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(57) Abstract

An antibacterial oral hygiene composition in aqueous form comprising: (a) from about 0.05 % to about 0.2 % by weight of
sodium benzoate; (b) from about 0.01 % to about 1.0 % by weight of a weak carboxylic acid; (c) from about 2.0 % to about 5.0 %
by weight of a buffering agent capable of buffering the composition to a pH of about 3.0 to about 8.0; (d) from 0 % to about 1.5 %
by weight of a surfactant; (e) from 0 % to about 0.2 % by weight of sodium saccharin, or an amount sufficient to provide a sweet-
ening effect equivalent thereto of a sweetening agent; (f) from 0 % to about 2.0 % by weight of a flavoring agent; and (g) sufficient
water to total 100 %.
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ANTIBACTERIAL MOUTHWASH

BACKGROUND OF THE INVENTION

1. Field of the Invention
This invention relates to an antibacterial oral hygiene composition. More specifically,
this invention relates to an antibacterial oral hygiene composition which is alcohol-free

and which possesses improved antibacterial activity against oral microorganisms.

2. Description of Related Art

)

Mouthwashes are liquid preparations specifically designed to cleanse and refresh the
mouth. While many early mouthwashes comprised no more than pleasantly flavored
colored solutions, a new generation of rinses are provided with active ingredients

which have efficacious action against problems associated with malodor, dental

caries, and gum diseases.

Dental caries (tooth decay) are one of the most common afflictions known to human.
The causation of dental caries is complex and includes several factors. The exposed
surfaces of teeth develop a deposit of salivary proteins, food debris and bactena, the
combination of which is called dental plaque. In plaque, Streptococcus mutans, the
principle etiological organism responsible for dental caries, converts dietary sugar into
organic acids. These acids release hydrogen ions in the subsurface layers of enamel,
creating an acicic environment. When exposed to acid, enamel ioses caicium and
phosphate ions and these ions can diffuse out of the enamel. Hf such mineral loss

continues, cavities can develop.

Gum diseases are caused by pathogenic oral microorganisms, the early sign of which
IS 'generally termed as gingivitis. Gingivitis is accompanied by the inflammations

and/or bleeding of gums.
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2.

Antibacterial mouthwashes may be effective in inhibiting microorganisms found in the
mouth, thus preventing caries and ameliorating infectious conditions. In many

instances these microorganisms are responsible directly or indirectly for malodor.

Examples of antibacteriai agents employed in mouthwashes include phenolic
compounds such as g-naphthol, thymol, chiorothymol, amyi-, hexyl-, heptyi- and
octyiphenaol, hexylresoi'cinol, hexachlorophene, and phencl; quaternary ammonium
compounds such as quaternary morpholinium alky! sulfates, cetylpyridinium chioride,
alkyldimethyl benzylammonium chloride, and alkyltrimethyl ammonium halides; and
miscellaneocus antibacterial compounds such as benzoic acid, formaidehyde,
potassium chlorate, tyrothricin, gramicidin, iodine, sodium perborate, and urea
peroxide. However, many of these compounds have a disagreeable taste, or are only

antibacterially effective at levels where they are considered unsafe for human use.

it is therefore a primary objective of the present invention to provide an antibacterial

mouthwash that is physiologically acceptable to the users.
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SUMMARY OF THE INVENTION

it has unexpectedly been discovered that a combination of sodium benzoate, a weak
carboxylic acid, and a buffering agent provides for a mouthwash that shows a high
degree of antibacterial action against oral microorganisms and a highly acceptable

S pleasant taste.

Thus, the present invention provides an antibacterial oral hygiene composition

comprising:
(a) from about 0.05% to about 0.2% by weight of sodium benzoate;
(b) from about 0.01% to about 1.0% by weight of a weak carboxylic acid;

10 (c) from about 2.0% to about 5.0% by weight of a buffering agent capable of
buffering the composition to 2 pH of about 3.0 to about 8.0;

(d) from 0% to about 1.5% by weight of a surfactant;
(e) from 0% to about 0.2% by weight of a sweetening agent;

() from 0% to about 2.0% by weight of a flavoring agent; and

15 (g) sufficient water to total 100%.

In another aspect, the present invention provides the above-defined oral hygiene

composition wherein no alcohol is included.
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In a further aspect, the present invention provides a method of inhibiting oral microor-
ganisms comprising contacting the tissue of oral cavity or teeth with the above-

defined oral hygiene composition for a sufficient time to reduce the microorganisms.’

