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TOOTH SEALANT

{0001} This application claims the benefit of U.S. Ser. No. 61/027.425 filed February 8, 2008,
the contents of which are incorporated herein by reference.

FIELD OF THE INVENTION
[6002] The present invention relates to tooth sealant compositions comprising a basic amino acid
in free or salt form that may be used to help prevent demineralization of teeth, alleviate pain
and/or sensitivity of a patient's teeth, and provide other benefits. Sealants may include polymeric
coatings, varnishes and foams to coat the teeth and/or dental device for extended periods.

BACKGROUND

[0003] Dental caries consist of demineralization of a tooth caused by bacteria. In the carly stages
of caries a white spot develops on the tooth and if the disease is not halted and reversed, the
ename) surface breaks down to form a lesion. This can then lead to decay and eventually, a
fractured tooth. It is weil known that development of dental caries may be reduced by means of
various factors, such as diet and oral hygiene measures, anti-microbial treatments and the
provision of fluoride to the teeth.
[0004] Tooth sensitivity is also a common problem affecting children and adults. Generally,
tooth sensitivity may be caused by gingival recession, dentine exposure due to erosion or
abrasion, or periodontal surgery that includes root planning. Such conditions leave the dentinal
tubules of the tissue susceptible to irritation by chemical, bacterial, mechanical or thermal
stimuli. Examples of stimuli include heat, cold, and sweet foods. It is believed that tooth
sensitivity is the resuft of nerve endings of the dental pulp being excited by fluid flow through
the exposed dentinal tubules.
[0005] Treatments directed to alleviating pain associated with sensitive teeth have generally
focused on blocking access to the dentinal tubules so as to prevent stimuli from causing pam and
sensitivity. Many treatments have been developed which include application of inorganic or
organic components designed to plug or otherwise block dentinal tubules for a hmited time. A
disadvantage of such treatments is that normal habits such as eating certamn foods (e.g., foods
with a high acid content) or brushing can negate the treatment. Recently, testing has revealed that
increased fluoride levels within the mouth may also be used as a treatment for tooth sensitivity

{Toumba and Andreadis).
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[0006] Current methods for administering fluoride for caries prevention include the fluoridation
of drinking water, the ingestion of fluoride tablets, the incorporation of fluoride into mouth
washes, toothpastes, and foods, the topical application of fluoride solutions, gels and varnishes
and recently, the incorporation of fluoride in dental materials and devices.
[00677] Evidence supports the concept of frequent applications of relatively low concentrations of
fluoride ions for the preveniion of caries and the treatment of sensitive teeth. A sustained and
controlled release delivery system could help to achieve this goal.
[0008] Arginine and other basic amino acids have been proposed for use in oral care and are
believed to have significant benefits in combating cavity formation and tooth sensitivity.
Combining these basic amino acids with minerals having oral care benefits, e.g., fluoride and
calcium, to form an oral care product having acceptable long term stability, however, has proven
challenging. Partly because of 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 ProClude® and DenClude®, for example, contan
arginine bicarbonate and calcium carbonate, but not fluoride nor any antimicrobial agent.

BRIEF SUMMARY OF THE INVENTION
[0009] In one embodiment, the invention provides a dental sealant composition comprising a
basic amino acid in free or salt form (BAA). The sealant composition additionally may comprise
fluoride. The BAA is preferably arginine, in free or orally acceptable salt form.
{0010] In another embodiment, the present invention relates to a method of treating sensitive
teeth with a basic amino acid in free or salt form (BAA) in a sealant composition, preferably in
the presence of fluoride. The method involves: (1) attaching a BAA-releasing sealant
composition to a person's tooth; and (2) allowing a BAA to be slowly released over time in order
to reduce chronic and/or acute tooth sensitivity. Preferably, the sealant acts also as a fluoride
releasing composition as well. Because the method relies on release of a BAA into the oral
cavity, the method also prevents future pain associated with dental caries by preventing
demineralization and maintaiming strong enamel.
{0611} The invention further provides methods to improve oral health comprising use of a dental

sealant composition comprising a BAA. e.g., by a subject in need thereot, to
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a. reduce or inhibit formation of dental caries,

b. reduce, repair or inhibit early enamel lesions,

¢. reduce or inhibit demineralization and promote remineralization of the teeth,
d. reduce hypersensitivity of the teeth,

e. reduce or inhibit gingivitis,

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

g. reduce levels ot acid producing bacteria,

h. to increase relative levels of arginolytic bacteria,

o

inhibit microbial biofilm formation in the oral cavity,

j. raise and/or maintain plaque pH at levels of at least pH 5.5 following sugar

challenge,

k. reduce piaque accumulation,

. treat dry mouth,

m. whiten teeth,

n. enhance systemic health, including cardiovascular health, ¢.g., by reducing

petential for systemic infection via the oral tissues,

o. reduce erosion of the teeth,

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

q. clean the teeth and oral cavity.
[0012] The ivention further provides the use of a BAA in the manufacture of a dental sealant,
e.g., for use in a method of treating sensitive teeth, or in any of the methods set forth above.
[0013] The sealant compositions may be used for alleviating pain and’or sensitivity of teeth in
addition to any effect that the BAA releasing sealant compositions may have in preventing dental
caries. The compositions may be attached to a tooth to provide slow-BAA releasing devices for
releasing a BAA into the saliva of an individual.
[0014] The daily dissolution rate (DDR) of the composition under conditions in the mouth may
range from about 0.1 to about 104 % per day. The required DDR of the sealant composition will
depend upen the duration of BAA release required. For example, if the composition is required
o release a BAA over a long period, such as 1-2 vears, the DDR 1s preferably about 0.1 o about

