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ABSTRACT OF THE DISCLOSURE 
Dental tablet for use in place of toothpaste. The tablet 

contains an intimate blend of water-soluble, anticaries 
fluorine containing agents, such as stannous fluoride 
or sodium monofluorophosphate, polishing agent, such 
as agent including insoluble sodium metaphosphate, 
foaming agent, such as sodium lauryl sulfate, and releas 
able matrix, such as waxy polyethylene glycol. 
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The present invention relates to dentifrices. 
Toothpastes are, of course, the most commonly used 

dentifrices but, as generally employed, they do not ac 
complish as thorough a cleaning of the teeth as is de 
sirable. One problem arises through carelessness in brush 
ing, particularly a lack of thoroughness in brushing pos 
terior teeth. This is the location where caries occur most 
frequently. 

In addition, while toothpastes containing anticaries 
agents such as stannous fluoride have been widely used, 
it has been found that the activity of the added agent may 
diminish substantially on storage depending upon the par 
ticular formulation. 

It is therefore an object of this invention to provide a 
dentifrice which promotes more thorough cleaning of the 
posterior teeth on brushing. 

Another object of this invention is the provision of a 
dentifrice containing an anticaries agent which is resistant 
to loss of activity in the dentifrice on storage. 

Other objects of this invention will be apparent from 
the following detailed description and claims. In this de 
scription and claims, all proportions are by weight unless 
otherwise indicated. 

In accordance with one aspect of this invention, there 
is provided a unique compressed dental tablet for use, 
with a toothbrush, in place of toothpaste. The tablet, which 
contains an intimate blend of a water-soluble, anticaries 
fluorine containing agent, polishing agent, foaming agent 
and releasable matrix, has upper and lower convex sur 
faces, has a thickness at its thickest point of about 3 to 20 
mm., has a Stokes hardness of about 2.5 to 6.0 kg. The 
size, shape and consistency of the tablet are such that it is 
readily crushed between the teeth and, when so crushed, 
breaks up to form simultaneously a multiple combination 
of (a) powdery material which is released to form with 
the saliva a slurry containing a nonpalpable polishing 
agent and which has the effect of a toothpaste slurry and 
(b) larger, palpable, gritty fragments of the tablet. The 
tablet has a pH of about 4.5-6.5 when slurried in water at 
20% concentration. We have found that this substantially 
improves the cleaning of the lingual surfaces. Thus, in 
comparative tests, the use of the dental tablet of this in 
vention gave a considerably better removal of plaques 
and debris from the lingual surfaces than was obtained by 
the use of toothpaste. 
The tablet preferably has straight sides and has a length 

of about 8 mm. to 20 mm., a width of about 5 mm. to 
13 mm. and the maximum depth of the convexly curved 
top and bottom is preferably about 10 to 25% of the 
tablet width. Advantageously it is oblong, most preferably 
oval. The preferred tablet will be oblong in shape so as 
to better fit between the posterior teeth when used. 
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A preferred form of tablet in accordance with this in 

vention is illustrated in the drawing, in which 
FIGURE 1 is the top view of the tablet, drawn to 

Scale; 
FIGURE 2 is a side view of the tablet, drawn to scale; 
FIGURE 3 is a cross-sectional view taken along the 

line 3-3 of FIGURE 1; 
FIGURE 4 is a view showing the tablet just before 

it is crushed between the teeth. 
In accordance with this invention there is provided a 

crushable dental tablet containing a water-soluble, anti 
caries fluorine containing agent such as stannous fluoride, 
Sodium monofluorophosphate or sodium fluoride in com 
bonation with polishing agent, forming agent, a releasable 
matrix, all in a substantially anhydrous form. The amount 
of moisture in the tablet should preferably not exceed 
about 1%. We have found that the anticaries agent in 
such a dry tablet retains its effectiveness on storage for 
very long periods of time, in sharp contrast to the de 
terioration which takes place in toothpaste. 

