
DUAL COMPONENT ORAL CARE PRODUCT [001[ This application claims the benefit of U.S.
Application Ser. No, 61/027,422 February 8, 2008, the contents of which are incorporated herein by
reference. FIELD OF THE INVENTION [002] The present invention relates to dual component
dentifrice formulations, wherein reactive components in the formulation are sequestered from one
another prior to use. In one embodiment, the invention relates to a desensitizing dentifrice composition
which eliminates or reduces the discomfort and pain associated with dentinal hypersensitivity and
more particularly to a desensitizing dental composition containing a basic amino acid in free or salt
form and a calcium ion component and an anion component which exhibits unexpected enhanced
anticavity and remineralization properties. BACKGROUND [0031 Dentinal hypersensitivity is defined
as acute, localized tooth pain in response to physical stimulation of the dentine surface as by thermal
(hot or cold) osmotic, tactile combination of thermal, osmotic and tactile stimulation of the exposed
dentin. [0041 Exposure of the dentine, which is generally due to recession of the gums, or loss of
enamel, frequently leads to hypersensitivity. The art has determined that dentine tubules open to the
surface have a high correlation with dentine hypersensitivity, Abs, 3. din. Periodontal. 14,280-4(1987).
Dentinal tubules lead from the pulp to the cementum. When the surface cement= of the tooth root is
eroded, the dentinal tubules become exposed to the external environment, The exposed dentinal
tubules provide a pathway for transmission of fluid flow to the pulpal nerves, the transmission induced
by changes in temperature, pressure and ionic gradients. 10051 It is known to the art that potassium
salts are effective in the treatment o hypersensitivity. For example, U.S. Pat. No, 3,863,006 discloses
that toothpastes containing nkfratisium salts such as potassium nitrate desensitize the teeth after
tokAfl brushing for several weeks. it is believed by those skilled in the art that an elevation in the
extnicellutar potassium concentration in the vicinity of pulpit nerves underiving sensitive dentin is
responsible tier the therapeutic desensitizing effect of topically applied oral products which contain
potassium nitrate. Due to passive diffusion of potassium ion  into and out of the open dentine hibuics.
repeated application of the actin: ingredient is necessary to build up ilic tieccssary concentration in the
'vicinity of I he puipal nerves, 10051 It is belicvd that the improved pain relief iS obtained from the use
tit potasFdtim salts in combination with gradual minemhz- mien on the dernin suinace which can either
fondly or partially occlude denim. tubules, Total oeclusion will dramatically reduce fluid flow within the
tubules which stimulates pain, Partial occlusion a Hie dentin tubules is believed to increase daiivery of
potassium ion inthe tooth beeawe itin inward diffusive fkix is loss dependent upon tubule radius than
outward fluid [low (due to positb.c pulptil pressures) (See D. H. Pasitley and 1.c. N.fathews, A rchs.
Oral Biol.  993) 38.. 577-5821 Therefore, this enhanced delivery of potassium should enhance. relief. 



10071 It has also tong been known to include fluoride relcusuni compounds in denti I i-iees as
anticaries agents, mid it has been established that these compounds are et recnye to reduce. the iriei
d tnc c o [ dcii ti I caries. Fluoride compounds which aro eonvemionally usod are sodiura fluoride,
sodium monoiltiorophosphaic and stannous fluoride. The fluoride compounds are ell.ctelhc mainly due
to the fluoride ions which improve the acid resistance of tooth enamel and accelerate recalcification or
remineralintion 1g-decayed teeth in their curly static when the deminonlital ion has proceeded only
slightly. By remineralization, pre-42t9til1g COCILIP decay and earies can be reduced or eliminated
thereby rt.:due:1u! proc,;isting carious conditions in the tooth structure. The effect of-improving the
acid resistance cif the enamel is believod to he due in the fact that the fluoride ions are incorporated
into a crystal lattice of fisdrovapitiite whieh is' the main ern-Esti-men( of tooth enamel or, n other
words, fluoride ions partially tlaoridate hydroxyapatitc and siinuthineously repair the lattice
irregularities. [0081 The effectiveness of fluctride treatment is dependent apon the amount of fluoride
ion whicli is available ibr depdsit ion on the c ria nu.: being treated. IttheLrefore. desL-ablet:lb rrimlate
ernifrice cm:positionsprovide nuithnumion a ibii iiy in 1.A.LCJI:irr2.farmed usthg ttie dentifriec. fiX191
Argini tw. nJ othe.. bt,s:d amino acids nine beim proposed for usic; in oral can a ..r h.1;2,1havenet:dais
in cambatimi edvi'y forittatiou and sensitivity. Combining these bmuc alI1"1:0 :NMS With :Di nein k
netJ ocal cafe benefits_  efluoride and calciumHim an oral care product having acceptable long term
stability, however, has proven challenging. In particular, the basic amino acid may raise the pH and
facilitate dissociation of calcium ions that can react with fluoride ions to form an insoluble precipitate.
Moreover, the higher pH has the potential to cause irritation. At neutral pH or acidic pH, however, a
system utilizing arginine bicarbonate (which the art teaches is preferred) may release carbon dioxide,
leading to bloating and bursting of the containers. Moreover, it might be expected that lowering the pH
to neutral or acidic conditions would reduce the efficacy of the formulation because the arginine may
form 