0.5 %. However, if a BAA need only be released for a shorter period, such as a few hours, days,

Lk
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weeks, or months, a faster releasing sealant may be used, for example having a DDR of up o
about 100 %,
By “dental sealant composition™ is meant a composition which attaches to the teeth. The
compositions may be applied as a spray, for example using a hydrocarbon propellant,
Alternatively, the compositions comprise a polymer or varnish suitable for painting onto teeth,
Alternatively, the compositions may be incorporated into dental cement or filling materials. For
example, the compositions may be attached to a tooth, for example being attached to rear molar
using standard dental cement or as a powder for adding to dental materials, such as dental
amalgams, thereby providing means to supplement a BAA release nto saliva to assist in the
prevention or reduction of dental caries. The powder may be included in a number of other
dental materials, such as fissure sealant resins or composite bonding materials to cement bonds
and brackets in erthodontic appliances. Powder applications may use sealant compositions that
have a lower DDR than those that are attached directly to a tooth, for example having a DDR of
about 0.1 to about t %.
[0015] These and other benefits, advantages and features of the present invention will become
more full apparent from the following description and appended claims, or may be learned by the
practice of the invention as set forth hereinafter.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0016] The inventive method involves attaching a BAA releasing sealant composition to a
person's tooth, or a dental appliance, such as a denture, and then allowing a BAA to be slowly
released over time in order to reduce chronic and/or acute tooth sensitivity, According to a
preferred embodiment, the BAA releasing sealant composition comprises about 3 to about 75
weight percent BAA and about 5 to about 30 weight percent fluorine.
[0017] Slow-release BAA devices consistently raise intra-oral salivary BAA levels for periods
up to 2 years or more, and now also appear to completely alleviate the symptoms of dentine
sensitivity within two weeks, while maintaining the benefit for up to six months or more in
acults. Subjects report complete alleviation of their dentine sensitivity. There are no adverse
events reported or observed. There is a slight tendency for an increase in plague and gingival

indices, but this is non-significant.

{0018] The basic amino acids which can be used in the compositions and methods of the

mvention include not only naturally occurring basic amino acids, such as arginine, lysine, and
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histidine, but also any basic amino acids having a carboxy!l group and an amino group in the

molecule. which are water-soluble and provide an aqueous solution with a pH of 7 or greater.

[0019] Accordingly, basic amino acids include, but are not limited to, arginine, lysine, citrullene,
orithine, creatine, histidine, diaminobutanoic acid, diaminoproprionic acid, salts thereof or
combinations thereof. In a particular embodiment, the basic amino acids are selected from

arginine, citrullene, and ornithine.

{0020] In certain embodiments, the basic amino acid is arginine, for example, l-arginine, or a salt

thereof, for example arginine bicarbonate, arginine phosphate, or arginine hydrochloride.

[0021] The compositions of the invention are intended for consumption 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 example acid addition salts formed by acids which form a
physiological acceptable anion, e.g., hydrochloride or bromide salt, and base addition salts
formed by bases which form a physiologically acceptable cation, for example those derived from
alkali metals such as potassium and sodium or alkaline earth metals sach as calcium and
magnesium. Physiologically acceptable salts may be obtained using standard procedures known
in the art, for example, by reacting a sufficiently basic compound such as an amine with a

syitable acid affording a physiologically acceptable anion.

[0022] The concentration of BAA will vary depending on the formulation. In one embodiment,
the BAA (amount of salt expressed as weight of the free base) 1s 1 — 40 % by weight of the

formulation, e.g. 5 - 20%, for example about 10%.

[0023] The compositions of the invention may additionally comprise fluoride. Representative
fluoride ton sources include, but are not limited to, stannous fluoride, sodium fluoride, potassium
fluonide, sodium monofluorophosphate, sodium fluorosilicate, ammonium fluorosilicate, amine
fluoride, ammonium {luoride, and combinations thereof. In cerfain embodiments the fluoride won
source includes stannous fluoride, sodium fluoride, sodium monofluorophosphate as well as
mixtures thereof. In a particular embodiment, the fluoride source is sodium fluoride or sodium

monoflucrophosphate. The fluoride may be present in the formulation in effective amounts, as
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used in conventional dental sealants, e.g. higher than typically used in toothpaste. It may, for
example be present, e.g., in an amount of about 2,500 ppm to about 250,000 ppm, expressed as
level of fluoride ion, or in an amount of 2 - 25%, for example, at feast 12%, ¢.g., 15 - 25% by

weight of the composition.