In a preferred embodiment of the invention, the tablet 
contains the anticaries fluorine containing agent, a stabiliz 
er for the anticaries fluorine containing agent, a surface 
active foaming agent, a releasable matrix, and an agent to 
promote disintegration and a geiling agent together with 
a flavoring agent and an absorbent for the flavoring agent. 
The preferred active anticaries ingredients are stannous 

fluoride and sodium monofluorophosphate, which are 
preferably supplied in finely divided form, e.g., having 
a particle size in the range of about 880 microns to 1,800 
microns. This is considerably finer than the material con 
ventionally employed in making toothpaste where a coarse 
agent, such as stannous fluoride, is dissolved in water. 
The amount of anticaries agent in the tablet may be 
varied but should provide an effective, nontoxic amount 
containing above 0.01% fluoride (100 p.p.m.) per tablet. 
The maximum fluoride content of the tablet is typically 
about 1%. The preferred fluoride content is about 0.076 
to 0.3%, say 0.1%. Thus stannous fluoride, when em 
ployed, would be typically in amount of about 0.04 to 
4.1%, preferably about 0.3 to 1.24%, say 0.4%. Sodium 
monofluorophosphate, when employed, would be typically 
in amount of about 0.076 to 7.6%, preferably about 0.57 
to 2.3%, say 0.76%. It is within the scope of this in 
vention to use other active ingredients together with the 
anticaries fluorine-containing agent such as stannous fluo 
ride or sodium monofluorophosphate. Examples of such 
ingredients are quaternary ammonium salts such as di 
isobutylphenoxyethoxyethyl dimethyl ammonium chlo 
ride. In addition urea may be employed in certain of the 
compositions when packaged in moisture retardant pack 
ageS. 
The preferred polishing agents are insoluble phosphate 

salts, most preferably the insoluble sodium metaphosphate 
which has been found to be compatible with water-solu 
ble, anticaries fluorine-containing agent. Other specific 
polishing agents include insoluble potassium metaphos 
phate, calcium pyrophosphate, magnesium orthophos 
phate, trimagnesium phosphate, tricalcium phosphate and 
dicalcium phosphate dihydrate, calcium carbonate, an 
hydrous dicalcium phosphate and alumina. It is also with 
in the broader scope of the invention to employ other 
dental cleaning abrasives, which will not scratch the 
enamel surface of the teeth or abrade the dentin, such 
as calcium or magnesium carbonate, particularly when 
active ingredients other than fluorides are used in the 
tablet, 

This invention permits the use of combinations of 
fluorides and polishing agents which heretofore were not 
used in toothpaste. Many polishing agents contain calcium 
and cannot be used in fluoride containing toothpastes 
because the calcium reacts with the fluoride salt and re 
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duces the available fluorine. Thus, where cost of polish 
ing agent is of importance, it is possible to select the 
cheapest polishing agent for a far larger group of com 
pounds and to use the polishing agent as a powder. The 
average particle size of the polishing agent may be the 
same as that usually employed for dentifrices, e.g., in the 
range of about 2 to 6 microns, preferably 3.5 to 5 mi 
crons, with about 99.9% of the polishing agent passing 
a standard 200 mesh sieve which has openings about 
0.074 mm. in diameter and well over 95%, typically 
99%, passing a standard 325 mesh sieve (which has open 
ings about 0.044 mm. in diameter). The amount of 
polishing agent in the composition is advantageously in 
the range of about 20 to 95%, preferably about 50 to 
85%. 

Insoluble sodium metaphosphate often contains a solu 
ble impurity, Soluble sodium trimetaphosphate. In order 
to avoid certain undesirable effects of the sodiurn tri 
metaphosphate, it is preferable to include in the com 
position a material which inactivates or neutralizes this ; 
Soluble impurity such as anhydrous dicalcium phosphate. 
Other suitable inactivators would be any of the slightly 
Soluble magnesium or aluminum phosphates. A suitable 
proportion of the anhydrous dicalcium phosphate is up 
to about 5% by weight of the insoluble sodium meta- 2 
phosphate. 
The foaming agent in the composition may be any of 