In still further aspect, the present invention provides a method of controlling malodor
S in the mouth comprising contacting the tissue of oral cavity or teeth with the above-

defined oral hygiene cbmposition for a sufficient time to reduce the malodor.
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DETAILED DESCRIPTION OF THE INVENTION

The compositions of the present invention are physiologically acceptable in that they
are safe and organoieptically tolerable in the oral cavity and have no significant side

effects either orally or systemically when used as directed.

While the above formulation is open to the inclusion of various other ingredients not
defined therein that will not detract from its antibacterial effectiveness, stability or
physiological acceptance, preferred examples of the ingredients are provided below

for purposes of illustrative clarity.

Sodium benzoate is widely used as a preservative in pharmaceuticals and food
products. [t has been surprisingly found that sodium benzoate is effective for
inhibiting oral microorganisms in the formulations described above. An effective
concentration range for sodium benzoate in the compositions of the present invention

is generally from about 0.05% to about 0.2% by weight of the total with the most
effective level being about 0.1%..

Examples of suitable weak carboxylic acids include citric acid, tartaric acid (D, L, DL,

or a mixture thereof), acetic acid, and benzoic acid. The most preferred carboxylic
acid is citric acid. The carboxyiic acid primarily serve as an acidutant but contributes
to the antibacterial activity of the composition in a synergistic manner. Preferably, this
carboxylic acid should be present in the composition at a concentration of from
0.01% to about 1.0% by weight of the total with the most desired level being about
0.1%.

Buffering agents adjust the pH of the final formulation. Generally, the buftering agent
should be capable of bringing the pH to a physioclogically acceptable level of between
about 3.0 and 8.0, more preferably between 6.3 and 6.7. Exemplary buffering agents

are an alkali metal or alkaline earth metal sait, and an amine (e.g., ammonium) salt
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of the weak carboxylic acid. The preferred buffering agents are sodium crirate,
potassium citrate, and sodium acetate. Preferably, the buffening agent shouid be
present in the composition at a concentration of from about 2.0% to about 5.0% by

weight of the total with the most desired level being about 3.5%.

S Surfactants may be inciuded in the composition to keep the composition clear and
to prevent from its becoming turbid. The surfactants are known to solubilize flavoring
agents and other ingredients in a mouthwash formulation. Any food grade surfactants
can be employed and are ascertainable to one skilled in the art. A particularly
suitable surfactant is an alkyl sulfate anionic surfactant. Exampiles of the alkyl sulfate

10 surfactants are sodium lauryl sulfate (i.e., sodium dodecyl suifate), and sodium

tetradecyl! sulfate. Other salts (e.g., f.)otassium, magnesium, and ammonium) of the
foregoing alkyl sulfates can also be used. Preferably, the surfactants is present in the

composition at a concentration of from about 0.25% to about 1.5% by weight of the
total with the most desired level being about 0.75%.

15 Sweetening agents may be included in the composition to sweeten the taste of the
composition. While sodium saccharin is the preferred sweetening agent, any food-
use approved natural or artificial sweeteners are contemplated within the scope of the
present invention. These sweeteners are, 1or example, sorbitol, xyliiol, asparatame,
and sucrose. Preferably, sodium saccharin is present in the composition at a

20 concentration of from 0% to about 0.2% by weight of the total with the most desired
level being about 0.15%. When employing a sweetening agent other than sodium
saccharin, any amount required to producing an equivalent level of sweetening to the
0% to about 0.2% sodium saccharin will suffice. Additionally, any mixture of
sweetening agents having an equivalent sweetening effect and compatible to the \

25 formulation is contemplated within the term of sweetening agents.

Flavoring agents may be included in the composition. Preferably, the flavoring agent

is present in the composition at a concentration of from 0% to about 2.0% by weight
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of the total. More preferably, the concentration should be of from about 0.05% to
about 2.0% with the most desired level being about 0.25%. The flavoring agents can
be selected from cinnamon, cassia, anise, menthol, methyl salicylate, peppermint ail,
spearmint ail, and other known flavor modifiers. Particularly preferred are peppermint,

spearmint oil (both natural and synthetic analog), and a mixture of the two.

Water should be included in the composition to serve as a fluid base of the
composition and to function as a flushing medium to wash away food debris from the

mouth.