6024} The compositions may additionally comprise an antibacterial agent, such as triclosan, or
p 3 g

an agent which inhibits attachment of bacteria.

[0025] As used throughout, ranges are used as shorthand for describing cach 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. [t 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 actual formulation as it is made, stored and used,
and such products are intended to be covered by the formulations described.

[0026] The following examples further describe and demonstrate illustrative emboediments
within the scope of the present invention. The examples are given solely for illustration and are
not to be construed as limitations of this invention as many vanations are possible without
departing from the spirit and scope thereof. Various modifications of the invention in addition to
those shown and described herein should be apparent to those skilled in the art and are intended
to fall within the appended claims.

EXAMPLES

Example 1

10027] Formulations comprising 10 wt % arginine bicarbonate are prepared as follows:

TABLE |

Ingredient {Part 1) %
Water Qs
Sodium Fluoride 2.63
Malic Acid 1,75
Sodium Mono phesphate 1.3%
Sodium Methyl Cocoyl Taurate ]
Flavor 0.6
Sedium Saccharin .35
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Example 2

Sodium Benzoate
Arginine Bicarbonate
Total (Part 1)

Part 2

Part 1

Hydrocarbon propellant mixture

Total

0.1
10
1006

-

100
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[0028] Varnish formulation comprising 10 wt % arginine hydrochloride is prepared as follows:

TABLE 2

Ingredient
Colophonium

90% Ethyl Alcohol
Shellac

Mastic

Sodium Fluoride
Sodium Saccharin
Raspberry Flavor
White Beeswax
Arginine Hydrochloride
Total

%
22.01
27.87

215
11.82
4.98
0.68
0.65
0.48
10
100
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CLAIMS

)

LS

G,

1a.

il

A method of treating sensitive teeth comprising: attaching a sealent composition comprising
a basic amino acid in free or salt form (BAA) (0 a tooth of a person m need thereof; and
allowing BAA to be slowly released over time in order to reduce chronic and/or acute tooth
sensitivity.

The method as recited in claim 1, wherein the composition additionally comprises fluoride.

The method as recited in claim 2, wherein fluoride is slowly released over time.

The method as recited in claim 3, wherein the fluoride ions are included in compounds
selected from the group consisting of aluminum fluoride, sodium hydrogen fluoride, sodium
fluoride, calcium fluoride, magnesium fluoride, and potassinm fluoride.

The method as recited in claim 2, wherein at least about 12 weight percent of fluoride is
included in the composition.

The method as recited in claim 2, wherein about 15 to about 25 weight percent fluoride is
mcluded in the composition.

The method as recited in claim 2, wherein the composition has a DDR in the range of about
0.1 to about 100 %.

The method as recited in claim 2, wherein the composition has a DDR in the range of about
0.1 to about 0.5 %.

The method as recited in claim 2, wherein the composition is provided in powder form.

The method as recited in claim 9, wherein the powder form of the sealant composition
comprises powder grains having a grain size of less than about 38 microns.

The method as recited in claim 10, wherein the powder form of the sealant composition
comprises powder grains having a grain size of less than about 106 microns.

The method as recited in claim 10, wherein the powdered composition is incorporated in
one or more dental materials.

The method as recited in claim 12, wherein the dental material is selected from the group
consisting of a dental amalgam, a fissure sealant resin, a compeosite bonding material, an

orthodontic appliance, a dental prosthetic, a resin varnish, and an oral surgery implant.
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The method as recited in claim 2, wherein the composition comprises at least one peilet that
may be attached to a tooth using dental cement, wherein said at least one pellet comprises
BAA.

A dental sealant composition comprising a basic amino acid in free or salt form (BAA).

The sealant composition of claim 15 which additionally comprises fluoride.

. The sealant composition of claim 15 or 16 wherein the BAA comprises arginine, in free or

salt form.
The sealant composition of any of claims 15 - 17 comprising aluminum fluoride, sodium
hydrogen fluoride, sodium fluoride, calcium fluoride, magnesium fluoride, or potassium

fluoride.

. The sealant composition of any of claims 15 ~ 18 wherein at least about 12 weight percent

of fluoride is included in the composition,

. The sealant composition of any of claims 15 - 19, wherein the composition has a DDR in

the range of about 0.1 to about 100 %.

. The sealant composition of claim 20, wherein the composition has a DDR in the range of

about (0.1 to about 0.5 %.

. The scalant composition of any of claims 15 - 21, wherein the composition is provided in

powder form.

. The sealant composition of any of claims 15 - 22, incorporated into a dental material

selected from the group consisting of a dental amalgam, a fissure sealant resin, a composite
bonding material, an orthodontic appliance, a dental prosthetic, a resin varnish, and an oral

surgery implant.

_ The use of a basic amino acid in free or salt form in the manutacture of a dental sealant

composifion.
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