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ORAL CARE COMPOSITIONS

Field of the Invention

The present invention is concerned with oral care compositions. More particularly, the

present invention is concerned with mouthwash compositions

Background of the Invention

One of the functions of a mouthwash and similar products is to remove unpleasant mouth

odours and of making the user feel confident that their breath will not offend. However

there remains a need to further mitigate mouth odours, especially from mouthwashes that

are marketed as having mild formulations. Mild formulations contain low levels/no alcohol

and no or low levels of anionic surfactants.

Mouthwashes containing gelling agents are disclosed in KR201 10053021 and

WO02067883.

The present invention relates to a mouthwash that mitigates unpleasant mouth odours.

Summary of the Invention

The present invention is an aqueous based oral care composition comprising:

i) a metal salt selected from citrate, lactate or chloride; and

ii) a zinc salt:

in which the composition at a temperature of 25°C has a yield stress from 0.05 to 1.0 Pa

and a viscosity from 0.05 to 0.25 Pa.s measured at a shear rate of 2 1 1/s.



In the context of the present invention the yield stress is defined as the shear stress at a

shear rate of 0.1 1/s at 25°C.

The invention further relates to a method of reducing mouth odour by rinsing the mouth

and teeth with a composition described above.

Detailed Description of the Invention

It is preferable if compositions of the invention are in the form of a mouthwash. The term

"mouthwash" generally denotes liquid formulations which are used to rinse the surfaces of

the oral cavity and provide the user with a sensation of oral cleanliness and refreshment.

The mouthwash is an oral composition that is not intentionally swallowed for purposes of

systemic administration of therapeutic agents, but is applied to the oral cavity, used to

treat the oral cavity and then expectorated.

A mouthwash composition according to the invention will usually contain an aqueous

continuous phase. The amount of water generally ranges from 70 to 99% by weight

based on the total weight of the mouthwash.

A mouthwash composition according to the invention will generally contain further

ingredients to enhance performance and/or consumer acceptability, such as the

humectants and surfactants. The amount of humectant generally ranges from 4 to 20%,

more preferably from 7 to 15% by weight based on the total weight of the mouthwash.

Preferred humectants that are present at the above levels include polyols, particularly

preferred is sorbitol.

Pouring viscosities and yield stress measurements are made using a thermal Analysis

Discovery Hybrid Rheometer 2 (TA DHR2). The measuring geometry used on the

rheometer was a 4cm diameter cone with a 2° angle. All measurements were made at

25°C.

The rheometer was used to determine the viscosity at a shear rate of 2 1 1/s which is

taken to be the pouring shear rate. This is based on delivering a 20ml dose in 2s from a



22mm diameter bottle where the flooded depth at the exit of the neck is 10mm. Here the

wall shear rate at the exit of the bottle will be of the order of 2 1 1/s.

In order to determine the yield stress the sample was measured using a stepped stress

ramp between stresses of 0.01 Pa and 10Pa with 20 points per decade in stress. The

shear rate was determined at each point over a 10s interval. The yield stress is taken as

being the stress at which the shear rate is 0.1 1/s.

The composition at a temperature of 25°C has a yield stress from 0.05 to 1.0 Pa and a

viscosity from 0.05 to 0.25 Pa.s measured at a shear rate of 2 1 1/s.

Preferably, at a temperature of 25°C it has a yield stress from 0.1 to 0.5 Pa, and a

viscosity from 0.07 to 0.1 5 Pa.s measured at a shear rate of 2 1 1/s.

It is preferred that the composition comprise gellan gum and/or xanthan gum. It is

preferable that mixtures of gellan gum and xanthan gum are used. Preferably the weight

ratio of xanthan gum to gellan gum is 2:1 to 6:1 ; more preferably from 3:2 to 5:1 .

It is preferred if the level of xanthan gum is from 0.02 to 0.5 wt% of the total composition,

more preferably from 0.05 to 0.4 wt%.

It is preferred if the level of gellan gum is from 0.02 to 0.4 wt% of the total composition,

more preferably from 0.03 to 0.2 wt%.

