
TITLE OF THE INVENTION MENTHOL-DERIVATIVE COMPOUNDS AND USE THEREOF AS ORAL
AND SYSTEMIC ACTIVE AGENTS FIELD OF THE INVENTION The present invention
relates to methods and compositions for providing oral and/or systemic
health care benefits - including biofilrn anti-attachment,
anti-inflammation, anti oxidant, anti-bone loss, and anti-microbial
benefits - comprising the menthol-derivative compounds of Formula 1, or
mixtures thereof, and at least one excipient. The present invention further
relates to methods and compositions for up-regulating and/or downregulating
periodontal disease metabolites comprising the menthol-derivative compounds
of Formula 1, or mixtures thereof, and at least one excipient. BACKGROUND
OF THE INVENTION Periodontal disease is inflammation of some or all of the
tooth's support structures including gingiva, cementum, periodontal
ligament, and alveolar bone. Periodontal disease metabolites in gingival
crevicular fluid correspond to healthy and/or diseased oral status and
allow differential diagnosis of oral health. Oral inflammation generally
results from infection of bacteria in oral biofilm - a microbial soft
deposit that forms on teeth and is implicated in the occurrence of
gingivitis, periodontitis, caries and other forms of periodontal disease -
and destroys the attachment fibers and supporting bone that hold teeth in
place. Another factor in periodontal disease is microbial-induced oxidative
cell damage. Oxidative free radicals are used by the body as defense
systems against antigen attacks. However, oxidative free radicals may also
initiate uncontrolled chain reactions that result in host tissue damage and
inflammation such as that seen in oral gingivitis. Systemic oxidative cell
damage, host-tissue inflammation and bone-loss occur through similar
mechanisms. Menthol-derivative compounds are physiological cooling active
ingredients that are often used to bring about a sensation of coolness on
the skin or mucous membranes - i.e., the mucous membranes in the oral,
nasal, and/or pharyngeal cavities - by blocking calcium channels but
without any physical cooling, such as occurs for example on solvent
evaporation, actually occurring.SUMMARY OF THE INVENTION The present
invention discloses novel uses of specific menthol-derivative compounds of
Formula 1: Formula 1 wherein, X is an oxygen atom or an NH radical; and R
is an unsubstituted or substituted aryl or aliphatic radical. It is a
surprising and unexpected result of the present invention that when the
proper aryl and aliphatic radicals in the proper ratio are reacted with
menthol to make the compounds of the present invention, improvements in the
performance of these compounds and novel uses are achieved when applied to
personal care products. In some embodiments, the present invention
discloses the novel use of at least one mentholderivative compounds of
Formula 1, and compositions thereof, for methods of providing oral and
systemic health care benefits. In some embodiments, the oral and systemic
health care benefits include biofilm anti-attachment, anti-inflammation,
anti-oxidant, anti-bone loss, and anti-microbial benefits. In some
embodiments, the present invention discloses a composition for providing
oral and systemic health care benefits including at least one
menthol-derivative compound of Formula 1, and at least one excipient. In
some embodiments, the present invention discloses the novel use of at least
one menthol-derivative compounds of Formula I 5and compositions thereof,
for methods of upregulating or down-regulating periodontal disease
metabolites, and also corresponding methods. In some embodiments, the
periodontal disease metabolites correspond to healthy and/or diseased oral
status and allow differential diagnosis of oral health.In some embodiments,
the present invention discloses a composition for up-regulating or
down-regulating periodontal disease metabolites including at least one
menthol-derivative compound of Formula 1, and at ieast one exctpient. BRIEF
DESCRIPTION OF THE DRAWINGS FIG, 1 shows the anti-inflammatory efficacy of
a disclosed dentifrice composition, FIG. 2 shows the anti-oxidant efficacy
of a disclosed menthol-derivative compound. FIG. 3 shows the anti-oxidant
efficacy of a disclosed dentifrice composition. FIG. 4 shows the anti-bone
loss efficacy of a disclosed dentifrice composition. FIG. 5 demonstrates
the anti-microbial efficacy of a disclosed dentifrice composition. DETAILED
DESCRIPTION OF THE INVENTION As used throughout, ranges are used as
shorthand for describing each and every value that is within the range. Any
value within the range can be selected as the terminus of the range. In
addition, all references cited herein are hereby incorporated by reference
in their entireties. I . Methods of Use of Menthol-Derivative Compounds In
some embodiments, the present invention discloses the novel use of specific
menthol-derivative compounds of Formula 1, and compositions thereof, for
methods of providing oral and/or systemic health care benefits. In some
embodiments, the present invention discloses a method for providing oral
health care benefits. In some embodiments, the present invention discloses
a method for providing systemic health care benefits. In some embodiments,
the present invention discloses a method for providing at least one oral
and systemic health care benefit chosen from: oral biofilm anti-attachment,
anti-inflammation, 



anti-oxidant, anti-bone loss, and anti-microbial benefits. In some
embodiments, the present invention discloses a method for providing
multiple oral and systemic health care benefits. In some embodiments, the
present invention discloses a method for providing multiple oral and
systemic health care benefits including one or more of the following: oral
biofilm antiattachment, anti-inflammation, anti-oxidant, anti-bone loss,
and anti-microbial benefits. In some embodiments, the present invention
discloses the novel use of specific menthol-derivative compounds of Formula
1, and compositions thereof, for methods of upregulating and/or
down-regulating periodontal disease metabolites. In some embodiments,the
present invention discloses a method for up-regulating at least one
periodontal disease metabolite. In some embodiments, the present invention
discloses a method for downregulating at least one periodontal disease
metabolite. In some embodiments, the present invention discloses a method
for up-regulating and/or down-regulating multiple periodontal disease
metabolites. A. Compositions of Formula 1 In some embodiments, the present
invention discloses novel uses of mentholderivative compounds of Formula 1:
Formula 1 wherein, X is an oxygen atom or an NH radical; and R is an
unsubstituted or substituted aryl or aliphatic radical. In some
embodiments, X is an oxygen atom. In some embodiments, X is an NH radical.
In some embodiments, R is an unsubstituted aryl radical. In some
embodiments, R is a substituted aryl radical. In some embodiments, R is a
mono-substituted aryl radical. In some embodiments, R is a poly-substituted
aryl radical. In some embodiments, R is an unsubstituted aliphatic radical.
In some embodiments, R is a substituted aliphatic radical. In some
embodiments, R is a mono-substituted aliphatic radical. In some
embodiments, R is a poly-substituted aliphatic radical. In some embodiments
of Formula 1, R is a substituted aryl radical having up to 12 carbon atoms,
wherein the substituents are chosen from: cyano radicals, hydroxy!
radicals, amide radicals, ester radicals, and amine radicals. In other
embodiments of Formula 1. R is a straight, branched, or cyclic aliphatic
chain radical, or R is a straight, branched, or cyclic hydroxy-aliphatic
radical, each having up to 10 carbon atoms.B. Oral Biofflm Anti-Attachment
Benefit 1. Description of benefit Oral biofilms - comprising bacteria,
bacterial extracellular byproducts, proteins, lipids, and glycolipids - are
matrices formed on oral surfaces that provide loci for calculus or tartar
formation. In some embodiments, the present invention discloses a method
for providing an oral biofllm anti-attaehment benefit. In some embodiments,
the method includes providing at least one menthol-derivative compound
conforming to Formula 1, and compositions thereof. In some embodiments, the
oral biofllm anti-attachment benefit provided includes at least one
menthol-derivative compound of Formula 1, and compositions thereof,
interacting with oral bacteria to disable it from attaching to an oral
surface. In some embodiments, at least one menthol-derivative compound of
Formula 1, and compositions thereof, interacts with adhesins, ligands, or
other moieties on the surface of oral bacteria that would ordinarily
facilitate a linkage with a receptor or other moiety on the oral surface.
In some embodiments, the oral biofllm anti-attachment benefit provided
includes at least one menthol-derivative compound of Formula 1, and
compositions thereof, interacting with an oral surface to form a protective
layer, such that the bacteria and biofllm components cannot adhere to the
oral or tooth surface, thereby preventing an initial anchoring layer from
forming on the oral surface. In some embodiments, at least one
menthol-derivative compound of Formula 1, and compositions thereof, may
substantially cover an oral surface, and prevent attachment of the bacteria
and other components of the biofilm matrix. 2. Specific formula In some
embodiments, the present invention discloses a composition for providing an
oral biofilm anti-attachment benefit including: at least one
menthol-derivative compound conforming to Formula 1, and at least one
excipient. In some embodiments, the composition for providing an oral
biofilm anti-attachment benefit is a dentifrice composition. In some
embodiments, the dentifrice composition is a member chosen from:
toothpastes, gels, mouth washes, dental floss, powders, gum adhering
strips, toothbrushes, and the like. In some embodiments, the dentifrice
composition in accordance with the present invention is a toothpaste. In
some embodiments, the at least one menthol-derivative compound providing
the oral biofilm anti-attachment benefit is present in a composition in an
amount of from 0.05 - -wt. % to 5 wt. %. In some embodiments, the at least
one menthol-derivative compound is present in an amount of 0. 1 wt. % to
1wt. %. In some embodiments, the at least one menthol-derivative compound
is present in an amount of 0.25 wt. % to 0.5 wt. %. In some embodiments,
the at least one menthol-derivative compound is present in an amount of
0.25 wt. %. In some embodiments, the at least one menthol-derivative
compound is present in an amount of 0.5 wt %. In some embodiments, the at
least one menthol-derivative compound providing the oral biofilm
anti-attachment benefit is: 24iydroxyethyl
2-((2-isopropyl-5-methylcyclohexyloxy)carbonyloxy)benzoate In some
embodiments, the at least one menthol-derivative compound providing the 



