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This is a continuation of my copending application Ser. 
No. 508,253 ?led Nov. 17, 1965, for Fluoride-Dentifrice 
Composition, Process and Apparatus for Dispensing the 
Same, said application Ser. No. 508,253 being a continua 
tion of my application Ser. No. 187,769, ?led Apr. 16, 
1962. Both of the above mentioned applications are now 
abandoned. 

This invention relates to a novel container structure 
for the predetermined concomitant dispensing of a plu 
rality of ?uent material such as dentifrice compositions 
that are isolated within the container prior to dispensing. 
These compositions may for example be new and useful 
?uoride-containing compositions that will release com 
bined ?uorides and/0r ?uoride ions only when brought 
into contact. ' 

More speci?cally, the invention in its preferred em~ 
bodiment comprises a compartmented toothpaste tube 
which is adapted to hold separately two (or more) distinct 
dentifrice compounds (each of which is reactive and/or 
otherwise non-compatible with the other) and to expel 
these compounds into mutual contact at substantially the 
same time so that they are mixed together in de?nite, pre 
determined proportions just before they are applied to the 
teeth. 

It is the major object of the invention to provide a novel 
compartmented ?exible tube structure especially adapted 
to isolate incompatible materials, such as acidic compo 
nents and certain therapeutic alkaline components of tooth 
paste, and to expel these materials substantially simul— 
taneously into mixing contact in de?nite predetermined 
proportions. 

Further objects of the invention will appear as the de 
scription proceeds in connection with the appended claims 
and the annexed drawings wherein: 
FIGURE 1 is a side elevation partially broken away 

and in section showing a toothpaste tube structure accord 
ing to one embodiment of the invention; and 
FIGURES 2 and 3 are similar views showing two other 

structural embodiments of the invention. 
It is presently recognized that the presence of certain 

soluble ?uoride compounds (e.g. sodium ?uoride, stan~ 
nous ?uoride, stannous monochloromono?uoride, stannous 
monochlorotri?uride, etc.) in toothpaste only partially re 
duce the incidence of dental caries. Therefore, any addi 
tional compound which has been recognized as an anti‘ 
caries agent-—acting via means which di?’er from the 
mode of action of ?uoride compounds—would be a most 
valuable addition to the anti-caries potential of ?uoride 
dentifrices. 

Also, the ?uoride toothpastes presently offered to the 
public have a number of disadvantages. One drawback is 
that the active ?uoride compounds in such toothpastes 
tend to react with other necessary components of tooth 
paste. Such reaction of ?uorides, of course, renders the 
?uoride ions and/ or ?uorine molecules substantially un 
available as effective anti-caries agents ‘after the tooth 
paste has been stored for but an extremely short period of 
time. This tendency for the ?uoride to become rapidly “in 
activated” and rendered “unavailable” is for example 
recognized in United States Patent No. 2,876,166. 

Thus, whether or not the ?uoride in toothpastes is sta~ 
bilized with such common materials as stannous metaphos 
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phate, stannous pyrophosphate, stannous tartrate, stannous 
citrate, and/or stannous male'ate, etc., it has been found in 
practise that the resulting ?uoride composition rapidly 
loses its effectiveness in the presence of such materials as 
ammoniated compounds, calcium phosphates, urea, and 
certain of the more favored ?avoring agents. Also, United 
States Patent No. 2,749,278 distinctly discloses that acid 
?uorides react with colloidal silica-containing abrasives to 
a marked extent and also with certain alkaline compounds 
needed in all toothpastes. This renders a major proportion 
of the ?uorine substantially non-available for its intended 
purpose, while at ‘the same time, causing objectionable 
stiffening and caking of the toothpaste within the usual 
tube. . 

Also, in the past, it has been necessary to heat-treat 
calcium phosphate polishing agents at about 300° to 1500” 
C. to increase ?uoride-compatibility of these agents. Such 
a heat-treatment step is manifestly not only costly but 
time consuming. Nonetheless, non-heat treated calcium 
phosphates, especially dicalciurn orthophosphate, is among 
the most popular of dentifrice polishing agents. 

