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TITLE OF THE INVENTION
DESENSITIZING DENTIFRICE EXHIBITING DENTAL TISSUE ANTIBACTERIAL
AGENT UPTAKE

BACKGROUND OF THE INVENTION
[0001] Dentinal hypersensitivity is defined as acute, localized tooth pain in response to
physical stimulation as by thermal (hot or cold), osmotic, tactile, and/or a combination
of thermal, osmotic and tactile stimulation of the exposed dentin.
[0002] It is known to the art that potassium salts are effective in the treatment of
dentinal hypersensitivity. For example, the prior art discloses that toothpastes
containing potassium salts, such as po%assium nitrate, desensitize the teeth after tooth
brushing for several weeks. Itis reported that an elevation in the extracellular
potassium concentration in the vicinity of pulpal nerves underlying sensitive dentin is
responsible for 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 tubules, repeated application of the active ingredient is
necessary to build up the necessary concentration in the vicinity of the pulpal nerves.
[0003] In addition to treating dental hypersensitivity, it is desirable to provide dentifrice
to control dental plaque. Plaque adheres tenaciously at the points of irregularity or
discontinuity, e.g., on rough calculus surfaces, at the gum line and the like. Besides
being unsightly, plaque is implicated in the occurrence of gingivitis and other forms of
periodontal disease.
[0004] A wide variety of antibacterial agents have been suggested in the art to retard
plaque formation and the oral infections and dental disease associated with plaque
formation. For example, halogenated hydroxydiphenyl ether compounds such as
triclosan are well known to the art for their antibacterial activity and have been used in
oral compositions to counter plaque formation by bacterial accumulation in the oral
cavity. The effectiveness of the antibacterial agent is dependent upon its delivery to

and uptake by teeth and soft tissue arcas of the gums.
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[0005] There is therefore a need in the art to provide means whereby the delivery to and
uptake by dental tissue of antibacterial compounds contained in oral compositions
containing potassium ions to provide therapeutic efficacy of the antibacterial agent with

a desensitizing dentitrice.

BRIEF SUMMARY OF THE INVENTION
[0006] In a first aspect, this invention provides an oral composition including an orally
acceptable vehicle for such composition, an etfective therapeutic amount of an
antibacterial compound, a mixture of anionic surfactant and amphoteric surfactant, the
mixture having 0.1 wt. % to 2.0 wt. % anionic surfactant based on the weight of the
composition and 0.8 wt. % to 2.0 wt. % amphoteric surfactant based on the weight of the
composition, and a potassium ion releasable compound. The composition exhibits
increased uptake by dental tissue of antibacterial compounds contained therein and
eliminates or substantially reduces the discomfort and pain associated with dentinal
hypersensitivity.
[0007] In a second aspect, this invention provides a method for the treatment and
prevention of bacterial plaque accumulation with reduced discomfort and pain
associated with dentinal hypersensitivity comprising: administering to the oral cavity
an oral composition comprising: an effective therapeutic amount of an antibacterial
compound, a mixture of anionic surfactant and amphoteric surfactant, the mixture
- having 0.1 wt. % to 2.0 wt. % anionic surfactant based on the weight of the composition
and 0.8 to 2.0 wt. % amphoteric surfactant based on the weight ot the composition, and

a potassium ion releasable compound.

10008] In another aspect, this invention provides oral composition comprising an orally
acceptable vehicle for such composition, an effective therapeutic amount of an
antibacterial compound comprising a halogenated diphenyl ether, an effective

therapeutic amount of an anti-hypersensitivity agent comprising a potassium salt, and a

[d
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solubilizing agent for the antibacterial compound, the solubilizing agent comprising at

least one of an ethoxylated sodium lauryl sulfate and a sodium cocoyl alkyl isethionate.

[0007] As will be demonstrated herein, the solubilizing agent, which may comprise the
anionic/amphoteric surfactant mixture, results in uptake and bioavailability of the
antibacterial agent which is unexpectedly higher for compositions having different

surfactant compositions in the presence of potassium ion releasable compounds.