Compositions of the invention comprise a metal salt selected from citrate, lactate or

chloride, preferably the metal salt is a citrate salt, more preferred citrate salts are sodium

and potassium citrate; particularly preferred is potassium citrate. It is preferable if the

levels of citrate salt are from is from 0.1 to 1 wt% of the total formulation, more preferably

from 0.2 to 0.6 wt% of the total composition.

Compositions of the invention comprise a zinc salt, preferably zinc sulphate or zinc

chloride, more preferably zinc sulphate heptahydrate. Preferably the level of zinc salt is

from 0.05 to 1.0 wt% of the total formulation more preferably from 0.1 to 0.5 wt%.



It is preferable if the level of ethanol in the total composition is less than 0.1 wt%.

Compositions of the invention may comprise a preservative. A preferred preservative is

sodium benzoate. Preferably the level of preservative is from 0.1 to 1 wt% of the total

composition.

It is preferable if the pH of the composition at 20° C is from 4 .2 to 5.9, more preferably

4.4 to 5.3.

The composition of the invention may comprise a deposition aid. The term "deposition

aid" in the context of this invention generally means a material which aids deposition of

anti-bacterial agents from the composition.

Use of the composition in the context of this invention typically involves application of the

composition to the oral cavity, for a recommended time period before being expectorated.

Preferred application times are from 10 to 50 seconds.

Suitable deposition aids for use in the invention will generally dissolve or disperse in

water at a temperature of 25°C.

Preferred deposition aids for use in the invention are water soluble. The term "water-

soluble" in this particular context generally means that the deposition aid has an aqueous

solubility of at least 10g/L at 25°C, and more preferably at least 30g/L at 25°C (where the

solubility is determined in un-buffered distilled water). It is particularly preferable that the

deposition aid remains water soluble after drying, so that it can be re-dissolved. This

prevents undesirable build up of the deposition aid on the teeth after repeated usage of

the composition.

Suitable deposition aids for use in the invention include polymeric materials, preferably

polymeric materials which are water soluble as defined above.

Polymeric materials for use as deposition aids in the invention may be naturally or

synthetically-derived, and may be ionic or nonionic in nature.



Preferably such polymeric materials are high molecular weight. The term "high molecular

weight" in this particular context generally means that the polymeric material has a

molecular weight of at least 50,000, more preferably at least 500,000 g/mol. A suitable

method to determine the molecular weight of such polymeric materials is gel permeation

chromatography against a polyethylene glycol standard.

Specific examples of suitable classes of polymeric material for use as deposition aids in

the invention include:

Water-soluble, high molecular weight linear homopolymers of ethylene oxide

characterised by the general formula H(OCH 2CI-l2)nOI-l. These materials are generally

termed polyethyleneoxides (or alternatively, polyoxyethylenes, or polyethylene glycols).

In the general formula, n usually has an average value of at least 2000, preferably at least

50,000.

Water-soluble, high molecular weight cellulose ethers such as methylcellulose,

hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl methylcellulose,

hydroxybutyl methylcellulose, hydroxyethyl ethylcellulose, sodium

carboxymethylcellulose, and sodium carboxymethyl hydroxyethylcellulose.

A preferred class of polymeric material for use as deposition aids in the invention includes

water-soluble, high molecular weight polymers having anionic side groups along the

polymer main chain.

Specific examples of such materials include poly(carboxylic acid) polymers. Poly

(carboxylic acid) polymers are typically polymers which include -COOH groups in their

structure, or groups which are derived from -COOH groups such as salt, ester or

anhydride groups.

For example, the poly(carboxylic acid) polymers may include:

-[C(R )(COOH)-]-

units in their structure, in which R is selected from hydrogen, C
-3

alkyl, C
-3

alkoxy or



C-i-3 hydroxyalkyl. Preferably R is hydrogen.

A preferred type of poly (carboxylic acid) polymer includes adjacent:

-[C(R )(COOH)-]-

units in its structure (where R is as defined above), for example polymers based on

maleic acid, which typically include:

-{-CH(COOH)-CH(COOH)-]-

units, and/or salts or esters of such units, or such units in anhydride form in which

COOH groups on adjacent carbon atoms are cyclised to form a ring system.

