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PATENT SPECIFICATION ay 1 573 727

(21) Application No. 20759/78  (22) Filed 19 May 1978
(44) Complete Specification Published 28 Aug. 1980
(51) INT. CL2  A61K 7/18

(52) Index at Acceptance
ASB FA

(72) Inventor: KENNETH HARVEY

(54) DENTIFRICES

(71) We, COLGATE-PALMOLIVE COMPANY, a Corporation organised under the
laws of the State of Delaware, United States of America, of 300 Park Avenue, New York,
New York 10022, United States of America, do hereby declare the invention, for which we
pray that a patent may be granted to us, and the method by which it is to be performed, to
be particularly described in and by the following statement:-

This invention relates to dentifrices.

Dentifrices which are coloured with a water-soluble dye have gained wide commercial
acceptance, both for opaque dentifrices and transparent or translucent dentifrices.
However, the dye is often not stable and the colour may fade with the passage of time.

The transparent and translucent dentifrices are commonly made using a siliceous material
such as a colloidal or precipitated silica or sodium aluminosilicate as a polishing agent. Such
material has an index of refraction to which the index of refraction of the dentifrice base can
readily be matched, e.g. between 1.44 and 1.47. If desired, dentifrices containing the
siliceous material as a polishing agent can be opacified by including a pigment such as
titanium dioxide in minor amount in the dentifrice.

When dentifrices containing a siliceous polishing agent and an alkali metal fluoride or
monofluorophosphate, such as sodium fluoride or sodium monofluorophosphate, are dyed,
e.g. blue, green or red, the colour tends to fade.

This invention enables colour fading of dyed dentifrices containing a siliceous polishing
agent and an alkali metal fluoride or monofluorophosphate to be reduced.

According to the invention a dentifrice comprises a dentifrice vehicle containing from 5%
to 50% of a siliceous polishing agent having an empirical SiO, content of at least 70%, a
particle size in the range from 1 to 35 microns, preferably from 2 to 20 microns,
substantially amorphous X-ray structure and an index of refraction between 1.44 and 1.47;
a compound which provides fluorine in amount to provide from 0.01% to 1% of fluorine,
selected from alkali metal fluoride and alkali metal monofluorophosphate; from 0.0007%
to 0.05% of a water-soluble non-toxic red or yellow monoazo dye or blue triarylmethane
dye; and from 0.05% to 0.5% of an additive which prevents or reduces colour fading which
is benzoic acid and/or phytic acid when alkali metal monofluorophosphate is present and
which is benzoic acid when alkali metal fluoride is present.

All percentages are by weight of the dentifrice unless otherwise stated, and parts are by
weight.

The proportion of the polishing agent of high silica content is in the range from 5% to
50% of the dentifrice, preferably from 10% to 30% such as from 15% to 25%. One abrasive
is an amorphous alkali metal or alkaline earth metal aluminosilicate having a refractive
index of from 1.44 to 1.47 and containing at least 70% silica, up to 10% alumina, up to 20%
of moisture and up to 10% of sodium oxide. Typically, this material has a particle size in the
range from 1 to 35 microns, preferably from 2 to 20 microns, e.g. 2 to 4 microns. The
preferred moisture content is from 10% to 20% measured by ignition at 1000°C and the
typical content of socium oxide is from 5% to 10%.Generally, the polishing agent has a
loose bulk density of up to 0.2g/cc, such as from 0.07 to 0.12g/cc. Another suitable type of
polishing agent is porous amorphous silicic anhydride having an average particle size
preferably below 20 microns and above 1 micron, a surface area of at least 200 m%/g,
preferably at least 300 m*/g, and a bulk density of at least 0.15 g/lem®, preferably at least 0.30
g/em®, such as a dehydrated silica hydrogel (i.e. a xerogel), preferably of the well known
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regular density or intermediate density type. Examples of such amorphous silicic anhydride
polishing agents are “Syloid 63, “Syloid 72” and “Syloid 74” (SYLOID is a trade mark)
which are described in “The Davison Family of Syloid Silicas” published by their
manufacturer, Grace, Davison Chemical Company. “Santocel 100" of Monsanto (SAN-
TOCEL is a trade mark), is also a suitable dental abrasive. “Syloid 72 has an average
particle size of about 4 microns, a surface area of about 340 m%g and a bulk density of about
1.77 g/em?. For “Syloid 63” the corresponding figures are about 9 microns, about 675 m?/g
and about 0.4 g/cm®. A grade of “Santocel 100 has a surface area of about 239 m%/g and a
bulk density of about 0.24 g/cm®. These amorphous silicic anhydrides may be used singly or
in mixtures.