DETAILED DESCRIPTION OF THE INVENTION
[0008] The present invention provides for an oral composition including an orally
acceptable vehicle for such composition, an etfective therapeutic amount of an
antibacterial compound, a mixture of anionic surfactant and amphoteric surfactant, and
a potassium ion releasable compound. The composition exhibits increased uptake by
dental tissue of antibacterial compounds contained therein and eliminates or
substantially reduces the discomfort and pain associated with dentinal hypersensitivity.
[0009] The present invention also provides for an oral composition comprising an orally
acceptable vehicle for such composition, an effective therapeutic amount of an
antibacterial compound comprising a halogenated diphenyl ether, an effective
therapeutic amount of an anti-hypersensitivity agent comprising a potassium salt, and a
solubilizing agent for the antibacterial compound , the solubilizing agent comprising
at least one of an ethoxylated sodium lauryl sulfate and a sodium cocoyl alkyl
isethionate. The solubilizing agent has been found to overcome the problem of
precipitation of halogenated diphenyl ether in the presence of potassium salt when
using other surfactants, such as sodium lauryl sulfate.
[0010] The present invention is predicated on the finding by the present inventors that
one or more surfactants that are tolerant to potassium salts can be employed in
dentifrice compositions containing an anti-pacterial compound and, as an anti-
hypersensitivity agent, a potassium salt, the surfactant(s) acting as a solubilizing agent

for the anti-bacterial compound even in the presence of the potassium salt. By retaining
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the anti-bacterial compound in solution, so that it is not precipitated in the composition,
the delivery and uptake of the anti-bacterial compound by teeth has been found by the
inventors to be greatly enhanced.

[0011] The oral composition may contain a mixture of an anionic surfactant and an
amphoteric surfactant. In one embodiment, the composition contains an anionic
surfactant having a concentration ranging 0.1 wt. % to 2.0 wt. % based on the weight of
the composition and/or an amphoteric surfactant having a concentration ranging 0.8
wt. % to 2.0 wt. % based on the weight of the composition. In another embodiment, the
composition contains an anionic surfactant having a concentration ranging from 0.2 wt.
% to 1.6 wt. % based on the weight of the composition and/or an amphoteric surfactant
having a concentration ranging 0.9 to 1.8 wt based on the weight of the composition. In
one embodiment, the anionic surfactant is sodium lauryl ethoxylated sulfate. In
another embodiment, the sodium lauryl ethoxylated sulfate (“SLES”) includes at least
three ethoxylated groups. The ethoxylated sodium lauryl sulfate may be a mixture of
ethoxylated sodium lauryl sulfates which has an average of three ethoxylate groups per
molecule of ethoxylated sodium lauryl sulfate. In other embodiments, the amphoteric
surfactant may be a sodium cocoyl alkyl isethionate, such as sodium cocoyl methyl
isethionate (“Tauranol”).

[0012] In the presence of potassium ions, the SLES/Tauranol surfactant mixture of one
embodiment acts as a solubilizing agent for the antibacterial compound, in particular
when the antibacterial compound comprises a halogenated diphenyl ether, such as
2,4.,4‘~tri_chf10r0~2*~hydroxy~dipheny1 ether, so that the antibacterial compound remains
in solution, which is essential for the effective delivery of the antibacterial compound.
This is unlike certain oral compositions containing sodium lauryl sultate which causes
the antibacterial compound to precipitate from sclubions containing potassium ions.
[0013] Halogenated diphenyl ether antibacterial compounds that are usetul for the
preparation of the oral care compositions of the present invention, based on
considerations of antiplaque effectiveness and satety, include 2,4, 4'-trichlorc-2'-

hydroxy-diphenyl ether (triclosan) and 2,2'-dihydroxy-5,5"-dibromo-diphenyl ether. In

.
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one embodiment, the antibacterial compound is 2,4,4'-trichloro-2'-hydroxy-diphenyl

ether (“Triclosan”™).

[0014] Antibacterial compounds may also include phenol and its homologs, mono and
polyalkyl and aromatic halophenols, resorcinol and its derivatives and bisphenolic
compounds. Such phenolic compounds are fully disclosed in U.S. Pat. No. 5,368,844 .