oral biofilm anti-attachment benefit is: 2-isopropyl-5-methylcyclohexyl
2-(pheny]carbamoyl)pheriyl carbonate In some embodiments, the at least one
excipient is a member chosen from: surfactants, desensitizing agents,
whitening agents, tartar control agents, antibacterial agents, abrasives
including silica, binders and thickening agents, detergents, adhesion
agents, foam modulators, pH modifying agents, mouth-feel agents,
sweeteners, flavorants, colorants, preservatives, combinations thereof, and
the like.3, Test The oral boffim anti-attachment benefit of the
menthol-derivative compounds of the present invention was investigated
using the crystal violet assay (SOP No. ATO-5345-00) in a 384-well plate
over a 0.0004-2500 ppm concentration range. C. Anti-Inflammation Benefit 1.
Description of benefit The immediate consequence of tissue damage is the
release of certain chemical agents - i.e., histamine, seratonin, and the
kinins -that are mediators of inflammation and evoke and intensify
erythema, edema, heat, pain, and loss of tissue function. Granulocyte
macrophage colony-stimulating factor (GM-CSF) is a cytokine that functions
as a white blood cell growth factor, stimulating stem cells to produce
granulocytes and monocytes. Monocytes exit the circulation and migrate into
tissue, whereupon they mature into macrophages. GM-CSF is thus part of the
immune/inflammatory cascade, by which activation of a small number of
macrophages can rapidly lead to an increase in their numbers.
Interleukin-lb (IL-Ib) is a pro-inflammatory cytokine produced by
macrophages, monocytes, and dendritic cells. They form an important part of
the inflammatory response of the body against infection by increasing the
expression of adhesion factors on endothelial cells to enable
transmigration of leukocytes, the cells that fight pathogens, to sites of
infection and re-set the hypothalamus thermoregulatory center, leading to
an increased body temperature which expresses itself as fever and helps the
body's immune system to fight infection. Interleukin-6 (IL-6) is another
interleukin that acts as a pro-inflammatory cytokine. It is secreted by T
cells and macrophages to stimulate immune response to trauma, especially
burns or other tissue damage leading to inflammation. IL-6 can be secreted
by macrophages in response to specific microbial molecules that bind to
detection molecules of the innate immune system present on the cell surface
(or in intracellular compartments) which induce intracellular signaling
cascades that give rise to inflammatory cytokine production. lnterleukin-8
(L-8) is another cytokine produced by macrophages and other cell types such
as epithelial cells. IL-8 is one of the major mediators of the inflammatory
response and functions as a chemoattractant It is also a potent angiogenic
factor.Tumor necrosis factor a(TNP-a) is another cytokine involved in
systemic inflammation and is a member of a radical of cytokines that
stimulate the acute phase reaction. The primary role of TNF-ais in the
regulation of immune cells through which it is also able to induce
inflammation. In some embodiments, the present invention discloses a method
for providing an antiinflammation benefit. In some embodiments, the present
invention provides an oral antiinflammation benefit. In some embodiments,
the present invention provides a systemic antiinflammation benefit. In some
embodiments, the method includes providing at least one menthol-derivative
compound conforming to Formula 1, and compositions thereof. In some
embodiments, the anti-inflammation benefit provided includes at least one
menthol-derivative compound of Formula 1, and compositions thereof,
inhibiting the production and/or release of at least one chemical agent
involved in inflammation. In some embodiments, at least one
menthol-derivative compound of Formula 1, and compositions thereof,
inhibits the production and/or release of GM-CSF. In some embodiments, at
least one menthol-derivative compound of Formula 1, and compositions
thereof, inhibits the production and/or release of IL-Ib. In some
embodiments, at least one menthol-derivative compound of Formula 1, and
compositions thereof, inhibits the production and/or release of IL-6. In
some embodiments, at least one menthol-derivative compound of Formula 1,
and compositions thereof, inhibits the production and/or release of IL-8.
In some embodiments, at least one menthol-derivative compound of Formula 1,
and compositions thereof, inhibits the production and/or release of TNF-a.
In some embodiments, at least one mentholderivative compound of Formula 1,
and compositions thereof, provides an anti-inflammation benefit efficacy
comparable to existing anti-inflammatory agents. In some embodiments, at
least one menthol-derivative compound of Formula 1, and compositions
thereof, provides an anti-inflammation benefit efficacy comparable to
triclosan. 2. Specific formula In some embodiments, the present invention
discloses a composition for providing an anti-inflammation benefit
including: at least one menthol-derivative compound conforming to Formula
1, and at least one excipient. In some embodiments, the composition for
providing an anti-inflammation benefit is a dentifrice composition. In some
embodiments, the dentifrice composition is a member chosen from:
toothpastes, gels, mouth washes, dental floss, powders, gum adhering
strips, toothbrushes, and the like. In some embodiments, thedentifrice
composition in accordance with the present invention is a toothpaste, Tn
some embodiments, a dentifrice composition comprising at least one
menthol-derivative compound of Figure 1 provides an anti-inflammation
benefit efficacy comparable to existing anti inflammatory dentifrices, In
some embodiments, the at least one menthol -derivative compound providing
the anti-inflammation benefit is present in a composition in an amount of
from 0,05 wt, % to 5 



wt. %. In some embodiments, the at least one menthol-derivative compound is
present in an amount of 0.1 wt. % to 1 wt, %. In some embodiments, the at
least one menthol-derivative compound is present in an amount of 0.25 wt. %
to 0,5 wt. %. In some embodiments, the at least one menthol-derivative
compound is present in an amount of 0.25 wt. %. In some embodiments, the at
least one menthol-derivative compound is present in an amount of 0.5 wt. %.
In some embodiments, the at least one menthol-derivative compound providing
the anti-inflammation benefit is: 2-isopropyl-5-methylcyclohexyl
2-(phenylcarbanioyi)phenyl carbonate In some embodiments, the at least one
menthol-derivative compound providing the anti-inflammation benefit is:
2-isorropyl-5-meth}lc>c!ohexyl 2-hydroxypheny1carbamate In some
embodiments, the at least one menthol-derivative compound providing the
anti-inflammation benefit is:2-(diethylcarbatno>l )phenyl
2-isopropyl-5-methytcyclohexyl carbonate In some embodiments, the at least
one excipient is a member chosen from: surfactants, desensitizing agents,
whitening agents, tartar control agents, antibacterial agents, abrasives
including silica, binders and thickening agents, detergents, adhesion
agents, foam modulators, pH modifying agents, mouth-feel agents,
sweeteners, flavorants, colorants, preservatives, combinations thereof, and
the like. 3. Test The anti-inflammation test was carried out according to
SOP No. ATO-5307-00 measuring the percent inhibition of PGE2. D.
Anti-Oxidant Benefit 1. Description of benefit Oxidation is a chemical
reaction that transfers electrons from a substance to an oxidizing agent
and may produce free radicals that initiate tissue-damaging chain reactions
and inflammation. Oxidative stress is the result of an imbalance between
the production of reactive oxygen and a biological system's ability to
readily detoxify the reactive intermediates or repair the resulting damage,
and may be an important factor in many disease states. Antioxidants are
reducing agents capable of slowing or preventing the oxidation of other
molecules. In some embodiments, the present invention discloses a method
for providing an antioxidant benefit. In some embodiments, the method
includes providing at least one mentholderivative compound conforming to
Formula 1, and compositions thereof. In some embodiments, the anti-oxidant
benefit provided includes at least one menthol-derivative compound of
Formula 1 and compositions thereof, terminating a free radical chain
reaction. In some embodiments, at least one menthol-derivative compound of
Formula 1, and compositions thereof, removes free radical intermediates. In
some embodiments, at least one menthol-derivative compound of Formula 1,
and compositionsthereof, inhibits other oxidation reactions by being
oxidized itself without generating a free radical. In some embodiments, at
least one menthol-derivative compound of Formula 1, and compositions
thereof, provides an anti-oxidant benefit efficacy comparable to existing
anti oxidants. In some embodiments, at least one menthol-derivative
compound of Formula 1, and compositions thereof, provides an anti-oxidant
benefit efficacy comparable to Vitamin E. 2. Specific formula In some
embodiments, the present invention discloses a composition for providing an
anti-oxidant benefit including: at least one menthol-derivative compound
conforming to Formula 1, and at least one excipient. In some embodiments,
the composition for providing an anti-oxidant benefit is a dentifrice
composition. In some embodiments, the dentifrice composition is a member
chosen from: toothpastes, gels, mouth washes, dental floss, powders, gum
adhering strips, toothbrushes, and the like. In some embodiments, the
dentifrice composition in accordance with the present invention is a
toothpaste. In some embodiments, a dentifrice composition comprising a
menthol-derivative compound of Formula 1, or mixtures thereof, provides an
anti-oxidant benefit efficacy comparable to existing anti-oxidizing
dentifrices. In some embodiments, the at least one menthol-derivative
compound providing the anti-oxidant benefit is present in a composition in
an amount of from 0.05 wt. % to 5 wt. %. In some embodiments, the at least
one menthol-derivative compound is present in an amount of 0.1 wt. % to 1
wt. %. In some embodiments, the at least one menthol-derivative compound is
present in an amount of 0.25 wt. % to 0.5 wt. %. In some embodiments, the
at least one menthol-derivative compound is present in an amount of 0.25
wt. %. In some embodiments, the at least one menthol-derivative compound is
present in an amount of 0.5 wt. %. In some embodiments, the at least one
menthol-derivative compound providing the anti-oxidant benefit is:
2-hydroxyethyi Z-Sli-isopropyl-S-methylcjclohexyloxyJcarbo
pyloxyten/.oateIn some embodiments, the at least one menthol-derivative
compound providing the anti-oxidant benefit is:
2-isopropyl-5-methylcyelohexyl 2-(phenylcarbamoyi)phenyl carbonate In some
embodiments, the at least one menthol-derivative compound providing the
anti-oxidant benefit is: 2-isopropyl-5-methylcyclohexyl
2-cyanophenylcarbamate In some embodiments, the at least one
menthol-derivative compound providing the anti-oxidant benefit is:
2-isoprpyl-5-methylcyclohexyl 4-(prop- l-eii-2-ylatnino)phenyl carbonate 



In some embodiments, the at least one excipient is a member chosen from:
surfactants, desensitizing agents, whitening agents, tartar control agents,
antibacterial agents, abrasives including silica, binders and thickening
agents, detergents, adhesion agents, foam modulators, pH modifying agents,
mouth-feel agents, sweeteners, flavorants, colorants, preservatives,
combinations thereof, and the like.3. Test The anti-oxidant activity was
determined using the lipid peroxidases assay (Kamiaya Biomedical Co.,
Seattle, WA) which is a colorimetric method that measures reduction of
cumene hydroperoxide radicals. E, Anti-Bone Loss Benefit 1. Description of
benefit One of the major factors involved in bone remodeling during growth,
development, and healing is matrix metalloproteases (MMPs), including
interstitial collagenases such as MMP-13, that degrade the native
interstitial collagens in several tissues. However, elevated levels of MMPs
are observed in arthritic tissues, and MMP-13 degradation of type II
collagen in cartilage is a eytokine-mediated committed step in the
progression of rheumatoid arthritis and osteoarthritis. Expression of
MMP-13 mRNA is stimulated by parathyroid hormone (PTH), which is
substantially increased in response to cell-signaling intermediates and
transcription factors including IL-I and TNF-a. In some embodiments, the
present invention discloses a method for providing an antibone loss
benefit. In some embodiments, the anti-bone loss benefit provided includes
at least one menthol-derivative compound of Formula 1, and compositions
thereof, suppressing expression of MMP-13 mRNA. In some embodiments, at
least one menthol-derivative compound of Formula 1, and compositions
thereof, inhibits the production and/or release of parathyroid hormone. In
some embodiments, at least one menthol-derivative compound of Formula 1,
and compositions thereof, inhibits the production and/or release of IL-I .
In some embodiments, at least one menthol-derivative compound of Formula 1,
and compositions thereof, inhibits the production and/or release of TNF-a.
2. Specific formula In some embodiments, the present invention discloses a
composition for providing an anti-bone loss benefit including: at least one
menthol-derivative compound conforming to Formula 1, and at least one
excipient. In some embodiments, the composition for providing an anti-bone
loss benefit is a dentifrice composition. In some embodiments, the
dentifrice composition is a member chosen from: toothpastes, gels, mouth
washes, dental floss, powders, gum adhering strips, toothbrushes, and the
like. In some embodiments, the dentifrice composition in accordance with
the present invention is a toothpaste.In some embodiments, the at least one
menthol-derivative compound providing the anti-bone loss benefit is present
in a composition in an amount of from 0.05 wt, % to 5 wt.%. In some
embodiments, the at least one menthol-derivative compound is present in an
amount of 0.1 wt. % to 1 wt. %. In some embodiments, the at least one
menthol-derivative compound is present in an amount of 0.25 wt. % to 0.5
wt.%. In some embodiments, the at least one menthol-derivative compound is
present in an amount of 0.25 wt. %. In some embodiments, the at least one
menthol-derivative compound is present in an amount of 0.5 wt. %. In some
embodiments, the at least one menthol-derivative compound providing the
anti-bone loss benefit is: 2-isopropyl-5-methylcyelohexyl
2-hydroxyphenylcarbamate In some embodiments, the at least one excipient is
a member chosen from: surfactants, desensitizing agents, whitening agents,
tartar control agents, antibacterial agents, abrasives including silica,
binders and thickening agents, detergents, adhesion agents, foam
modulators, pH modifying agents, mouth-feel agents, sweeteners, flavorants,
colorants, preservatives, combinations thereof, and the like. 3. Test The
anti-MMP-13 activity was determined by measuring the inhibition of MMP- 13
mRNA expression that is stimulated by parathyroid hormone (PTH). F.
Anti-Microbial Benefit 1. Description of benefit In some embodiments, the
present invention discloses a method for providing an anti microbial
benefit In some embodiments, the anti-mictobial benefit provided includes
at least one menthol-derivative compound of Formula 1, and compositions
thereof, perturbing the lipid fraction of microorganism plasma membrane. In
some embodiments, at least one menthol-derivative compound of Formula 1,
and compositions thereof, alters microbialmembrane permeability resulting
in leakage of intracellular materials and cell death, In some embodiments,
at least one menthol-derivative compound of Formula 1, and compositions
thereof, crosses microbial cell membranes, penetrating into the interior of
the cell and interacting with intracellular sites critical for
antimicrobial activity. 2. Specific formula In some embodiments, the
present invention discloses a composition for providing an anti-mierobal
benefit including: at least one menthol-derivative compound conforming to
Formula 1, and at least one excipient. In some embodiments, the composition
for providing an anti-microbial benefit is a dentifrice composition. In
some embodiments, the dentifrice composition is a member chosen from:
toothpastes, gels, mouth washes, dental floss, powders, gum adhering
strips, toothbrushes, and the like. In some embodiments, the dentifrice
composition in accordance with the present invention is a toothpaste. In
some embodiments, the at least one menthol-derivative compound providing
the anti-microbial benefit is present in a composition in an amount of from
0.05 wt. % to 5 wt. %. 



