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(57) Abstract: The present invention relates to oral care compositions, especially toothpastes, comprising: a safe and effective
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with other ingredients to form oral care composition such as dentifrices or mouthrinses.

In particular, certain incompatibilities may arise with respect to the addition of PP-ACP

with other components such as fluoride, rendering reduced fluoride ions levels within the

oral care formulation. The present invention minimizes this instability of the combination

of fluoride ions and PP-ACP through the addition of a calcium chelator at specific levels.
SUMMARY OF THE INVENTION

The present invention relates to oral care compositions, including therapeutic

rinses, especially mouth rinses, as well as toothpastes or dentifrices, tooth gels, tooth
powders, non-abrasive gels, and mouth sprays, comprising:

(a) a safe and effective amount of phosphopeptide-amorphous calcium
phosphate complex (herein “PP-ACP”);

) a safe and effective amount of a fluoride ion source;

(©) a safe and effective amount of a calcium chelator; in another embodiment
the calcium chelator is selected from the group consisting of tartaric acid
and salts thereof, citric acid and salts thereof, pyrophosphate ion source,
polyphosphate, diphosphonates, and mixtures thereof;

(d)y  pharmaceutically-acceptable topical, oral carrier;

wherein the level of fluoride ion is maintained.

This invention further relates to a method of maintaining fluoride levels in an oral
care composition comprising a safe and effective amount of PP-ACP, a safe and effective
amount of a fluoride ion source, and a pharmaceutically-acceptable topical, oral carrier,
by adding, to the composition, a safe and effective amount of a calcium chelator.

All levels herein are by weight of the composition unless otherwise indicated.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to oral care compositions, including therapeutic
rinses, especially mouth rinses, as well as toothpastes or dentifrices, tooth gels, tooth
powders, non-abrasive gels, and mouth sprays, comprising:

(a) a safe and effective amount of PP-ACP, in another embodiment at a level

of from about 0.01% to about 25%, in another embodiment at a level of

2
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from about 0.1% to about 10%; in even another embodiment at a level of
from about 0.2% to about 2%, by weight of the composition;

(b) a safe and effective amount of a fluoride ion source, in another
embodiment at a level of from about 50 ppm to about 3500 ppm, in even
another embodiment at a level of from about 200 ppm to about 3000 ppm;
in yet another embodiment at a level of from about 500 ppm to about
2,800 ppm; and in even another embodiment from about 850 ppm to about
1,100 ppm;

(c) a safe and effective amount of a calcium chelator; in another embodiment
the calcium chelator is at a level of from about 0.001% to about 20%, by
weight of the composition; in another embodiment the calcium chelator is
selected from the group consisting of tartaric acid and salts thereof, citric
acid and salts thereof, pyrophosphate ion source, polyphosphate,
diphosphonates, and mixtures thereof; in another embodiment the calcium
chelator is a pyrophosphates ion source;

(d)  pharmaceutically-acceptable topical, oral carrier;

wherein the fluoride ion levels are maintained.

This invention further relates to a method of maintaining fluoride levels in an oral
care composition comprising a safe and effective amount of PP-ACP, a safe and effective
amount of a fluoride ion source, and a pharmaceutically-acceptable topical, oral carrier,
by adding, to the composition, a safe and effective amount of a calcium chelator.

By "safe and effective amount” as used herein is meant an amount of a
component, high enough to significantly (positively) modify the condition to be treated or
to effect the desired anticaries result, but low enough to avoid serious side effects (at a
reasonable benefit/risk ratio), within the scope of sound medical/dental judgment. The
safe and effective amount of a component, will vary with the particular condition (e.g., to
effect anticaries activity or remineralization effect) being treated, the age and physical
condition of the patient being treated, the severity of the condition, the duration of
treatment, the nature of concurrent therapy, the specific form employed, and the particular

vehicle from which the component is applied.
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fluoride for fresh product; in another embodiment the fluoride level of aged product is
only from about 2.5% to about 15%, or from about 5% to about 10% lower than the level
of fluoride of fresh product.

PP-ACP

The PP-ACP is a stable calcium phosphate complex, comprising amorphous
calcium phosphate (ACP) or a derivative thereof, stablized by a phosphopeptide, wherein
said phosphopeptide comprises the sequénce Ser(P)-Ser(P)-Ser(P)-Glu-Glu- (herein
called “Ser(P) cluster sequence motif”’. The amorphous calcium phospate (ACP) is
preferably of the formula [Caz(PO4); 57(HPO4)0.2 x H2O] wherein x > 1. The Ser(P)
cluster sequence motif has the ability to stabilize its own weight in ACP, as taught in WO
98/40406, published, September 17, 1998, The University of Melbourne, the Victorian
Dairy Industry Authority, Reynolds, which is herein incorporated by reference in its
entirety.

