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r57l ABSTRACT 
An oral composition such as a dentifrice or mouthwash, 
containing an aq~ous phase of water and as solubilixing 
agent propylene glycol, dipropylene glycol, methyl 
cek9olve. ethyl cellosolve, olive oil, castor oil, amyl 
acetate, ethyl acetate, glyceryl tristeamte or benxyl 
benxoate mixed with at least one of glycerine and sorbi- 
tol, a substantially water-insoluble noncationic antibac- 
terial antipkque agent, such as 2,4,4’-trkhloro-2’- 
hydroxydiphenyl ether (tric~osan), and a synthetic ani- 
onic linear polymeric polycarboxylate having a molecu- 
lar weight of about 1,000 to about 1,000,000. 

18 Claim, No Dmuinga 
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ANTIBACXERIAL ANTIPLAQUE ORAL. 
COMPOSITION 

This application is a continuation-in-part of applica- 
tion Ser. No. 07/008,901, Bled Jan. 30, 1987. 

This invention relates to an antibacterial antiplaque 
oral composition. More particularly, it relates to an oral 
composition containing a substantially water-insoluble 
noncationic antibacterial agent effeotive to inhibit 
Plaque. 

Dental plaque is a soft deposit which forms on teeth 
as opposed to calcuhis which is a hard calcitied deposit 
on teeth. Unlike calculi plaque may form on any part 
of the tooth surface, particularly including at the gingi- 
val matgin. Hence, besides being unsightly, it is impli- 
cated in the occurence of gingivitis. 

Accordingly, it is highly desirable to include anthni- 
crobial agents which have been known to reduce plaque 
ia oral compositions. Frequently, cationic antibacterial 
agents have been suggested. Moreover, in U.S. Pat. No. 
4,022,880 to Vinson et al, a compound providing xinc 
ions as an anticalculus agent is admixed with an antibac- 
terial agent effective to retard the growth of plaque 
bacteria. A wide variety of antibacterial agents are de- 
scribed with the zinc compounds including cationic 
materials such as guanides and quaternary ammonium 
compounds as well as non-cationic compounds such as 
halogenated sahcylanilides and halogenated hydrox- 
ydiphenyl ethers. The noncationic antibacterial anti- 
plaque halogenated hydrocydiphenyl ether, triclosan, 
has also been described in combiition with zinc citrate 
trihydrate in European Patent Publication No. 0161,899 
to Saxton et al. 

The cationic antibacterial materials such as chlorhexi- 
dine, benxthoniua~ chloride aud cetyl pyridinium chlo- 
ride have been the subject of greatest investigation as 
antiiterial antiplaque agents. However, they are not 
effective when used with anionic materials. Nonca- 
tionic antibacterial materials, on the other hand, can be 
compatible with anionic components in an oral compo- 
sition. 

However, oral compositions typically are mixtures of 
numerous components and even such typically neutral 
au~terials as humectants can effect performance of such 
compositions. 

It is an advantage of this invention that an oral com- 
position containing a substantially water-insoluble non- 
catioaic antibacterial agent and a synthetic anionic lin- 
ear polymeric polycarboxylate is provided to inhibit 
plaque formation. 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

It is an advantage of this invention that the polymeric 
polycarboxylates enhance the delivery and retention of 
the antibacterial agent on teeth and on soft oral tissues. 

It is a further advantage of this invention that such an 55 
oral composition is provided with a humectant which 
dissolves the noncationic antibacterial agent is an essen- 
tial component 

It is a further advantage of this invention that an 
antiplaque oral composition is provided which is effec- 60 
tive to reduce the occurence of gingivitis. 

Additional advantages of this invention will be appar- 
ent from consideration of the following specification. 

