
ANTI-EROSION TOOTHPASTE COMPOSITION               CROSS REFERENCE TO
RELATED APPLICATIONS 100011 This application claims priority to U.S.
Provisional Patent Application No. 61/287,292, filed 17 December 2009,
which is incorporated herein by reference. FIELD [0002] An anti-erosion
oral care composition that reduces acid erosion of tooth enamel. More
particularly, toothpaste compositions containing a fluoride ion source and
phosphate salts that provide superior anti-erosion benefits. BACKGROUND
[0003] The erosion of dental enamel can lead to pain, discoloration,
mechanical failure, and greater susceptibility to dental carries. Chemical
erosion of tooth enamel may arise from the presence of acid in the oral
cavity. Saliva constituents, mainly proteins and minerals, along with the
pellicle are integral in protecting against an erosive challenge. The
minerals and proteins in saliva help provide a chemical barrier to slow
down or shift the complex dynamic equilibria of hard tissue
demineralization, while the pellicle will provide a diffusion barrier to
accomplish the same process. Further, the pH value and the presence of
species such as phosphate and fluoride help determine the degree of
saturation with respect to tooth mineral composition and the driving force
for dissolution. [0004] One of the many purposes that oral care
compositions may serve is to help control pH in the oral cavity. A common
strategy when attempting to control oral pH is to include an alkaline agent
in the formulation of an oral care composition. The alkaline agent reacts
with acid to neutralize the acid, forming water and a salt. This process
raises the pH in the oral cavity. The alkaline agent has the capacity to
neutralize an equivalent amount of acid. Limited amounts of alkaline agent
may be integrated into an oral care composition. An alternative to an
alkaline agent is the use of a buffer system. Buffer systems may be
designed to stay within a particular pH range based on their composition.
Buffer systems also may be safely included in oral care compositions at a
higher loading than a pure alkaline agent. While the prior art recognizes
the inclusion of buffer systems in oral care compositions for the purpose
of maintaining pH, these buffer systems do not have high enough buffer
capacity to protect against acid based enamel erosion.  SUMMARY  [00051 A
composition and method for the prevention of dental erosion using a
multi-component oral care composition comprising an orally acceptable
vehicle, a fluoride salt, and a phosphate buffer. A composition that
comprises an orally acceptable vehicle, a fluoride salt, and a phosphate
buffer comprising monobasic sodium phosphate and dibasic sodium phosphate
in a ratio from 12:88 to 18:82, preferably at a weight percentage of 3.5 to
4.5% of the final composition. A method of using a composition that
comprises an orally acceptable vehicle, a fluoride salt, and a phosphate
buffer comprising monobasic sodium phosphate and dibasic sodium phosphate
in a ratio from 12:88 to 18:82, preferably at a weight percentage of 3.5 to
4.5% of the final composition, to reduce acid erosion of tooth enamel. The
composition and method protects tooth enamel from erosion by providing a
composition with a high buffer capacity that neutralizes oral acid,
decreasing acid induced enamel erosion. DETAILED DESCRIPTION 100011 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. In addition, the compositions
and the methods may comprise, consist essentially of, or consist of the
elements described therein. [00061 Unless otherwise specified, all
percentages and amounts expressed herein and elsewhere in the specification
should be understood to refer to percentages by weight. The amounts given
are based on the active weight of the material. The recitation of a
specific value herein is intended to denote that value, plus or minus a
degree of variability to account for errors in measurements. For example,
an amount of 10% may include 9.5% or 10.5%, given the degree of error in
measurement that will be appreciated and understood by those having
ordinary skill in the art. [00071 The oral care compositions of the various
embodiments preferably are in the form of a dentifrice. The term
"dentifrice" as used throughout this description, denotes a paste, gel, or
liquid formulation. The dentifrice may be in any desired form, such as deep
striped, surface striped, multi-layered, having a gel surround the paste,
or any combinations thereof. 



