption of greater than about 90 cm3/100g
and an Einlehner hardness of less than about 5 mg loss
per 100,000 revolutions. 26. An oral composition
comprising: a first abrasive having an Einlehner
hardness of greater than about 10 mg loss per 100,000
revolutions; and a second abrasive having an Einlehner
hardness of less than about 10 mg loss per 100,000
revolutions; wherein the ratio of the first abrasive
to the second abrasive is about 1:1.6 to about 1.6:1,
and wherein the oral composition has a pellicle
cleaning ratio of greater than about 100 and a
radioactive dentin abrasion of less than about 200.
27. The oral composition of claim 18, wherein the
composition further comprises a polycarboxylate
polymer or polyvinyl methyl ether/ maleic anhydride
(PVM/ MA) copolymer. 