In a preferred embodiment, the composition of the present invention contains no
alcohol. Ethanol is normally included in prior art mouthwashes in order to impart bite
and refreshness to the mouthwash. The alcohol may, in some instances, act to
enhance the solubilization of certain flavor oils, and may enhance the cleansing
efficacy. However, it has been found that more than adequate antibacterial activity

can be achieved and the formulation can remain water-clear without the inclusion of

the alcohol in the composttion.

Additionally, the compositions of the present invention may contain humectants,
emulsifiers, colorants and preservatives. The incorporation of these agents into the

composition is not critical and where a benefit is seen, their incorporation is

recommended.

While the manner of mixing the ingredients is not critical, it is preferred to add all the
ingredients into water at ambient temperature or a slightly elevated temperature under
constant mixing. Filtration may be employed, after complete mixing, to enhance the
clarity of the resutting solution. lf the pH is outside the range of 3.0-8.0, it is adjusted

by adding more of the carboxylic acid or the buftering agent.
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The composition of the present invention is a clear, stable, physiociogically acceptable,

and is found to produce microorganisms inhibition in the mouth at least equivalent

to the degree of inhibition brought about by commercially available mouthwashes
containing alcohol. The composition remains clear without the forrmation of turbidity

S or precipitation for a prolonged pericd of storage at elevated or reduced tempera-
tures. Additionally, the composition of the invention is effective for controlling malodor

in the mouth associated with the ingestion of foods such as gariic and onion. When
contemplating the use of the present composition in either inhibiting oral microorgan-

isms or controlling malodor in the mouth, a sufficient amount of the composition is

10 allowed to contact with the tissue of oral cavity or teeth for a period sufficient to
reduce the microorganism population in the mouth or the malodor. Normally, a
contact time of less than about 15 secclmds is sufficient. Prolonged contact time will

increase the effects, and it is preferred that the contact time be about 30 secongs.

Although the present invention will be described by way of several embodiments
15 thereof, it should be realized that many aiternatives, modifications, and variations will
be apparent to those skilled in the art of the foregoing description. Accordingly, it is

intended to embrace all such aiternatives, modifications, and all variations as falling

within the spirit and broad scope of the appended claims.
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EXAMPLE 1

The following ingredients were combined and bilended uniformly together to produce

an oral hygiene composition having a pH of 6.40:

Percent by Weight

Sodium benzoate 0.10
Citric acid (anhydrous) 0.10
Sodium citrate 3.5
Sodium lauryl sulfate 0.76
Sodium saccharin 0.10

Mint flavor , 0.24
Water Remaining part

EXAMPLE 2

EFFECT OF ORAL HYGIENE COMPOSITIONS
ON VARIOUS ORAL MICROORGANISMS

This example describes an experiment which was done to evaluate the inhibitory
effect of different mouth rinse compositions on various oral microorganisms. The
organisms which were tested were Streptococcus salivarius, Bacteroides sp.,

Lactobacillus salivanus, and Candida albicans.

S. salivarius was cultured in yeast-glucose broth, and L. salivarius was cultured in
brain-heart infusion broth. Assays were performed on blood-auger plates for S.
salivarius and brain-heart infusion agar for L. salivarius. The Bacteroides sp. was
cultured in yeast-glucose broth and assayed on Wilkins-Chalgren anaerobic agar.

The Bacteroides sp. was incubated anaerobically at 37°C in a BDL GasPak Anaercbic

System (Becton Dickinson Microbi'ology Systems, Cockeysville, MD).
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For all organisms, sterile paper discs (6.5 mm in diameter) wera soaked with the

materials to be tested, then blotted to remove any excess mouth rinse. The bacteria

were swabbed over the surface of the agar plates in two directions, and the prepared

discs were placed on the Petri dishes with a sterile forceps along with a control

antibiotic disc (penicillin G/2 units, Difco, Detroit, Ml). The S. salivarius plate was

incubated at 37°C in 10% CO,. After 48 hours, all of the plates were evaluated and

the diameter of the zones of microbial inhibition were measured in millimeters using

a caliper. The results obtained are shown in Table 1.

