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The present invention relates to dentifrice compositions 
and has particular reference to dentifrice compositions 
containing water soluble alkali metal salts of chlorophyll. 

Chlorophyll, the green’ coloring material found in 
plants, is a water insoluble phytyl methyl ester of a 
porphyrin derivative. The water insoluble material may 
be converted to a water soluble material by saponi?ca 
tion, for example, with a water soluble alkali metal base. 
The product thus obtained is a water soluble alkali metal 
salt, i.e., a water soluble chlorophyll compound. 
The ability of water soluble chlorophyll compounds to 

heal wounds has been recognized for some years. Recent 
published articles describing clinical work on persons suf 
fering from gum diseases, i.e., peridontal disorders like 
gingivitis, pyorrhea, and trench mouth, have reported 
that these compounds are eminently successful in not 
only treating but in effecting cures of these diseases in 
many cases. The water soluble chlorophyll compounds 
appear to stimulate the normal formation of healthy 
granulation tissue and thereby accelerate the healing of 
cuts and abrasions in the gums and other tissues of the 
mouth. ‘ 

More recent investigations demonstrate that the com 
pounds are useful also in eliminating or at least in sub 
stantially reducing undesirable breath odors. 
The Water soluble chlorophyll compounds may be in 

troduced into the mouth advantageously by brushing the 
teeth with the aid of a dentrifrice composition containing 
the said compounds. Experimental determinations indi 
cate, however, that Water soluble chlorophyll compounds 
are not released in water solutions from dentrifrice com 
positions which contain such chlorophyll compounds and 
polishing agents such as Water insoluble calcium com 

pounds. Furthermore, these determinations indicate that 
the chlorophyll compounds are not released in the aqueous 
media of the human mouth when such dentifrice compo 
sitions are used for brushing the teeth. 
The present invention is based upon the surprising dis 

covery that dentifrice compositions containing water sol 
uble chlorophyll compounds and water insoluble calcium 
compounds as polishing agents can be prepared from 
which the chlorophyll compounds are released when the 
compositions are employed in the aqueous media of the 
human mouth. 

Broadly, the novel dentifrice compositions of the pres 
ent invention comprise at least one water insoluble cal 
cium compound, a water soluble chlorophyll compound, 
and a watersoluble material selected from the group con 
sisting of alkali metal salts of orthophosphoric acid, pyro 
phosphoric acid, tripolyphosphoric acid, citric acid, silicic 
acid, gluconic acid, and ethylene diamine tetraacetic acid. 
The pH of the compositions should be within the range 
of about 5 to 11 based upon a 20% water slurry of the 
composition. 

Representative examples of suitable water soluble ~al 
kali metal salt materials which may be employed in the 
dentifrice compositions of this invention include mono--, 
di-, and tri-sodium phosphate, disodium pyrophosphate, 
tetrasodium pyrophosphate, sodium tripolyphosphate, 
mono-, di-, and tri-potassium phosphate, dipotassium pyro 
phosphate, tetrapotassiurn pyrophosphate, potassium tri 
polyphosphate, sodium citrate, sodium gluconate, sodium 
silicate, potassium citrate, potassium gluconate, potas 
sium silicate, etc. The alkali metal salts may be em 
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ployed in amounts up to about 10%, preferably in amounts 
up to about 5% of the ?nished compositions by weight. 
The sodium salts are preferably used because of their 
relatively low cost. 
The water insoluble calcium compounds used as polish 

ing agents in the dentifrice compositions of this invention 
may be selected from a relatively large number of ma 
terials. Representative materials include, for example, 
calcium carbonate, calcium sulfate, anhydrous dicalcium 
phosphate, dicalcium phosphate dihydrate, commercial 
tricalcium phosphate, etc. If desired, these materials may 
be replaced in minor amounts by other Water insoluble 
materials, e.g., aluminum hydroxide, magnesium carbon 
ate, etc. The water insoluble polishing agent should be 
incorporated in the compositions in an appreciable 
amount and preferably should constitute the major pro 
portion of the compositions, amounting to about 20% 
to 95% by Weight of the ?nished dentifrice by weight. 
The Water soluble chlorophyll compounds used in the 