Furthermore, a highly preferred toothpaste-polishing 
agent “Kaopolite” (LS. kaolinite,—Al2O3-2H2O-2SiO2) 
cannot be used at present in ?uoride toothpastes due to 
?uoride-“silica” (?uoride-$02) reactions. These reactions 
not only de-activate the ?uoride ions——but also change 
the characteristics of the kaolinite by causing particles of 
kaolinite to adhere together in “clumps.” Kaolinite is a 
unique polishing agent in that 96% of it may be com 
minuted into 2 micron size or smaller-whereby to pre 
clude “grittiness.” Indeed, even 3 micron kaolinite feels 
like talc—but, unlike talc, has tremendous polishing pow 
er. The presence of ?uorides raises the micron size to an 
extent that the toothpaste either is “chalky” and/or is 
drastically altered in polishing power. 

Finally, toothpaste containing milk of magnesia cannot 
be used at all in the case of added ?uorides, although milk 
of magnesia may often be ‘a desirable compound in tooth 
paste. Therefore, all of the’ presently available ?uoride 
dentifrices leave much to be desired. 

In accordance with the present invention, 
going disadvantages are overcome by providing a dispens 
mg container structure wherein all acid ?uoride compo 
nents are maintained separate from all alkaline compo 
nents until used. This improves the shelf-life and stability 
of all of the ingredients in the dentifrice composition. 

The invention thus allows, for the ?rst time, the simul 
taneous polytherapeutic use of not only stannous ?uoride 
and/ or other active ?uoride compounds (with or without 
an added anti-bacterial agent such as, for example, hexyl 
resorcinol and/ or hexachlorophene), but also the use of 
other therapeutic anti-caries ingredients such as urea, di 
basic ammonium phosphate, certain anti-enzymes, milk 
of magnesia, etc. Furthermore, the ultimate in ?avoring 
agents now may be employed as well as the ?rst-rate pol 
ishing agent Kaopolite. 

Referring now to the drawing, the novel collapsible 
tube construction preferably employed in the invention is 
such that the tube contains one or more walls or imperme 
a-ble membranes running longitudinally thereof and at 
least substantially separating the tube into two or more 
individual compartments. In the case where a single sepa 
rating membrane runs the complete length of the tube, 
two nozzles or ori?ces are provided as shown in FIGURE 
1, wherein the nozzles converge towards a common point. 
Alternatively, the membrane may extend from the pos 
terior portion of the tube up to exceedingly close prox 
imity with the open inner end of a single nozzle as shown 
in FIGURE 2. 

Still another embodiment of the present invention is 
shown in FIGURE 3 wherein there is used an inner 
smaller tube connected at each end to and disposed 

the fore- _ 



3,335,912 
3 

coaxially within an outer larger tube, wherein the lengths 
of the respective tubes are substantially coextensive one 
with the other, so that the dentifrice compounds within 
each tube may be mixed simultaneously while being eject 
ed through a common aperture such as a typical threaded 
nozzle. 

Whatever the particular structure of the tube selected 
may be, it is manifest that the individual compartments 
may be either the same size or of differing sizes, depend 
ing upon the volume and number of the particular denti 
frice compounds used. Also, it will be obvious to those 
skilled in the art that combinations and other variations 
of these structures may be made within the spirit of this 
invention. 

In order to more fully illustrate but not to limit the 
present invention, more particular reference is made to 
the accompanying drawing in which corresponding or like 
parts are designated by the same reference numerals 
throughout. 

In FIGURE 1, numeral 1 designates a collapsible tube 
having a dividing membrane 2. The dividing membrane 
2 runs the complete longitudinal length of tube 1, and 
two converging discharge nozzles 3 and 4 are provided, 
each of which is mounted on a relatively stiff threaded 
neck portion 5. In the illustrated embodiment neck 5 is 
closed at its outer end by end wall 11 to which membrane 
2 is attached, and the nozzles 3 and 4- project from open 
ings in wall 11. A cap 12 is provided on neck 5 for cov 
ering the discharge openings of the respective nozzles air 
tight. The membrane 2 thus forms two completely separate 
compartments 8 and 10, each of which may contain a 
different toothpaste ingredient or ingredients and each 
of which is connected to discharge through a separate 
nozzle 3 or 4. 