TABLE 1

INHIBITION® OF VARIOUS ORGANISMS USING
DIFFERENT MOUTH RINSE COMPOSITIONS

COMPOSITIONS S. salivarius

ALCOHQOL CONTAINING

1. LISTERINE® 13.0
2. CLOSE-UP® 8.0
3. PLAX® 6.5
4. VIADENT® 6.0

NON-ALCOHOL CONTAINING

1. REMBRANDT® 10.5
2. CLEAR CHOICE® 6.0
3. BIOTENE® 0.0
POSITIVE CONTROL® 17.0

* Shown as zones of inhibition (mm)

® Penicillin

Bacteroides sp.

13.5
10.0
6.5
3.0

12.5
8.0

0.0

18.0

L. salivarius

15.0
10.5
6.5
8.0

12.5
8.0
0.0

20.0
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This data shows that the composition of the invention (Rembrandt) was able to inhibit

all three strains of bacteria at levels comparable to the best of the alcohol-containing
mouth rinses (Listerine). In addition, the composition of the invention showed’

significantly larger zones of inhibttion than any of the other non-alcohol compositions

5 which were tested. None of the compaositions inhibitied C. albicans.

The invention now being fully described, it will be apparent to one of ordinary skill in
the art that many changes and modifications can be made without departing from the

spirit or scope of the invention.
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WHAT IS CLAIMED IS:

1. An oral hygiene composition comprising a non-alcoholic, antibacterial

mouthwash containing:

(a) from about 0.05% to about 0.2% by weight sodium benzoate:

(b) from about 0.01% to about 1.0% by weight of a weak carboxylic acid
selected from the group consisting of citric acid, tartaric acid, acetic
acid, and benzoic acid;

(¢) from 2.0% to about 5.0% by weight of a buffering agent:

(d) from about 0.25% to about 1.5% by weight of a surfactant:

(e) from about 0.05% to about 0.2% by weight of sodium saccharin, or
an amount sutficient to provide a sweetening effect equivalent thereto
of a sweetening agent;

(f) from about 0.05% to about 2.0% by weight of a flavoring agent;

(g)  p-hydroxymethylbezoate; and

(h) sufficient water to total 100%,

wherein the composition has a pH of from about 3.0 to about 9.0, and wherein the
amounts of (a) through (h) in the mouthwash are correlated to achieve greater

bacterial inhibition within the concentration range of each of (a) through (h).

2. The oral hygiene composition according to claim 1, wherein the

buffering agent is sodium citrate or potassium citrate.

3. The oral hygiene composition according to claim 1, wherein the

surfactant is an alkyl sulfate anionic surfactant.

4. The oral hygiene composition according to claim 3, wherein the alkyl

sulfate anionic surfactant is sodium lauryl sulfate.

S, The oral hygiene composition according to claim 1, wherein the

flavoring agent is mint flavor.
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6. The oral hygiene composition according to claim 5, wherein the mint
flavor 1s an essential oil flavor mixture selected from the group consisting of

spearmint, peppermint and mixtures thereof.

7. An antibacterial oral hygiene composition consisting essentially of:
(a) from about 0.05% to about 0.2% by weight of sodium benzoate:
(b) from about 0.01% to about 1.0% by weight of citric acid:;
(c) from about 2.0% to about 5.0% by weight of sodium citrate:
(d) from about 0.25% to about 1.5% by weight of sodium lauryl
sulphate;
(e) from 0.05% to about 0.2% by weight of sodium saccharin:
(f) from 0.05% to about 2.0% by weight of a flavoring agent; and
(g) sufticient water to total 100%, said composition having a pH of from

about 6.3 to about 6.7.

8. The oral hygiene composition according to claim 7, wherein the

flavoring agent is mint flavor.

9. The oral hygiene composition according to claim 8, wherein the mint
flavor 1s an essential oil flavor mixture selected from the group consisting of

spearmint, peppermint and mixture thereof.

10. A method of inhibiting oral microorganisms comprising contacting the
tissue of oral cavity or teeth with the oral hygiene composition according to claim 1

for a sufficient time to reduce the microorganisms.

11. A method of inhibiting oral microorganisms comprising contacting the
tissue of oral cavity or teeth with the oral hygiene composition according to claim 7

for a sufficient time to reduce the microorganisms.
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12. A method of controlling malodor in the mouth comprising contacting

the tissue of oral cavity or teeth with the oral hygiene composition according to claim

5 1 for a sufficient time to reduce the malodor.

13. A method of controlling malodor in the mouth comprising contacting

the tissue of oral cavity or teeth with the oral hygiene composition according to claim
7 tor a sufficient time to reduce the malodor.
10
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