dentifrice compositions herein described include those 
compounds known technically as sodium copper chloro 
phyllin, sodium magnesium chlorophyllin, sodium nickel 
chlorophyllin, sodium iron chlorophyllin, sodium potas 
sium copper chlorophyllin, potassium copper chlorophyl 
lin, potassium magnesium chlorophyllin, potassium nickel 
chlorophyllin, potassium iron chlorophyllin, etc. The 
water soluble chlorophyll compounds should be present 
in the composition in amounts up to about 1.0% by 
weight of the ?nal composition. 
To demonstrate that dentifrice compositions compris 

ing water soluble chlorophyll compounds, water insoluble 
calcium compounds as polishing agents, and water sol 
uble alkali metal salts of the type herein described re— 
lease more of the contained chlorophyll compound when 
employed in aqueous media than do compositions com 
prising only the watersoluble chlorophyll compounds 
and the water insoluble calcium compounds the following 
tests were run. 

Several dentifrice compositions were prepared contain— 
ing the various water insoluble calcium compounds as 
polishing agents and the varying amounts of the several 
different water soluble alkali metal salts indicated in the 
table. Each one of the compositions contained 0.1% of 
water soluble potassium copper chlorophyllin. The values 
given in the table indicate the percent of the water soluble 
chlorophyll compound released when the compositions 
were mixed with water in the ratio of about one part of 
the dentifrice composition for four parts of Water. 

TABLE 

Percent 

No. Dentifrice Composition 

pound 
Released 

Potassium copper chlorophyllin plus dicalcium phos 
phate dihydrate. 

Same as No. 1 plus 2.0% tetrasodium pyrophosphate__ 
.1.. Same as No. 1 plus 2.0% sodium tripolyphosphate.__-_ 

4..-. Same as No. 1 plus 2.0% disodium pyr0pl1ospl1ate_.___ 
5____ Potassium copper chlorophyllin plus calcium carbon-_ 

ate 
Same as N 0. 5 plus 2.0% tetrasodium pyrophosphate__ 
Same as N o. 5 plus 2.0% sodium tripolyphosphate_____ 

___- Same as N o. '5 plus 2.0% disodium pyrophosphate_____ 
9____ Potassium copper chlorophyllin plus tricalcium phos 

p ate. 
Same as No. 9 plus 2.0% tetrasodium pyrophosphate__ 
Same as No. 9 plus 5.0% tetrasodium pyrophosphate__ 
Same as N 0. 9 plus 2.0% sodium tripolyphosp‘nate_____ 

___ Same as N 0. 9 plus 5.0% sodium tripo1yphosphate.____ 
Same as N 0. 9 plus 2.0% disodium pyrophosphate_____ 
Same as No. 9 plus 5.0% disodium pyrophosphate__.__ 
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In addition to the essential ingredients above described 
the novel compositions of this invention may contain 
certain additional ingredients. Thus, the dentifrice com 
positions ordinarily will contain a detergent or cleansing 
ingredient. The amount of detergent and the particular 
detergent used may be the same as employed in conven 
tional dentifrice preparations. Examples of suitable mate 
rials include soaps, i.e., water soluble salts of higher 
fatty acids, as well as synthetic detergents. 
The amount of detergent used, depends upon the par 

ticular one selectedand upon the amount of foaming ac 
tion desired in the product. For example, if ordinary 
soaps are employed they may be used in amounts up to 
about 10% of the ?nal composition whereas such mate 
rials as synthetic detergents may be used in amounts up 
to about 8% of the ?nal composition. 

Furthermore, ?avoring materials may be used to impart 
a pleasant taste to the compositions and to render the same 
more palatable. Suitable flavoring materials include oil 
of Wintergreen, oil. of peppermint, oil of spearmint, oil 
of eucalyptus, cloves, menthol, anise, thyme, soluble sac 
charine, etc. 