The dentifrices of the present invention also contain an alkali metal fluoride or an alkali
metal monofluorophosphate as a fluorine-containing compound having a beneficial effect
on the care and hygiene of the oral cavity, e.g. diminution of enamel solubility in acid and
protection of the teeth against decay. Examples include sodium fluoride, potassium
fluoride, sodium monofluorophosphate and potassium monofluorophosphate. These
materials, which dissociate or release fluorine-containing ions in water, are present in an
effective non-toxic amount to provide within the range from 0.01% to 1% of the
water-soluble fluorine content thereof.

Food-grade dyes are commonly used to colour dentifrices. Such dyes are water-soluble
and non-toxic. Many of the red and yellow dyes are characterised by having a monoazo
moiety and blue dyes by having a triarylmethane moiety. Such dyes include Amaranth
(F.D. and C Red No. 2); Ponceau 4R (Food Red No. 7); Red 2 G (Food Red No. 10);
Carmosine (Food Red No. 3); F.D. and C Yellow No 6; Edicol Supra Tartarizine N (F.D.
and Yellow No. 5); F.D. and C Blue 1; Patent Blue. Such dyes are identified further in the
Colour Index. They are employed in sufficient amount to provide desired coloured quality
to the dentifrice, namely from 0.0007% to 0.05% of the dentifrice. Typically they are
incorporated into the dentifrice in dilute aqueous solution, e.g. from 0.1% to 10% dye in
water, preferably from 0.5% to 5%:; the preferred amount of dye in the dentifrice is from
0.0007% to 0.006%. Most preferably, red or yellow dye is used in from 1% to 5% solution
and in amounts in the range from 0.002% to 0.006% of the dentifrice, and blue dye is used
in from 0.5% to 1% solution and in amounts in the range from 0.0007% to 0.002% of the
dentifrice.

Benzoic acid and phytic acid have been found to stabilize the colour quality of the dyed
dentifrice when alkali metal monofluorophosphate is present, and benzoic acid does so
when alkali metal fluoride is present. Benzoic acid is an antioxidant and phytic acid is a
chelator. However, antioxidants such as ascorbic acid and chelators such as tartaric acid and
ethylene diamine tetracetic acid do not have a similar ability to stabilize colour quality of
siliceous dentifrices containing a fluorine-providing agent. It is noteworthy that lesser
amounts of phytic acid appear to be more effective in reducing colour fading than greater
amounts in dentifrices containing alkali metal monofluorophosphate. Desired amounts of
the additive are from 0.05% to 0.5%, preferably from 0.1% to 0.4% of benzoic acid (most
preferably from 0.1% to 0.2%), and preferably from 0.05% to 0.3% of phytic acid.

Some grades of siliceous polishing materials are not compatible with an unlined
aluminium toothpaste container. Benzoic acid and phytic acid possess the additional
advantage that they render dentifrices containing such grades of siliceous polishing material
compatible with unlined aluminium toothpaste containers.

The dentifrice is typically a toothpaste containing a gel or liquid vehicle, preferably as a
mass of a consistency which can be extruded from a collapsibie tube such as an aluminium
tube or a lead tube. The vehicle contains liquid and solids. In general, the liquid portion
comprises water, glycerine or sorbitol, including suitable mixtures thereof. It is usually
advantageous to use a mixture of water and a humectant such as glycerine or aqueous
sorbitol or polyethylene glycol. The total liquid content is generally in the range from 20%
to 94.44% of a visually clear dentifrice, and typically comprises 0 to 30% of water, 0 to 80%
of glycerine and 0 to 80% of sorbitol. Preferably, 0 to 20% of water, from 15% to 40% of
glycerine and 0 to 50% of sorbitol are present in the dentifrice.