In FIGURE 2, the dividing membrane 2 extends from 
the posterior portion 7 of the tube 1 so that it is only in 
close proximity with (but not abutting) the discharge 
opening in the interior wall 9 of the neck portion 5 of 
the collapsible tube 1. In this embodiment materials 
from the compartments 8 and 10 are mixed during pas 
sage through the bore of neck 5. 

In FIGURE 3, an inner tube 13 providing compart 
ment 8 is mounted coaxially Within an outer larger 
tube 14 to provide another compartment 10. There is 
also provided a key 16 mounted and secured within the 
posterior portion 7 of tube 1 and adapted to wind and 
thereby collapse both tubes to expel the ingredients from 
the respective tubes in a uniform manner. In this em 
bodiment the discharge end of inner tube 13 extends 
through the bore of neck 5 so that the ingredients are 
mixed only outside the tube. It is obvious that such a key 
16 could be utilized in a like manner for the tubes in 
FIGURES 1 or 2. 

In practicing the invention it will be noted that only 
one compartment, such as compartment 8 (or compart 
ment 10 if more practical) contains a dentifrice com 
position consisting essentially of about 0.1 to 0.8 or 1.5% 
stannous ?uoride, e.g., 0.4% stannous ?uoride (or other 
suitable alkali metal ?uoride and/ or alkaline earth metal 
?uoride and/or amine-?uoride such as 9-?uorenamine 
or 2,7-?uorene-diarnine, etc.), optionally stabilized with 
about 0.0 to 5%, preferably 0.1 to 3.0%, e.g., 1.5% of 
stannous metaphosphate, stannous tartrate, stannous cit 
rate, stannous maleate or especially stannous pyrophos 
phate. 
The inclusion of 0.0 to 10.0%, preferably 0.5 to 3.0% 

e.g., 1.25% of carboxymethyl cellulose, and a humectant 
such as 0.0 to 50.0%, preferably 10.0 to 40%, e.g., 25% 
ethylene glycol or especially glycerol, sorbitol, etc., is, 
in certain instances, advantageous but optional. The use 
of about 5—30% water, preferably 8-25% water; e.g., 
15% ‘water is desirable, whereas, the presence (or ab 
sence) or 0—10%, preferably, 0.1-5.0%, e.g., 1.0% hexa 
chlorophene is optional. 
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The second tube compartment, such as compartment 
10, may optionally contain additional hexachlorophene 
(e.g., 5.0%) and/ or the carboxymethyl cellulose and the 
humectant in the quantities given before, should com 
partment 8 not contain these materials. Alternatively, 
the compartments 8 and 10 may each contain approxi 
mately half of these materials, or the ratio of these ma 
terials, with respect to compartments 8 and 10, may be 
varied from about 1-5 to 5-1, respectively. 

In any case, the second tube compartment will, in all 
instances, contain all materials which are active in an 
“alkaline” medium and/ or more stable in an alkaline me 
dium, but which are reactive with the acid ?uoride ma 
terials in the ?rst compartment 8. Such alkaline materials 
include, among others, certain ?avoring agents such as 
peppermint and/or oil of Wintergreen; coloring agents 
(unless the compartment 8 contains the sole coloring 
agent or agents); sudsing agents or surface-active agents 
such as sarcosides, soaps, sulphonates, etc., especially N 
lauroyl sarcosinate, sodium lauryl sulphate or sulphonate, 
sodium N-lauroyl sarcosinate, alkyl (aralkyl and/ or alk 
aryl) sulphates and/or s-ulfoacenates and/ or sulphonates 
(e.g., potassium lauryl sulphate and/ or sulphonate), mon 
oglyceride sulphates and/or sulphonates, etc., alkaline 
earth metal phosphates such as dicalcium or tricalcium 
phosphates (preferably calcium pyrophosphate), and/or 
alumina, and/ or colloidal magnesium aluminum silicate, 
‘and/or magnesium trisilicate and/or magnesium pyro 
phosphate, milk of magnesia (i.e., magnesium hydroxide), 
sodium metaphosphate, calcium carbonate, urea and/or 
dibasic ammonium phosphate, etc. (and/or certain other 
dentifrice compounds having a pH above about 7.1) in 