The phosphopeptides of the present invention are preferably in substantially pure
form. The phosphopeptide may be made synthetically by chemical synthesis or genetic
engineering or can be extracted from naturally occurring materials. For example, the
phosphopeptide (PP) may be from any source; it may be obtained by hydrolyzing or
digesting (either chemical or proteolytic) a protein or by tryptic digestion of casein or
_ other phospho-acid rich proteins such as phosphitin, or by chemical or recombinant
synthesis, provided that it comprises the core sequence —Ser(P)-Ser(P)-Ser(P)-Glu-Glu-.
It is preferred to digest casein with trypsin, pepsin, chymotrypsin, papain, thermolysin or
pronase, preferably trypsin. It is currently more economic to extract the phosphopeptide
from casein and in particular from alpha-s casein or beta-casein. Further,
phosphoproteins in cereals, nuts and vegetables particularly in bran husks or sheaths (rice,
wheat, oat, barley or rye brans) may be used to produce the peptide above. Soybean and
meat contain phosphoproteins which may be of use in obtaining the peptide above. US
5,834,427, issued Nov. 10, 1998, Han et al., assigned to Sang Kee Han, also discloses
methods of making phosphopeptides and casein phosphopeptides. This reference is

herein incorporated by reference in its entirety.
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FLUORIDE ION SOURCE

The present invention also includes a fluoride ion source, with free fluoride ions.
In one embodiment the free fluoride ions can be provided by sodium fluoride, stannous
fluoride, indium fluoride, and sodium monofluorophosphate. Sodium fluoride is the free
fluoride ion in another embodiment. Norris et al., U.S. Patent 2,946,725, issued July 26,
1960, and Widder et al., U.S. Patent 3,678,154 issued July 18, 1972, disclose such salts as
well as others. These patents are incorporated herein by reference in their entirety.

The present composition may contain from about 50 ppm to about 3500 ppm, in
another embodiment from about 200 ppm to about 3000 ppm, and in another embodiment
from about 500 ppm to about 2,800 ppm, and in even another embodiment from about

850 ppm to about 1,100 ppm, of free fluoride ions.

CALCIUM CHELATING AGENT

The compositions and methods of the present invention comprise a safe and
effective amount of a calcium chelator; in another embodiment the calcium chelator is
from about 0.001% to about 20%, and in another embodiment is less than about 5%, in
another embodiment is from about 0.1% to about 5%, in even another embodiment is
from about 0.5% to about 3%, by weight of the composition.

Suitable calcium chelators for use in the present invention are selected from the
group consisting of tartaric acid and pharmaceutically acceptable salts thereof; citric acid
and salts thereof such as alkali metal citrates; pyrophosphate ion source; polyphosphates
(e.g., tripolyphosphate, hexametaphosphate); diphosphonates (e.g., EHDP; AHP); and
mixtures thereof.

In another embodiment the calcium chelator is selected from the group consisting
of sodium citrate, potassium citrate, disodium tartrate, dipotassium tartrate,
pyrophosphate ion source, sodium potassium tartrate, disodium hydrogen tartrate,
potassium hydrogen tartrate, disodium dihydrogen pyrophosphate, tetrasodium

pyrophosphate, tetrapotassium pyrophosphate, and mixtures thereof.

Pyrophosphate/Polyphosphate

10
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WHAT IS CLAIMED IS:

1. An oral care composition comprising:

(a) a safe and effective amount of PP-ACP;
(b) a safe and effective amount of a fluoride ion source;
(c) a safe and effective amount of a calcium chelator;

(d) pharmaceutically-acceptable topical, oral carrier;

wherein the fluoride level is maintained.

2.

The composition of claim 1 wherein the level of PP-ACP is 0.1% to 10% by
weight of the composition, preferably from 0.2% to 2% by weight of the

composition.

The composition of claim 2 wherein the calcium chelator is selected from the
group consisting of tartaric acid and salts thereof, citric acid and salts thereof,

pyrophosphate ion source, polyphosphate, diphosphonates, and mixtures thereof.

The composition of claim 3 wherein the calcium chelator is selected from the
group consisting of sodium citrate, potassium citrate, disodium tartrate,
dipotassium tartrate, sodium potassium tartrate, disodium hydrogen tartrate,
potassium hydrogen tartrate, pyrophosphate ion source, disodium dihydrogen
pyrophosphate, tetrasodium pyrophosphate, tetrapotassium pyrophosphate, and

mixtures thereof, preferably the calcium chelator is a pyrophosphate ion source.