In the liquid portion of the vehicle, sorbitol is suitably employed as a 70% aqueous
solution which has a refractive index of 1.45. Glycerine alone or admixed with the sorbitol
solution does not substantially alter this desirable refractive index since glycerine has a
refractive index of 1.47. Thus, an aqueous mixture of sorbitol and a substantial amount of
glycerine gives an eminently satisfactory match to the refractive index of the polishing
agent.

gThe solid portion of the vehicle is a gelling agent such as a natural or synthetic gum or
gum-like material, such as Irish Moss, gum tragacanth, alkali metal carboxymethyl
cellulose, hydroxyethyl carboxymethyl cellulose, polyvinyl pyrrolidone, starch, water-
soluble hydrophilic colloidal carboxyvinyl polymer such as those sold as “Carbopol 934”
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and “Carbosol 940” (CARBOPOL is a trade mark), and syntheiic inorganic siicated clays
such as those sold as “‘Laponite CP”and “Laponiis SP” (LAPONITE is a trade mark).
These grades of “Laponite” have the formula (SigMgs 1Lig 6024)*¢ Na®gs. The solid
portion of the vehicle is typically present in an amount up 0 10% of the dentifrice,
preferabiy from 0.5% to 5%. When employed, grades of “Laponite” are preferably used in
amounts of from 1% to 5%.

Organic surface-active agents may be present in the dentifrices of the invention for
increased prophylatic action, and to assist in achieving thorough and complete dispersion of
the denifrice throughout the oral cavity. The organic surface-active agents may be anionic,
sonionic, ampholytic or cationic in nature, and it is prefeired to employ as the
surface-active agent a detersive material which imparts to the composition detersive and
foaming properties. Suitable types of such detergents are water-soluble higher fatty acid
monoglyceride monosulphates, such as the sodium salts of the monosulphated monoglycer-
ide hydrogenated coconut oil fatty acids, higher alkyl sulphates, such as sodium lauryl
sulphate, alkyl aryl sulphonates, such as sodium dodecyl benezene sulphomnate, olefin
sulphonates, such as sodium olefin sulphate in which the olefin group contains 12 to 21
carbon atoms, higher alkyl sulphonacetates, higher fatty acid esters of 1,2-dihydroxy
propane sulphonates, and substantially saturated higher aliphatic acyl amides of lower
aliphatic amino carboxylic acid compounds, such as those having 12 to 16 carbons in the
fatty acid, alkyl or acyl radicais. Examples of the last mentioned amides are N-lauroyl
sarcosine, and tiie sodium, potassium, and ethanolamine salts of N-lauroyl, N-myristoyl or
N-palmitoy! sarccsine which should be substaniially free from soap or similar higher fatty
acid materi 1 tends to reduce substantially the effect of these compounds. The use of
these sarccsine sa:nds in dentifrices of the present invention is particularly
advantageous 2ir.ce tnese materials exhibit a prolonged and marked effect in the inhibition
of acid formation a the oral cavity due to carbohydrate breakdown in addition to exerting
some reduction in the solubility of tooth enamel in acid solutions.

Other particularly suitable surface-active materials include nonionic agents such as
condensates of cne mole of sorbitan monostearate with approximately 60 moles of ethylene
oxide, condensates of ethylene oxide with propylene oxide condensates of propylene glycol
(“Pluronics” - PLURONIC is a trade mark) and amphoteric agents such as quaternized
imidazoi Groivad - are available as “Miranol C,M” (MIRANOL is a trade mark).
Cationic surii ce-zotive germicides and anti-bacterial compounds such as di-
isobutylpheroxy:thoxyethvi dimethyl benzyl ammonium chloride, benzyl dimethy! stearyl
ammoniam niotics, tertiary amines having one fatty alkyl group (of from 12 to 18 carbon
atoms) & TWC ! y oxvetkylene groups attached to the nitrogen (typically containing a
total of o 2 £ 30 ethanoxy groups per molecule) and salts thereof with acids, and
compouri: of the siructure: :