[00081 The expressions "carrier" or "aqueous carrier" as used throughout
this description denote any safe and effective materials for use herein.
Such materials include, for example,  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. [0009] To prepare an anti-erosive
oral care composition, a phosphate buffer and a fluoride source preferably
are incorporated into an orally acceptable vehicle. [0010] Phosphate
buffers usually are combinations of phosphate salts that serve to resist a
change of pH upon addition of an acid to a solution. (See PJ Niebergall,
"Ionic Solutions and Electrolytic Equilibria" in Remington: The Science and
Practice of Pharmacy, 20th ed. AR Gennaro ed. 2000) Non-limiting examples
of phosphate salts that may be used in combination to form a phosphate
buffer include soluble phosphates of the formula XH2PO4 (monobasic
phosphate) or X2HPO4 (dibasic phosphate) where X may be sodium or
potassium. The ratio of the monobasic phosphate and dibasic phosphate can
be from 12:88 to 18:82, preferably from 14:86 to 18:82, most preferably
16:84. The weight percentage of the phosphate buffer preferably is the
combination of the individual weight percentages of the buffer components.
The preferred weight percentage of the phosphate buffer in the final
composition is from 3.5 to 4.5%, most preferably 3.75%. [0011] Fluoride ion
releasing salts may be incorporated in the orally acceptable vehicle and
typically are characterized by their ability to release fluoride ions in
water. It is preferable to employ a water soluble fluoride salt providing
about 1000 to about 9000 ppm of fluoride ion, and preferably about 2500 to
about 8800 pprn of fluoride ion. Suitable examples of fluoride ion
releasing salts include water soluble inorganic metal salts, for example,
sodium fluoride, potassium fluoride, sodium monofluorophosphate, stannous
fluoride and sodium fluorosilicate. Sodium fluoride, sodium
monofluorophosphate and stannous fluoride are preferred tluoride ion
releasing salts.  [0012] The phrase "orally acceptable vehicle" means any
dentifrice, toothpaste, mouthwash, lozenge, or troche which may contain any
single or combination of the following components: a solvent, an alkaline
agent, a humectant, a thickener, a surfactant, an abrasive, an
anti-calculus agent, a colorant, a flavoring agent, a dye, a potassium
containing salt, and an anti-bacterial agent. [0013] An alkaline agent such
as an alkali metal compound including sodium hydroxide, potassium
hydroxide, sodium bicarbonate, sodium carbonate, N-sodium silicate (a 3.22
weight ratio of sodium silicate in 34.6% water available from PQ
Corporation) can be incorporated in the orally acceptable vehicle in
amounts in the range of about 0.5 to about   15% by weight, preferably
about 1.0 to about 8% by weight and most preferably at about 1.0 to about
5.0% by weight of the composition. Mixtures of the above alkali metal
compounds may also be used. Sodium hydroxide is the preferred alkaline
agent. 10014] A humectant used in the preparation of the orally acceptable
vehicle is generally a mixture of humectants, such as glycerol, sorbitol
and a polyethylene glycol of molecular weight in the range of 200 to 1000,
but other mixtures of humectants and single humectants may also be
employed. The humectant content preferably 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 can be in the range of about 20 to
about 50% by weight and preferably about 30 to about 40% by weight. [0015]
Thickeners used in the preparation of the orally acceptable vehicle include
organic and inorganic thickeners. Inorganic thickeners which may be
included in the orally acceptable vehicle include amorphous silicas such as
Zeodent 165 available from Huber Corporation, and Sylox 15 from W. R.
Grace. Organic thickeners of natural and synthetic gums and colloids may
also be used to prepare the dentifrice components. Examples of such
thickeners are carrageenan (Irish moss), xanthan gum, sodium carboxymethyl
cellulose, starch, polyvinylpyrrolidone, hydroxyethylpropylcellulose,
hydroxybutyl methyl cellulose, hydroxypropyl methyl cellulose, and
hydroxyethyl cellulose. An inorganic thickener may be incorporated in the
orally acceptable vehicle at a concentration of 0.5 to 5% by weight and
preferably 1 to 3% by weight. The organic thickener may be incorporated in
the compositions at a concentration of 0.1 to 3% by weight and preferably
0.4 to 1.5% by weight. [0016] Surfactants may be incorporated in the orally
acceptable vehicle 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 monoglyceride monosulfates,
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 sulfoacetates, higher fatty acid esters of 1,2
dihydroxy propane sulfonate. The surfactant agent is generally present in
the orally acceptable vehicle compositions at a concentration of 0.5 to
10.0% by weight and preferably 1.0 to 5.0% by weight. [0017] Abrasives may
be incorporated in the orally acceptable vehicle 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 Zeodcnt 115 from Huber Company but other abrasives
may also be employed, including hydroxyapatite,  sodiummetaphosphate,
potassiurn metaphosphate, tricalcium phosphate, calcium phosphate
dihydrate, anhydrous dicalciumphosphate, calcium pyrophosphate, magnesium
orthophosphate, trimagnesium phosphate, calcium carbonate, sodium
bicarbonate, alumina trihydrate, aluminum silicate, calcined alumina,
titania, and bentonite. The concentration of abrasive in the toothpaste
compositions will normally be in the range of from 5 to 40% by weight and
preferably 10 to 25% by weight. 