In some embodiments, the at least one menthol-derivative compound is
present in an amount of 0.1 wt. % to 1 wt. %. In some embodiments, the at
least one menthol-derivative compound is present in an amount of 0.25 wt. %
to 0.5 wt. %. In some embodiments, the at least one menthol-derivative
compound is present in an amount of 0.25 wt. %. In some embodiments, the at
least one menthol-derivative compound is present in an amount of 0.5 wt. %.
In some embodiments, the at least one menthol-derivative compound providing
the anti-microbial benefit is: In some embodiments, the at least one
menthol-derivative compound providing the anti-microbial benefit
is:7-hydroxyheptyl I-isopropyl-S-methylcyclohexyl carbonate In some
embodiments, the at least one menthol-derivative compound providing the
anti microbial benefit is: 9-hydroxynony] l-isopropyl-S-methylcyclohexyl
carbonate In some embodiments, the at least one menthol-derivative compound
providing the anti-microbial benefit is:
(l-(hydroxymethyl)cyclohcx-3-eiiyl)methyl 2-isopropyl-5-methylcyclolicxyl
carbonate In some embodiments, the at least one menthol-derivative compound
providing the anti-microbial benefit is: l-isopropyl-S-methylcyclohexyl
2-hydroxyphenylcarbamatcIn some embodiments, the at least one
menthol-derivative compound providing the anti-microbial benefit is:
2-hydrxypropyl 2-isopropyl-5-methylcyclohexjl carbonate In some
embodiments, the at least one excipient is a member chosen from:
surfactants, desensitizing agents, whitening agents, tartar control agents,
antibacterial agents, abrasives including silica, binders and thickening
agents, detergents, adhesion agents, foam modulators, pH modifying agents,
mouth-feel agents, sweeteners, flavorants, colorants, preservatives,
combinations thereof, and the like. 3. Test The anti-microbial test was
measured according to the SOP No. ATO-5308-00 for determination of Minimal
Inhibitory Concenctration (MIC). G. Regulation of Periodontal Disease
Metabolites 1. Definitions As used herein, "healthy oral status" means the
absence of gingivitis and/or periodontal disease. As used herein,
"periodontal disease" means an inflammation of the periodontium including
the gingival, or gum tissue; the cementum, or outer layer of the roots of
teeth; the alveolar bone, or the bony sockets into which the teeth are
anchored; and the periodontal ligaments which are the connective tissue
fibers that run between the cementum and the alveolar bone and includes
gingivitis. 2. General Metabolites Periodontal disease metabolites in
gingival crevicular fluid correspond to healthy and/or periodontal disease
oral status and allow differential diagnosis of oral health. Periodontal
disease metabolites may be chosen from: a compound generated by amino acid
metabolism; a compound generated in the urea cycle; a compound generated in
glutathionconversion; a compound generated in lipid metabolism; a compound
generated in carbohydrate metabolism; a compound generated by nucleic acid
metabolism; vitamins; and co-factors. The periodontal disease metabolites
described herein were discovered using metabolomic profiling techniques.
Such metabolomic profiling techniques are described in U.S. Patent Nos.
7,005,225 and 7,329,489; and U.S. Patent Appln. Nos. 11/357,732; 11/301,077
(Publication No. 2006/0134676); 11/301,078 (Publication No. 2006/0134677);
11/301,079 (Publication No. 2006/0134678) and 11/405,033 (Publication No.
2007/0072203); the entire contents of which are hereby incorporated by
reference. In some embodiments, the present invention discloses the novel
use of specific menthol-derivative compounds of Formula 1, and compositions
thereof, for methods of upregulating or down-regulating periodontal disease
metabolites. In some embodiments, the up-regulated or down-regulated
metabolite is at least one compound chosen from: a compound generated by
amino acid metabolism, a compound generated in urea cycle; a compound
generated in glutathion conversion; a compound generated in lipid
metabolism; a compound generated in carbohydrate metabolism; a compound
generated by nucleic acid metabolism; vitamins; and co-factors. 3.
Up-Regulation In some embodiments, the present invention discloses a method
for up-regulating periodontal disease metabolites. In some embodiments, the
method for up-regulating periodontal disease metabolites includes a
menthol-derivative compound of Formula 1, and compositions thereof,
up-regulating at least one metabolite selected from the radical consisting
of: uric acid, reduced glutathione, oxidized glutathion, ascorbic acid, and
glutamine. In some embodiments, the present invention discloses a
composition for up-regulating periodontal disease metabolites including: at
least one menthol-derivative compound conforming to Formula 1, and at least
one excipient. In some embodiments, the composition for up-regulating
periodontal disease metabolites is a dentifrice composition. In some
embodiments, the dentifrice composition is a member chosen from:
toothpastes, gels, mouth washes, dental floss, powders, gum adhering
strips, toothbrushes, and the like. In someembodiments, the dentifrice
composition in accordance with the present invention is a toothpaste. 



In some embodiments, the at least one menthol-derivative compound
up-regulating the periodontal disease metabolites is present in a
composition in an amount of from 0.05 wt. % to 5 wt. %. In some
embodiments, the at least one menthol-derivative compound is present in an
amount of 0.1 wt. % to 1 wt. %. In some embodiments the at least one
menthol-derivative compound is present in an amount of 0.25 wt. % to 0.5
wt. %, In some embodiments, the at least one menthol-derivative compound is
present in an amount of 0.25 wt. %. In some embodiments, the at least one
menthol-derivative compound is present in an amount of 0.5 wt. %. In some
embodiments, the at least one excipient is a member chosen from:
surfactants, desensitizing agents, whitening agents, tartar control agents,
antibacterial agents, abrasives including silica, binders and thickening
agents, detergents, adhesion agents, foam modulators, pH modifying agents,
mouth-feel agents, sweeteners, flavorants, colorants, preservatives,
combinations thereof, and the like. 4. Down-Regulation In some embodiments,
the present invention discloses a method for down-regulating periodontal
disease metabolites. In some embodiments, the method for down-regulating
periodontal disease metabolites includes a menthol-derivative compound of
Formula 1, and compositions thereof, down-regulating at least one
metabolite selected from the radical consisting of: inosine, hypoxanthine,
guanosine, guanine, leucine, isoleucine, lysine, methionine, phenylalanine,
proline, serine, threonine, tryptophan, tyrosine, valine, phenylacetic
acid, a-hydroxyioscaproic acid, 5-amino valeric acid, choline, glycerol-3-
phosphate, and N-acetylneuraminic acid. In some embodiments, the present
invention discloses a composition for downregulating periodontal disease
metabolites including: at least one menthol-derivative compound conforming
to Formula 1, and at least one excipient In some embodiments, the
composition for down-regulating periodontal disease metabolites is a
dentifrice composition. In some embodiments, the dentifrice composition is
a member chosen from: toothpastes, gels, mouth washes, dental floss,
powders, gum adhering strips, toothbrushes, and the like. In some
embodiments, the dentifrice composition in accordance with the present
invention is a toothpaste.In some embodiments, the at least one
menthol-derivative compound down-regulating the periodontal disease
metabolites is present in a composition in an amount of from 0.05 wt. % to
5 wt. %. In some embodiments, the at least one menthol-derivative compound
is present in an amount of 0.1 wt. % to 1 wt. %. In some embodiments, the
at least one menthol-derivative compound is present in an amount of 0.25
wt. % to 0.5 wt. %. In some embodiments, the at least one
menthol-derivative compound is present in an amount of 0.25 wt. %. In some
embodiments, the at least one menthol-derivative compound is present in an
amount of 0.5 wt. %. In some embodiments, the at least one excipient is a
member chosen from: surfactants, desensitizing agents, whitening agents,
tartar control agents, antibacterial agents, abrasives including silica,
binders and thickening agents, detergents, adhesion agents, foam
modulators, pH modifying agents, mouth-feel agents, sweeteners, flavorants,
colorants, preservatives, combinations thereof, and the like. II.
Compositions Including Menthol-Derivative Compounds A. General Compositions
In some embodiments, a composition in accordance with the present invention
provides oral and/or systemic health care benefits. In some embodiments,
the present invention discloses a composition for providing oral health
care benefits. In some embodiments, the present invention discloses a
composition for providing systemic health care benefits. In some
embodiments, the present invention discloses a composition for providing at
least one oral and systemic health care benefit selected from: oral biof lm
antiattachment, anti-inflammation, anti-oxidant, anti-bone loss, and
anti-microbial benefits. In some embodiments, the present invention
discloses a composition for providing multiple oral and systemic health
care benefits. In some embodiments, the present invention discloses a
composition for providing oral and systemic health care benefits including
oral biofilm antiattachment, anti-inflammation, anti-oxidant, anti-bone
loss, and anti-microbial benefits. In some embodiments, a composition in
accordance with the present invention upregulates and/or down-regulates at
least one periodontal disease metabolite. In some embodiments, the present
invention discloses a composition for up-regulating at least one
periodontal disease metabolite. In some embodiments the present invention
discloses a composition for down-regulating at least one periodontal
disease metabolite. In someembodiments, the present invention discloses a
composition for up-regulating and/or downregulating multiple periodontal
disease metabolites. In some embodiments, a composition in accordance with
the present invention is an oral composition suitable for use in an oral
cavity. In some embodiments, the oral composition is suitable for ingestion
through an oral cavity. In some embodiments, an oral composition in
accordance with the present invention includes, but is not limited to:
creates, gels, pastes, foams, emulsions, suspensions, aerosols, sprays,
mouthwashes, pharmaceuticals, capsules, granules, lozenges, tablets, sweets
and chewing gum. In some embodiments, the composition is an oral care
composition. In some embodiments, the oral care composition is a dentifrice
composition. In some embodiments, the dentifrice composition is a member
chosen from: toothpastes, gels, mouth washes, dental floss, powders, gum
adhering strips, toothbrushes, and the like. In some embodiments, the
dentifrice composition in accordance with the present invention is a
toothpaste. In some embodiments, a composition in accordance with the
present invention is a 