For example, the poly(carboxylic acid) polymers may comprise units with pairs of

carboxylic acid groups on adjacent polymer chain carbon atoms, for example polymers

comprising:

-[-C(R )(R 2)-C(R )(R4)-C(R )(COOH)- C(R 6)(COOH)-]-

units in its structure (and/or salts or esters of such units, or such units in anhydride form

in which -COOH groups on adjacent carbon atoms are cyclised to form a ring system); in

which R ,R2,R ,R4,R5 and R6 are each independently selected from hydrogen, C -3 alkyl or

C -3 alkoxy. Preferably R and R2 are hydrogen, R3 is hydrogen and R4 is methoxy and R5

and R6 are hydrogen.

Such a poly(carboxylic acid) polymer may be described as the polymer based on a

copolymer of methyl vinyl ether and maleic anhydride, and is commercially available for

example under the trade name Gantrez®.

A particularly preferred example of such a polymer comprises

-[-CH 2-CH(OCH 3)-CH(COOH)-CH(COOH)-]-



units in its structure, in which the -COOH groups are in free acid form. Such polymers

may be linear or cross-linked. More preferably the polymer is linear. Polymers of this

type are commercially available for example under the trade name Gantrez® S . Most

preferably such a polymer has a molecular weight of at least 500,000 g/mol (e.g.

Gantrez® S-96), ideally at least 1,000,000 g/mol (e.g. Gantrez® S-97).

Alternative polymers which may be used comprise the units as described above in

anhydride form, i.e. in which the two adjacent -COOH groups are cyclised to form a ring

system. Such polymers are commercially available under the tradename Gantrez® AN,

e.g. Gantrez® AN-1 19 , Gantrez® AN-903, Gantrez® AN-1 39 and Gantrez® AN-1 69.

Other alternative polymers which may be used comprise the units as described above in

partial salt form, for example in which some of the free -COOH groups are converted into

a metal salt of a Group I or Group I I metal such as either sodium or calcium, or a mixed

sodium-calcium salt. Such polymers are commercially available under the tradename

Gantrez® MS, e.g. Gantrez® MS-955.

Other alternative polymers which may be used comprise the units as described above in

partial ester form, for example in which some of the free -COOH groups are esterified

with C-i-6 alkyl, e.g. ethyl or n-butyl. Such polymers are commercially available under the

tradename Gantrez® ES, e.g. Gantrez® ES-225 or Gantrez® ES-425.

Mixtures of any of the above described materials may also be used.

The amount of deposition aid (as defined above) in compositions of the invention suitably

ranges from 0.001 to 5.0%, preferably from 0.005 to 4.0%, more preferably from 0.01 to

2.0% by total weight deposition aid (as defined above) based on the total weight of the

composition.

Although not preferred the composition may contain low levels of surfactant based on the

total weight of the composition. If present, the surfactant is preferably present at levels of

less than 0.5 wt% of the total composition, more preferably at levels less than 0.35 wt%,

most preferably at levels of less than 0.1 wt%.



Suitable surfactants include anionic surfactants, such as the sodium, magnesium,

ammonium or ethanolamine salts of C8 to C 8 alkyl sulphates (for example sodium lauryl

sulphate), C8 to C
18

alkyl sulphosuccinates (for example dioctyl sodium sulphosuccinate),

C8 to C
18

alkyl sulphoacetates (such as sodium lauryl sulphoacetate), C8 to C
18

alkyl

sarcosinates (such as sodium lauryl sarcosinate), C8 to C
18

alkyl phosphates (which can

optionally comprise up to 10 ethylene oxide and/or propylene oxide units) and sulphated

monoglycerides.

Other suitable surfactants include nonionic surfactants, such as optionally

polyethoxylated fatty acid sorbitan esters, ethoxylated fatty acids, esters of polyethylene

glycol, ethoxylates of fatty acid monoglycerides and diglycerides, and ethylene

oxide/propylene oxide block polymers. Other suitable surfactants include amphoteric

surfactants, such as betaines or sulphobetaines. Mixtures of any of the above described

materials may also be used.