an insoluble arginine-calcium complex that has a poorer affinity for the tooth surface, and moreover
that lowering the pH would reduce any effect the formulation might have on buffering cariogenic lactic
acid in the mouth. Partly because of these unaddressed formulation hurdles and partly because
arginine has generally been viewed in the art as a potential alternative to fluoride rather than a
co-active, there has been little motivation to make oral care products comprising both arginine and
fluoride. Additional hurdles are potentially posed by addition of an antimicrobial agent. Commercially
available arginine-based toothpaste, such as ProCludid(r) and DenCIudeat, for example, contain
arginine bicarbonate and calcium carbonate, but not fluoride nor any antimicrobial agent. [00101 While
the prior art discloses the use of various oral compositions for the treatment of dentinal
hypersensitivity, dental caries, and enamel demineralization there is still a need for additional
compositions and methods which provide improved performance in such treatments. SUMMARY OF
THE INVENTION [0011] In accordance with the present invention there is provided an oral
composition and method for the treatment of dentinal hypersensitivity which exhibits improved
anticavity and remineralization properties, the composition containing a calcium ion source
component, anion source component, and at least one of the components containing uasic amino
acid, each component being optionally contained in an orally acctit-cd- the first and second
components being maintained separate from each  relief from dentine to the teeth  increased relief
from dentinal hypersensitivity is experienced by the user accompanied by improved resistance to
cavities. [00121 In another embodiment the invention encompasses a method to improve oral health
comprising applying an effective amount of the oral composition to the oral cavity of a subject in need
thereof, e.g.; a method to a. reduce or inhibit formation of dental caries. b. reduce, repair or inhibit
early enamel lesions, e.g., as detected by quantitative Mimi fluorescence (QLE) or electrical caries
measurement (ECM), reduce or inhibit demineralization and promoteneralization of the teeth, 



d. reduce hypersensitivity of the teeth, c. reduce or inhibit gingivitis, promote healing of sores or cuts in
the mouth, Usreduce levels of acid producing baeteria, h.to increase relative levels of arginolytic
bacteria,       inhibit microbial hiofilm formation in the oral cavity. and/or maintain plaque pH at levels of
at least about pH 5.5 following saga challenge, k.reduce plaque accumulation, treat dry mouth,
m.enhance systemic health, including cardiovascular health. e.g., by reducing potential for systemic
infection via the oral tissues, a.whiten teeth, to reduce erosion of there against 9. aL-4E11strecta, 



