
EP 0 342 746 B1 Description This invention relates to oral compositions,
more particularly compositions for combating dental caries. In the dental
caries process acid formed in the materials covering the tooth surface
attacks the mineral 5   hydroxyapatite of which tooth enamel is mainly
composed resulting in a loss of calcium ions. This demineral- isation of
the tooth mineral can be countered by the action of fluoride which reacts
with tooth mineral replacing some of the hydroxyl ions by fluoride ions
producing fluoroapatite which has a greater resistance to acid attack.
Other mechanisms are also believed to play a part in the anti-caries action
of fluorides. It has  long been known to include fluorine-containing
compounds in dentifrices as anti-caries agents, and 10  it has been
established that these compounds are effective to reduce the incidence of
dental caries. Those compounds most commonly used today are sodium fluoride
and sodium monofluorophosphate. Other exam- ples of known
fluorine-containing anti-caries agents are stannous fluoride, amine
fluorides and other fluoride- ion sources e.g. as described in U.S. patent
4,684,518 (Parran et al.). In the formulation of so-called fluoride
dentifrices it is recognised by those skilled in the art that during the 15
period of time between manufacture of the dentifrice and use by the
consumer, there must be no undue loss of availability of the fluoride
active component due to reaction with other ingredients of the dentifrice.
Of par- ticular importance In this respect Is the choice of a particulate
abrasive component. Substantial loss of available fluorise through
Interaction with the abrasive must be avoided If the dentifrice is to be
effective in Inhibiting dental caries. A number of particulate abrasive
agents are known to those skilled in the art to be compatible with selec-
20  ted fluoridating agents. Among the large number of materials that have
been suggested for use as the abrasive cleaning agent of dentifrices Is at
least one which itself is said to be effective in bringing about a
remineralisation of tooth mineral. Such abrasive is one which is actually
composed of the same material as the tooth, namely hydroxyapatite.
Reference to the use of finely-divided hydroxyapatite as a component of a
dentifrice is found In a number of 25   patents. One such patent is
CA-A-999 238 (Kodderman) which describes and claims an oral or dental
prepa- ration containing 5 to 90% by weight of a finely divided
hydroxyapatite having an average particle size of less than 10 micrometers
[err]. This abrasive Is also said to be effective In desensitising
hypersensitive teeth. Other patents also referring to the use of
particulate hydroxyapatite as a component of a dentifrice composition are
US-A-4 342 741 (Aoki), US-A-4 327 079 (Aoki) and US-A-4 634 589 (Scheller).
30      Although the above-mentioned patents mention many compounds that
may also be present as ingredients of the respective compositions described
In the patents, no reference Is made in any of them to a fluoride. This is
not surprising since It would be expected that a fluoride would Interact
with hydroxyapatite since, after all, the fluoride in a toothpaste is
Intended to react with the hydroxyapatite of which the tooth enamel Is
composed during use of the respective dentifrice. 35      We have now
discovered that dentifrices can be formulated comprising particulate
hydroxyapatite and a fluorine-containing anti-caries agent, particulariy
sodium fluoride or sodium monofluorophosphate in which these ingredients
are compatible to a surprising extent. Although there is some loss of
available fluoride on storage this is commercially acceptable. Such
dentifrices are particularly suitable for combating dental caries. The
hydroxyapatite abrasive is used in a particle size giving satisfactory
cleaning without being harmful to 40  the tooth surface when used in
appropriate amounts in dentifrices of the invention. The amount of the
hydroxyapatite present In oral compositions of this invention will range
from 1-50%, usu- 



ally from about 2% to about 20%, preferably 3 to 15%, by weight of the oral
composition. It desirably has an average particle size of from about 1 to
about 15 micrometers [err], usually from 2-10 and preferably 3 to 10
micrometers [err]. 45      Preferred particulate hydroxyapatites for use in
sodium monofluorophosphate-containing dentifrices of this invention are
synthetic hydroxyapatites of high purity consisting of at least 92% of