The composition of claim 3 wherein the level of calcium chelator is from 0.1% to
5% by weight of the composition.

The composition of claim 1 wherein the fluoride ion source provides free fluoride
at a level of from 850 ppm to 1150 ppm of free fluoride ions.

The composition of claim 1 wherein the PP-ACP contains the core sequence —
Ser(P)-Ser(P)-Ser(P)-Glu-Glu-.

The composition of claim 7 wherein PP includes the amino acid sequence selected

from the group consisting of:
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A composition for reducing dentinal hypersensitivity and
remineralizing exposed dentinal surface and open dentinal
tubules, comprising a non-aqueous carrier and a descnsitiz-
ing amount of a desensitizing/remineralizing agent which
consists essentially of a water soluble calcium salt and an
incompatible ingredicat which would otherwise react with
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formed in situ by the reaction between the calcium salt and
the incompatible ingredient, thereby remineralizing exposed
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silicate, phosphate, and/or fluoride salts stable during stor-
age in a closed container prior to application 1o the oral
cavity. The results being sufficient calcium phosphate, cal-
cium silicate, and‘or fluoride ions are tormed in situ and
released to hypersensitive teeth where they are needed the
most.

[0015] The first component of the desensitizing/reminer-
alizing agent is a water soluble calcium salt for the formation
of calcium phosphate (hydroxyapatite), calcium silicate, and
the like, that are necessary for the desensitizing/remineral-
ization of the dentin tubules.

[0016] Suitable  water-soluble  caleium  compounds
include, for example, calcium chloride, calcium nitrate,
calcium acetate, calcium citrate, caleium gluconate, caleium
benzoate, calcium glvcerophasphate, calcium formate, cal-
cium fumarate, caleium lactate, caleium butyrate and cal-
cium isobutyrate, calcium malate, calcium maleate, calcium
propionate, calcium valerate or mixtures of water-soluble
calcium compounds. In a preferred embodiment, calcium
chloride is used.

[0017] Concentration of water-soluble calcium com-
pounds are from about 0.05 to 35%. In a preferred embodi-
ment, the concentration is about 2 to 15 wt. %.

[0018] The second component of the desensitizing/rem-
ineralizing agent of the present invention is one that reacts
with the calcium ions to form a precipitate in sifu when
applied to the oral cavity upon contact with saliva, The
sceond component is sclected from the group consisting of
alkali metal silicates, water-soluble phosphate salts, fluoride
salts, or mixtures thereof. /

[0019] The second component is present in an amount
sufficient to react with the calcium compounds in siw to give
an amount effective for desensitizing/remineralizing pur-
puses. Suitably, the second component is present in an
amount from about 0.05 to 35 wt. %. In a preferred embodi-
ment, the concentration of the second embodiment is about
1 to 20 wt. %.

[0020] Alkali metal silicates include lithium silicate,
sodium silicate, potassium silicate, ammonium silicate, and
the like. In onc embodiment, potassium silicate is used. In
another embodiment, the alkali silicate is a mixture of or a
mixture of sodium silicate and potassium silicate.

[0021] Fluoride sources include sodium fluoride, zinc
tluoride, alkali metal difluorophosphates, polyfluorophos-
phate, and monofluorophosphates such as sodium monof-
luorophosphate, lithium monofluorophosphate, ammonium
monofluorophosphate, aluminum monofluorophosphate,
and potassium monofluorophosphate, or mixtures thereot. In
onc embodiment, the fluoride salt is sodium monofiuoro-
phosphate. In another embodiment, sodium fluoride is
employed.

[0022] The phosphate compounds for use in this invention
include alkali metal (¢.g., sodium and potassium), ammo-
nium, magnesium, barium and strontium orthophosphates
and acid orthophosphates, metaphosphates, pyrophosphates,
as well as glycerophosphates, [ructose-6-phosphate, sorbi-
tol-6-phosphate, glucose-1-phosphate, glucose-6-phosphate,
and the like. Mixtures of such phosphate sources with each
other or with calcium phosphate may be employed. If
desired, a water-soluble salt yiclding both caleium and

Mar. 11, 2004

phosphate ion, such as tricalcium phosphate and monobasic-
calcium orthophosphate can also be cmployed. In onc
embodiment, the phosphate compound is disodium hydro-
gen phosphate.