the teeth and oral ea tv -  DESCRIPTION OF THE PREFERRED EMBODIMENTS [0013] "Fluoride ion
source" is defined as a source of soluble fluoride or a fluoride that is not covalently bonded, [0014]
-Anion source" is defined as fluoride ion source, p phate ion source, or mixtures thereof 100151
"Calcium source" is defined as a source of calcium that would react readily with a phosphate ion to
precipitate caPo4 or a calcium that is reactive with fluoride to produce CaFa or mixtures of fluorinated
calcium-phosphate salts. [0016] "Phosphate ion source" is defined as a source of phosphate that is not
covalenily bonded. 10011 The composition of the present invention is a dual component composition.
comprised of a first dentifrice component comprising a calcium ion source, e.g., at a pH of about 5 to
about 9.9, and a second dentifrice component comprising an anion source, e.g., buffered to maintain
the pH at a substantially neutral pH level, e.g., about 6.5 to about 7 having a basic amino acid, in free
or salt form, present in one or both of the first and second dentifrice components. The two
components, are preferably combined in approximately equal weight proportions, so that about
one-half of the concentration of any particular ingredient within either component will be present when
the components are combined and applied to the teeth, as by brushing. Both components are
preferably formulated to have similar physical characteristics, so that the two components may be
simultaneously delivered in the desired predetermined amounts by extrusion when separately housed
in amulticompartmented tube or pump device. [00181 In a dual component dentifrice of the present
invention,the one dentifrice component is prepared having an alkaline pH and a composition otherwise
similar to that of the other having a buffered neutral pH. The pH of the alkaline component is adjusted
to a. pH of about 8.v about 9.7 and preferably alsout 9 to about 9.5. yne pH of the combined dentifrice
components is in the range of about 7.5 to about 8.6 and breferably about 7.5 to about 8.5.  potassium
hydroxide, sodium bicarbonate, sodium carbonate. N-sodium silicate ta sodium silicate in 34_6% water
available from PQ Corporation), basic amino acid, or bicarbonate of a basic amino acid c th. arginine
bicarbonate, is incorporated in the alkaline pH. dentifrice component of the dual component dentifrice
in amounts in the range of about 0.5 to about 15% by weight, preferably about 1 to about 8% hy weight
and most preferably at about I to about 5% by weight of the component. Mixtures of the above alkali
metal compounds may also be used. Sodium hydroxide is the preferred alkaline agent. The basic
amino acids which can be used in the compositions and methods of the invention include not only
naturally occurring basic amino acids, such as arginine, lysine, and histidine, but also any basic amino
acids having a carboxyl group and an amino group in the molecule, which are water-soluble and
provide an aqueous solution with a pH of about 7 or greater, e.g., at least about 8. 100201
Accordingly, basic amino acids include, but are not limited to, are:mine, lysine, eitrullene, ornithinc,
creatine, histidine, diarninobutanoic acid, diaminoproprionic acid, salts thereof or combinations thereof.
In a particular embodiment, the basic amino acids are selected from art:Mine, cinullene, and ornithine. 



[0021] In certain embodiments, the basic amino acid is arginine. for example, 1-arginine, or a salt
thereof. [0022] The compositions of the invention are intended for topical use in the mouth and so salts
for use in the present invention should be safe for such use, in the amounts and concentrations
provided. Suitable salts include salts known in the art to be pharmaceutically acceptable salts are
generally considered to be physiologically acceptable in the amounts and concentrations provided.
Physiologically acceptable salts include those derived from pharmaceutically acceptable inorganic or
organic acids or bases, for exaniple acid addition salts formed by acids which form a physiological
acceptable anion, e.g., h.vdrochioride or bromide salt, and base addition salts formed 1w baseswhich
fonn a physiologically -le cation, for example those derive alkali memis such as potassium and sodium
or ietals such as calcium and maenesitam. Physiologically acceptable salts may be obtained using
standard procedures known in the art, thr example, by reacting a sufficiently basic compound such as
an  amine with a suitable acid affording a physiologically acceptable anion. In some embodiments, the
basic amino acid is neutralized with acid, e.g., hydrochloric, phosphoric or carbonic acid, to form a salt
or partial salt, prior to being formulated with calcium, fluoride or other reactive components. [00231 In
various embodiments, the basic amino acid is present in annt of about 0.5   % to about 20 wt. i% of the
total composition weight, about I wt. c!---b to about 10 wt. of the total composition weight, for example
about 1.5 wt. %, 3.75 wt.%, 5 wt. rt/D, or 7.5 wt. % of the total composition weight. 10024] The
humectant used in the preparation of the vehicle for the dentifrice composition of the present invention
is generally a mixture of homectants, such as glycerol, sorbitol and a polyethylene glycol of molecular
weight in the range of about 200 to about 1000, but other mixtures of humectanis and single
humectants may also be employed. The humectant content is in the range about of 10% to about 50%
by weight and preferably about 20 to about 40% by weight of the dentifrice component. The water
content is in the range of about 20 to about 50% by weight and preferably about 30 to about 40% by
weight. [0025] Thickeners used in the preparation of the dentifrice vehicle include organic and
inorganic thickeners. Inorganic thickeners which may be included in the dentifrice components include
amorphous silicas such as Zeodent 165 available from Huber Corporation, and Sylox 15 from W. R.
Grace. [00261 Organic thickeners of natural and synthetic gums and colloids may also be used to
prepare the dentifrice components of the present invention. Examples of such thickeners are
carrageenan (Irish moss), xanthim gum, sodium carboxymethyl cellulose, starch, polyvinvipyrrolidone,
hydroxyethylpropyIceUniose, hydroxybutyl methyl cellulose, hydroxypropyl methyl cellulose, and
hydroxyethyl cellulose.  weight and preferably about 0.4 to about 13% by weight. 