[0018] The source of desensitizing potassium ion is generally a water
soluble potassium salt including potassium nitrate, potassium citrate,
potassium chloride, potassium bicarbon-ate and potassium oxalate with
potassium nitrate being preferred. The potassium salt is generally
incorporated in one or more of the dentifrice components at a concentration
of 1 to 20% by weight and preferably 3 to 10% by weight. [0019]
Pyrophosphate salts having anticalculus efficacy useful in the practice
include water soluble salts such as dialkali or tetraalkali metal
pyrophosphate saltssuch as Na4P207 (TSPP), K4P207' Na2P207' Na2H2P207 and
K2H2P207' Polyphosphate salts include the water soluble alkali metal
tripolyphosphates such as sodium tripolyphosphate and potassium
tripolyphosphate. The pyrophosphate salts are incorporated in the
dentifrice composition at a concentration of 0.5 to 2.0% by weight, and
preferably 1.5 to 2% by weight and the polyphosphate salts are incorporated
in the dentifrice composition at a concentration of 1.0 to 7.0% by weight.
100201 Colorants such as pigments and dyes may be used in the practice.
Pigments include nontoxic, water insoluble inorganic pigments such as
titanium dioxide and chromium oxide greens, ultramarine blues and pinks and
ferric oxides as well as water insoluble dye lakes prepared by extending
calcium or aluminum salts of FD&C dyes on alumina such as FD&C Green #1
lake, FD&C Blue #2 lake, FD&C R&D #30 lake and FD&C #Yellow 15 lake. The
pigments have a particle size in the range of 5-1000 microns, preferably
250-500 microns, and are present at a concentration of 0.5 to 3% by weight.
[0021] Dyes used are generally food color additives presently certified
under the Food Drug & Cosmetic Act for use in the food and ingested drugs,
including dyes such as FD&C Red No.3 (sodium salt of tetraiodofluorescein),
FD&C Yellow No.5 (sodium salt of
4-psulfophenylazo-l-p-sulfopheny1-5-hydroxypyrazole-3 carboxylic acid),
FD&C Yellow No. 6 (sodium salt of
p-sulfophenylazo-B-naphto1-6-monosulfonate), FD&C Green No.3 (disodium slat
of 4-44-(N-ethyl-p-sulffobenzyno)- phenyI]-(4-hydroxy-2- sul Ion
iumphenyl)mewthylenel -[ I -(N-ethyl-N-p-sulfobenzyI)-G)
-3,5cyclohexadienim ne], FD&C Blue No.1 (disodium salt of
dibenzyldiethyldiaminotriphenylcarbinol trisulfonic acid  of indigo tin)
and mixtures thereof in various proportions. The concentration of the dye
for the most effective result is present in the dentifrice composition in
an amount from 0.0005 percent to 2 percent of the total weight. [0022] Any
suitable flavoring or sweetening material may also be incorporated in the
dentifrice composition. 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
from 0.01% to 5% or more of the preparations. [0023] Antibacterial agents
are non-cationic antibacterial agents based on phenolic and bisphenolic
compounds, halogenated diphenyl ethers such as Triclosan, benzoate esters
and carbanilides as well as cationic antibacterial agents such as
chlorhexidine digluconate. Such antibacterial agents can be present in
quantities of from about 0.03 to about I% by weight of the composition.
[0024] When noncationic antibacterial agents or antibacterial agents are
included in any of the dentifrice components, there is also preferably
included from about 0.05 to about 5% of an agent that enhances the delivery
and retention of the agents to, and retention thereof on oral surfaces.
Such agents useful are disclosed in U.S. Pat. Nos. 5,188,821 and 5,192,531;
and include synthetic anionic polymeric polycarboxylates, such as 1:4 to
4:1 copolymers of maleic anhydride or acid with another polymerizable
ethylenically unsaturated monomer, preferably methyl vinyl ether/maleic
anhydride having a molecular weight (M.W.) 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 (M.W. 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 ranging from 0.05 to
about 3% by weight. 100251 To prepare the compositions described herein,
the flavorants and sweeteners, as well as fluoride source, polyphosphates
as anti-calculus ingredients, and the like (including, for example,
saccharin, sodium fluoride, potassium nitrate, sodium phosphate monobasic,
sodium phosphate dibasic), are dissolved in water as part 1 of the
composition. The humectants, for example, propylene glycol, and
polyethylene glycol ingredients, preferably are dispersed with any organic
thickeners, such as carboxymethyl cellulose and/or Xanthan, and pigments
such as titanium dioxide as part 2 of the composition. It is preferred then
to  add additional humectants, such as sorbitol to part 2 of the
composition and mix until a homogeneous slurry is formed. Parts 1 and 2
then can be added to one another, and the mixture mixed until a smooth gel
is formed. The resulting gel then preferably is transferred to a vacuum
mixer, abrasives such as silica can be added to the gel tank, and then
mixed for 10-20 minutes at high speed under a vacuum. Surfactants (e.g.,
sodium lauryl sulfate) and additional flavors can be added to the vacuum
tank and the ingredients mixed for an additional 5-10 minutes under vacuum.
The resultant product is a homogeneous, semi-solid, extrudable paste
product. 