those surface active agents employed as detergents and 
Sudsing agents in dentifrices. Water-soluble sulfates of 
compounds having long chain alkyl radicals (e.g., chains 
of 10 to 18 carbon atoms) are suitable. One preferred 
material is a long chain fatty acid monoglyceride sulfate, 
such as the sodium salt of hydrogenated coco fatty acid 
monoglyceride sulfate used alone or in combination with 
Sodium lauryl sulfate. Other suitable materials are the 
fatty acid amides of amino acids such as sodium N-lauroyl 
sarcosinate. The proportion of the detergent is advan 
tageously in the range of about 1-10%. 
The releasable matrix in the composition is a binder 

which serves to unite the fine particles of the composi 
tion into a coherent mass when the composition is com 
pressed as a tablet. A particularly suitable binder is a 
Waxy polyethylene glycol, such as a polyethylene glycol 
of average weight of about 300 to 8,000, e.g. the products 
sold as "Carbowax 6000' and “Carbowax 4000. In the 
manufacture of the tablets we have found it highly ad 
vantageous to supply the binder ingredient in a finely 
divided solid condition, e.g., in the form of fine particles 
which will pass a U.S. Standard 80 mesh screen (which 
has openings about 0.177 mm. in diameter) and prefer 
ably a 100 mesh screen (which has openings about 0.149 
mm. in diameter). Particularly good results have been 
obtained, in the manufacturing procedure, by bringing 
the fine binder particles into contact with the much more 
finely divided polishing agent before the substantial ad 
dition of the other ingredients of the composition. In 
place of the waxy polyethylene glycol, other waxy ma 
terial such as tristearin, paraffin and the like may be 
used. The amount of binder is advantageously in the 
range of about 4-20% of the composition. 
The preferred compositions of this invention also con 

tain a small amount of a gelling or thickening agent which 
helps to produce a stronger foam on brushing. Suitable 
gelling agents are generally natural and synthetic gums 
and gumlike materials, such as sodium carboxymethyl 
cellulose, Irish Moss, gum tragacanth, gum acacia, gelatin, 
Sodium alginate, methyl cellulose, polyvinyl-pyrrollidone 
and the like. The proportion of gelling agent in the 
composition is advantageously in the range of up to about 
2%. 
The stability of the stannous fluoride in the composi 

tion may be enhanced by the inclusion of tetrasodium 
pyrophosphate, advantageously present in proportions in 
the range of about 0.1% to 0.4% based on the weight 
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4. 
questering agents may be employed together with, or in 
place of, the tetrasodium pyrophosphate. 
The final disintegration of the tablet in the saliva is 

promoted by the presence of small amounts of starch, 
e.g., in amounts up to about 4%, that, about 0 to 4%, 
preferably about 2 to 3%, Arrowroot starch, corn starch, 
purified cellulose, olginic acid, methyl cellulose and the 
like are particularly suitable for this purpose. 
Any suitable flavoring oils, e.g. menthol or oils of 

spearmint, peppermint, wintergreen or fruit flavors alone 
or in combination, may be used in the composition in 
amount sufficient to give the desired flavor, generally less 
than about 2%. The flavor oil is desirably absorbed on 
a finely divided fiavor retainer. A preferred flavor re 
tainer is very finely divided silica (e.g., having a particle 
size of under one micron, and a correspondingly large 
surface area). Other flavor retainers, known in the art, 
may also be used, e.g., the natural gums such as gum 
karaya and gum arabic. Microcrystalline cellulose has 
also given good results as a flavor retainer. The amount 
of favor retainer to be used is in part dependent on the 
amount of flavoring agent in the composition; in general 
the amount of flavor retainer is about 0.5 to 3.0%. 
To contribute desirable sweetness to the taste of the 

flavor, a sweetening agent such as sodium saccharin or 
sodium, potassium and calcium salts of cyclohexylsul 
famic acid is advantageously added in amounts up to 
about 0.67%. 

It is advantageous to include a lubricant in the com 
position to aid in its processing in the tabletting ma 
chinery. Talc is excellent for this purpose. Magnesium 
and calcium stearate are also suitable. The proportion 
of lubricant is generally in the range of about 0.1 to 5% 
by weight. 