Compositions of the present invention may also contain further optional ingredients

customary in the art such as fluoride ion sources, anticalculus agents, buffers, flavouring

agents, sweetening agents, colouring agents, opacifying agents, antisensitivity agents

and antimicrobial agents.

The invention is further illustrated with reference to the following, non-limiting Examples.

Examples according to the invention are illustrated by a number, comparative Examples

are illustrated by a letter.

EXAMPLE

Formulations

Mouthwash compositions having the ingredients shown in Table 1 below were prepared.

All ingredients are expressed by weight percent of the total formulation, and as level of

active ingredient.



Table 1

Mouthwash compositions were tested for ability to limit production of salivary thiols.

Pooled saliva sediment was exposed to undiluted mouthwash for 30 seconds, washed

and incubated with fresh pooled saliva overnight (for 24 hours) at 37°C. After incubation,

concentration of salivary thiols was calculated using a colourmetric assay. 4 , 4'-bis

(dimethyl amino) diphenyl carbinol [BDC-OH] was used to quantify the level of salivary

thiols generated by each saliva sample.

Colour Reaction:

BDC+ + R-SH → BDC-S-R + H+

Blue → Colourless



The higher the concentration of BDC-OH remaining, the lower the concentration of

salivary thiols in the incubated saliva samples.

Table 2

* Different letter denotes statistical significance, where p<0.05

Results were significantly different (p<0.05).

The results show that compositions according to the invention have higher concentration

of BDC+ remaining after treatment and hence lower concentration of salivary thiols, a key

component of oral malodour.

Yield stress and pouring viscosities for mouthwash compositions shown in Table 1 were

measured using cone and plate rheometer. Results included in Table 3 .

Table 3

* Viscosity measured at a shear rate of 2 1 1/s.



CLAIMS

1. An aqueous based oral care composition comprising:

i) a metal salt selected from citrate, lactate or chloride; and

ii) a zinc salt:

in which the composition at a temperature of 25°C has a yield stress (shear stress

at a shear rate of 0.1 1/s) from 0.05 to 1.0 Pa and a viscosity from 0.05 to 0.25 Pa.s

(measured at a shear rate of 2 1 1/s).

2 . An oral care composition according to claim 1, which comprises gellan gum.

3 . An oral care composition according to any preceding claim which comprises

xanthan gum.

4 . An oral care composition according to claim 3 , in which the weight ratio of xanthan

gum to gellan gum is from 2:1 to 6:1 .

5 . An oral care composition according to any of claims 2 to 4 in which the level of

xanthan gum is from 0.02 to 0.5 wt% of the total composition.

6 . An oral care composition according to claim 2 in which the level of gellan gum is

from 0.02 to 0.4 wt% of the total composition.

7 . An oral care composition according to any preceding claim in which the metal salt

(i) is citrate.

8 . An oral care composition according to any claim 7 in which the citrate salt is

potassium citrate.

9 . An oral care composition according to any preceding claim in which the zinc salt is

zinc sulphate, zinc sulphate heptahydrate or zinc chloride.



10. An oral care composition according to any preceding claim in which the level of

citrate salt is from 0.1 to 1 wt% of the total formulation.

11. An oral care composition according to any preceding claim which the level of zinc

salt is from 0.05 to 0.6 wt% of the total composition.

12. An oral care composition according to any preceding claim in which the in which the

composition at a temperature of 25°C has a yield stress (shear stress at a shear

rate of 0.1 1/s at 25°C) from 0.1 to 0.5 Pa.

13. An oral care composition according to any preceding claim in which the in which the

composition at a temperature of 25°C has a viscosity from 0.07 to 0.15 Pa.s

(measured at a shear rate of 2 1 1/s).

14. An oral care composition according to any preceding claim, which is in the form of a

mouthwash.

15. An oral care composition according to any preceding claim in which the pH of the

composition at 20° C is from 4 .2 to 5.9.

16. An oral care composition according to any preceding claim in which the level of

ethanol in the total composition is less than 0.1 wt%.

17. An oral care composition according to any preceding claim in which the level of

anionic surfactant in the total composition is less than 0.35 wt%.

18. A method of reducing mouth odour by rinsing the mouth and teeth with a

composition described in any preceding claims.
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