[0026] The preparation of dentifrice compositions is well known in the art.
U.S. Pat. Nos. 3,996,863, 3,980,767, 4,328,205, and 4,358,437 disclose
toothpastes and methods of production thereof which may be utilized for the
production of the dentifrices. [0027] The invention can be further
described with reference to the following examples. The examples are merely
illustrative and do not in any way limit the scope of the invention as
described and claimed. EXAMPLES Example 1 - Toothpaste Formulation [0028]
An oral care composition of the present invention in the form of a
toothpaste was prepared (Toothpaste X). The composition of this oral care
composition is listed in Table 1 below. Table 1 - Toothpaste X Ingredient %
wt/wt Sorbitol 29.4 Glycerin 20 Water 18 Potassium Nitrate 



5.17 Sodium Phosphate Monobasie 0.25 Sodium Phosphate Dibasic 3.5  3
Polyethylene Glycol 600  Silica 16 Sodium Lauryl Sulfate (SLS) I./ NaF 0.32
Flavor I 



Tetrasodium Pyrophosphatc 0.5 Carboxy methyl cellulose (CMC) 0.7 Sodium
Saccharin 0.3 Xanthan Gum 0.2 Titania 0.5  [0029] Toothpaste X was prepared
as follows: Dissolve Saccharin, Sodium Fluoride, Potassium Nitrate, Sodium
Phosphate Monobasic, Sodium Phosphate Dibasic in water as part I. Disperse
Tetrasodium Pyrophosphate, the organic thickeners (CMC and Xanthan), and
Titanium Dioxide in Polyethylene Glycol 600 and Glycerine as part 2 Add
Sorb itol to part 2, mix until homogenous slurry is formed 