Phenolic compounds include n-hexyl resorcinol and 2,2'-methylene bis (4-chloro-6-

bromo_phenol). o

[0015] The halogenated diphenyl ether or phenolic antibacterial compound is present in
the oral composition of the present invention in an effective therapeutic amount. In one
embodiment, the effective therapeutic amount ranges of 0.05 wt. % to 2.0 wt. % baéed
on the weight of the composition. In another embodiment, the effective therapeutic
amount ranges of 0.1 wt. % to 1% wt. % based on the weight of the oral composition.
[0016] The source of desensitizing potassium ion is generally a water soluble potassium
salt including potassium nitrate, potassium citrate, potassium chloride, potassium
bicarbonate and potassium oxalate. In one embodiment, the water soluble potassium
salt is potassium nitrate. In another embodiment, the water soluble potassium salt is
potassium chloride. In such embodiment, the potassium salt is generally incorporated
in one or more of the dentifrice components at a concentration raﬁgmg of 0.5 wt % to 20
wt. % based on the weight of the composition. In another such embodiment, the
potassium salt is generally incorporated in one or more of the dentifrice components at
a concentration ranging of 3 wt. % to 15 wt. % based on the weight of the composition.
[0017] In the preparation of an oral composition in accordance with the practice of the
present invention, an orally acceptable vehicle including a water-phase with humectant
is present. The humectant includes one or more of glycerin, sorbitol, propylene glycol
and mixtures thereof. In one embodiment, water is present in. amount of at least 10 wt.
% based on the weight of the composition. In another embodiment, water is present in

an amount of at least 30 wt. % to 60 wt. % based on the weight of the composition. In
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yet another embodiment, the humectant concentration typically totals 40-60 w£ % of the
oral composition. ‘

[0018] Dentifrice compositions such as toothpastes and gels also typically contain
polishing materials. In one embodiment, the polishing material includes crystalline
silica, having a particle size of up to 20 microns, such as commercially available Zeodent
115, or Zeodent 165, silica gel or colloidal silica. In another embodiment, the polishing
material ili.cludes compositions such as complex amorphous alkali metal
aluminosilicates, hydrated alumina, sodium metaphosphate, sodium bicarbonate,
calcium carbonate, calcium pyrophosphate, dicalcium phosphate and dicalcium
phosphate dihydrate. In one embodiment, the polishing material is included in semi-
solid or pasty dentifrice cbmposiﬁons, of the present invention, in an amount of 15 wt.
% to 60 wt. %. In another embodiment, the composition of the present invention
includes polishing material having concentrations ranging of 20 wt. % to 55 wt. % based
on the weight of the composition.

[0019] Dentifrices prepared in accordance with the present invention typically contain a
na@al or synthetic thickener. Suitable thickeners include Irish moss, i-carrageénan,
gum tragacanth, starch, polyvinylpyrrolidone, hydroxyethypropyl cellulose,
hydroxybutyl methyl cellulose, hydroxypropyl methylcellulose, hydroxyethyl cellulose,
sodium carboxymethyl cellulose (sodium CMC) and colloidal silica. In one
embodiment, the thickener concentration ranges of 0.1 wt. % to 5 wt. % based on the
weight of the composition. In another embodiment, the thickener concentration ranges
of 0.5 wt. % to 2 wt. % based on the weight of the composition.

[0020] The oral composition may also contain a source of fluoride ions, or fluoride-
providing compound, as an anti-caries agent. In one embodiment, the fluoride ion
composition is provided in an amount sufficient to supply fluoride ions ranging from
25 ppm to 5,000 ppm of the oral composition In another embodiment; the fluoride ion
composition is provided in an amount sufficient to supply fluoride ions ranging from
500 to 1500 ppm of the oral composition. Representative fluoride ion providing

compounds include inorganic fluoride salts, such as soluble alkali metal salts, for

-6 -
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example, sodium fluoride, potassium fluoride, sodium fluorosilicate, ammonium
flourosilicate and sodium moﬁoﬂuorphospha'te, as well as tin fluorides, such as
stannous fluoride and stannous chloride.

- [0021] An antibacterial enhancing agent may also be included in the oral composition.
In one embodiment, the antibacterial enhancing agent is incorporated in the
compositions of the present invention in weight amounts ranging of 0.05 wt. % to 3 wt.
% based on the weight of the composition. In another embodiment, the antibacterial
enhancing agent is incorporated in the compositions of the present invention in weight
amounts ranging of 0.1 wt. % to 2 wt. % based on the weight of the composition.