In accordance with certain of its aspects, this inven- 
tion relates to an oral composition comprising in an 65 
orally acceptable vehicle, a water-humectant phase, 
said water and humectant comprising at least about 
10% by weight of said oral composition. an effective 

antiplaque amount of a substantially water insoluble 
noncationic antibacterial agent selected from the group 
consisting of halogenated diphenyl ethers and phenolic 
compounds and about 0.005-4% by weight of a syn- 
thetic anionic linear polymeric polycarboxylate having 
a molecular weight of about 1,ooO to about 1,000,000, 
wherein said humectant includes a solubiiixing agent 
selected from the group consisting of propylene glycoi, 
dipropylene glycol, methyl cellosolve, ethyl cellosolve. 
olive oi& castor oil, amyl acetate, ethyl acetate, glyceryl 
tristearate and benxyl benxonate mixed with at least one 
of glycerine and sorbitol, the amount of said stabilizing 
agent being suBIcient to dissolve said antibacterial 
agent. 

Typical examples of water insoluble noacationic anti- 
bacterial agents which are particularly desirable from 
considerations of. antiplaque effectiveness, safety and 
formulation are: 

Halogenated Diphenyl Ethers 
2’,4.4’-trichloro-2-hydroxydiphenyl ether (Triclosan) 
2,2’dihydroxy-5.5’dibromodiphenyl ether. 

Pheaolic Compounds (including phenol and its 
homologs, mono- and poly-alkyl and aromatic 

halophenols, resorcinol and its derivatives, bisphenolic 
compouuds and halogenated salicylanilides) 

Phenol and its Homologs 
Phenol 

2 Methyl-Phenol 
3 Methyl-Phenol 
4 Methyl-Phenol 
4 Ethyl-Phenol 
2,4-Dimethyl-Phenol 
2,PDimethylPhenol 
3,CDimethylPhenol 
2.6-Dimethyl-Phenol 
4-a-Propyl-Phenol 
4-n-Butyl-Phenol 
4-n-Amyl-Phenol 
Ctert-Amyl-Phenol 
4-n-Hexyl-Phenol 
4-n-Heptyl-Phenol 

Mono- and Poly-Alkyl and Aromatic Halophenols 
Methyl-p-Chlomphenol 
Ethyl-pChlompheno1 
n-Pmpyl-p-Chlompht 
n-Butyl-p-Chlorophenol 
n-Amyl-p-Chlomphenol 
set-Amyl-p-Chlorophenol 
n-Hexyl-pCbloropheno1 
Cyclohexyl-p-Chlorophenol 
n-Heptyl-p-Chlorophenol 
n-OctylpChlorophenol 

0-Chlorophenol 
Methyl-o-Chlorophenol 
Ethyl-o-Chlorophenol 
n-Propyl-o-Chlomphenol 
n-Butyl-o-Chlorophenol 
n-Amyl-o-Chlomphenol 
tert-Amy&o-Chlorophenol 
n-Hexyl-o-Chlorophenol 
n-Heptyl-o-Chlorophenol 



3 
pChloropheno1 

o-Benzyl-p-Chlorophenol 
o-Ben&m-methyl-p-Chlorophenol 
o-Benzyl-m, m-dimethyl-p-Chlorophenol 
o-Phenylethyl-p-Cblorophenol 
o-Phenylethyl-m-methyl-p-Chlorophenol 
3-Methyl-p-Chlorophenol 
3,5-Dimethyl-p-Chlorophenol 
6-Ethyl-3-methyl-pChloropheno1 
6-n-Propyl-3-methyl-p-Chlorophenol 
6-iso-Propyl-3-methyl-pCbIoropheno1 
2-Ethyl-3,5-dimethyl-pChloropheno1 
dsec Butyl-3-methyl-pChloropheno1 
2-iso-Propyl-3,5diiethyl-p-Chlorophenol 
6-Diethylmethyl-3-methyl-p-Chlorophenol 
6-iso-Propyl-2-ethyl-3-methyl-p-Chlorophenol 
2-s.~~ Amyl-3,5-dimethyl-p-Chlorophenol 
2-Dietbylmethyl-3,S&nethyl-p-Chlorophenol 
6-set Octyl-3-methyl-p-Corophenol 