topical composition suitable for use outside a body cavity. In some
embodiments, a topical composition in accordance with the present invention
includes, but is not limited to: soaps, synthetic detergents, liquid
shower/bath preparations, emulsions, ointments, pastes, gels, body oils,
toners, balsams, serums, powders, eau de toilettes, colognes, perfumes,
waxes, aerosols, foot care products, insect-repellent products, sunscreen
products, aftersun preparations, shaving or aftershave preparations,
depilatory products, hair care products, nail care products, deodorants
and/or antiperspi rants, and cosmetic products. In some embodiments, the
composition is a topical care composition. In some embodiments, the topical
care composition is a member chosen from: ointments, creams, suspensions,
lotions, powders, solutions, pastes, gels, sprays, aerosols, oils, and the
like. 1. Oral Care Compositions In some embodiments, an oral care
composition in accordance with the present invention comprises at least one
menthol-derivative compound of Formula 1, and at least one excipient.
Menthol-derivative compounds suitable for use in the present invention
conform to Formula 1:Formula 1 wherein, X is an oxygen atom or an H
radical; and R is an imsubstituted or substituted aryl or aliphatic
radical, In some embodiments, an oral care composition in accordance with
the present invention includes at least one menthol-derivative compound of
Formula 1 wherein X is an oxygen atom. In some embodiments, X is an NH
radical. In some embodiments, an oral care composition in accordance with
the present invention includes at least one menthol-derivative compound of
Formula 1 wherein R is an unsubstituted aryl radical. In some embodiments,
R is a substituted aryl radical. In some embodiments, R is a
mono-substituted aryl radical. In some embodiments, R is a poly-substituted
aryl radical. In some embodiments, R is an unsubstituted aliphatic radical.
In some embodiments, R is a substituted aliphatic radical. In some
embodiments, R is a mono-substituted aliphatic radical. In some
embodiments, R is a poly-substituted aliphatic radical. In some
embodiments, an oral care composition in accordance with the present
invention includes at least one menthol-derivative compound of Formula 1
wherein R is a substituted aryl radical having up to 12 carbon atoms,
wherein the substituents are chosen from: cyano radicals, hydroxyl
radicals, amide radicals, ester radicals, and amine radicals. In some
embodiments, an oral care composition in accordance with the present
invention includes at least one menthol-derivative compound of Formula 1
wherein R is a straight, branched, or cyclic aliphatic chain radical, or R
is a straight, branched, or cyclic hydroxy-aliphatic radical, each having
up to 10 carbon atoms. In some embodiments, an oral care composition in
accordance with the present invention includes the at least one
menthol-derivative compound of Formula 1 in an effective amount of from
0.05 wt. % to 5 wt. %. In some embodiments, the at least one
menthol-derivative compound is present in an effective amount of 0.1 wt. %
to 1 wt. %. In some embodiments, the at least one menthol-derivative
compound is present in an effective - T) .amount of 0.25 wt. % to 0.5 wt.
%. In some embodiments, the at least one mentholderivative compound is
present in an effective amount of 0.25 wt. %. In some embodiments, the at
least one menthol-derivative compound is present in an effective amount of
0.5 wt. %. B. Specific Menthol-Derivative Compounds Menthol-derivative
compounds suitable for use in the present invention conform to Formula 1:
Formula 1 wherein, X is an oxygen atom or an NH radical; and R is an
unsubstituted or substituted aryl or aliphatic radical. In some
embodiments, X is an oxygen atom. In some embodiments, X is an NH radical.
In some embodiments, R is an unsubstituted aryl radical. In some
embodiments, R is a substituted aryl radical. In some embodiments, R is a
mono-substituted aryl radical. In some embodiments, R is a poly-substituted
aryl radical. In some embodiments, R is an unsubstituted aliphatic radical.
In some embodiments, R is a substituted aliphatic radical. In some
embodiments, R is a mono-substituted aliphatic radical. In some
embodiments, R is a poly-substituted aliphatic radical. In some embodiments
of Formula 1, R is a substituted aryl radical having up to 12 carbon atoms,
wherein the substituents are chosen from: cyano radicals, hydroxyl
radicals, amide radicals, ester radicals, and amine radicals. In other
embodiments of Formula 1, R is a straight, branched, or cyclic aliphatic
chain radical, or R is a straight, branched, or cyclic hydroxy-aliphatic
radical, each having up to 10 carbon atoms. In some embodiments, R
is:wherein Y is a hydroxyl or cyano radical. embodiments, R is at least one
member chosen from:In some embodiments, R provides at least an oral biofilm
anti-attachment benefit, as discussed above, and may be independently
selected from: In some embodiments, R provides an oral biofilm
anti-attachment benefit by interacting with oral bacteria to disable it
from attaching to an oral surface. In some embodiments, R interacts with
adhesins, ligands, or other moieties on the surface of oral bacteria that
would ordinarily facilitate a linkage with a receptor or other moiety on
the oral surface. In some embodiments, R provides an oral biofilm
anti-attachment benefit by interacting with an oral surface to form a
protective layer, such that the bacteria and biofilm 



components cannot adhere to the oral or tooth surface, thereby preventing
an initial anchoring layer from forming on the oral surface. In some
embodiments, R may substantially cover an oral surface, and prevent
attachment of the bacteria and other components of the biofilm matrix. In
some embodiments, R provides at least an anti-oxidant benefit, as discussed
above, and may be independently selected from:In some embodiments, R
provides an anti-oxidant benefit by terminating a free radical chain
reaction. In some embodiments, R removes free radical intermediates. In
some embodiments, R inhibits other oxidation reactions by being oxidized
itself without generating a free radical. In some embodiments, R provides
an anti-oxidant benefit efficacy comparable to existing anti-oxidants. In
some embodiments, R provides an anti-oxidant benefit efficacy comparable to
Vitamin E. In some embodiments, R provides at least an anti-inflammatory
benefit and may be independently selected from: andIn some embodiments, R
provides an anti-inflammation benefit by inhibiting the production and/or
release of at least one chemical agent involved in inflammation. In some
embodiments, R inhibits the production and/or release of GM-CSF. In some
embodiments, R inhibits the production and/or release of IL-Ib, In some
embodiments, R inhibits the production and/or release of IL-6, In some
embodiments, R inhibits the production and/or release of IL-8. In some
embodiments, R inhibits the production and/or release of TNF-a. In some
embodiments, R provides an anti-inflammation benefit efficacy comparable to
existing anti-inflammatory agents. In some embodiments, R provides an
anti-inflammation benefit efficacy comparable to triclosan. In some
embodiments, R provides at least an anti-microbial benefit and may be
independently selected from: Tn some embodiments, R provides an
anti-microbial benefit by perturbing the lipid fraction of microorganism
plasma membrane. In some embodiments, R alters microbial membrane
permeability resulting in leakage of intracellular materials and cell
death. In some embodiments, R crosses microbial cell membranes, penetrating
into the interior of the cell and interacting with intracellular sites
critical for antimicrobial activity. In some embodiments, a composition in
accordance with the present invention comprises at least one
menthol-derivative compound of Formula 1, wherein at least one compound
is:2-isopropyl-5-methylcyclohelyl 2-hydroxyphenyicarbamate In some
embodiments, a composition in accordance with the present invention
comprises at least one menthol-derivative compound of Formula 1, wherein at
least one compound is: 2-isopropyl-5-methylcyclohexyl 2-cyanophenyl
carbamate In some embodiments, a composition in accordance with the present
invention comprises at least one menthol-derivative compound of Formula 1,
wherein at least one compound is: (l-(hvdr
bxyBJethyJ}cyetehex-3-enyl)nieth\l 2-isopropyl-5-methylcyelhex>t carbonate
In some embodiments a composition i accordance with the present invention
comprises at least one menthol-derivative compound of Formula 1, wherein at
least one compound is: - 7 -7-hydroxyheptyl 2-isopropyl-5-methylcyclohexyl
carbonate In some embodiments, a composition in accordance with the present
invention comprises at least one menthol-derivative compound of Formula 1,
wherein at least one compound is: 9-hydroxynonyl
2-isopropyl-5-methyleyclohexyl carbonate In some embodiments, a composition
in accordance with the present invention comprises at least one
menthol-derivative compound of Formula 1, wherein at least one compound is:
2-isoproryl-5-tnethylcycIohexyl 4-(prop-l-en-2-ylamino)phenyl carbonate In
some embodiments, a composition in accordance with the present invention
comprises at least one menthol-derivative compound of Formula 1. wherein at
least one compound is:2-hydtoxyethyl
2-((2-isopropyl-5-methy]cyclohexytoxy)carbonyloxy}benzoate In some
embodiments, a composition in accordance with the present invention
comprises at least one menthol-derivative compound of Formula 1, wherein at
least one compound is: 2-(diethylcarbajnoyl)phenyl
2-isopropyl-5-methyleycloliexyl carbonate In some embodiments, a
composition in accordance with the present invention comprises at least one
menthol-derivative compound of Formula 1, wherein at least one compound is:
2-i" rro ryi-5-methyicycIbexyl 2-(phcnylcarbamoyl)ptienyl carbonate In some
embodiments, a composition in accordance with the present invention
comprises at least one menthol-derivative compound of Formula 1, wherein at
least one compound is:l-isopropyl-S-methylcyclohexyl
2-hydroxyphenylcarbamate In some embodiments, a composition in accordance
with the present invention comprises at least one menthol-derivative
compound of Formula 1, wherein at least one compound is: 2-hydroxypropyl
2-isopropyl-5-meihylcyclohexyl carbonate B. Excipients In some embodiments,
a composition in accordance with the present invention includes at least
one excipient. Excipients suitable for use in the present invention include