[0028] Surfactants may be incorporated in the dentifrice compositions to provide foaming properties.
The surfactant is preferably anionic or nonionic in nature. Suitable examples of anionic surfactants are
higher alkyl sulfates such as potassium or sodium lauryl sulfate which is preferred, higher fatty acid
monog]yceride rnonosulfates, such as the salt of the monosulfated monoglyceride of hydrogenated
coconut oil fatty acids, alkyl aryl sulfonates such as sodium dodecyl benzene sulfonate. higher fatty
suIfoacetates, higher fatty acid esters of 1,2 dihydroxv propane sulfonate. [00291 The surfactant agent
is generally present in the dentifrice component composition of the present invention at a
concentration of about 0.5 to about 10% by weight and preferably about 1 to about 5% by weight.
100301 Abrasives may be incorporated in the dentifrice composition of the present invention and
preferred abrasives are siliceous materials, such as silica. A preferred silica is a precipitated
amorphous hydrated silica, such as Sorbosil AC-35, marketed by Crosfield Chemicals, or Zeodent 115
from Huber Company but other abrasives may also be employed, including hydroxyapatite, sodium
rnetaphosphate, potassium metaphosphate, tricalcium phosphate, calcium phosphate dihydrate,
anhydrous dicalcium phosphate, calcium pyrophosphate, magnesium orthophosphate, trimagnesium
phosphate, calcium carbonate, sodium bicarbonate, alumina tribydrate, aluminum silicate, calcined
alumina and bentonite. [00311 The concentration of abrasive in the dentifrice composition of the
present invention will normally be in the range of about 5 to about 40% by weight and preferably about
10 to about 25% by weight. 100321 The source of desensitizing potassium ion is gene-railr soluble
notass salt including potassium nitrate, potassium citrate, potassium chloride, potassium bicarbonate
and potassium oxalate with potassium nitrate Feing orefcrrcd. The potassium salt is generally
incorporated in one or more of the dentifrice components at a concentration of about I to about 20% by
weight and preferably about 3 to about weight.  [0033] Levels of active ingredients will vary based on
the nature of the delivery system and the particular active. For example, the basic amino acid may be
present at levels      -dr., about 0.1 to about 20 wt1114expresscd as weight of free base), mg., about
0.1 to about 3 wt % for a mouthrinse, about 1 to about 10 wt % for a consumer toothpaste or about 7
to about 20 wt % for a professional or prescription treatment product Fluoride may be present at levels
of, e.g., about 25 to about 25,000 ppm, for example about 25 to about 250 ppm for a moutluinse,
about 750 to about 2,000 pprn for a consumer toothpaste, or about 2,000 to about 25,000 ppm for a
professional or prescription treatment product. Levels of antibacterial will vary similarly, with levels
used in toothpaste being e.g., about 5 to about 15 times greater than used in mouthrinse. For
example, a triclosan mouthrinse may contain, e.g., about 0.03 wt % triclosau while a triclosan
toothpaste may contain about 0.3 wt % triclosan. 100341 Pyrophosphate salts having anticalculus
efficacy useful in the practice of the present invention include water soluble salts such as dialkali or
tetraalkall metal pyrophosphate salts such as Na4P207 (TSPP), 1(.4Nah1C2P207, Nmil2P-L07 and
K21-12P207. Polyphosphate salts include the water soluble alkali metal tripolyphosphates such as
sodium tripolyphosphare and potassium tripolyphosphate. 