[err]. The remainder will comprise mainly bound water (typically 6%
maximum) and a minoramountof calcium carbonate (typically 2% maximum). A
process for the preparation of hydroxyapatites is described in GB-A-1 586
915 (Brit- ish Charcoals & Macdonalds). 50      A highly pure synthetic
hydroxyapatite available commercially is that sold under the trade name
CAPTAL by British Charcoals & Macdonalds of Greenock, Scotland. This
contains about 97% [err]. The remaining 3% is mostly bound water with
approximately 0.3% calcium carbonate. The sodium monofluorophosphate will
generally be present in the dentifrices of this invention in at amount
sufficient to provide from about 50ppm to about 5000ppm F, especially from
200ppm to 1500ppm and more 55  especially from 500ppm to 1500ppm. The oral
composition of this Invention will, of course, also contain other
ingredients commonly used to for- mulate such products, depending on the
form of the oral product. For instance, in the case of an oral product In
the form of a dentifrice cream or paste the product will comprise an
humectant-containing liquid phase and 2    EP 0 342 746 B1 a binder or
thickener which acts to maintain the particulate solid abrasive in stable
suspension in the liquid phase. A surfactant and a flavouring agent are
also usual ingredients of commercially acceptable dentifrices. Humectants
commonly used are glycerol and sorbitol syrup (usually comprising an
approximately 70% sol- ution). However, other humectants are known to those
in the art including propylene glycol, lactitol, and hyd- 5   rogenated
corn syrup. The amount of humectant will generally range from about 10 to
85% by weight of the dentifrice. The liquid phase can be aqueous or
nonaqueous. Likewise numerous binding or thickening agents have been
indicated for use in dentifrices, preferred ones being sodium
carboxymethylcellulose and xanthan gum. Others include natural gum binders
such as gum tragacanth, gum karaya and gum arabic, Irish moss, alginates
and carrageenans. Silica thickening agents 10  include the silica aerogels
and various precipitated silicas. Mixtures of binders may be used. The
amount of binder included in a dentifrice Is generally between 0.1 and 10%
by weight. It is usual to include a surfactant in a dentifrice and again
the literature discloses a wide variety of suitable materials. Surfactants
which have found wide use in practice are sodium lauryl sulphate, sodium
dodecylben- zene sulphonate and sodium lauroylsarcosinate. Other anionic
surfactants may be used as well as other types 15 such cationic, amphoteric
and non-ionic surfactants. Surfactants are usually present in an amount of
from 0.5 to 5% by weight of the dentifrice. Flavours that are usually used
In dentifrices are those based on oils of spearmint and peppermint.
Examples of other flavouring materials used are menthol, clove,
wintergreen, eucalyptus and aniseed. An amount of from 0.1% to 5% by weight
is a suitable amount of flavour to incorporate in a dentifrice. 



20      The oral compositions of the Invention may also comprise a
proportion of a supplementary-abrasive agent such as silica, alumina,
hydrated alumina, calcium carbonate, anhydrous dicalcium phosphate,
dicalcium phos- phate dehydrate and water-insoluble sodium metaphosphate.
The oral composition of the invention may Include a wide variety of
optional ingredients. These include an anti-plaque agent such as an
antimicrobial compound for example chlorhexidine or
2,4,4'-trichloro-2'-hyd- 25  roxydiphenyl ether, or a zinc salt (see
EP-A-161 898); an anti-tartar ingredient such as a condensed phosphate e.g.
an alkali metal pyrophosphate, hexametaphosphate or polyphoshate, (see
US-A-4 515 772 and US-A-4 627 977) orzinc citrate (see US-A-4 100 269);
sweetening agent such as saccharin; an opacifying agent, such as titanium
dioxide; a preservative, such as formalin; a colouring agent; or pH
controlling agentsuch as an acid, base or buffer, such as benzoic acid. 30
For a fuller discussion of the formulation of oral composition reference is
made to Harry's Cosmeticology, Seventh Edition, 1982, Edited by J.B.
Wilkinson and R.J. Moore, pages 609 to 617. The invention also relates to a
method of combating dental caries which consists In applying to the teeth,
such as by brushing, an oral composition according to the Invention. The
invention is illustrated by the following Examples of toothpastes
containing synthetic hydroxyapatites 35  of high purity as described above.