any compound that is conventionally used in oral and/or topical
compositions and that does not alter the efficacy of a menthol-derivative
compound of Formula 1. 1. Oral Compositions Suitable excipients for an oral
composition in accordance with the present invention include, but are not
limited to: preservatives, abrasives (smoothing agents), further
antibacterial agents, inflammation-inhibiting agents, irritation-preventing
agents, irritationinhibiting agents, further antimicrobial agents,
antioxidants, binders, (mineral) fillers, buffers, carrier materials,
chelating agents (chelate formers), cleaning agents, care agents,
surfaceactive substances, emulsifiers, enzymes, foam-forming agents, foam
stabilizers, foam boosters, gelling agents, gel-forming agents, bleaching
agents, smell- and/or taste-modulating agents, smell- and/or taste-reducing
agents, smell- and/or taste-enhancing agents, plasticizers, (mucous
membrane)/skin cooling agents (cooling substances), (mucous membrane)/skin
soothing agents (mucous membrane)/skin cleansing agents, (mucous
membrane)/skin careagents, (mucous membrane)/skin healing agents, mucous
membrane-protecting agents, stabilisers, suspending agents, vitamins,
colorants, colour-protecting agents, pigments, surfactants, electrolytes,
silicone derivatives, polyols, calcium carbonate, calcium hydrogen
phosphate, aluminium oxide, fluorides, zinc, tin, potassium, sodium and
strontium salts, pyrophosphates, hydroxyapatites. a. Flavouring agents In
some embodiments, an oral composition in accordance with the present
invention includes a flavouring agent. In some embodiments, the flavouring
agent is a member chosen from: mucous membrane cooling agents, mucous
membrane warming agents, sharp-tasting substances, sweeteners, sugar
substitutes, organic or inorganic acidifiers (e.g., malic acid, acetic
acid, citric acid, tartaric acid, phosphoric acid), bitter principles
(e.g., quinine, caffeine, limonine, amarogentine, humolones, lupolones,
catechols, tannins), edible mineral salts (e.g., sodium chloride, potassium
chloride, magnesium chloride and sodium phosphates), essential oils (e.g.,
oils of spearmint, peppermint, wintergreen, sassafras, clove, sage,
eucalyptus, marjoram, cinnamon, lemon, lime, grapefruit, and orange),
menthol, carvone, anethole, and combinations thereof. b. Abrasives
Abrasives suitable for use in the present invention include silica
materials and particularly silica gels and precipitated amorphous silica
having an oil absorption value of less than 100 cc/1 00 g silica and
preferably in the range of from 45 cc/1 00 g to less than 70 cc/100 g
silica. Oil absorption values are measured using the ASTM Rub-Out Method
D281 . Low oil absorption silica abrasives particularly useful in the
practice of the present invention are marketed under the trade designation
Sylodent(r) XWA (Davison Chemical Division of W. R. Grace & Co., Baltimore,
Md. 21203). Sylodent(r) 650 XWA, a silica hydrogel composed of particles of
colloidal silica having a water content of 29% by weight averaging from 7
to 10 microns in diameter, and an oil absorption of less than 70 cc/100 g
of silica is a preferred example of a low oil absorption silica abrasive
useful in the practice of the present invention. Another low oil absorption
silica abrasive particularly useful in the practice of the present
invention is marketed under the trade designation DP- 105(tm) (J. M. Huber
Chemicals Division, Havre de Grace, Md. 21078) is a precipitated amorphous
silica having an average particle size distribution from 5 to 12 microns
and an oil absorption in the range of 50 to 70 cc/100 g. Other abrasives
which may be used in the practice of the present invention
includeprecipitated silicas having a mean particle size of up to 20
microns, such as Zeodent(r) 115, ( J. M. Huber Chemicals Division, Havre de
Grace, Md. 21078), or Sylodent(r) 783 (Davison Chemical Division of W. R.
Grace & Company), sodium metaphosphate, potassium metaphosphate, tricaicium
phosphate, dihydrated dicalcium phosphate, aluminum silicate, calcined
alumina, bentonite or other siliceous materials, or combinations thereof.
In some embodiments, an oral composition in accordance with the present
invention includes an abrasive excipient. In some embodiments, the abrasive
excipient is a silica material. In some embodiments, the silica material is
colloidal particles having an average particle size ranging from 3 microns
to 12 microns. In some embodiments, the colloidal particles have an average
particle size ranging from 5 to 10 microns and a pH range from 4 to 10
preferably 6 to 9 when measured as a 5 wt. % slurry. In some embodiments,
the silica material is a low oil absorption silica abrasive. In some
embodiments, the low oil absorption silica abrasive is present in the oral
care compositions of the present invention at a concentration of 5 wt. % to
40 wt. %. In some embodiments, the low oil absorption silica abrasive is
present at a concentration of 10 wt. % to 30 wt. %. In some embodiments,
the abrasive excipient is a member chosen from: silicic acids, calcium
carbonates, calcium phosphates, aluminium oxides and/or hydroxyapatites,
sodium metaphosphate, potassium metaphosphate, tricaicium phosphate,
dihydrated dicalcium phosphate, aluminum silicate, calcined alumina,
bentonite, surface-active substances (e.g., sodium lauryl sulfate, sodium
lauryl sarcosinate, and cocamidopropylbetaine), and other siliceous
materials, and combinations thereof, In some embodiments, the abrasive
excipient may be used individually as the sole abrasive in preparing an
oral composition of the present invention or in combination with other
known dentifrice abrasives. In some embodiments, the total quantity of
abrasive excipient present in the dentifrice compositions of the present
invention is 5 wt. % to 60 wt. %. In some embodiments, the abrasive
excipient is present in an amount of 10 wt. % to 55 wt. % by weight when
the dentifrice composition is a toothpaste. c. Anti-Microbial Agents
Anti-rnicrobial agents suitable for use in the present invention include
nonionic antibacterial agents, including halogenated diphenyl ether
compounds such as 2,4,4'- 



trichloro~2'-hydroxydiphenyl ether (Triclosan) and
2,2'-dihydroxy-5.5'-dibromodiphenyl ether. Other useful nonionic
antibacterial agents include phenolic compounds includingphenol and its
homologs, mono and polyalkyl and aromatic halophenols, resorcinol and its
derivatives and bisphenolic compounds, such phenolic compounds being more
fully disclosed in U.S. Pat. No. 5.368,844, the disclosure of which is
incorporated herein by reference. In some embodiments, an oral composition
in accordance with the present invention includes an anti-microbial agent.
In some embodiments, the anti-microbial agent is a member chosen from:
triclosan, chlorhexidine and its salts (e.g., its acetate, gluconate or
hydrochloride), peroxides, phenols and their salts, domiphen bromide
(phenododecinium bromide), bromochlorophene, Zn salts, chlorophylls, Cu
salts, Cu gluconate, Cu chlorophyll, sodium lauryl sulfate, quartemary
monoammonium salts such as cocoaliphaticbenzyldimethylatnmonium chloride or
also pyridinium salts such as cetyl pyridinium chloride, and combinations
thereof. In some embodiments, the anti-microbial agent is a nonionic
antibacterial agent. In some embodiments, the nonionic antibacterial agent
is included in a dentifrice composition at a concentration of 0.10 wt. % to
5 wt. %. In some embodiments, the nonionic antibacterial agent is present
in an amount of 0.3 wt. % to 1.2 wt. %. d. Anti-Caries Agents In some
embodiments, an oral composition in accordance with the present invention
includes an anti-caries agent. In some embodiments, the anti-caries agent
is a fluoride ion source chosen from: inorganic fluoride salts, such as
soluble alkali metal, alkaline earth metal salts (e.g., sodium fluoride,
potassium fluoride, ammonium fluoride, calcium fluoride), a copper fluoride
such as cuprous fluoride, zinc fluoride, barium fluoride, sodium
fluorosilicate, ammonium fluorosilicate, sodium fluorozirconate, ammonium
fluorozirconate, sodium monofluorphosphate, aluminum mono-and
di-fluorophosphate, fluorinated sodium calcium pyrophosphate, and
combinations thereof. e. Dentifrice Vehicles In some embodiments, an oral
composition in accordance with the present invention includes an
orally-acceptable dentifrice vehicle. In some embodiments, the dentifrice
vehicle includes a humectant therein. Humectants suitable for use in the
present invention include glycerin, sorbitol, xylitol, and/or propylene
glycol of molecular weight in the range of 200 to 1,000. As used herein,
"sorbitol**refers to the material typically commercially available as a 70%
aqueous solution. In some embodiments, the humectant concentration is from
5 wt. % to 70 wt. % of the oral composition.In some embodiments, an oral
composition in accordance with the present invention includes water. Water
employed in the preparation of commercially suitable toothpastes should
preferably be deionized and free of organic impurities, In some
embodiments, water is present in an amount of 15 wt. % to 30 wt. % of the
oral composition. In some embodiments, water is present in an amount of 10
wt. %. In some embodiments, these amounts of water include the free water
which is added in addition to that which is introduced with other materials
such as with sorbitol. f. Surfactants Surfactants suitable for use in the
compositions of the present invention include any material able to achieve
increased prophylactic action and render the compositions more cosmetically
acceptable. The surfactant is preferably a detersive material that imparts
to the composition detersive and foaming properties. In some embodiments,
an oral composition in accordance with the present invention includes a
surfactant. In some embodiments, an oral composition in accordance with the
present invention includes a combination of surfactants. In some
embodiments, the surfactant is an anionic surfactant including higher alkyl
sulfates such as sodium lauryl sulfate. In some embodiments, the surfactant
is an enzyme-compatible surfactants chosen from: nonanionic polyoxyethylene
surfactants such as Pluronic(r) F127, Polyoxamer 407, Steareth 30,
Polysorbate 20; and amphoteric surfactants such as cocamidopropyl betaine
and cocamidopropyl betaine lauryl glucoside. In some embodiments, an oral
composition in accordance with the present invention includes a surfactant
or a combination of surfactants at a total surfactant concentration in the
dentifrice composition of 2 wt.% to 10 wt.%. Tn some embodiments, the
surfactant or combination of surfactants is present in an amount of 3.5
wt.% to 6.5 wt% by weight. g. Anti-Tartar Agents In some embodiments, an
oral composition in accordance with the present invention includes an
anti-tartar agent. In some embodiments, the anti-tartar agent is chosen
from: pyrophosphate salts including dialkali or tetraalkali metal
pyrophosphate salts such as Na4P2q 7, K P O7, Na2K2P2q 7, N H P2O7 and
K2H2P2O7. sodium tripolyphosphate; long chain polyphosphates such as sodium
hexametaphosphate; and cyclic phosphates such as sodium trimetaphosphate.
In some embodiments, an anti-tartar agent is present in a dentifrice
composition of the present invention at a concentration of 1 wt.% to 5
wt.%.h. Thickening Agents In some embodiments, an oral composition in
accordance with the present invention includes a thickening agent. In some
embodiments, the thickening agent is an organic thickener chosen from:
natural and synthetic gums and colloids including cellulose thickeners such
as carboxymethyl cellulose; hyroxyalkyl celluloses such as hydroxypropyl
cellulose hydroxyethyl cellulose; gums such as xanthan gum; polyglycols of
varying molecular weights sold under the tradename Polyox(tm); and
polyethylene glycol. In some embodiments, the thickening agent is an
inorganic thickener chosen from: amorphous silica compounds such as
colloidal silicas compounds available under the trade designation
Cab-o-Sil(r) (manufactured by Cabot Corporation and distributed by Lenape
Chemical, Bound Brook, 