In the preferred compositions of this invention, manni 
tol is included. This ingredient aids in the disintegration 
of the tablet in the saliva of the mouth and improves 
the smoothness of the tablet during disintegration, there 
by permitting the tablet to melt readily in the mouth. It 
also enhances the flavor and sweetness of the mixture. 
The amount of mannitol is advantageously in the range 
of up to 50% of the composition. 
The inclusion of finely divided cellulose in the com 

position, in amounts up to about 10%, enhances the effect 
of the binder and also aids in the disintegration of the 
tablet in the saliva of the mouth. It also serves as a filler. 

Suitable coloring agents may be incorporated in the 
mixture for esthetic effect. The moisture content of the 
tablet is desirably less than about 1%, e.g. about 0.5 to 
1.0%. Preferably the tablet when made into a 20% solids 
slurry will have a pH of 5.0-6.0. 

In the manufacture of the tablet it is advantageous to 
first blend the insoluble powdered abrasives or polishing 
agents and the powdered releasable matrix binder in a 
powder mixer, than add the water-soluble anticaries 
fluorine-containing powder together with the foaming 
agent, all in dry condition, to the mixer. A stabilizer for 
the anticaries agent and a gelling agent may also be 
blended together with the anticaries agent and the foam 
ing agent. The flavoring agent, sweetener (e.g., saccharin) 
and flavor retainer may then be separately blended to 
form a dry powdery mass which is then blended thorough 
ly in the powder mixer with the previously mentioned 
mixed ingredients. The disintegrators and fillers, in dry, 
powdered condition, may then be incorporated. Prior to 
tabletting the powdered talc may be mixed thoroughly 
with the powder. The mixture is then fed to a suitable 
tablet press, such as a rotary tablet press, where it is 
compressed at a pressure high enough to produce a 
tablet of the desired hardness, generally about 350-1,400 
kg./sq. cm. In the case of the preferred compositions, 
this pressure is about 1,125 kg./sq. cm. 

In accordance with certain aspects of this invention, 
the preferred tablet contains a unit dosage for dental 

of the composition, Less preferably, other nontoxic se- 75 use, say about 500–550 ng, typically about 520 mg. 
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Such a tablet preferably includes about 0.49 to 0.55 mg. 
of fluorine, which may be present in compounds Such as 
stannous fluoride (1.98 to 2.18 mg.) or sodium mono 
fluorophosphate (3.76 to 4.15 mg.). The unit dosage 
tablet also includes about 331.6 to 366.5 mg. of polishing 
agent, about 12.35 to 13.65 mg. of foaming agent and 
about 49.3 to 54.7 mg. of releasable matrix. 
The following examples illustrate preferred embodi 

ments of the invention. 

EXAMPLE 1. 

The tablet was made up of the following composition. 
Ingredients: Parts by weight 

Insoluble sodium metaphosphate (microcrys 
talline powder of food grade purity) ----- 61.13 

Anhydrous dicalcium phosphate (microcrys 
talline powder, food grade purity, meeting 
NFXI purity limits) ------------------- 6 

Polyethylene glycol having an average molec 
ular weight of 6,000-7,500 (Carbowax 
6000) ------------------------------ 10 

F.C. & C. Blue it 1 Lake (Blue it 1, 10% 
precipitated on alumina Substrate -------- 0.017 

F.D. & C. Violet it 1 Lake (Violet it 1, 10% 
precipitated on alumina Substrate) ------- 0.017 

Stannous fluoride ----------------------- 0.4 
Tetrasodium pyrophosphate -------------- 0.4 
Sodium salt of hydrogenated coco fatty acid 

monoglyceride sulfate ----------------- 2 
Sodium lauryl Sulfate ------------------- 0.5 
Sodium carboxymethylcellulose (CMC-7 
MP) ------------------------------- 1.25 

Silica (particle size 0.015–0.020 micron, Cab 
O-Sil M-5) -------------------------- 25 

Flavoring oil --------------------------- 1.75 
Sodium Saccharin ----------------------- 0.325 
Finely divided woodpulp cellulose (Solka 

Floc BW 100) ------------------------ 5.475 
Mannitol (N.F.) ------------------------ 5 
Arrowroot starch ----------------------- 2.5 
Alabama talc (U.S.P.) ------------------- 2 