[0023] The inventors have surprisingly found that the first
component calciuvm salts, without the need for a desiccating
agent or encapsulating agent to keep separate from the
phosphate salts, co-exist with the phosphate salts in storage
and are available for reaction in situ upon contact with saliva
in the mouth, thus forming calcium phosphate based com-
pounds, in particular hydroxyapatite represented by
Ca,o(PO,)4(OH),. In addition to the hydroxyapatitc alrcady
mentioned, fluoroapatite Ca,o(PO,).F,, tricalcium phos-
phate Ca,,(P04)2 and various other kinds of known calcium
phosphate-based compounds can be formed depending on
the types of “incompatible ingredients” used as the second
component tor the formation of the desensitizing remincr-
alizing agent.

{0024] Optional anti-hypersensitivity agents or nerve
desensitizing agents commonly used in the dentifrice art,
i.e., agents that are neuroactive, ions or salts which have a
pain reducing or analgesic activity, may also be included in
the composition of the present invention. Examples of nerve
agents include, but not limited to, potassium or strontium
salts, including potassium bicarbonate, potassium citrate,
potassium chloride, potassium nitrate, strontium chloride,
strontium acelate, strontium nitrate, and potassium or stron-
tium salts of other similar conjugate acids, and mixtures
thereof.

[0025] Ingrediemts typically included in oral health care
compositions may be used in the compositions in accor-
dance with the invention including abrasive polishing mate-
rials, sudsing agents, flavoring agents, humectants, binders,
sweetening agents, and the like. Abrasives which may
optionally be used in the compositions of the invention
include alumina and hydrates thereof, such as alpha alumina
trihydrate, magnesium carbonate, calcined aluminum sili-
cate and aluminum silicate, calcium carbonate, zirconium
silicate, polymethylmethacrylate, powdered polyethylene,
silica xerogels, hydrogels and aerogels, and the like.
Depending on the form that the dentifrice composition is to
take and whether the substrate is an abrasive-based material,
the abrasive may be present in an amount of from 0 to 50%
by weight.

[0026] The anhydrous carricr for the dentifrice composi-
tion of the present invention is a single, or a combination of,
water-free organic solvents including mineral oils, glyceral,
polyol, sorbitol, polyethylene glycol, propylene glycol,
copolymers of cthylene oxide and propylene oxide, petro-
latum, triacetin, and the like. The carrier is present in an
amount of about 10 to 90% by weight for toothpastes.

[0027] Binders suitable for use in the compositions of the
invention include hydroxyethyl cellulose, and hydroxypro-
pyl cellulose, as well as xanthan gums, Iris moss and gum
tragacanth. Binders may be present in the amount from 0.01
to 20%.

[0028] Sweeteners suitable for use may be present al
levels of about 0.1% to 10% and include saccharin and
xylitol.

[0029] Optional fluoride sources commonly used in oral
health care compositions such as sodium fluoride, stannous
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DETAILED DESCRIPTION

flSétéHed Description of the Invention] |

[0001] [Field of the Invention]This invention relates to the constituent for the
mouths, and the constituent for the mouths which promoted the remineralization
operation of a gear tooth in more detail, and was excellent in stability.

[0002] [Description of the Prior Art]The main ingredients of dentine are
hydroxyapatite (Cao(PO4) s (OH) 2), and an equilibrium situation usually has
elution (deliming) of phosphoric acid ion or calcium ion, and crystallization
(remineralization) to calcium phosphate or hydroxyapatite in inner mouth. It is
known that the acid which the organism of a cavity produces here will promote
deliming. Namely, a cavity produces the organic acid with which bacteria, such
as Streptcoccus mutans (Streptococcus mutans) which constitutes a dental
plaque, disassemble sucrose etc., and are mainly concerned with lactic acid,
and when this reduces pH and elutes calcium etc., it produces it. By the way, in
the early stages of a cavity, although a facula (white spot) arises in usually
transparent enamel, when a fluorine ion and calcium ion promote the
remineralization, this facula is vanished and carrying out the re-rarefaction of
the enamel is known.

[0003]However, if a fluorine ion and calcium ion are made to live together, a
precipitate of calcium fluoride can be produced and a facula cannot be
vanished. For this reason, the following technology is known in order to solve
this problem.

[0004]Fluorine ion solution and calcium ion solution are held in another
container, 2 agents which are mixed suitably and used when using it -- the
constituent for the mouths (JP,H3-72415,A) which makes colloid distribute
calcium fluoride by a system oral hygiene article (JP,S52-61236,A, JP,S58-
219107,A) and sugar phosphate ester, and promotes the remineralization.