NJ.); Zeodent(r) 165 (J.M. Huber Chemicals Division, Havre de Grace, Md.
21078); Sylodent(r) 15 (Davison Chemical Division of W.R. Grace
Corporation, Baltimore, Md. 21203); natural and synthetic clays; lithium
magnesium silicate (Laponite); and magnesium aluminum silicate (Veegum). In
some embodiments, the thickening agent is present in a dentifrice
composition of the present invention in amounts of 0.1wt.% to 10 wt.%. In
some embodiments, the thickening agent is present in an amount of 0.5 wt.%
to 4.0 wt.%. i. Anti-oxidants In some embodiments, a composition in
accordance with the present invention includes an anti-oxidant. In some
embodiments, the anti-oxidant is chosen from: naturally occurring
tocopherols and their derivatives (e.g., Vitamin E acetate), Vitamin C and
its salts and derivatives (e.g., ascorbyl palmitate, Mg ascorbyl phosphate,
ascorbyl acetate), Vitamin A and derivatives (Vitamin A palmitate),
tocotrienols, flavonoids, alpha-hydroxy acids (e.g., citric acid, lactic
acid, malic acid, tartaric acid) and their Na, Ka and Ca salts, flavonoids,
quercetin, phenolic benzylamines, propyl gallate, octyl gallate, dodecyl
gallate, butylhydroxyanisole (BHA, E320), butylhydroxytoluene (BHT,
2,6-di-tert.-butyl-4- methyiphenol, E321), lecithins, mono- and
diglycerides of edible fatty acids esterified with citric acid,
carotenoids, carotenes (e.g., a-carotene, b-carotene, lycopene) and their
derivatives, phytic acid, lactoferrin, EDTA, EGTA), folic acid and its
derivatives, ubiquinone and ubiquinol and their derivatives, ferulic acid
and its derivatives, zinc and its derivatives (e.g., ZnO, ZnSGi), selenium
and its derivatives (e.g., selenium methionine), orthophosphates and Na, K
and Ca salts of mono-phosphoric acids, and constituents, extracts and
fractions thereof isolated from plants, (e.g.. tea, green tea, algae,
grapeseeds, wheat germ, camomile, rosemary, oregano). and combinations
thereof.2. Topical Compositions Suitable excipients for a topical
composition in accordance with the present invention include, but are not
limited to: solvents, preservatives, abrasives (smoothing agents), further
antibacterial agents, inflammation-inhibiting agents, irritation-preventing
agents, irritationinhibiting agents, further antimicrobial agents,
antioxidants, astringents, antistatics, binders, (mineral) fillers,
buffers, carrier materials, chelating agents (chelate formers), cleaning
agents, care agents, surface-active substances, deodorizing agents,
emulsiflers, enzymes, fibres, film-forming agents (film-forming
substances), fixatives, foam-forming agents, substances for preventing
foaming, foam stabilizers, foam boosters, gelling agents, gelforming
agents, moisture-preserving agents (moisturizers), humectants,
moisture-retaining substances, bleaching agents, brighteners (e.g.,
hydrogen peroxide), impregnating agents, friction-reducing agents,
lubricants, smell- and/or taste-modulating agents, smell- and/or
taste-reducing agents, smell- and/or taste-enhancing agents, opacifiers,
plasticizers, covering agents, lightening agents, silicones, (mucous
membrane)/skin cooling agents (cooling substances), (mucous membrane)/skin
soothing agents (mucous membrane)/skin cleansing agents, (mucous
membrane)/skin care agents, (mucous membrane)/skin healing agents, mucous
membrane-protecting agents, UV filters, stabilisers, suspending agents,
vitamins, fatty oils, waxes, greases, phospholipids, saturated fatty acids,
singly or multiply unsaturated fatty acids, alpha-hydroxy acids,
polyhydroxy acids, liquifiers, colorants, colour-protecting agents,
pigments, surfactants, electrolytes, silicone derivatives polyols, organic
solvents, silicic acids, calcium carbonate, calcium hydrogen phosphate,
aluminium oxide, fluorides, zinc, tin, potassium, sodium and strontium
salts, pyrophosphates, hydroxyapatites. a. Solvents In some embodiments, a
topical composition in accordance with the present invention includes a
solvent. In some embodiments, the solvent is selected from the radical
consisting of, but not limited to: water or aqueous solutions; oils such as
triglycerides of capric or capryl acid; and alcohols, diols or polyols and
their ethers, preferably ethanol, isopropanol, propylene glycol, glycerol,
ethylene glycol, and combinations thereof. b. Thickeners In some
embodiments, a composition in accordance with the present invention
includes a thickener, In some embodiments, the thickener is chosen from:
calcium carbonate, titanium dioxide, silicon dioxide, talcum, aluminium
oxide, dicalcium phosphate, tricalciumphosphate, magnesium hydroxide,
cellulose thickeners such as carboxymethyl cellulose, hyroxyaliphatic
celluloses such as hydroxypropyl cellulose hydroxyethyl cellulose, gums
such as xanthan gum, polyglycols and polyethylene glycol, inorganic
thickeners {e.g., amorphous silica compounds, natural and synthetic clays,
lithium magnesium silicate and magnesium aluminum silicate), and
combinations thereof. EXAMPLES Example 1 The bacterial anti-attachment
activity of a selected radical of menthol carbonate/carbamate derivatives
of the present invention was investigated using the crystal violate assay
(SOP No. ATO-5345-00) in a 384-well plate over a 0.0004 - 2500 ppm
concentration range. The anti-oxidant activity of the menthol
carbonate/carbamate derivatives of the present invention was determined
using the lipid peroxides assay (Kamiaya Biomedical Co., Seattle, WA) which
is a colorimetric method that measures reduction of cumene hydroperoxide
radicals. The anti-microbial test was performed according to the SOP No.
ATO-5308-00 for determination of Minimal Inhibitory Concentration (MIC).
The anti inflammatory test was carried out according to SOP No. ATO-5307-00
measuring the percent inhibition of PGE2. The results of these tests are
summarized below in Table 1. Table 1. Commonality in anti-attachment,
anti-oxidant, anti-inflammatory, and anti-microbial activity for the
specified menthol-derivative compounds.TITLE OF THE INVENTION Dentifrice
Composition 



BACKGROUND OF THE INVENTION [0001] Metal ions such as zinc ions are known
to be effective anti-microbial agents. These metal ions provide
anti-gingivitis and anti-plaque benefits and may also improve breath and
reduce sensitivity. In particular, zinc citrate has been shown to have
antiplaque, anti-gingivitis and anti-tartar efficacy. In addition, zinc has
also shown its efficacy as an anti-malodor agent. [0002] There is a need to
develop dentifrices that provide multiple therapeutic benefits by combining
zinc ions with other actives in a single composition. [0003] However,
dentifrice compositions containing, in combination, zinc cations, maleic
anhydride copolymer as an antibacterial enhancing agent for triclosan, and
thickening agents such as carboxymethyl cellulose can suffer from the
technical problem of poor rheological properties. In particular, the
dentifrice composition can exhibit an unacceptably high viscosity, which
can make the composition difficult to dispense from the dispenser and
difficult to disperse in the mouth during tooth brushing, resulting in a
poor feeling in the mouth for the consumer. Such dentifrice compositions
can also tend to exhibit progressive thickening over time. If a formulation
routinely increases in viscosity over time, dispensing of the formulation
will become difficult, which will likely result in consumer
dissatisfaction. SUMMARY OF THE INVENTION [0004] The present invention
relates to dentifrice compositions comprising zinc ions. [0005] One aim of
the present invention is to provide a dentifrice composition containing, in
combination, zinc cations, maleic anhydride copolymer as an antibacterial
enhancing agent for triclosan, and at least one thickening agent which can
exhibit good rheological properties.[0006] Another aim of the present
invention is to provide such a dentifrice composition which has a viscosity
which permits the composition to be readily dispensable from a dispenser,
such as a tube or pump, and readily dispersable in the mouth during tooth
brushing. [0007] A further aim of the present invention is to provide such
a dentifrice composition which can comprise a range of amounts of zinc
cations within the composition without a significant variation in the
viscosity of the composition, which viscosity permits the composition to be
readily dispensable from a dispenser. [0008] A yet further aim of the
present invention is to provide such a dentifrice composition containing
zinc cations which tends not to exhibit progressive thickening over time.
DETAILED DESCRIPTION [0009] There is a need in the art to provide oral care
compositions for the delivery to and uptake by dental tissue of
antibacterial compounds contained in oral compositions containing zinc
ions, to provide therapeutic efficacy of the antibacterial agent and of the
zinc ions. [0010] There is a desire to utilize zinc salts in combination
with triclosan to provide improved efficacy over current
triclosan-containing dentifrice formulations in the areas of tartar
control, fresh breath benefits and plaque/ gingivitis reduction. [0011] As
will be demonstrated herein, the preferred embodiments of the present
invention can provide a dentifrice that provides multiple therapeutic
benefits by combining zinc ions, e.g. as zinc citrate, and triclosan in
combination with an antibacterial enhancing agent for triclosan. The
dentifrice contains thickening agents, yet exhibits acceptable rheological
properties. [0012] The preferred embodiments of the present invention can
also provide that the initial viscosity of the dentifrice compositions is
acceptable and permits ready dispensing of the dentifrice composition from
a dispenser, and also that the dentifrice composition has a stable rheology
which does not tend progressively to thicken overtime but instead quickly,
for example within a few days of manufacture, reaches a stable viscosity.
[0013] All percentages used herein are by weight of the dentifrice
composition, unless otherwise specified. AUmeasurements are made at
25[deg.] C , unless otherwise specified. [0014] Herein, "comprising" means
that other steps and other components which do not affect the end result
can be added. This term encompasses the terms "consisting of" and
"consisting essentially of." Herein, "effective amount" means an amount of
a compound or composition sufficient to significantly induce a positive
benefit, preferably an oral health benefit, but low enough to avoid serious
side effects, i.e., to provide a reasonable benefit to risk ratio, within
the sound judgment of a skilled artisan. [0015] The dentifrice composition
of the present invention may be in the form of a toothpaste or dentifrice.
The term "dentifrice", as used herein, means paste or gel formulations
unless otherwise specified. The dentifrice composition may be in any
desired form, such as deep striped, surface striped, multi-layered, having
the gel surrounding the paste, or any combination thereof. [0016] The
dentifrice composition is a product, which in the ordinary course of
administration, is not intentionally swallowed for purposes of systemic
administration of particular therapeutic agents, but is rather retained in
the oral cavity for a time sufficient to contact substantially all of the
tooth surfaces and/ or oral tissues for purposes of oral activity. [0017]
The term "aqueous carrier" as used herein means any safe and effective 