p-Bromophenol 
Methyl-p-Bromophenol 
Ethyl-pBromopheno1 
n-Propyl-p-Bromophenol 
n-Butyl-p-Bromophenol 
n-Amyl-p-Bromophenol 
set-Amyl-p-Bromophenol 
n-Hexyl-p-Bromophenol 
cyclohexyl-p-Bromophenol 

lo-Bromophenol 
tert-AmyI-o-Bromophenol 
n-Hexyl-o-Bromophenol 
n-Propyl-m,m-Dimethyl-o-Bromophenol 

2-Phenyl Phenol 
4&loro-tmethyl phenol 
4-chloro-3-methyl phenol 
4-chloro-3,5-dlmethyl phenol 
2,4-dichloro-3.5~dimethylphenol 
3,4,5,&terabromo-2-methylphenol 
5methyl-2-pentylphenol 
Cisopropyl-3-methylphenol 
5-chloro-2-hydroxydiphenylemthane 

Resorcinol and its Derivatives 
Resorcinol 

Methyl-Resorcinol 
Ethyl-Resorcinol 
n-Propyl-Resorcinol 
n-Butyl-Resorcinol 
n-Amyl-Resorcinol 
n-Hexyl-Resorcinol 
n-Heptyl-Resorcinol 
n-Octyl-Resorcinol 
n-Nonyl-Resorcinol 
Phenyl-Resorcinol 
Benzyl-Resoroinol 
Phenytethyl-Resorcinol 
Phenylpropyl-Resorcinol 
p-Cblorobenzyl-Resorcinol 
5-Chloro-2,4-Dihydroxydiphenyl Methane 
4’-Chloro-2,4-Dihydroxydiphenyl Methane 
5-Bromo-t&Dlhydroxydiphenyl Methane 
4’-Bromo-2JDihydroxydiphenyl Methane 
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Bisphenolic Compounds 
2,2’-methylene bii(4chIorophenol) 
2,2’-methylene bis(3,4,6-trichlorophenol) 
2,2’-methylene bis@-chloro-6-bromophenol) 
bis(2-hydroxy-3,5dicblorophenyl) sulfide 
bis(2-hydroxy-S-chlorobenzyl) sulfide 

The noncationic antibacterial agent is present in the 
oral composition in an effective antiplaque amount, 
typically about O.Ol-5% by weight preferably about 
0.03-l% and most preferably about 0.3-0.5%. The anti- 
bacterial agent is substantially water-insoluble, meaning 
that its solubility is less than about 1% by weight in 
water at 25’ C. and may be even less than about 0.1%. 

The preferred halogenated diphenyl ether is triclo- 
sari. The preferred phenolic compounds are hexyl resor- 
cinol, 2,2’-methylene bis(4-chloro-6-bromophenol) and 
Fluorophene. The most preferred antibacterial anti- 
plaque compound is triclosan. Triclosan is disclosed in 
aforementioned U.S. Pat. No. 4,022,880 as an antibacte- 
rial agent in combination with an anticalculus agent 
which provides zinc ions. It is also disclosed as an anti- 
plaque agent in a dentifrice formulated to contain a 
lamellar liquid crystal surfactant phase having a lamel- 
lar spacing of less than 6.0 mm and which may option- 
ally contain a zinc salt in published European Patent 
Application 0161898 of Lane et al and in a dentifrice 
containing zinc citrate trihydrate in published European 
Patent Application 0161899 to Saxton et al. 

Synthetic anionic polymeric polycarboxylate having 
a molecular weight of about 1,000 to about l,COO,OCO, 
preferably about 30,000 to about 500,000, have been 
used in optimizing anticalculus effectiveness of linear 
molecularly dehydrated polyphosphate salts, as dis- 
closed in U.S. Pat. No. 4,627,977 to Gaffar et al. It is 
further observed, ln the context of the present invention 
that such polycarboxylate is effective to enhance deliv- 
ery and retention of the nonionic antibacterial, anti- 
plaque agent to dental surfaces. 