Add part 1 to part 2 and sorbitol mixture, mix until smooth gel is formed
The resulting gel was transferred to a vacuum mixer Silica was then added
to the gel tank and mixed for 10-20 minutes at high speed under a vacuum
The Sodium Lauryl Sulfate and flavor were then added to the vacuum tank and
mixed for 5- 10 minutes under vacuum A pH titration experiment was designed
to illustrate the buffering effect of toothpaste X vs. a fluoride
containing toothpaste and a commercial anti-erosion toothpaste
(ProNamel(r)). In this experiment, toothpaste was diluted with water at a
1:2 ratio. The toothpaste slurry was titrated with 0.1 M HCI solution.
Table 2- Grams of Acid Required to Lower the pH of a Toothpaste Slurry to 6
g, acid/g, TP slurry Toothpaste X 0.71 Regular Fluoride control 0.08
ProNamel(r) (EU) 0.03 ProNameINUS) 



0.05  [0030] Table 1 shows the amount of acid solution needed to lower the
pH of 1 gram of toothpaste slurry to pH 6. The results show that the
buffering capacity of toothpaste X is about 9 times that of a regular
fluoride containing toothpaste, indicating that a greater degree of acid
neutralization would be expected with the use of toothpaste X. 10031] The
ability of toothpaste X to protect against acid induced enamel erosion was
tested in an acid challenge test. In this experiment, polished enamel was
treated with 5% citric acid for 10 seconds. The acid etched enamel was then
exposed to a toothpaste slurry (1:1 toothpaste:water) for 5 minutes. The
treated surface was quantified using profilometry before acid treatment,
after acid treatment, and after toothpaste treatment. Table 3 shows the
decrease in wear effected by three toothpastes. The results indicate that
the phosphate buffer  system of the present invention provided the largest
decrease in wear of the three tested compositions. Table 3- The
anti-erosion effect of toothpastes  Decrease in Wear (um Control (1450 ppm
F) 10.37 Phosphate Formula (Invention) 29.07 ProNamell' 10.68 



[0032] The pH titration and profilometry results provide evidence that the
combination of a unique high capacity phosphate buffer with a fluoride
source in the oral care composition of the present invention provides the
unexpected result of significant improvement in the decrease in erosion of
tooth enamel when exposed to acid.  CLAIMS WHAT IS CLAIMED IS: A single
component anti-erosion toothpaste comprising: a) an orally acceptable
vehicle; b) a fluoride ion source; and c) a phosphate buffer comprising
monobasic sodium phosphate and dibasic sodium phosphate in a ratio from
12:88 to 18:82, where the weight percentage of the phosphate buffer in the
final product is between 3.5 and 4.5% by weight. 2.The single component
anti-erosion toothpaste of claim 1 wherein the ratio of monobasic sodium
phosphate to dibasic sodium phosphate is 16:84. 3.The single component
anti-erosion toothpaste of any preceding claim, wherein the weight
percentage of the phosphate buffer in the final product is 3.75% by weight.
4.A method of reducing tooth erosion comprising a)delivering to the oral
cavity a composition comprising: 



i) an orally acceptable vehicle; ii) a fluoride ion source; and iii) a
phosphate buffer comprising monobasic sodium phosphate and dibasic sodium
phosphate in a ratio from 12:88 to 18:82, where the weight percentage of
the phosphate buffer in the final product is between 3.5 and 4.5% by
weight. 5.The method of claim 4, wherein the ratio of monobasic sodium
phosphate to dibasic sodium phosphate is 16:84. 6.The method of claim 4 or
5, wherein the weight percentage of the phosphate buffer in the final
product is 3.75% by weight. 