In order to indicate even more fully the advantages and 
capabilities of the novel compositions of the present inven 
tion, the following speci?c examples of representative 
dentifrice compositions are set forth. The formulations 
have been set forth for illustrative purposes only and they 
are not intended to limit the scope of the invention in any 
manner. The pH value given in each example represents 
the hydrogen ion concentration of a. 2.0% Water slurry 
of the respective compositions. 

Example I 

A dentifrice composition in paste form comprises: 

Percent 
Dicalcium phosphate dihydrate ______________ __ 50.0 

Sodium copper chlorophyllin ________________ __ 0.1 

Tetrasodium~ pyrophosphate _________________ __ 2.0 

Carboxymethyl cellulose ____________________ __ 1.5_ 

Water, balance. 

This composition has a pH of‘ approximately 7.5. 

Example II 

A dentifrice composition in paste form comprises: 

Percent 
Dicalcium phosphate dihydrate ______________ __ 37.5 
Calcium carbonate _________________________ __ 12.5 

Potassium copper chlorophyllin ______________ __ 0.1 

Disodiurn pyrophosphate ___________________ __ 3.0 

Sodium alginate ___________________________ __ 1.2 

Water, balance. 

This composition has a pH of approximately 8.0. 

Example III 

A dentifrice composition in paste form comprises: 

Percent 
Commercial tricalcium phosphate ____________ __ 40.0 

Sodium copper chlorophyllin ________________ __ 0.05 

Sodium citrate ____________________________ __ 5.0 

Sodium lauryl sulfoacetate ___________ ___ _____ __ 4.0 

Irish moss ________________________________ __ 0.3 

Glycerin _________________________________ __ 35.0 

Oil of peppermint _________ .,_ ______________ __ 1.0 

Water, balance. 

This composition has a pH of approximately 8.5. 
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Example IV 

A dentifrice composition in paste form comprises: 

Percent 
Calcium carbonate ______________________ __ 50.0 

Sodium copper chlorophyllin ______________ __ 0.3 

Tetrasodium pyrophosphate ______________ __ 0.25 

Sodium lauryl sulfate ____________________ __ 2.5 
Oil of Spearmint ________________________ _._ 1.0 
Gum tragacanth ________________________ __ 1.0 

Glycerin ______________________________ __ 20.0 

0.1 Saccharine ______..____ ____________________ _._ 

Water, balance. ' 

This composition has a pH of approximately‘ 8.8, 

Example V 

A dentifrice composition in powder form comprises: 
Percent 

Calcium carbonate _________________________ __ 84.8 

Sodium copper chlorophyllin ____________ _._,,_.._,_, 1.0 
Saccharine ________________________________ _ _ 0.2 

Sodium silicate ____________________________ _._ 3.0 

Powdered palm oil soap ____________________ __ 8.0 
Oil of Wintergreen _____________________ _,_____ 3.0 

This composition has a pH of approximately 10.8. 

Example VI 

A dentifrice composition in powder form comprises: 

Percent 
Dicalcium phosphate dihydrate __-_ ___________ __ 91.8 

Sodium copper chlorophyllin ________________ __ 0.2 
Sodium lauryl sulfate ______________________ __ 3.0 

Sodium tripolyphosphate ____________________ __ 3.0 

Oil of peppermint __________________________ __ 2.0 

This composition has a pH of approximately 8.5. 
As indicated in the preceding examples certain adjuvant 

materials may be incorporated in minor amounts in the 
novel compositions herein described.’ Thus, a binder or 
thickening agent may be present. The amount of binder 
used depends largely upon the particular material selected. 
If sodium alginate is used as the binder, it advantageously 
may be used in amounts up to about 3% of the ?nal com 
position. Gum tragacanth may be used in amounts rang 
ing from about 0.1% up to about 3%, based upon the 
?nished product, while carboxymethyl cellulose may be 
used in even larger amounts, e.g., up to about 4% or even 
a little more. Similarly, such binders. as Irish moss and 
pectin may be used in relatively widely varied propor 
tions. 