The synthetic anionic polymeric polycarboxylate is 
an inhibitor of alkaline phosphatase enzyme. Synthetic 
anionic polymeric polycarboxylates and their com- 
plexes with various cationic germicides, zinc and mag- 
nesium have been previously disclosed as anticalculus 
agents per se in, for example US. Pat. No. 3,429,963 to 
Shedlovsky; U.S. Pat. No. 4,152,420 to Gaffar; U.S. Pat. 
No. 3,956,480 to Dichter et al; US. Pat. No. 4,138,477 
to Gaffar; and US. Pat. No. 4,183,914 to Gaffar et al. It 
is to be understood that the synthetic anionic polymeric 
polycarboxylates so disclosed in these several patents 
are operative in the compositions and methods of this 
invention and such disclosures are to that extent incor- 
porated herein by reference thereto. 

The synthetic anionic polymeric polycarboxylates 
employed herein are well known, being often employed 
in the form of their free acids or preferably partially or 
more preferably fuIly neutralized water soluble alkali 
metal (e.g. potassium and preferably sodium) or ammo- 
mum salts. Preferred are 1:4 to 4: 1 copolymers of maleic 
anhydride or acid with another polymerizable ethyleni- 
tally unsaturated monomer, preferably methyl vlnvl 
ether (maleic anhydride) ha&g a molecular~ weight 
(M.W.) of about 30.000 to about 1.000.000. most urefer- 

. I , , , ~~ (I----- 

ably about 30,OGO to about 500,000. These copolymers 
are available for example as Gantrez (AN 139 (M.W. 
SOO,OOO), A.N. 119 (M.W. 250,000); and preferably S-97 
Pharmaceutical Grade (M.W. 70,000), of GAF Corpo- 
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&on. “&e term “synthetic” is intended to exclude and form a continuous film over the surfaces, thereby 
known thickening or gelling agents comprising carbox- preventing bacterial attachment to tooth surfaces. It is 
pethylcehlose and other derivatives of celhilose and possible that the noncationic antibacterial agent forms a 
natnral gums. complex with the polycarboxylate, thus forming a film 

Other operative polymeric polycarboxylates include 5 of a complex of the two over tooth surfaces. The film 
those disclosed in U.S. Pat. No. 3.956.480 referred to forming property of the polycarboxylate and the en- 
&OVC, such as the 1:l copolymers of maleic anhydride hanced delivery and film forming property of the poly- 
with ethyl acrylate, hydroxyethyl methacrylate, N- carboxylate and the enhanced delivery and retention of 
vinyl-2-pyrolhdone, or ethylene, the latter being avail- the antibacterial agent on tooth surfaces due to the 
able for example as Monsanto EMA No. 1103, M.W. 10 polycarboxylate appears to make tooth surfaces un- 
10,000 and EMA Grade 61, and 1:l copolymers of favourable for bacterial acumulation particularly since 
acrylic acid with methyl or hydroxyethyl methacrylate, the direct bacteriostatic action of the antibacterial agent 
methyl or ethyl actylate, isobutyl vinyl ether or N- controls bacterial growth. Therefore, through the com- 
vinyl-2-pyrrolidone bination of three modes of actions: (1) enhanced deliv- 

Additional operative polymeric PolYcarboxYlates 15 ery, (2) long retention time on tooth surfaces, and (3) 
dis&sed in above referred to U.S. Pat. NOS. 4,138,477 
and 4.183.914, include copolymers of maleic anhydride 

prevention of bacterial attachment to tooth surfaces. 
The oral composition is made effcacious for reducing 

with styrene, isobutylene or ethyl vinyl ether, poly- 
acrylic, polyitaconic and polymaleic acids, and sulfoa- 
crvlic olinomers of M.W.. as low as 1,000, available as 20 
u&oyal -m-2. 