materials for use in the compositions of the present invention. Such
materials include thickening agents, humectants, ionic active ingredients,
buffering agents, anticalculus agents, abrasive polishing materials,
peroxide sources, alkali metal bicarbonate salts, surfactants, titanium
dioxide, coloring agents, flavor systems, sweetening agents, antimicrobial
agents, herbal agents, desensitizing agents, stain reducing agents, and
mixtures thereof.[0018] In a first aspect, the invention provides a
dentifrice composition comprising: an orally acceptable vehicle; a source
of zinc ions; and a polysaccharide thickening agent, the polysaccharide
thickening agent having at most 0.5 charged groups per sugar residue unit
along the polysaccharide backbone. [0019] The present invention may include
dentifrice formulations containing adherent agent, as set forth in detail
elsewhere herein. With a maleic anhydride copolymer, such as the Gantrez
polymer, zinc cations tend to react with certain thickening agents that may
be present in the dentifrice formulation, in particular such thickening
agents which are present as hydrocolloids and have a high concentration of
groups, such as carboxylate groups, which are available to react by
cross-linking with zinc cations. Such reactions tend to form an ionic
bridge between the maleic anhydride copolymer and, for example, any
cellulosic polymer present in the dentifrice composition as thickening
agent. An unacceptably high viscosity in the bulk formula results from this
interaction. [0020] The present inventors have found, however, that the use
of a thickening agent that has a low concentration of reactive groups, for
example carboxylate groups, such as xanthan gum, either as the sole
thickening agent or as one of a plurality of thickening agents, for the
maleic anhydride copolymer system provides fewer sites for chemical
interaction between the zinc ions and the maleic anhydride copolymer. This
in turn allows for the incorporation of higher levels of the zinc salt,
e.g. zinc citrate, than would be possible using other thickening systems,
for example based on carboxymethyl cellulose (CMC) or CMC/Carrageenan
formulas, without unacceptable increases in viscosity. [0021] In accordance
with the preferred embodiments of the present invention, a dentifrice
containing both zinc cations and triclosan can be formulated provided to
provide two actives having different and complementary methods of action,
and this can be achieved by use of a dentifrice gum system which includes,
either wholly or partly, xanthan gum. The dentifrice can employ high levels
of the zinc active, for example by using zinc citrate at a relatively high
level of from 1 to 2% by weight, basedon the weight of the composition,
without detrimental effects to the product aesthetics as a result of an
unacceptable increase in viscosity. A particularly preferred amount of zinc
citrate for use against plaque and gingivitis is 2% by weight, based on the
weight of the composition. [0022] Without being bound by any theory, the
present inventors believe that any compatibility between zinc cations and a
maleic anhydride copolymer system is significantly reduced when certain
hydrocolloids are also present in the composition. This is due to ionic
bridging occurring between the maleic anhydride copolymer and the
hydrocolloid, which is facilitated by the divalent cationic nature of the
zinc cations. Carboxymethyl cellulose (CMC), which is such a hydrocolloid
employed as a thickener, is especially prone to this binding due to the
amount and nature of the substituted groups along the backbone. In order to
use zinc in the presence of triclosan and maleic anhydride copolymer, such
as the Gantrez product, this reaction must be removed or limited. [0023]
Both CMC and xanthan gum contain carboxylate groups along their backbones.
While both materials are charged polysaccharides, the density of charged
carboxylate groups along the backbone is quite different, and much higher
for the CMC than for the xanthan gum. For example, one known commercially
available CMC, CMC 2000S (available from CPKelco) has a degree of
substitution of ~0.9 carboxylate groups per sugar residue. Xanthan gum, in
comparison, has a degree of substitution of <0.4 carboxylate groups per
sugar residue. The number of carboxylate groups associated with the chain
is important to the rheological properties of a mixture that contains
divalent ions such as Zn2+ due to the fact that these ions complex with the
carboxylate groups to form ionic crosslinks or bridges, with the zinc ions
crosslinked to two opposing carboxylate groups. [0024] These linkages can
be formed from not only carboxylate groups found on CMC, but also sulfate
groups found in other thickening agents such as z-Carrageenan. Such
linkages can lead to interchain association of chains and the formation of
largenetworks that can act to dramatically increase viscosity or solubility
of the polymer species. [0025] In part, the present inventors have found
that a substitution of xanthan for CMC in a dentifrice can reduce the
number of ionic linkages available for network formation, in turn leading
to a decrease in formula viscosity, exhibited as composition thickness,
while maintaining similar rheological character of the dentifrice
incorporating the CMC gum system. Alternatively, in another embodiment, the
use of hydroxyethyl cellulose (HEC), an uncharged water soluble cellulose
derivative can remove all potential for ionic bridging and can produce
dentifrice formulations of comparable thickness regardless of the presence
of Zn2+ cations. [0026] The present invention provides in a first aspect a
dentifrice composition comprising: an orally acceptable vehicle; a source
of zinc ions; and a polysaccharide thickening agent, the polysaccharide
thickening agent having at most 0.5 charged 



groups per sugar residue unit along the polysaccharide backbone. [0027] The
polysaccharide thickening agent may comprise at least one of xanthan gum
and hydroxyethyl cellulose. The polysaccharide thickening agent typically
consists of at least one of xanthan gum and hydroxyethyl cellulose.
Preferably, the polysaccharide thickening agent consists of xanthan gum
which is present in an amount of from 0.1 to 1.5 wt %based on the weight of
the composition, preferably from 0.5 to 1 wt %of the composition. [0028]
The source of zinc ions may comprise a zinc salt of an organic acid,
typically zinc citrate. The zinc salt may be present in an amount of from
0.5 to 2.5 wt %based on the weight of the composition, typically from 1 to
2 wt %based on the weight of the composition. [0029] The dentifrice
composition conventionally includes thickening agents that provide the
dentifrice with the required rheological properties, so that the dentifrice
can be stored in a dispensing container over a period of time and
thereafter reliably dispensed therefrom by the user. The dentifrice must
have the correct viscosity not only to be dispensed but also to exhibit an
acceptable consistency within the mouthduring tooth brushing. Typical
thickening agents include modified celluloses, such as carboxymethyl
cellulose (CMC) and other polysaccharide or gum components. [0030] The
polysaccharide thickening agent may comprise at least one of xanthan gum
and hydroxyethyl cellulose. The polysaccharide thickening agent typically
consists of at least one of xanthan gum and hydroxyethyl cellulose.
Preferably, the polysaccharide thickening agent consists of xanthan gum
which is present in an amount of from 0.1 to 1.5 wt %based on the weight of
the composition, preferably from 0.5 to 1 wt %of the composition. However,
minor amounts of additional thickeners may be present, for example
carrageenan, gum tragacanth, starch, polyvinylpyrollidione,
hydroxyethypropyl cellulose, hydroxybutyl methyl cellulose, hydroxypropyl
methylcellulose, hydroxyethyl cellulose, sodium carboxymethyl cellulose
(sodium CMC) and colloidal silica. In one embodiment, the thickener
concentration ranges of 0.1 wt. %to 5 wt. %based on the weight of the
composition. In another embodiment, the thickener concentration ranges of
0.5 wt. %to 2 wt. %based on the weight of the composition. [0031] The
compositions of the present invention comprise at least one zinc ion
source. The zinc ion source can be a soluble or a sparingly soluble
compound of zinc with inorganic or organic counter ions. Examples include
the fluoride, chloride, chlorofluoride, acetate, hexafluorozirconate,
sulfate, tartrate, gluconate, citrate, malate, glycinate, pyrophosphate,
metaphosphate, oxalate, phosphate, carbonate salts and oxides of zinc.
[0032] Zinc ions have been found to help in the reduction of gingivitis,
plaque, sensitivity, and improved breath benefits. [0033] Zinc ions are
derived from the metal ion source(s) found in the dentifrice composition in
an effective amount. An effective amount is defined as from at least 1000
ppm zinc ion, preferably 2,000 ppm to 15,000 ppm. More preferably, zinc
ions are present in an amount from 3,000 ppm to 13,000 ppm and even more
preferably from 4,000 ppm to 10,000 ppm. This is the total amount of zinc
ions that is present in the compositions for delivery to the tooth
surface.[0034] Examples of suitable zinc ion sources are zinc oxide, zinc
sulfate, zinc chloride, zinc citrate, zinc lactate, zinc gluconate, zinc
malate, zinc tartrate, zinc carbonate, zinc phosphate, and other salts
listed in U.S. Pat. No. 4,022,880. [0035] The zinc ion source(s) will be
present in an amount of from 0.25% to 11%, by weight of the final
composition. Preferably, the zinc ion sources are present in an amount of
from 0.4 to 7%, more preferably from 0.45% to 5%. [0036] A wide variety of
antibacterial agents have been suggested in the art to retard plaque
formation and the oral infections and dental disease associated with plaque
formation. For example, halogenated hydroxydiphenyl ether compounds such as
triclosan are well known to the art for their antibacterial activity and
have been used in oral compositions to counter plaque formation by
bacterial accumulation in the oral cavity. [0037] Halogenated diphenyl
ether antibacterial compounds that are useful for the preparation of the
oral care compositions of the present invention, based on considerations of
antiplaque effectiveness and safety, include 2,4,4'-trichloro-2'-
hydroxy-diphenyl ether (triclosan) and 2,2'-dihydroxy-5,5'-dibromo-diphenyl
ether. In one embodiment, the antibacterial compound is
2,4,4'-trichloro-2'-hydroxy-diphenyl ether ("Triclosan"). [0038] The
invention also may include antibacterial compounds for oral care.
Nonlimiting examples of suitable antibacterial compounds include phenol and
its homologs, mono and polyalkyl and aromatic halophenols, resorcinol and
its derivatives and bisphenolic compounds. Such phenolic compounds are
fully disclosed in U.S. Pat. No. 5,368,844, the disclosure of which is
incorporated herein by reference in its entirety. Phenolic compounds
include n-hexyl resorcinol and 2,2'-methylene bis (4-chloro-6-
bromophenol). [0039] The halogenated diphenyl ether or phenolic
antibacterial compound is present in the oral composition of the present
invention in an effective therapeutic amount. In one embodiment, the
effective therapeutic amount ranges of 0.05 wt. %to 2 wt. %based onthe
weight of the composition. In another embodiment, the effective therapeutic
amount ranges of 0.1 wt. %to 1%wt. %based on the weight of the oral
composition. [0040] The effectiveness of the antibacterial agent is
dependent upon its delivery to 



