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‘The present invention relates to improvements 
vin dentifrices, and itv relates more particularly 
‘to improvements in dentifrice pastes of the am 
fmoniated type. ’ T 

-An important constituent of most dentifrices 
is a polishing agent or abrasive ingredient. Pol 
ishing ‘agents which are most commonly em 
ployed in dentifrice pastes are calcium carbon 
ate,‘ hydrous dicalcium phosphate, tricalcium 
phosphate and insoluble sodium metaphosphate. 
However, these polishing agents possess numer 
ous undesirable characteristics which make them 

t_unsuitable for use in dentifrice pastes, particu 
_'larly in dentifrice pastes of the ammoniated type. 
For example, calcium carbonate as a result of 

> its high alkalinity which causes a degradation of 
‘the ammoniated ingredients of the paste is un 
'?t~for use in an ammoniated type dentifrice 
_;paste; While tricalcium; phosphate has been 
heretofore employed as. a polishing agent in am 
moniated dentifrice pastes by itself, it does not 
possess sufficient abrasiveness to adequately pol 
- ish - the teeth. Recently, hydrous dicalcium 
orthophosphate Cal-IPO42H2O' has been widely 
employed. Previously, this compound could not '~' 
be used because of its tendency to harden in the 
presence of moisture and other chemicals. This 
has been overcome by the addition of a suitable 
stabilizer or hardening inhibitor, such as mag 
nesium trisilicate or other sequestering agent. 
However, in the presence of certain chemicals or 
ions, for example urea, ammonia or ammoniated 
ingredients, such inhibitors have proved entirely 
ineffective with the result that the hydrous di 
calcium orthophosphate (CaHPO4.2I-I2O‘) com 
pletely hardens, thereby destroying the denti 
frice. 

It is thus a principal object of the present in 
vention to provide an improved dentifrice. 
Another object of the present invention is to 

provide an improved dentifrice paste having su 
perior tooth polishing characteristics. 

Still another object of the present invention 
is to provide an improved dentifrice paste hav 
ing superior keeping qualities. , 
A further object of the present, invention is 

to provide an improved dentifrice of the am 
moniated type which possesses superior tooth 
polishing characteristics and keeping qualities, 
and is subject to a minimum of caking or hard 
ening. 

It has been discovered that anhydrous dical 
cium orthophosphate (CaHPOr) is entirely com 
patible with and stable in the presence of urea, 
ammonia, ammoniated and ammonia forming 

21) 

30 

40 

45 

50 

55 

2 -. 
compounds and ammonium ions, and is not sub 
ject to caking, setting or hardening in their 
presence. Many unusual and entirely unantici 
pated properties have been discovered in anhy 
drous dicalcium orthophosphate (CaHPO‘l) as 
used in dentifrices. By varying the relative pro 
portion of the anhydrous dicalcium orthophos 
phate (Cal-IP04) in a dentifrice paste, the abra 
siveness or polishing power of the dentifrice paste 
can be varied and controlled at will. Further 
more, it has been found that the addition of 
even relatively small amounts of the anhydrous 
dicalcium orthophosphate to the polishing agent 
in a dentifrice paste altered the polishing char 
acteristics thereof considerably beyond the extent 
normally to be expected or anticipated by the 
addition of such small quantities. The polish 
ing power of the combined polishing agents or 
abrasives was far in excess of the mathemati 
cal sum of their individual polishing powers. 
For example, the addition of ?ve percent by 
weight of anhydrous dicalcium orthophosphate 
to a dentifrice paste containing tricalcium 
phosphate as a polishing agent increases the 
polishing power of the dentifrice paste from 
three to ?ve times, whereas the addition of 
twenty-?ve percent by weight of anhydrous 
dicalcium orthophosphate will increase the abra 
siveness or polishing power from seven to 
?fteen times that of a dentifrice paste contain 
ing tricalcium phosphate alone. It thus appears 
that while anhydrous dicalcium orthophosphate 
is particularly useful in ammoniated or urea 
containing dentifrices, it may be employed to 
great advantage in any dentifrice. Therefore, 
the present invention broadly contemplates a 
dentifrice containing anhydrous dicalcium ortho 
phosphate, and in a narrower sense contemplates 
an ammoniated or urea-containing dentifrice 
containing anhydrous dicalcium orthophosphate. 
It is preferable that the anhydrous dicalcium 
orthophosphate is not the only polishing agent 
in the dentifrice but that some other compatible 
polishingyagent be employed with it, such as tri 
calcium phosphate. The total polishing agents 
should preferably constitute from forty to ?fty 
percent by weight of the dentifrice paste, the 
anhydrous dicalcium phosphate being present 
in amounts from one to twenty-?ve percent, the 
remainder being another abrasive such as tri 
calcium orthophosphate. In order to avoid 
scratching the enamel, the particle size of the 
anhydrous dicalcium orthophosphate should not 
exceed from one to ten microns. 
The active ingredients of the improved tooth 
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paste may be one or more of the following: 
urea, thiourea, non-toxic water soluble ammoni 
um compounds such as the ammonium phos 
phates or other alkaline ammonium salts, or 
other substance capable of producing ammonia 
in an oral environment. The active ingredients 
should constitute between one-half percent and 
?fty percent of the dentifrice. 
A preferred ammoniated dentifrice paste in 