(C THLO)H .~ (CH,CH,0),H
. -
{'i‘d’{l’]giﬁ‘l‘:}izif — (CHQCHzo)yH

wherein R i+ o fatty alkyi group containing from 12 to 18 carbon atoms, and x, y and z total
3 or higher, as well as salts thereof with mineral or organic acids, may also be used. It is

preferred 1o use from 0.05% to 5% of the foregoing surface-active materials in the

dentifrices. _
Anv suiicble Have
flavour for the den

saring o sweetening materials may be employed in formulating a
“ices. Exzraples of suitable flavouring constituents include flavouring
oils, &.g. olls pearmint, permint, wintergreen, sassafras, clove, saze, eucalyptus,
majorati. vinnamon, lemon zad orange, as well as methylsalicylate. Suitable sweetening
agents iachde sucross, iactose. maltose, sorbitol, dipeptides as described in U.S. Patent
3025 %3, oxathiaziz salts a: described in U.S. Patent 3,932, 606, perillartine and
sacchasire. Suitably, flavour and sweetening agents may together constitute from 0.01% to
5% o- more of the deniifrice. Chloroform may also be used.

Va.cus ciser adjuvari materials may be incorporated in the dentifrices of this invention.
Examgics are cpacitving pigments if opacity is desired, preservatives, silicones, chiorophyll
componnds. and ammoniated materials such as urea, diammonium phosphate and mixtures
thercol. ‘e a nis are incorporated in the dentifrices in amounts which do not
substantiailly ad affect the properties and characteristics desired.

Antibacterial 2 1y also be employed in the dentifrices of the invention, e.g. in an
amour: in the range from 0.01% to 5% by weight. Typical antibacterial agents include:

N'-{4-chicrobenz -1-(2 -dichlorobenzyl) biguanide; :

p-chlorooheayl biguanids:

d-chicrobenzyihyaryl biguanide;