The ingredients were blended in the manner previously 
described and compressed in a tabletting machine at a 
pressure of 1,125 kg./sq. cm. to produce tablet slugs. The 
slugs were crushed through an 8-12 U.S. standard mesh 
screen (having openings 2.38-1.68 mm. in diameter) 
and the resulting granules were tabletted at 1,125 kg./sq. 
cm. to produce tablets having a Stokes hardness of 
3-4.5 kgs. Each tablet had the doubly convex shape : 
illustrated in the drawing (which is drawn to scale) and 
was 0.127 cm. long and 0.0724 cm. wide and, at its 
thickest point, was 0.0524 cm. thick. Each tablet had 
a circumferential straight-sides surface band (reference 
numeral 3) 0.0318 cm. in height, whose straight sides : 
were parallel to the short (thickness) axis of the tablet. 

EXAMPLE 2 

The tablet was made up of the following composi 
tion. 

Ingredients: Parts by weight 
Insoluble sodium metaphosphate (microcrys 

talline powder of food grade purity) ---- 
Anhydrous dicalcium phosphate (microcrys 

talline powder, food grade purity, meeting 
NFXI purity limits) ------------------ 

Polyethylene glycol having an average molec 
ular weight of 6000-7500 (Carbowax 
6000) ------------------------------ 

F.D. & C. Blue #1 Lake (Blue it 1, 10% pre 
cipitated on alumina substrate) and F.D. 
& C. Violet #1 Lake (Violet #1, 10% pre 
cipitated on alumina substrate) -------- 

Sodium monofluorophosphate ------------ 

60.714 
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Ingredients: Parts by weight 

Tetrasodium pyrophosphate -------------- 0.4 
Sodium salt of hydrogenated coco fatty acid 

monoglyceride Sulfate ---------------- 2 
Sodium lauryl Sulfate ------------------ 0.5 
Sodium carboxymethylcellulose (CMC-7 
MP) ------------------------------ 1.25 

Silica (particle size 0.015–0.020 micron, Cab 
O-Sil M-5) ------------------------- 1.25 

Flavoring oil -------------------------- 1.75 
Sodium saccharin ---------------------- 0.325 
Finely divided woodpulp cellulose (Solka 

Floc BW 100) ---------------------- 5.475 
Mannitol (N.F.) ---------------------- 5 
Arrowroot starch ---------------------- 2.5 
Alabama talc (U.S.P.) ------------------ 2 

The tablets were made in the manner previously described 
by blending, compressing at 1,125 kg./sq. cm., crushing, 
and tabletting at 1,125 kg./sq. cm. thereby obtaining 
tablets having a Stokes hardness of 3-4.5 kgs. Each 
tablet had the doubly convex shape illustrated in the draw 
ing (which is drawn to scale) and was 0.127 cm. long 
and 0.0724 cm. wide and, at its thickest point, was 
0.0524 cm, thick. Each tablet had a circumferential 
straight-sides surface band (Reference numeral 3) 0.0318 
cm. in height, whose straight sides were parallel to the 
short (thickness) axis of the tablet. 
When the tablets of each of the examples are used, 

the average user naturally bites down on it with the 
posterior teeth, usually crushing the tablet between the 
first molar and either a bicuspid or another molar. The 
dentifrice then follows the usual food paths in and around 
the posterior teeth. The bits and pieces formed (together 
with powder) when the dentifrice is crushed make the 
user more apt (than when toothpaste is used) to clean 
away food debris that collects in the interproximals and 
along gingival margins, Because the user feels the pres 
ence of these particles he tends to continue brushing 
until the particles are removed. In this way the user is 
automatically encouraged to brush the buccal surfaces of 
posterior teeth and the lingual surfaces of all teeth, and 
thus to clean more thoroughly the areas where caries 
occur most frequently. 

In addition, the fluoride-containing tablets of this in 
vention have demonstrated much better retention of their 
content of active material on storage than fluoride-con taining toothpaste. 