[0035] The pyrophosphate salts are incorporated in the cis . ce composition of the present invention at
a concentration of about 0.5 to about 2% by weight, and preferably about 1.5 to about 2% by weight
and the polyphosphate salts are incorporated in the dentifrice composition of the present invention at a
concentration of about I to about 7% by weight. [0036] Colorants such as pigments and dyes may be
used in the practice of the present invention. Pigments include nontoxic, water insoluble inorganic
pigments such as titanium dioxide and chromium oxide greens, ultramarine blues and pinks and ferric
oxides as wen as water insoluble dye lakes prepared by extending calcium or aluminum salts of FD&C
dyes on alumina such as FD&C GreenFD&C Blue Pl2 lake, FD&C R&D #30 lake and FD&C lffeilow 1
Sake, The pigments have a particle size in the range of about 5 to about 1000 microns, preferably
about 250 to about 500 microns, and are present at a concentration of about 0.5 to about 3% by
weight.  [0037] Dyes used in the practice of the present invention are generally food color additives
presently certified under the Food Drug & Cosmetic Act for use in the food and drugs, including dyes
such as FD&C Red No. 3 (sodium salt of - tetraiodofluorescein). FD&C Yellow No. 5 (sodium salt of
4-p-still'ophenylazo-1 -psulliphenyl-5-hydroxypyrazole-3 carboxylic acid), FD&C Yellow No. 6 (sodium
salt of p-stilfophenylazo-B-naphtol-6-inonosulfonate), FD&C Green No. 3 (disodium slat of 4-
f4-(N-ethyl-p-sulffobenzylarnino)-phenyll-(4-hydroxy-2-sulfoniu-mphenyl)mewthylenel
-[1-(N-ethyl-N-p-sulfobenzyl)--3,5-cyclohexadienimine]- FD&C Blue Na I (disoilitmi salt of
dibenzyldiethyldiaminotriphenylcarbino- 1 tristilfonic acid of indigotin) and mixtures thereof in various
proportions, The concentration of the dye for the most effective result in the present invention is
present in the dentifrice composition in an amount from about 0.0005 percent to about 2 percent of Ihe
total weight. 100381 A striped dentifrice product may be obtained using the dual component dentifrice
embodiment of the present invention, wherein colorants of contrasting colors are incorporated in each
of the dentifrice components to be dispensed; the colorants being pharmacologically and
physiologically non-toxic when used in the suggested amounts. Colorants used in the practice of the
present invention include both the pigments and dyes discussed above. [00391 Any suitable flavoring
or sweetening material may also be incorporated in the dentifrice composition of the present inventiOn.
Examples of suitable flavoring constituents are flavoring oils, e.g., oils of spearmint, peppermint,
wintergreen, sassafras, clove, sage. eucalyptus, marjoram, cinnamon lemon, and orange, and methyl
salicylate. Suitable sweetening agents include sucrose, lactose, maltose, sorbitol, xylitol, sodium
cyclamate, perillatine, and sodium saccharin. Suitably, flavor and sweetening agents may together
comprise about 0.01% to aboutmore of the preparations. [00401 Antibacterial agents are non-cationic
antibacterial agents based on [then_ lc and bisphenc lc compounds, halogenated dipbenyi ethers such
as Triclosan, berafoate esters and earhardlides as well as cationic antibacterial agents such as
ehloMexidine  iciuconate. Such antibacterial agents can be present in quantities of from about 93 to
about I% by weight of the particular component,  