L2 R

10

15

20

25

30

40

45

50

60



4 1 573 727 4
4-chlorobenzylhydrylguanylurea;
N-3-lauroxypropyl-N>-p-chlorobenzylbiguanide;
1,6-di-p-chlorophenylbiguanidohexane;
1,6-bis(2-ethylhexylbiguanido) hexane;
5 1-(lauryldimethylammonium)-8-(p-chlorobenzyl-dimethylammonium) octane dichloride; 5
5,6-dichloro-2-guanidinobenzimidazole;
N'-p-chlorophenyl-N>-laurylbiguanide;
5-amino-1,3-bis(2-ethyhexyl)-5-methylhexahydro-pyrimidine;
and their non-toxic acid addition salts.
10 Synthetic finely divided silicas such as those sold as the “Cab-O-Sil M-5”, “Syloid 244>, 10
“Syloid 266”, ““Aerosil D200” and mixtures thereof, may also be employed, e.g. in amounts
of from 0.5% to 20%, to promote thickening or gelling and to improve clarity of the
dentifrice (CAB-O-CIL, SYLOID and AEROSIL are trade marks).
A toothpaste dentifrice may be prepared by forming a gel with humectant, gum or
15  thickener and sweetener and adding thereto polishing agent surface active agent and water. 15
The dentifrices should have a pH practicable for use, e.g. in the range from 3.2 to 10. A
moderately acid to neutral pH is preferred, e.g. from 4.2 to 7.
The following Examples illustrate the invention.
20 Example 1 20
The following red dyed clear dentifrice is prepared and deaerated and placed in lined and
unlined aluminium tubes:
Components Parts
25 25
Glycerine 25.00
Sodium carboxymethyl cellulose 0.20
Sodium saccharin 0.17
Sorbitol (70% solution) 41.56
30 Water - deionised 3.00 30
Amaranth and F,.D & C Yellow No. 5
4:1 mixture (5% solution) 0.15
Benzoic acid 0.10
Sodium monofluorophosphate 0.82
35 Sodium aluminosilicate 17.00 33
Silica thickener (“Syloid 244”) 6.00
Sodium lauryl sulphate 2.00
Flavour 1.00
pH - 5.77
10 40
Upon aging for three months at room temperature, at 43°C and at 4°C, no substantial
fading of the Amaranth- F, D and C Yellow No. 5 dyed dentifrice is observed. The
formulations remain compatible with their tubes and fluoride retention is high.
43 Example 2 45
Similar results are observed when the formula of Example 1 is modified to employ (a)
0.15 parts benzoic acid and 44.51 parts sorbitol (70%) and (b)0.20 parts benzoic acid and
44.46 parts sorbitol (70%). The pH values of dentifrices (a) and b) are 5.55 and 5.37,
50 respectively.
S 50
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Example3
Similar results of colour stability are observed when 0.10 part, 0.15 part and 0.20 part of
benzoic acid are incorporated in the following red dyed clear deaerated dentifrice
formulation and placed in unlined aluminium tubes: 5
Component Parts
Glycerine 25.00
Sodium carboxymethyl cellulose 0.18
10 Sodium saccharin 0.17 10
Sodium monofluorophosphate 0.82
Sorbitol (70% solution) 40.48 less
indicated
. amount of
15 benzoic acid 15
Water - dionised 3.00
Polyethylene glycol 600 3.00
Amaranth and F. D and C Yellow
5 No. 5 - 4:1 mixture (5% solution) 0.15
20 Silica thickener (“*Syloid 244”) 7.20 20
Sodium aluminosilicate 17.00
Flavour 1.00
Sodium lauryl sulphate 2.00
25 The pH values of these dentifrices with 0.10 part, 0.15 part and 0.20 part of benzoic acid 25
are 5.59, 5.37 and 5.22, respectively.
Example 4
. Two yellow dyed dentifrices similar to Example 3, but containing 0.2 part of benzoic acid
30 and in one case 0.1 part and 0.5 part of F, D and C Yellow No. 5 and in the other case 0.5 30
part of F, D, C Yellow No. 6 (pH 5.5 and 5.6, respectively) are stable against colour fading
upon aging.
.. Example 5 _
= The following red dyed clear dentifrices are prepared deaerated and placed in unlined 35
aluminium tubes:
Components Parts
40 A B C D 40
Glycerine 25.00 25.00 25.00 25.00
Sodium carboxymethyl
- cellulose 0.19 0.19 0.19 0.19 .
45 Sodium saccharin 0.17 0.17 0.17 0.17 45
Sodium monofluoro-
phosphate 0.82 0.82 0.82 0.82
Sorbitol (70% 41.57 41.37 41.17 41.67
_ solution) _
S0 Water - deionized 3.00 3.00 3.00 3.00 50
Polyethylene glycol
600 3.00 3.00 3.00 3.00
Amaranth and F, D, &
.. C Yellow No. 5 4:1 0.15 0.15 0.15 0.15 L
Y mixture (5% solution) a2
Phytic acid 0.10 0.30 0.50 -
Sodium alumino-
silicate 17.00 17.00 17.00 17.00
Silica thickener
60 (Syloid 244) 6.00 6.00 6.00 6.00 60
Sodium lauryl sulphate 2.00 2.00 2.00 2.00
Flavour 1.00 1.00 1.00 1.00
65 pH 5.48 4.74 4.22 6.20 65



In addition to the substantial problems with the formulation D of Example 4 and
Formulation D of Example 6, the colour is not stable when the additives added to red dyed
clear dentifrices are: from 0.25% to 0.01% tartaric acid, from 0.25% to 0.01% ethylene
diamine tetraacetic acid, and from 0.20% to 2% ascorbic acid.

6 1 573 727 6

The dentifrices are aged at room temperature and 43°C. Formulations A and B are

compatible while gassing occurs after three months at 43°C with formulation C containing

0.50 parts of phytic acid. No substantial colour fading occurs with formulations A and B.