and uptake by teeth and soft tissue areas of the gums. The invention
therefore can also contain an antibacterial agent and an adherent agent.
One useful antibacterial agent is halogenated diphenyl ether typically
comprises triclosan. The triclosan may be present in an amount of from 0.1
to 1 wt %based on the weight of the composition, typically from 0.2 to 0.5
wt %based on the weight of the composition. [0041] An antibacterial
enhancing agent may also be included in combination with antibacterial
agents such as triclosan. One particularly preferred class of antibacterial
enhancing agents for triclosan includes 1:4 to 4:1 copolymers of maleic
anhydride or acid with another polymerizable ethylenically unsaturated
monomer. For example, one typical maleic anhydride copolymer includes a
methyl vinyl ether/ maleic anhydride copolymer having a molecular weight
("M.W.") ranging from 30,000 to abut 5,000,000 g/mole, or from 30,000 to
500,000 g/mole. These copolymers are commercially available, for example,
under the trademark Gantrez, including Gantrez AN 139 (M.W. 500,000
g/mole), AN 119 (M.W. 250,000 g/mole); and Gantrez S-97 Pharmaceutical
Grade (M.W. 700,000 g/mole), of ISP Corporati on h an aspect, the maleic
anhydride copolymer typically comprises a methyl vinyl ether/ maleic
anhydride copolymer having a molecular weight ranging from 30,000 to abut
1,000,000 g/mole. [0042] In another aspect, the invention provides a
dentifrice composition comprising an orally acceptable vehicle; triclosan
as an antibacterial agent; a methyl vinyl ether/ maleic anhydride copolymer
as an enhancing agent for the antibacterial agent; a zinc salt of an
organic acid as a source of zinc ions; and a polysaccharide thickening
agent, the polysaccharide thickening agent consisting of xanthan gum. In an
aspect, the xanthan gum is present in an amount of from 0.5 to 1.5 wt
%based on the weight of the composition, the zinc salt is present in an
amount of from 1 to 2.5 wt %based on the weight of the composition, and the
triclosan is present in an amount of from 0.1 to 1 wt %based on the weight
of the composition.[0043] In a third aspect, this invention provides a
method for the treatment and prevention of bacterial plaque accumulation
comprising: administering to the oral cavity a dentifrice composition
according to the invention. [0044] The present compositions comprise
essential components, as well as optional components. The essential and
optional components of the compositions of the present invention are
described in the following paragraphs. [0045] In preparing the present
compositions, it is desirable to add one or more aqueous carriers to the
compositions. Such materials are well known in the art and are readily
chosen by one skilled in the art based on the physical and aesthetic
properties desired for the compositions being prepared. Aqueous carriers
typically comprise from 40% to 99%, preferably from 70% to 98%, and more
preferably from 90% to 95%, by weight of the dentifrice composition. [0046]
In the preparation of an oral composition in accordance with the practice
of the present invention, an orally acceptable vehicle including a
water-phase with humectant is present. The humectant includes one or more
of glycerin, sorbitol, propylene glycol and mixtures thereof. In one
embodiment, water is present in amount of at least 10 wt. %based on the
weight of the composition. In another embodiment, water is present in an
amount of at least 30 wt. %to 60 wt. %based on the weight of the
composition. In yet another embodiment, the humectant concentration
typically totals 40-60 wt. %of the oral composition. [0047] Dentifrice
compositions such as toothpastes and gels also typically contain polishing
materials. In one embodiment, the polishing material includes crystalline
silica, having a particle size of up to 20 microns, such as commercially
available Zeodent 115, or Zeodent 165, silica gel or colloidal silica. In
another embodiment, the polishing material includes compositions such as
complex amorphous alkali metal aluminosilicates, hydrated alumina, sodium
metaphosphate, sodium bicarbonate, calcium carbonate, calcium
pyrophosphate, dicalcium phosphate and dicalcium phosphate dihydrate. In
one embodiment, the polishing material is included in semi solid or pasty
dentifrice compositions, of the present invention, in an amount of 15
wt.%to 60 wt. %. In another embodiment, the composition of the present
invention includes polishing material having concentrations ranging of 20
wt. %to 55 wt. %based on the weight of the composition. [0048] The oral
composition may also contain a source of fluoride ions, or
fluorideproviding compound, as an anti-caries agent. In one embodiment, the
fluoride ion composition is provided in an amount sufficient to supply
fluoride ions ranging from 25 ppm to 5,000 ppm of the oral composition In
another embodiment, the fluoride ion composition is provided in an amount
sufficient to supply fluoride ions ranging from 500 to 1500 ppm of the oral
composition. Representative fluoride ion providing compounds include
inorganic fluoride salts, such as soluble alkali metal salts, for example,
sodium fluoride, potassium fluoride, sodium fluorosilicate, ammonium
flourosilicate and sodium monofluorphosphate, as well as tin fluorides,
such as stannous fluoride and stannous chloride. [0049] Any suitable
flavoring or sweetening material may also be employed in the preparation of
the oral compositions of the present invention. Examples of suitable
flavoring constituents include flavoring oils, e.g. oil of spearmint,
peppermint, wintergreen, clove, sage, eucalyptus, marjoram, cinnamon,
lemon, orange, and methyl salicylate. Suitable sweetening agents include
sucrose, lactose, maltose, xylitol, sodium cyclamate, aspartyl phenyl
alanine methyl ester, saccharine and the like. Suitably, flavor and
sweetening agents may each or together constitute 0.1 wt. %to 5 wt. %of the



oral composition. [0050] Various other materials may be incorporated in the
oral preparations of this invention such as whitening agents, including
urea peroxide, calcium peroxide, and hydrogen peroxide, preservatives,
vitamins such as vitamin B6, Bl 2, E and K, silicones, chlorophyll
compounds and potassium salts for the treatment of dental hypersensitivity
such as potassium nitrate and potassium citrate. These agents, when
present, are incorporated in the compositions of the present invention in
amounts which do not substantially adversely affect the properties and
characteristics desired.[0051] The dispenser for the dentifrice
compositions may be a tube, pump, or any other container suitable for
dispensing toothpaste. [0052] In practicing the present invention, the user
need only apply the dentifrice composition herein, to the tooth surfaces of
a human or lower animal, in the areas desired, in order to obtain a desired
effect, e.g., whitening, breath freshening, caries prevention, pain relief,
gum health, tartar control, etc. The compositions may also be applied to
other oral cavity surfaces, such as the gingival or mucosal tissues,
although it is believed that the benefits are best achieved when the
dentifrice compositions are applied to the teeth. The dentifrice
composition may contact the tooth and/ or oral cavity surface either
directly, or indirectly; however, it is preferred that the dentifrice
composition be directly applied. The dentifrice composition may be applied
by any means, but is preferably applied with a brush or by rinsing with a
dentifrice slurry. [0053] The manufacture of the oral composition of the
present invention is accomplished by any of the various standard techniques
for producing such compositions. To make a dentifrice, a vehicle is
prepared containing humectant, for example, one or more of glycerin,
glycerol, sorbitol, and propylene glycol, thickener agents and
antibacterial agent such as triclosan, and the vehicle and any surfactants
are added, followed by blending in of a polishing agent, as well as
fluoride salts, with the pre-mix. Finally, flavoring agent is admixed and
the pH is adjusted to between 6.8 and 7. [0054] The following examples are
further illustrative of the present invention, but it is understood that
the invention is not limited thereto. All amounts and proportions referred
to herein and in the appended claims are by weight, unless otherwise
indicated. EXPERIMENTAL EXAMPLES Example 1: Dentifrice formulations. [0055]
A number of dentifrice formulations containing zinc cations, added as zinc
citrate, and triclosan, together wit h the requisite amount of the Gantrez
polymer, wereformulated using conventional steps and apparatus and
subjected to a laboratory assessment to determine what effect the zinc
cations had on the product rheology. The formulations of Samples 1 to 3 had
a common amount of triclosan, 0.3 wt %based on the weight of the
composition, and the thickening agent comprised xanthan gum, present in an
amount of 0.8 wt %based on the weight of the composition. For the three
formulations, the zinc citrate amount varied from 0.5, to 1 to 2 wt %based
on the weight of the composition. [0056] The Brookfield viscosity of the
compositions was measured as follows: Product in a jar or tube is placed
beneath the Brookfield Viscometer (Model RVT), which is lowered by a
helipath stand at a constant rate. Measurement is allowed to proceed for 90
seconds once contact is made with the product. A recorder monitors the
viscosity as a function of time. The viscosity of a dentifrice will rapidly
increase (as the spindle reaches appropriate depth in the paste) and then
begin to slowly increase in value. The measurement of viscosity is taken 45
seconds after this profile change is reached. [0057] The compositions and
viscosity values are shown in Table 1. [0058] It may be seen that the
Brookfield viscosity levels are quite low, below 50 Brookfield units (BFU),
for each example. This is an acceptably low viscosity for a dentifrice.
[0059] Also, as the zinc level is raised there is no significant increase
in viscosity. Although there is a trend towards greater viscosity, the bulk
viscosity of this xanthan gum-containing formula remains acceptable even at
the highest level of zinc. Also, it is known that progressive thickening is
much less prevalent in xanthan formulations than in those based on
cellulose thickening. Therefore these initial values for viscosity in the
xanthan formula should not change appreciably over time. Example 2:
Comparative samples 1-3 [0060] For Comparative Sample 1, as shown in Table
1 a zinc citrate/Gantrez/triclosan formula using all CMC as a gelling
system has an initialviscosity greater than 100 Brookfield units. This
viscosity would prevent consumers from dispensing the product and would
almost certainly create problems for dispersability and mouth feel. For
Comparative Samples 2 and 3, as also shown in Table 1, a gelling system
based on a ratio of CMC to Carrageenan was employed, using two different
levels of zinc citrate. The viscosity was reduced below 100 Brookfield
units, and so lower than for Comparative Example 1, but was still
unacceptably high. [0061] These initial values would most likely
progressively thicken into an even greater viscosity problem over the
course of aging. It should also be noted that in this formula base, a 2%
zinc citrate formulation cannot even be considered due to the high
viscosity that would result. Table 1[0062] The invention is not to be
limited in scope by the specific embodiments 



disclosed in the examples, which are intended as illustrations of a few
aspects of the invention, and any embodiments, which are functionally
equivalent, are within the scope of this invention. Indeed, various
modifications of the invention in addition to those shown and described
herein will become apparent to those skilled in the art and are intended to
fall within the appended claims. [0063] For all references that have been
cited herein, the entire disclosures of each are incorporated herein by
reference in their entirety.CLAIMS We claim: 1. A dentifrice composition
comprising: a. an orally acceptable vehicle; b. a source of zinc ions; and
c. a polysaccharide thickening agent, the polysaccharide thickening agent
having at most 0.5 charged groups per sugar residue unit along the
polysaccharide backbone. 2. The composition of claim 1 wherein the
polysaccharide thickening agent comprises at least one of xanthan gum and
hydroxyethyl cellulose. 3. The composition of claim 1 comprising
additionally an adherent material. 4. The composition of claim 3 wherein
the polysaccharide thickening agent consists of at least one of xanthan gum
and hydroxyethyl cellulose. 5. The composition of claim 1 comprising
additionally an antibacterial agent. 6. The composition of claim 5 wherein
the antibacterial agent comprises a halogenated diphenyl ether. 7. The
composition of claim 2 wherein the polysaccharide thickening agent consists
of xanthan gum which is present in an amount of from 0.1 to 1.5 wt %based
on the weight of the composition. 8. The composition of claim 4 wherein the
xanthan gum comprises from 0.5 to 1wt %of the composition.9. The
composition of claim 1 wherein the source of zinc ions comprises a zinc
salt of an organic acid. 10. The composition of claim 9 wherein the source
of zinc ions comprises zinc citrate. 11. The composition of claim 9 wherein
the zinc salt is present in an amount of from 0.5 to 2.5 wt %based on the
weight of the composition. 12. The composition of claim 9 wherein the zinc
salt is present in an amount of from 1 to 2 wt %based on the weight of the
composition. 13. The composition of claim 6 wherein the halogenated
diphenyl ether comprises triclosan. 14. The composition of claim 13 wherein
the triclosan is present in an amount of from 0.1 to 1 wt %based on the
weight of the composition. 15. The composition of claim 14 wherein the
triclosan is present in an amount of from 0.2 to 0.5 wt %based on the
weight of the composition. 16. The composition of claim 15 wherein the
maleic anhydride copolymer comprises a methyl vinyl ether/ maleic anhydride
copolymer having a molecular weight ranging from 30,000 to 1,000,000
g/mole. 17. The composition of claim 3 wherein the adherent material
comprises maleic anhydride copolymer; 18. A dentifrice composition
comprising a. an orally acceptable vehicle;b. triclosan as an antibacterial
agent; c. a methyl vinyl ether/ maleic anhydride copolymer as an enhancing
agent for the antibacterial agent; d. a zinc salt of an organic acid as a
source of zinc ions; and e. a polysaccharide thickening agent, the
polysaccharide thickening agent consisting of xanthan gum. 19. The
composition of claim 18 wherein the xanthan gum is present in an amount of
from 0.5 to 1.5 wt %based on the weight of the composition, the zinc salt
is present in an amount of from 1 to 2.5 wt %based on the weight of the
composition, and the triclosan is present in an amount of from 0.1 to 1wt
%based on the weight of the composition. 20. A method for the treatment and
prevention of bacterial plaque accumulation comprising: administering to
the oral cavity a dentifrice composition according to claim 1. 