_ amounts known to those skilled in the art. The inclusion 

35 
of ?llers, emulsi?ers, gums and/or alkali metal salts of 
alkoxyalkyl cellulose compounds such as‘ (sodium) car 
boxymethyl cellulose or its equivalent, as well as other 
common materials used in toothpaste is also optional, but 

7 within the scope of the present invention. 
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As an example, the compartment 10, which is free of 
acid ?uoride materials, may contain, by weight, such com 
ponents as the following: 

General Preferred Speci?c 
Component Range Range Amount 

(percent) (percent) (percent) 

Carboxymethyl cellulose _ _ . _ _ __ 0-10 0 5-3.() 1.20 

Urea. ___________ ._ 0-50 10-30 22. 0 
Hexaehloropheue 1 0-10 0.3-5.0 1. 50 
Glycerine _______ __ 0-50 10-40 20. 0 
Flavoring agents 2__ __ 0.1-8.0 0. 5-3. 0 2.0 
Kaolinite polisher 3 _____________ -- 0. 2-20. 0 1. 0-4. 0 5. 0 
Surfactant (Na-N-lauroyl 
sarcosinate) ___________________ __ 0. 2-10. 0 0.3-5 0 3.0 

Abrasive (calcium pyrophos 
phate) ................. __ 0. 5-60. 0 20-50 40. 0 

Dibasic ammonium phosph 0-60 20-50 35.0 
Na lauroyl sulfate _______ __ 0-5.0 0 l-2. 0 1.0 
Lauryl alcohol ____________ _- 0-5 0-1 0. 0 
Monoglyceride sulionate-.. 0-8. 0 0. 1-2 0. 8 

ater __________________________ _. 0-30 6-20 15. 0 

1 The use of other anti-bacterial agents (such as hexyl resorcinol in 
similar concentrations) is also within the scope of this invention. 

2 Eg. , 1.5% peppermint-0.5% oil of Wintergreen. 
3 Or 5.0% non-heat treated dicalcium orthophosphatev 

It is to be understood that the present invention is not 
limited to the speci?c procedures, compositions and ex 
amples herein described solely for purposes of illustra 
tion, but may be carried out ‘in other analogous or equiv 
alent ways without departing from the spirit of the inven 
tion or the scope of the appended claims. 
What is claimed and desired to be secured by Letters 

Patent is: 
1. A collapsible dispensing tube comprising an outer 

?exible tubular wall closed at one end and formed at the 
other end with a relatively stiff, externally threaded hol 
low neck portion, said neck portion being formed at its 
outer end with an end wall extending transversely of the 
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longitudinal vaxis of said neck portion, an internal, ?exible 
wall disposed within the space delimited by said tubular 
wall and being ?xed at opposite ends to said closed end 
and to said end wall to divide the space within said tubular 
wall into at least two side-by-side longitudinal compart 
ments of predetermined relative volume for containing 
and isolating bodies of incompatible, ?uent materials, 
said end wall extending across and delimiting correspond 
ing ends of said compartments and having side-by-s-ide, 
spaced apart apertures opening into said compartments, 2 
pair of side-by-side, spaced apart, inclined discharge noz— 
zles formed on said end wall in registry with respective 
ones of said apertures, said nozzles projecting outwardly 
from said end wall and converging towards each other, 
said tubular wall along with said internal wall being adapt 
ed to be ‘rolled towards said neck portion to simul 
taneously discharge the materials in said compartments 
through said nozzles and toward each other for contact 
outside of the compartments, and ‘a hollow ca-p adapted 
to ?t over and to be threaded onto said neck portion and 
cooperating with said end wall to de?ne a con?ned, sub 
stantially air tight space receiving said nozzles. 
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2. The collapsible dispensing tube de?ned in claim 1 

wherein the material in one of said compartments incor 
porates an acid fluoride ‘and wherein the material in the 
other of said compartments incorporates an alkaline com 
pound capable of chemically reacting with said acid ?uo 
ride Within a short time after contact therewith, said ma 
terials being maintained apart in active condition during 
storage in their respective compartments and being dis 
pensible through said nozzles for immediate concomitant 
use before any appreciable reaction takes place. 

3. The collapsible dispensing tube de?ned in claim 2 
comprising a key formed rigid with and projecting from 
said closed end for rolling up said tubular wall. 
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