Percentage and parts are by weight. Example 1 A toothpaste was prepared
from the following ingredients. 40 45 50 55 3    EP 0 342 746 B1 Ingredient
% 5          Hydroxyapatite  (aps about 9 micrometers   5.00 Silica  arogel
(Gasil 23)                                       10.00 Sorbitol  syrup
40.00 Sodium  lauryl sulphate
1.50 Sodium carboxymethylcellulose                                     1.00
Sodium monofluorophosphate                                         0.76
Sodium saccharin                                                   0.20 15
Titanium  dioxide                                                  1.00
Formalin                                                           0.04
Flavour                                                            1.00
Water                                                      to  100.00 20
Example 2 



A toothpaste was prepared as In Example 1 save that there was used 10% of
an hydroxyapatite having 25 an average particle size of about 3 micrometers
[err]. The stability of the above toothpastes was evaluated by determining
water extractable fluoride (WEF) values. These values were obtained by
mixing the toothpaste with water (1 part toothpaste and 9 parts water),
centrifuging and then analysing the supematant for fluoride by gas liquid
chromatography. The following Table shows 6 month storage stability data at
various temperatures for the toothpastes of 30 Examples 1 and 2 which both
had an initial fluorine content of 1000ppm. TABLE 35      Toothpaste
Temp   [err]                   WEF  (ppm) Example  1
6                     1058 20                       951 40
37                       737 Example  2                           6
957 20                       898 45 37                       647 The data
show that the two toothpastes had good fluoride stability. 50 55 4    EP 0
342 746 B1 15
8 [err] 20 [err] 35 [err]                O [err] [err] [err] 50    EP 0 342
746 B1 Claims 5      1. An oral composition for combating dental caries,
comprising a fluorine-containing anti-caries agent and a particulate
abrasive material, characterised in that the particulate abrasive material
is or comprises hyd- 



roxyapatite. 2. A composition according to claim 1, characterised in that
the hydroxyapatite has an average particle size of from 1 to 15 micrometers
([err]. 10     3. A composition according to claim 1 or 2, characterized in
that the hydroxyapatite is a synthetic hyd- roxyapatite which consists for
at least 92% by weight of [err] 4. A composition according to claims 1-3,
characterized in that the hydroxyapatite is present in the oral composition
in an amount of 1-50% by weight. 5. A composition according to claims 1-4,
characterized in that the fluorine-containing anti-caries agent Is 15
sodium fluoride or sodium monofluorophosphate. Pate.ntanspriUche 20      1.
Orale Zusammensetzung zur Bekampfung von Zahnkaries, die ein
Fluor-enthaitendes Antikariesmittel und ein teilchenfcrmmiges
Schlelfmaterial umfalt, dadurch gekennzeichnet, daB das teilchenformige
Schleifma- terial H4ydroxyapatft ist oder umfalt. 2. Zusammensetzung nach
Anspruch 1, dadurch gekennzeichnet, dal der Hydroxyapatit elne durch-
schnlttliche Teilchengr6ge von I bis 15 Mikrometer (Plm) aufweist. 25
3. Zusammensetzung nach Anspruch 1 oder 2, dadurch gekennzeichnet, daa der
Hydroxyapatit ein syn- thetischer Hydroxyapatft ist, der aus wenigstens 92
Gew.-% CaSO(P04)(OH)2 besteht. 4. Zusammensetzung nach den Ansprichen 1-3,
dadurch gekennzeichnet, daB der Hydroxyapatit in der oralen Zusammensetzung
in einer Menge von 1-50 Gew.-% anwesend ist. 5. Zusammensetzung nach den
Ansprfichen 1-4, dadurch gekennzelchnet, daB das Fluor-enthaltende 3o
Antikariesmittel Natriumfluorid oder Natriummonofluorphosphat iLt.
Revendications 35      1. Une composition orale pour combattre lee caries
dentaire, comportant un agent anti-carle renfermant du fluor et un mat6riau
particulaire abrasif, caracteris6e en ce qua Is materiau particulaire
abrasif est ou comporte de l'hydroxyapatite. 2. Une composition salon Ia
revendication 1, caracthris6e en ce que l'hydroxyapatite prisente une
dimen- sion moyenne des particules de 1 A 5 micrometres (pm). 40     3. Une
composition salon la revendication I ou 2. caractdrisie en ce qua
l'hydroxyapatite eat une hydroxya- patite synthetique qui est constituee
par au moins 92 % en poids de Ca10(PO4) (OH)2. 4. Une composition selon lee
revendications I A 3, caracteris6e en ce qua l hydroxyapatit eat pr6sente
dans la composition orale en une quantite de I A 50 % en poids. 5. Une
composition salon les revendications 1 A 4, caracteris6e en co qua l'agent
anti-carie renfermant du 45 fluor est un fluorure de sodium ou un
monofluorophosphate de sodium. 50 55    