[0022] The use of antibacterial enhancing agents in combination with antibacterial
agents such as triclosan is known to the art, as for example U.S. Pat. No. 5,188,821 and
U.S. Pat. No. 5,192,531, '

In one embodiment, the antibacterial enhancing agent is an anionic polymeric
polycarboxylate having a molecular weight ranging from 1,000 to 1,000,000 g/mole. In
another embodiment, the antibacterial enhancing agent is an anionic polymeric
polycarboxylate having a molecular weight ranging from 30,000 to 500,000 g/ mole. In
one embodiment, the anionic polymeric polycarboxylates are generally employed in the
form of their free acids. In another embodiment, the anionic polymer polycarboxylates
are employed in the form of a partially or fully neutralized water soluble alkali metal
salt, e.g., sodium, potassium or ammonium salts. In one embodiment, the antibacterial
enhancing agents include 1:4 to 4:1 copolymers of maleic anhydride or acid with
another poiymerizable ethylenically unsaturated monomer. In one such embodiment,
the maleic anhydride copolymer includes a methyl vinyl ether/maleic anhydride
copolymer having a molecular weight ("M.W.”) ranging from 30,000 to abut 1,000,000
g/mole. In another such embodiment, the maleic anhydride copolymer includes a
methyl vinyl ether/ maleic anhydride copolymer having a molecular weight ranging
from 30,000 to 500,000 g/ mole. These copolymers are commercially available, for
example, under the trademark Gantrez, including Gantrez AN 139 (M.W. 500,000
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g/mole), AN 119 (M.W. 250,000 g/ mole); and Gantrez 5-97 Pharmaceutical Grade
(M.W. 700,000 g/ mole), of GAF Corporation.

[0023] Any suitable flavoring or sweetening material may also be employed in the
preparation of the oral compositions of the present invention. Examples of suitable
flavoring constituents include flavoring oils, e.g. oil of spearmint, peppermint,
wintergreen, clove, sage, eucalvptus, marjoram, cinnamon, lemon, orange, and methyl
salicylate. Suitable sweetening agents include sucrose, lactose, maltose, xvlitol, sodium
cyclamate, aspartyl phenyl alanine methyl ester, saccharine and the like. Suitably,
flavor and sweetening agents may each or together constitute 0.1 wt. % to 5 wt. % of the
oral composition.

[0024] Various other materials may be incorporated in the oral preparations of this
invention such as whitening agents, including urea peroxide, calcium peroxide, and
hydrogen peroxide, preservatives, vitamins such as vitamin B6, B12, E and K, silicones,
chlorophyll compounds and potassium salts for the treatment of dental hypersensitivity
such as potassium nitrate and potassium citrate. These agents, when present, are
incorporated in the compositions of the present invention in amounts which do not
substantially adversely affect the properties and characteristics desired.

[0025] The present invention also provides for a method for the treatment and
prevention of bacterial plaque accumulation with reduces discomfort and pain
associated with dentinal hypersensitivity by administering to the oral cavity the oral
composition discussed herein.

[0026] The manutacture of the oral composition ot the present invention is
accomplished by any of the various standard techniques for producing such
compositions. To make a dentifrice, a vehicle is prepared containing humectant, for
example, one or more of glycerin, glvcerol, sorbitol, and propyiene glycol, thickener
agents and antibacterial agent such as triclosan, and the vehicle and a mixture of
anionic and amphoteric surfactants are added, followed by blending in of a polishing
agent, as well as fluoride salts, with the pre-mix. Finally, tlavoring agent, 1s admixed

and the pH is adjusted to between 6.8 to 7.0.

.8 .
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[0027] The following examples are further illustrative of the present invention, but it is
understood that the invention is not limited thereto. All amounts and proportions

referred to herein and in the appended claims are by weight, unless otherwise

indicated.

EXPERIMENTAL EXAMPLES
Examples 1 and 2: Comg ositions

[0026] Examples 1 and 2 were prepared as described above and have the compositions

as described in Table 1.
[0027] Table 1

—

| INGREDIENT . | Exame 1 #Examplea L
"GLYCERIN (1000 10.00 B
e 1 : — ] —
sodium CMC 2 40 | 240 _
Carregeenan PS223 | 090 I
'SACCHARINSODIUM | 030 | 0.30 *
- ['SODIUM FLUORIDE 024 | 0.24
[ TITANIUM DIOXIDE 0.50 050 *
(GANTREZ™ liquid (15%) | 1500 | —
"SODIUM HYDROXIDE 1.20 120
50% ‘ <]
ZEODENT™ _ 165 - 150 150
' ZEODENT™ _ 115 " 11.00 1 11.00
TRICLOSAN 0230 030 |
[SLES (68% liquid) | 1.55 T [ Toat *‘
| TAURANOL (95% solid) To.és 176 ]
POTASSIUM CHLORIDE | 3.75 3.75
' FLAVOR T 100 1o
| CP PURIFIED WATER j 4938 - f’ 64.84
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[0028] The effect of a mixture of anionic and amphoteric surfactants, when present in an
oral composition having a potassium releasable ion compound, on the uptake
absorption of a halogenated diphenyl ether antibacterial agent to dental tissue was
assessed. The uptake was assessed using disks of saliva coated hydroxyapatite
(SCHAP), the mineral phase of dental enamel, as an in vitro experimental model for
human teeth. The in vitro assessment has been found to correlate to in vivo uptake of
antibacterial agents on dental tissue surfaces.