Although the present invention has been described with 
reference to particular embodiments and examples, it will 
be apparent to those skilled in the art that variations and 
modifications of this invention can be made and that 
equivalents can be substituted therefor without depart 
ing from the principles and true spirit of the invention. 
We claim: 
1. A dental tablet crushable with the teeth into pow 

dery material containing a polishing agent and larger 
palpable, gritty fragments for use in the brushing of teeth 
with a toothbrush comprising an intimate blend of water 
soluble, anticaries, fluorine-containing agent selected from 
the group consisting of stannous fluoride and sodium 
monofluorophosphate in an amount to provide a fluorine 
content in said tablet of about 0.01% to 1% by weight, 
about 20% to 95% by weight of a polishing agent, about 
1% to 10% by weight of foaming agent, and about 4% 
to 20% of waxy releasable matrix selected from the group 
consisting of a polyethylene glycol, tristearin and paraffin; 
said tablet having a moisture content up to about 0.01% to 
about 1% by weight, said tablet having upper and lower 
convex surfaces, a thickness at its thickest point of about 
3 to 20 mm. and a Stokes hardness of about 2.5 to 6.0 
kgs.; Said tablet having a pH of about 4.5 to 6.5 when 
slurried in water at 20% concentration. 

2. A dental tablet for use in brushing of teeth with a 
toothbrush as claimed in claim 1 wherein said tablet 
further comprises about 0.1% to 0.4% by weight of a 
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stabilizer for said water-soluble anticaries containing 
agent, up to about 4% by weight of an agent to promote 
disintegration, up to about 2% by weight of a gelling 
agent, less than about 2% of a flavoring agent and about 
0.5 to 3.0% of an absorbent for said flavoring agent. 

3. A dental tablet for use in brushing of teeth with a 
toothbrush as claimed in claim 1 wherein said water 
soluble anticaries fluorine-containing compound is stan 
nous fluoride. 

4. A dental tablet for use in brushing of teeth with a 
toothbrush as claimed in claim wherein said Waxy re 
leasable matrix is a polyethylene glycol. 

5. A dental tablet for use in brushing of teeth with a 
toothbrush as claimed in claim wherein said tablet has 
a length of about 8 mm. to 20 mm., a width of about 5 
mm. to 13 mm. and the maximum depth of the convexly 
curved top and bottom is preferably about 10 to 25% of 
the width of said tablet. 

6. A dental tablet for use in brushing of teeth with a 
toothbrush as claimed in claim wherein said tablet 
contains a unit dosage for dental use and comprises about 
0.49 to 0.55 mg. of fluorine provided by said water 
soluble, anticaries fluorine-containing compound, about 
331.6 to 366.5 mg. of said polishing agent, about 12.35 to 
13.65 mg. of said foaming agent and about 49.3 to 54.7 
mg. of said releasable matrix. 

7. A dental tablet for use in brushing of teeth with a 
toothbrush as claimed in claim 1 wherein said fluorine 
content of said tablet is about 0.076 to 0.3% by weight. 

8. A dental tablet for use in brushing of teeth with a 
toothbrush as claimed in claim 7 wherein said water 
soluble anticaries fluorine-containing compound is sodium 
monofluorophosphate. 
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9. A dental tablet for use in brushing of teeth with a 

toothbrush as claimed in claim 1 wherein said polishing 
agent is a powdered insoluble phosphate salt having an 
average particle size of about 2 to 6 microns. 

10. A dental tablet for use in brushing of teeth with 
a toothbrush as claimed in claim 9 wherein said polishing 
agent comprises sodium metaphosphate and anhydrous di 
calcium phosphate, said anhydrous dicalcium phosphate 
being present in amount up to 5% by weight of said 
sodium metaphosphate. 

11. A dental tablet for use in brushing of teeth with a 
toothbrush as claimed in claim 1 wherein said foaming 
agent is a surface active detergent. 

12. A dental tablet for use in brushing of teeth with 
a toothbrush as claimed in claim 11 wherein said surface 
active detergent is selected from the group consisting of 
sodium N-lauroyl sarcosinate, sodium lauryl sulfate, and 
the sodium salt of hydrogenated coco fatty acid mono 
glyceride Sulfate. 
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