With formulation C there is slight colour fading at room temperature and somewhat more

S at 43°C. The red disappears at room temperature and at 43°C with formulation D. 5

Example 6
Example 3 is repeated with Ea) 0.05 part (pH 5.41); (b) 0.10 part (pH 5.09); (c) 0.30 part

(pH 4.25) and (d) 0.50 part (pH 3.26) of phytic acid used instead of benzoic acid. No

10  substantial colour fading is observed. 10
Example 7

The following blue dyed opacified dentifrices are prepared, deaerated and placed in lined
and unlined aluminium tubes.

15 15
Components Parts

A B C D
20 Glycerine 25.00 25.00 25.00 25.00 20
Sodium carboxymethyl
cellulose 0.18 0.18 0.18 0.18
Sodium saccharin 0.17 0.17 0.17 0.17
Titanium dioxide 1.00 1.00 1.00 1.00
25 Sorbitol (70% 25
solution) 40.59 40.54 40.49 40.17
Water - deionised 3.00 3.00 3.00 3.00
Polyethylene glycol
600 3.00 3.00 3.00 3.00
30 Patent Blue dye 30
(0.5% solution) 0.14 0.14 0.14 0.14
Sodium monofluoro-
phosphate 0.82 0.82 0.82 0.82
Benzoic acid 0.10 0.15 0.20 -
35 Sodium alumino- 35
silicate 17.00 17.00 17.00 17.00
Silica thickener
(*Syloid 244%) 6.00 6.00 6.00 6.50
Sodium lauryl sulphate 2.00 2.00 2.00 2.00

40 Flavour 1.00 1.00 1.00 1.00 40

pH 5.66 5.49 5.36 6.79
The dentifrices are aged at room temperature, at 43°C and at 4°C. Formulation A with
_0.10 part of benzoic acid exhibits substantially no colour fade except in the cases of 3

43 months aging at room temperature and 1 month aging at 43°C whereat very slight fading is 45
observed with the unlined aluminium tubes, and 3 months aging at 43°C whereat slight
fading is observed with both lined and unlined tubes.

Formulation B with 0.15 part of benzoic acid exhibits substantially no fade, even after 3

_ months aging at 43°C, although very slight fading with the unlined aluminium tubes is
50  observed in an earlier observation after 1 months aging at 43°C. 50

Formulation C with 0.20 part of benzoic acid exhibits substantially no fade except after 3

months aging at 43°C with the lined aluminium tubes, whereat slight fading is seen.

Each of formulations A, B and C are compatible with their tubes and exhibit high

__ fluoride retentions.

SN Formulation D, with no additive, exhibits slight colour fading with unlined aluminium 53
tubes after 3 months aging at 4°C and is substantially or slightly faded with unlined
aluminium tubes after 1, 3 and 6 months aging at room temperature and after 2 weeks, 1
month and 3 months aging at 43°C. Further, tube incompatibility is observed with unlined

60 n:l‘abés after 1, 3 and 6 months aging at room temperature and after 1 and 3 months aging at 60
43°C.



acid which is present in amount from 0.1% to 0.4%.

6. A dentifrice as claimed in any of Claims 1 to 4 wherein the additive is phytic acid
which is present in amount from 0.05% to 0.30%.