[00411 When noneationic antibacterial agents or MU aLi are included in any of the dentifrice
components, there is also preferably included from about 0.05 to about 5% of an agent which
enhances the delivery and retention of the agents to, and retention thereof on oral surface& Such
agents useful in the present invention are disclosed in U.S. Pat. Nos. 5,188,821 and 5,192,531; and
include synthetic anionic polymeric polycarboxylates, such as about 1:4 to about 4:1 copolymers of
inaleic anhvdride or acid with another polymerizable ethylenically unsaturated monomer, preferably
methyl vinyl ethertmaleic anhydride having a molecular weight (MW-) of about 30,000 to about
1,000,000, most preferably about 30,000 to about 800,000. These copolymers are available for
example as Gantrez. e.g., AN 139 (\-LW. 500,000), AN 119 (M.W. 250,000) and preferably S-97
Pharmaceutical Grade (M.W. 700,000) available from ISP Technologies, Inc., Bound Brook, N.J.
08805. The enhancing agents when present are present in amounts of about 0.05 to about 3% by
weight. [00421 To prepare the dentifrice components of the present invenhon, generally the
humectants, for example, propylene glycol, polyethylene glycol ingredients, are dispersed with any
organic thickeners, sweetener, pigments such as titanium dioxide and any polyphosphates included as
anti-calculus ingredients. Water is then added into this dispersion along with any antibacterial agent
such as Triclosan, any antibacterial enhancing agent such as Gantrez and any anticalculus additional
agents. In the first neutral pH component a fluoride ion source desensitizing agent and phosphate
buffering agent is added. In the second component an ingredient to adjust the pH to an alkaline level is
added, such as sodium hydroxide. These ingredients are mixed until a homogenous phase is obtained
for each component. Thereafter inorganic thickener, silica abrasive, flavor and surfactant ingredients
are added and the ingredients mixed at high speed under vacuum of from about 20 to about I00 rum of
Hg. The resultant product in the case of each component, is a homogeneous, semi-solid, extbilible
paste product. [0043]The dentifrice composition may be applied to hypersensitive tooth surfa the form
of a paste or 5rei byth brushing or topicallybeing ranted dn on the tooth surfaces-in the ilinit ofimi.
varnish esme a sPP]brush. [0044]Levels of active inarediebased 'In the nature of  system and the
particular active. For example, the basic amino acid may be present at levels from, e.g., about 0.1 to
about 20 wiettii(expressed as \weight of free base), mg., about 0.1 to about 3 wt 8-1-.) for a mouth-ins,
about I to about 10 wt % for a consumer toothpaste or about 7 to about 20 wt 8-18 for a professional or
prescription treatment product. Fluoride may be present at levels of, em., about 25 to about 25,000
ppm, for example about 25 to about 250 ppm for a mouthrinse, about 750 to about 2,000 ppm for a
consumer toothpaste, or about 2,000 to about 25,000 ppm for a professional or prescription treatment
product. Levels of antibacterial will vary similarly, with levels used in toothpaste being e.g., about 5 to
about 15 times greater than used in monthrinse. For example, a triclosan mouthrinse may contain,
e.g., about 0.03 wt triclosan while a triclosan toothpaste may contain about 0.3 wt % triclosan. 10049
Enhancing oral health also provides benefits in systemic health, as the oral tissues can be gateways
for systemic infections. Good oral health is associated with systemic health, including cardiovascular
health. The compositions and methods of the invention provide particular benefits because basic
amino acids, especially arizininc, are sources of nitrogen which supply NO synthesis pathways and
thus enhance microcircidation in the oral tissues. Providing a less acidic oral environment is also
helpful in reducing gastric distress and creates an environment less favorable to Fieliobacter, which is
associated with gastric ulcers. Arginine in particular is required for high expression of specific immune
cell receptors, for example T-cell receptors, so that amginine can enhance an effective immune
response. The compositions and methods of the invention are thus useful to enhance systemic-
health, inc hiding cardiovascular health. 100461 The multicomponent dentifrice composition
embodiment of the present invention is packaged in a suitable dispensing container in which the
components are maintained physically separated and fromN.parakd components may be dispensed
synchronously as a combined ribbon for application to a toothbrush. Such containers are known in the
alt. An exampie of such a container is a two compartment dispensing 



such as a pump or a tube, having collapsible sidewalls, as disclosed id S. Pat. Nos. 4,487and
4,687,663, wherein. the Cabe body is formed from a collapsible plastic web such as polyethylene or
pohypropyiene and is provided with a partition within  the container body defining separate
compartments in which the physically separated components are stored and from which they are
dispensed through a suitable dispensing mid et. 100471 Enhancing oral health also provides benefits
systemic health, as the oral tissues can be gateways for systemic infections. Good oral health is
associated with systemic health, int:Wino cardiovascular health. The compositions arid methods of the
invention provide particular benefits because basic amino acids, especially arginine, are sources of
nitrogen which supply NO synthesis pathways and thus enhance micro:imitation in the oral tissues.
Providing a less acidic oral environment is also helpful in reducing gastric distress and creates an
environment less favorable to Heliobacter, which is associated with gastric ulcers. Arginine in
particular is required for high expression of specific immune cell receptors, for example Tscell
receptors, so that arginine can enhance an effective immune response. The compositions and
methods of the invention are thus useful to enhance systemic health, including cardiovascular health.
[00481 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. In the event of a
conflict in a definition in the present disclosure and that of a cited reference, the present disclosure
controls. It is understood that when formulations are described, they may be described in terms of their
ingredients, as is common in the art, notwithstanding that these ingredients may react with one
another in the  ctual formulation as it is made, stored and used, and such products are intended to be
covered by the formulations described. [0049] The following examples further describe andns r
embodiments within the scope of the present invention. The examples are given solely for illustration
and are not to be construed as limitations of this inventionas many variations are possible without
departinti from the spirit and :scope thereof various; modifications of the invention in addition to those
shown and described herein should he apparent to those skilled in the art and areMhin the appended
claims.  EXAMPLE I [00501 A two component (Component A and B) desensitizing dentifrice of the
present invention was prepared, designated "Dentifrice r, Component A and Component 11, When
combined in equal amounts for tooth brushing, Dentifrice X would be effective to provide enhanced
anticavity and remineralization properties-. The intiredients of Components A and B are listed in Table
I below.  