[0029] In this in vitro assessment, hydroxyapatite (HAP) is washed extensively with
distilled water, collected by vacuum filtration, and dried overnight at 37° C. The dried
HAP is ground into a powder and 150 milligrams (mgs) of the powder is placed into a
chamber of a KBr pellet die (Barnes Analytical, Stanford, Conn.). The HAP powder 1s
compressed for 6 minutes at 10,000 pound in a Carver Laboratory press to prepare 13
mm diameter disks which are sintered for 4 hours at 800° C in a Thermolyne furnace.
[0030] Stimulated saliva was clarified by centrifuging for 10 minutes at 15,000xg.
Hydroxyapatite disks were incubated in the clarified saliva overnight in a 37° C shaking
water bath to develop a pellicle.

[0031] To determine the delivery of triclosan to a saliva treated hydroxyapatite disk
(SCHAP) disk, SCHAP disks were treated with a dentifrice slurry prepared using
ingredients from compositions identified in Table I. The amounts of dentifrice slurry
used to contact the disks simulated in vivo surface to volume ratios found in the mouth.
The dentifrice slurries were a liquid phase solution which contained all the components
of a dentifrice except the abrasive. The liquid phase, in part, simulates brushing
condition. After incubation for 30 minutes at 37 °C, the SCHAP disks were removed
from the dentifrice slurry, washed three times with water.

[0032] The uptake absorption of Triclosan, on SCHAP disks from the compositions of
Table 1 are set forth in Table 2 below. In Table 2 the Comparative Example comprised a

commercially available toothpaste containing triclosan having sodium lauryl sulfate as

- 10 -
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the surfactant but without a potassium salt additive acting as an anti-hypersensitivity
agent, and in particular a toothpaste sold by the present Assignee Colgate-Palmolive
Company under the trade mark Total ® Clean Mint.

[0033] Table 2

Sample Triciosan Uptake ppm ]
Example1 6

Example 2 32 g
Comparative Example 20 %

[0034] The results in Table 2 demonstrate that the inventive oral composition examples,
uptake 60-80% greater amount of triclosan compared to the comparative oral
formulation having sddium lauryl sulfate as the surfactant even with the addition to the
inventive oral composition examples of a potassium salt additive acting as an anti-
hypersensitivity agent, which would have been expected to cause precipitation of

triclosan, and consequently reduced triclosan uptake.

Example 3: Inhibition of Bacterial Growth

[0035] An inhibition of bacterial growth study was performed to demonstrate the
adsorption of the antibacterial agent of a dentifrice of the present invention onto
SCHAP disks and the resulting inhibition of bacterial growth using such disks. SCHAP
(hydroxyapatite) disks which were saliva coated (after overnight incubation with
clarified saliva at 37° C) were incubated at 37° C for 30 minutes with 1 ml supernatant
of 1:1 slurry of a dentifrice of the present invention, in particular the compositions of
Examples 1 and 2. For comparison, the test was also carried out on the dentifrice of the
Comparative Example and on water. After the incubation, the dentifrice was aspirated;
the disks were transferred into a falcon tube: washed three times with 5> ml water;
vertexed; and aspirated. The disks were then inoculated with 10 ml bacterial
suspension containing Actinomyces viscosus, a bacterium associated with dental caries,

at a concentration of 0.5 OD (Optical Density) at 610 nm. The growth of bacteria was

- 11 -
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then measured after 24 hours in terms of OD, wherein the lower the OD, the lower the

presence of bacteria, i.e. the lower the growth of bacteria. The mean OD result obtained

is recorded in Table 3. Table 3

| Sample OD at 610 nm :.
- Water 1.8
| 2
g - ;
- Example 1 0.7 ;
f . s " . - o )