accordance with the present invention would con 
tain from three to ?fty percent ‘urea; from one 
to seven percent diammonium hydrogen phos 
phate (N114) 2HPO4; from .one to live percent an~ 
hydrous dicalcium orthophosphate; from twenty 
?ve to ?fty percent tricalcium phosphate, water 
and other ingredients such as humectants, for 
example glycerin or sorbitol, detergents, ?avor 
ing agents and a thicknening agent such as 
carboxy methyl cellulose. 
A speci?c example of an ammoniated tooth 

paste embodying the present invention is as 
follows: 
Ingredient: Percentage by weight 

Water ___________________________ __ 16:66 

Urea _____________________________ __ 13.00 

v‘Detergent ________________________ __ 2.00 

Humectants ______________________ _1 22.50 

Anhydrous dicalcium orthoph'os 
phate __________________________ __ 5.00 

Tricalcium phosphate _____________ __ 35.64 

Thickening ‘agent ________________ __ 0.28 

Flavoring agent __________________ __ 1.92 

Diammonium hydrogen phosphate ___ 3.00 

It is obvious that the percentages of the above 
ingredients may be varied in accordance with 
the present disclosure and in accordance with 
the practices in the art. 
While there has been described preferred em 

bodiments of the present invention, it is obvious 
that numerous omissions and alterations ‘may be 
made without departing from the spirit thereof. 

I claim: 
1. .A dentifrice comprising the following in 
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gredients in substantially the percentages shown: 
Water ____ ____ 16.66 

Urea ___ 13.00 

Detergent _ 2.00 

Humectants ________ __ _____ __ _________ __ 22.50 

Anhydrous dicalcium orthophospha'te _,,___ 5.00 
Trical‘cium phosphate _________________ __ 35.64 

Thickening agent ____________________ __ 0.28 

Flavoring agent ______________________ __ 1.92 

Diammonium hydrogen phosphate ____ .. 3.00 

'2. A dentifrice paste comprising from 3% to 
50% by weight of urea, from 1% to 7% by weight 
of diarmnonium hydrogen phosphate, from 1% 
to 15% anhydrous dicalcium orthophosphate, 
from 25% to 50% tricalcium phosphate, a hu 
mectant and sufficient water to form a paste. 

'3. A dentifrice paste as claimed in claim 2, 
including a detergent and a thickening agent. 

4. A dentifrice paste comprising from 3% to 
50% .by weight of urea, from v1% to 7% by weight 
of diammonium hydrogen phosphate, between 
40% and ‘50% of polishing agents including tri 
calcium phosphate, and from 1% ‘to 25% anhy 
drous dicalcium phosphate, 2, humectant and 
su?icient water to form a paste. 
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