Furthermore, ingredients such as titanium dioxide mayv 
be incorporated in the composition in amounts ranging 
up to about 2.0% to lighten the color of the ?nished 
composition. 
The present invention, in the broadest aspects thereof, 

contemplates .the formulation of the novel dentifrice com 
positions in any desired physical form, e.g., in an aque 
ous form such as a cream or paste; as a dry powder; 
etc. A powdered dentifrice composition may be pre 
pared readily and simply by mixingthe ingredients in the 
proper proportions in any desired order. 
When preparing the novel compositions of this inven 

tion in an aqueous form all the liquid ingredients, e.g., 
water, ethanol and the like, are introduced into a vessel 
and thoroughly stirred to forma homogeneous mixture. 
The water soluble alkali metal salt material is added to 
the mixture after which the polishing agent, water soluble 
chlorophyll compound, and any desired adjuvant ingredi 
ents (?avoring ingredients, titanium dioxide, etc.) are in 
troduced. If a detergent is employed in the composition 
itpreferably is introduced into the thoroughly mixed liq 
uid ingredients prior to the introduction of the water 
soluble alkali metal salt. 
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While there has been disclosed and described what is 
at present considered to be the preferred embodiment of 
the present invention, it will be understood, of course, 
that many modi?cations and changes and substitutions 
may be made therein without departing from the true 
scope of the invention as de?ned in the appended claims. 
Having thus described the invention, what is claimed is: 
1. A dentifrice composition comprising at least one 

water insoluble calcium compound, a water soluble chlo 
rophyll compound, and a water soluble material selected 
from the group consisting of alkali metal salts of ortho 
phosphoric acid, pyrophosphoric acid, tripolyphosphoric 
acid, citric acid, silicic acid, gluconic acid, and ethylene 
diamine tetraacetic acid. 

2. A dentifrice composition comprising at least one 
water insoluble calcium compound, amounts up to about 
1% of a water soluble chlorophyll compound, and a water 
soluble material selected from the group consisting of 
alkali metal salts of orthophosphoric acid, pyrophosphoric 
acid, tripolyphosphoric acid, citric acid, silicic acid, glu 
conic acid, and ethylene diamine tetraacetic acid. 

3. A dentifrice composition comprising a polishing 
agent consisting essentially of at least one water insoluble 
calcium compound, small amounts up to about 1% of a 
water soluble chlorophyll compound, and a water soluble 
material selected from the group consisting of alkali metal 
salts of orthophosphoric acid, pyrophosphoric acid, tri 
polyphosphoric acid, citric acid, silicic acid, gluconic acid, 
and ethylene diamine tetraacetic acid. 

4. A dentifrice composition in paste form comprising 
amounts up to about 1% of a Water soluble chlorophyll 
compound, about 20% to 95% of dicalcium phosphate 
dihydrate, a water soluble material selected from the 
group consisting of alkali metal salts of orthophosphoric 
acid, pyrophosphoric acid, tripolyphosphoric acid, citric 
acid, silicic acid, gluconic acid, and ethylene diamine tetra 
acetic acid. 

5. A dentifrice composition in powder form comprising 
amounts up to about 1% of sodium copper chlorophyllin, 
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about 20% to 95% of a polishing agent consisting essen 
tially of dicalcium phosphate dihydrate, amounts of up 
to about 10% of a water soluble material selected from 
the group consisting of alkali metal salt of orthophos 
phoric acid, pyrophosphoric acid, tripolyphosphoric acid, 
citric acid, silicic acid, gluconic acid, and ethylene diamine 
tetraacetic acid. 

6. A dentifrice composition comprising amounts up to 
about 1% of a water soluble chlorophyll compound, about 
20% to ‘95% of a polishing agent consisting essentially 
of an insoluble inorganic calcium compound, and amounts 
up to about 10% of an alkali metal salt of ethylene 
diamine tetraacetic acid. 

7. A dentifrice composition comprising amounts up to 
about 1% of a water-soluble chlorophyll compound, from 
about 20% to about 95% of a polishing agent consisting 
essentially of a water-insoluble inorganic calcium com 
pound, and amounts up to about 10% of a water-soluble 
alkali metal phosphate. 
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