[0005] [Problem to be solved by the invention]However, in the technology of
JP,S52-61236,A and JP,S58-219107,A, a manufacturing process becomes
complicated, and also 2 liquid had to be mixed when using it and there was a
problem in respect of simple nature. In the technology of JP,H3-72415A. If
anionic surface active agents which are generally easily used for the tooth paste
as for making colloid distribute comparatively high-concentration calcium
fluoride, such as alkyl-sulfuric-acid ester salt and N-acylamino acid, exist, The

)23



remineralization can be raised without having an adverse effect on flavor and
physical properties of a constituent for the mouths by being 0.001 to 0.5 weight
%.

[0011]Content (calcium conversion) (weight ratio) of a calcium ion supplying
compound to content (fluoride conversion) of a fluorine ion supplying compound
is 1/2 or less, and it is preferred that it is 1 / 100 - 1/3. If it is 1/2 or less,
generation of calcium fluoride is controlled and remineralization can be
promoted.

[0012]Sugar-alcohol has an effect which promotes remineralization while
controlling generation of calcium fluoride. As sugar-alcohol, for example, a
RAKUCHI toll, isomailtitol, a malto TORI toll, An isomalt TORII toll, PANITORU,
isomaltotetraitol, erythritol, arabitol, ribitol, xylitol, sorbitol, mannitol, maltitol, etc.
are mentioned. This sugar-alcohol may be any of D object and L object, and
may be the mixture. Among these, xylitol has an effect which controls growth of
a cavity organism in a dental plaque, and controls a pH decrease of a dental
plague. Therefore, in this invention, it is preferred to make content (weight ratio)
of xylitol in sugar-alcohol or more into 1/2, and especially a thing to do to 2/3 or
more is preferred.

[0013]the constituent for the mouths of this invention does not contain water -- it
may be powdered and water is contained -- it may be [ that it is paste state or ]
liquefied. When it contains water, the content does not have restriction in
particular, but it is preferred that it is 1 to 90 weight %. When it contains water,
as for the content to the water of sugar-alcohol, it is preferred that it is 25 weight
% or more, and it is preferred that it is especially 35 to 300 weight %. If the
content to the water of sugar-alcohol is 25 weight % or more, the precipitation of
calcium fluoride will be controlled and the wettability of the constituent for the
mouths will also improve further. To the constituent for the mouths, 15 weight %
or more is preferred, and especially 30 weight % or more is preferred.

[0014]In this invention, N-acylamino acid salts, such as alkyl-sulfuric-acid ester
salt, such as the anionic surface active agent generally used as a constituent for
the mouths, for example, sodium lauryl sulfate etc., and an N-acylsarcosinate
salt, etc. may be contained. In particular, even when the content (weight ratio)
of sodium lauryl sulfate in an anionic surface active agent is 1/2 or more, the
effect of this invention is not spoiled.

[0018]. In this invention, are a range which does not injure the effect of this
invention, and, generally are used as a constituent for the mouths. Abrasive
soap, such as a silicic acid anhydride, calcium hydrogen phosphate, and
calcium carbonate, glycerin, Wetting agents, such as a polyethylene glycol, a
foaming agent, carboxymethylcellulose sodium, Germicides, such as
preservatives, such as sweetening agents, such as binders, such as a
carrageenan, and saccharin sodium, colorant, and methyl
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[0025]

[Effect of the Invention]Even when an anionic surface active agent exists, the
constituent for the mouths of this invention controls the precipitation of calcium
fluoride by a fluorine ion and calcium ion, and its dental remineralization
facilitatory effect is high.

CLAIMS

[Claim 1]A calcium ion supplying compound by calcium conversion 0.002 to
1weight % by fluoride conversion for a fluorine ion supplying compound 0.001 to
0.5 weight %, And a constituent for the mouths whose content [ as opposed to /
contain sugar-alcohol five to 99weight %, and / content (fluoride conversion) of
a fluorine ion supplying compound ] (calcium conversion) (weight ratio) of a
calcium ion supplying compound is 1/2 or less.

[Claim 2]The constituent for the mouths according to claim 1 whose content
(calcium conversion) (weight ratio) of a calcium ion supplying compound to
content (fluoride conversion) of a fluorine ion supplying compound is 1 / 100 -
1/3.

[Claim 3]The constituent for the mouths according to claim 1 or 2 1/2 (weight
ratio) or more [ of sugar-alcohol / whose ] is xylitol.

[Claim 4]A constituent for the mouths of Claims 1-3 which are what furthermore
contains water given in any 1 clause.

[Claim 8]The constituent for the mouths according to claim 4 whose content to
water of sugar-alcohol is 25 weight % or more.
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