Table 1  Dentifrice X Ingredients Weight  1110 Component A  Deionized Water 10.16 11.8 Sodium
Fluoride 0.64 0 



Potassium Nitrate   Glycerin 10  Polyethylene gly600 3 0 Xanthangun1 0.7 0.7 



Carboxymethyl cellulose 0.5 0.5 SorbitoI 70% NC 36 0 Sodium saccharin 0.4 0.4 Titanium Dioxide 1  



Dicalciurn phosphate 0 48 L-A rainine 5 5 80% Phosphoric acid 1.8  FD&C Blue #1(1.25% 0.3 0.3 



Zeodent 115 72 0 Zeodent 165 1 0 Sodium Lauryl Sulfate L5 1.5 Flavor 1 1 



100511 In the preparation of Dentifrice X. components A and B are prepared wherein the glycerin,
polyethylene glycol and organic thickeners are dispersed in a conventional mixer until the mixture
becomes a slurry, which is smooth in appearance. Color and sweetener are dispersed in this slurry
before the addition of water. L-arginine is then dispersed in the slurry and neutralized by the addition of
phosphoric acid. The potassium nitrate is also added. Following mixture of these components, the
silica, dicalcium phosphate, and sorbitol components are then added to the individual components,
which arc then mixed thoroughly. The fluoride, sodium hairy' sulfate, flavors and pigments are finally
added to the individual dentifrice components which is followed b'". another 5-15 minutes under
vacuum to prepare the resultant component product,  [00521 The two components are packaged in a
dual chamber tube to prevent reaction between the fluoride in A and the calcium in B. The dual
chamber tube pen ES the two phases to be dispensed side by side as a striped toothpaste. Providing
fluoride as soluble sodium fluoride, together with high levels of calcium. phosphate, and arginine,
results in a high availability of these ingredients at the tooth surface, where they are effective to reduce
demineralization, promote remineralization, and repair damage to the enamel which leads to
hypersensitivity and eventually cavitation of the teeth.  CLAIMS  1. A dual component dental
composition comprising a first component comprising a calcium source, a second component
comprising at least one anion source, wherein one of the anion sources is a phosphate ion source,
and at least one of the components containing a basic amino acid, the first and second components
being maintained separate from each other until dispensed and combined.  2. The composition of
claim 1 wherein the anion source comprises a fluoride ion source.  3. The composition of claim 2
wherein the fluoride ion source delivers a fluoride ion concentration of about 25 to about 25,000 ppm.
4. The composition of claim 2 wherein the fluoride ion source comprises a fluoride releasable salt. 
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CLAIMS 

 

1. A dual component dental composition comprising a first component comprising a calcium 

source, a second component comprising at least one anion source, wherein one of the anion 

sources is a phosphate ion source, and at least one of the components containing a basic 

amino acid, the first and second components being maintained separate from each other until 

dispensed and combined. 

 

2.  The composition of claim 1 wherein the anion source comprises a fluoride ion source. 

 

3. The composition of claim 2 wherein the fluoride ion source delivers a fluoride ion 

concentration of about 25 to about 25,000 ppm.  

 

4. The composition of claim 2 wherein the fluoride ion source comprises a fluoride 

releasable salt.  

 

5. The composition of any one of the preceding claims wherein the phosphate ion source 

comprises a phosphate releasable salt.  

 

6. The composition of claim 5 wherein the phosphate releasable salt is a sodium phosphate 

salt.  

 

7. The composition of any one of the preceding claims wherein each component contains 

arginine.  