7. A dentifrice as claimed in any of Claims 1 to 3 wherein the compound which provides
fluoride is sodium fluoride.

7 1 573 127 7
Exampie &
The following dentifrices are substantially stable against colour fading upon aging:
Components Paris
5 5
A B C D E F G H
Glycerine 25.00 25.00 25.00 25.00 25.00 25.00 25.00 25.00
Sodium carboxy-
10 methylcellulose 019 019 019 019 019 019 0.19 0.19 10
Sodium saccharin 0.17 0.17 0.7 017 017 017 017 0.17
Sorbitol (70%
solution) 41.90 41.50 42.10 42.05 41.70 42.15 42.10 42.05
Water-deionised 300 3.00 3.00 300 300 3.00 300 3.00
15  Polyethylene 15
glycol 600 3.00 3.00 300 3.00 300 300 3.00 3.00
Dye (as indi-
cated) 030 070 010 015 050 015 015 0.15
Sodium fluoride 024 024 024 024 024 024 024 024
20 Benzoic acid 020 020 020 020 020 020 020 020 20
Sodium alumino-
silicate 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00
Silica thickener
_ {*Syloid 244" 6.00 6.00 600 6.00 600 600 6.00 6.00
25 Sodium lauryl 25
sulphate 2.00 200 200 200 200 200 200 2.00
Flavour 1.00 1.00 100 100 100 100 1.00 1.00
pH 6.6 6.7 6.1 7.0 6.9 6.4 6.2 6.0
30 30
The following dyes are used in the above dentifrices:
A - 0.50% solution of patent blue;
B - 1% sclution of carmosine;
B C - 5% solution of F, D and C Yellow No. 5;
35 D - 1% sclution of F, D and C Blue No. 1; 35
E - 1% solution of F, D and C Yellow No. 6;
F - 4:1 mixture of 5% solution of Amaranth and
F, D and C Yellow No. 5;
G - 4:1 mixture of 5% solution of Amaranth and
40 F. D and C Yellow No. 5; 40
H - 4:1 mixture of 5% solution of Amaranth and
F, D and C Yellow No. 5;
WHAT WE CLAIM IS:-
1. A dentifrice comprising a dentifrice vehicle containing from 5% to 50% of a siliceous
45 polishing agent having an empirical SiO, content of at least 70%, a particle size in the range 45
from 1 to 35 microns, a substantially amorphous X-ray structure and an index of refraction
between 1.44 and 1.47; a compound which provides fluorine in amount to provide from
0.01% to 1%of fluorine, selected from alkali metal fluoride and alkali metal monof-
_ luorophosphate; from 0.0007% to 0.05% of a water-soluble non-toxic red or yellow
56 monoazo dye or blue triarylmethane dye; and from 0.05% to 5% of an additive which 50
prevents or reduces colour fading which is benzoic acid and/or phytic acid when alkali metal
monofluorophosphate is present and which is benzoic acid when alkali metal fluoride is
present.
B 2. A dentifrice as claimed in Claim 1 wherein the siliceous polishing agent has a particle
55 size in the range from 2 to 20 microns. 55
3. A dentifrice as claimed in Claim 1 or Claim 2 wherein the polishing agent is sodium
aluminosilicate which is present in amount in the range from 15% to 25%.
4. A dentifrice as claimed in any of the preceding Claims wherein the compound which
provides fluorine is sodium monofluorophosphate.
60 5. A dentifrice as claimed in any of the preceding Claims wherein the additive is benzoic 60
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8. A dentifrice as claimed in Claim 7 wheicin benzoic acid is present in amount from
C.1% to 0.2%.

9. A deaufrice as claimed in any of the preceding Claims wherein the dye is 2 monoazo
dve which dyes the dentifrice red.

10. A dentifrice as claimed in any of Claims 1 to 8 wherein the dye is a monoazo dye
which dyes said dentifrice yellow.

11. A dentifrice as claimed in any of Claims 1 to 8 wherein the dye is a mixture of
amaranth and F, D and C Yellow No. 5.

12. A dentifrice as claimed in any of Claims 1 to 8 wherein the dye is a triarylmethane
dye which dyes the dentifrice blue.

13. A dentifrice as claimed in any of the preceding Claims which is visually clear.

14. A dentifrice as claimed in any of Claims 1 to 12 which is opaque and contains an
opacifying pigment.

15. A dentifrice as claimed in any of the preceding Claims contained in an unlined
aluminium container.

16. A dentifrice substantially as described in any of Examples 1, 2 3, 4, 5A-C, 6, 7TA-C
and 8A-H.

KILBURN & STRODE,
Chartered Patent Agents,
Agents for the Applicants.

Printed for Her Majesty’s Stationery Office, by Croydon Printing Company Limited, Croydon, Surrey, 1980.
Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,from
which copies may be obtained.
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