Example 2 i 0.7

)  N—

Comparative Example 0.6

—

[0036] The results in Table 3 show that the inventive oral compositions provide effective

bacterial grown inhibition compared to the comparative oral formulation having

triclosan, sodium lauryl sulfate as the surfactant and without a potassium ion source as

“an anti-hypersensitivity agent.
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CLAIMS:

. An oral composition, comprising:
an orally acceptable vehicle;
an antibacterial compound;

a mixture of an anionic surfactant and an amphoteric surfactant, wherein the
anionic surfactant is a sodium lauryl ethoxylated sulfate and the amphoteric surfactant is a
sodium cocoyl alkyl isethionate, the mixture having 0.1 wt% to 2.0 wt% of the anionic

surfactant based on the weight of the composition and 0.8 wt% to 2.0 wt% of the amphoteric

surfactant based on the weight of the composition; and
a potassium ion releasable compound.

2. The oral composition of claim 1, wherein said antibacterial compound

comprises a halogenated diphenyl ether.

3. The oral composition of claim 2, wherein the halogenated diphenyl ether

comprises 2,4,4'-trichloro-2'-hydroxy-diphenyl ether.

4, The oral composition of any one of claims 1 to 3, wherein the antibacterial

compound 1s present in the composition at a concentration of 0.05 wt% to 2.0 wt% based on

the weight of the composition.

J. The oral composition of any one of claims 1 to 4, wherein the potassium ion

releasable compound is a water soluble potassium salt.

6. The oral composition of claim 5, wherein the potassium salt is potassium
chloride.
7. The oral composition of claim 5, wherein the potassium salt 1s potassium

nitrate.

13
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8. The oral composition of any one of claims 1 to 7, wherein the sodium lauryl

ethoxylated sulfate includes at least three ethoxylate groups.

9. The oral composition of any one of claims 1 to 8, wherein the sodium cocoyl

alkyl isethionate is sodium cocoyl methyl isethionate.

10. The oral composition of any one of claims 1 to 9, wherein the composition

exhibits increased uptake by dental tissue of antibacterial compounds contained therein.

11. The oral composition of claim 10, wherein the composition eliminates or

substantially reduces the discomfort and pain associated with dentinal hypersensitivity.

12. - Use of the oral composition of any one of claims 1 to 11, for the treatment and
prevention of bacterial plaque accumulation with reduced discomfort and pain associated with

dentinal hypersensitivity.
13. An oral composition, comprising;
an orally acceptable vehicle for such composition;

an antibacterial compound comprising a halogenated diphenyl ether;

an anti-hypersensitivity agent comprising a potassium salt; and

a solubilizing agent for the antibacterial compound, the solubilizing agent
comprising a mixture of an ethoxylated sodium lauryl sulfate and a sodium cocoyl alkyl

i1sethionate.

14, The oral composition of claim 13, wherein the halogenated diphenyl ether

comprises 2,4,4'-trichloro-2'-hydroxy-diphenyl ether.

135. The oral composition of claim 13 or 14, wherein the halogenated diphenyl

ether is present in the composition at a concentration of 0.05 wi% to 2.0 wt% based on the

weight of the composition.
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16. The oral composition of any one of claims 13 to 15, wherein the potassium salt

1S water soluble.

17. The oral composition of claim 16, wherein the potassium salt is at least one of

potassium chloride and potassium nitrate.

18. The oral composition of any one of claims 13 to 17, wherein the ethoxylated
sodium lauryl sulfate 1s a mixture of ethoxylated sodium lauryl sulfates which has an average

of three ethoxylate groups per molecule of ethoxylated sodium lauryl sulfate.

19. The oral composition of any one of claims 13 to 18, wherein the sodium cocoyl

alkyl isethionate 1s sodium cocoyl methyl isethionate.

20. The oral composition of any one of claims 13 to 19, wherein the solubthizing
agent comprises 0.1 wt% based on the weight of composition, of the ethoxylated sodium

lauryl sulfate.

21. The oral composition of claim 19 or 20, wherein the solubilizing agent
comprises 0.8 wt% to 2.0 wt% based on the weight of the composition, of the sodium cocoyl

alkyl 1sethionate.

22. Use of the oral composition of any one of claims 13 to 21, for the treatment
and prevention of bacterial plaque accumulation with reduced discomfort and pain associated

with dentinal hypersensitivity.
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