 

8. Use of (1) a first component comprising a calcium source and (2) a second component 

comprising at least one anion source in the manufacture of a medicament for eliminating or 

reducing the discomfort and pain associated with dentinal hypersensitivity, wherein one of 

the anion sources is a phosphate ion source, wherein at least one of the components 

containing a basic amino acid, the first and second components are housed separately and the 

5. The composition of any one of the preceding claims wherein the phosphate ion source comprises a
phosphate releasable salt.  6. The composition of claim 5 wherein the phosphate releasable salt is a
sodium phosphate salt.  7. The composition of any one of the preceding claims wherein each component
contains arginine.  8. Use of (1) a first component comprising a calcium source and (2) a second
component comprising at least one anion source in the manufacture of a medicament for eliminating or
reducing the discomfort and pain associated with dentinal hypersensitivity, wherein one of the anion
sources is a phosphate ion source, wherein at least one of the components containing a basic amino
acid, the first and second components are housed separately and the  anions are allowed to react in the
presence of the arginine or a salt thereof with the calcium ions to precipitate a calcium complex when the
first and second components are combined.  9. The use of claim 8 wherein each component contains
arginine. 10. The use of claim 8 or claim 9 wherein the anion source comprises a fluoride ion source.  11.
The use of claim 10 wherein the fluoride ion source delivers a fluoride ion concentration of about 250 to
about 25,000 ppm.  12. The use of claim 10 or claim 11 wherein the fluoride ion source comprises a
fluoride releasable salt.  13. The use of any one of claims 10- 12 wherein the phosphate ion source
comprises a phosphate releasable salt. 
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anions are allowed to react in the presence of the arginine or a salt thereof with the calcium 

ions to precipitate a calcium complex when the first and second components are combined.  

 

9. The use of claim 8 wherein each component contains arginine.  

 

10. The use of claim 8 or claim 9 wherein the anion source comprises a fluoride ion source.  

 

11. The use of claim 10 wherein the fluoride ion source delivers a fluoride ion concentration 

of about 250 to about 25,000 ppm.  

 

12. The use of claim 10 or claim 11 wherein the fluoride ion source comprises a fluoride 

releasable salt.  

 

13. The use of any one of claims 10 - 12 wherein the phosphate ion source comprises a 

phosphate releasable salt.  

 

14. The use of claim 13 wherein the phosphate releasable salt is a sodium phosphate salt.  

 

15. Use of the oral composition of any of claims 1 – 7 in the manufacture of a medicament 

for  

a. reducing or inhibiting formation of dental caries,  

b. reducing, repairing or inhibiting early enamel lesions,  

c. reducing or inhibiting demineralization and promoting remineralization of the 

teeth, 

d. reducing hypersensitivity of the teeth, 

e. reducing or inhibiting gingivitis,  

f. promoting healing of sores or cuts in the mouth,  

g. reducing levels of acid producing bacteria,  

h. increasing relative levels of arginolytic bacteria,  

14. The use of claim 13 wherein the phosphate releasable salt is a sodium phosphate salt.  15. Use of the
oral composition of any of claims 1 -7 in the manufacture of a medicament for  a. reducing or inhibiting
formation of dental caries, b. reducing, repairing or inhibiting early enamel lesions,  c. reducing or
inhibiting demineralization and promoting remineralization of the teeth,  d. reducing hypersensitivity of the
teeth,  e. reducing or inhibiting gingivitis,  f. promoting healing of sores or cuts in the mouth,  g. reducing
levels of acid producing bacteria,  h. increasing relative levels of arginolytic bacteria,   i. inhibiting
microbial biofilm formation in the oral cavity, 
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i. inhibiting microbial biofilm formation in  the oral cavity, 

j. raising and/or maintaining plaque pH at levels of at least pH 5.5 following 

sugar challenge, 

k. reducing plaque accumulation,  

l. treating dry mouth,  

m. whitening teeth, 

n. enhancing systemic health, including cardiovascular health, e.g., by reducing 

potential for systemic infection via the oral tissues,  

o. reducing erosion of the teeth,  

p. immunizing the teeth against cariogenic bacteria, and/or  

q. cleaning the teeth and oral cavity.  

j. raising and/or maintaining plaque pH at levels of at least pH 5.5 following sugar challenge,  k. reducing
plaque accumulation, 1.treating dry mouth,  m. whitening teeth,  n. enhancing systemic health, including
cardiovascular health, e.g., by reducing potential for systemic infection via the oral tissues,  o. reducing
erosion of the teeth,  p. immunizing the teeth against cariogenic bacteria, and/or cl.cleaning the teeth and
oral cavity. 
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