Suitable generally are polymerixed oleftically or 
ethylenicaUy unsaturated carboxylic acids containing 
an activated carbon-to-carbon ol&.tic double bond and 
at least one carboxyl group, that is, an acid containing 
an oleflnic double bond which readily functions in poly- 
merixation because of its presence in the monomer mol- 
ecule either in the alpha-beta position with respect to a 
carboxyl group or as part of a terminal methylene 
grouping. Ilhtrative of such acids are acrylic, meth- 
acrylic, e&acrylic, alpha-chloroacrylic, crotonic, beta- 
acryloxy propionic, sorbic, alpha-chlorsorbic, cin- 
namic, beta-stydacrylic, muconic, itaconic, citraconic, 
mesaconic, glutaconic, aconitic, alpha-phenylacrylic, 
2-benzyi acrylic, 2-cyclohexylacrylic, angelic, umbellic, 
fumaric, maleic acids and anhydrides. Other different 
oletinic monomers copoly&erixable with such carbox- 
ylic monomers include vinylacetate, vinyl chloride, 
dimethyl maleate and the like. Copolymm contain 
sufficient carboxylic salt groups for water-solubility. 
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Also useful herein are so-called carboxyvinyl poly- 

mers disclosed as toothpaste components in U.S. Pat. 
No. 3,980,767 to Chown et at; U.S. Pat. No. 3,935,306 to 
Roberts et al; U.S. Pat. No. 3.919.409 to Perla et al; U.S. 
Pat. No. 3,911,904 to Harrison, and U.S. Pat. NO. 45 
3,711,604 to Colodney et al. They are commercially 
available for example under the trademarks Carbopol 
934, 940 and 941 of B. F. Goodrich, these products 
consisting essentiaUy of a colloidally water-soluble pol- 
ymer of polyacrylic acid crosslinked with from about 50 
0.75% to about 2.0% of polyallyl sucrose or polyallyl 
pentaerythritol as cross linking agent. 

The synthetic anionic polymeric polycarboxylate 
component is mainly a hydrocarbon with optional halo- 
gen and G-containing substituents and linkages as pres- 55 
ent in for example ester, ether and OH groups, and 
when present is employed in the instant compositions in 
approximate weight amounts of 0.05 to 4%, preferably 
0.05 to 3%, more preferably 0.1 to 2%. Amounts in the 
upper portion of these ranges are typically employed in 60 
dentifrice compositions typically containing a dental 
abrasive and used in conjunction with brushing of the 
teeth, e.g. tooth pastes (including creams), gels, pow- 
ders and tablets. Amounts in excess of these ranges may 
be employed for thickening or gelling purposes. 65 

Without being bound to a theory, it is believed that 
the polymeric polycaboxylate is an anionic film form- 
ing material and is thought to attach to tooth surfaces 

plaque. 
In oral preparations such as mouthwashes and denti- 

frices, an orally acceptable vehicle including a water- 
phase with humectaut is present. In the present inven- 
tion, the water and humectant liquid phase comprises at 
least about 10% by weight of the oral preparation. 
Moreover, preferably propylene glycol, typically 

CH2-TCH3* OH OH 

is present as a portion of the humectant to solubiie the 
substantially water-insoluble noncationic antibacterial 
agent. The remainder of the humectant is glycerine 
and/or sorbitol. Water is present typically in amount of 
at least about 3% by weight and glycerine and/or sorbi- 
to1 typically total about 6.5-75% by weight of the oral 
preparation, more typically about 10-755, and, to- 
gether with the solubiig humectant, the essential 
humectant components typically amount to about 
7-80% by weight of the oral preparation. Reference 
hereto to sorbitol refers to the material typically as 
available commercially in 70% aqueous solutions. Sia- 
nitlcant amounts of polyethylene glycol particularly of 
molecular weight of 600 or more should be avoided 
since polyethylene glycol effectively inhibits the anti- 
bacterial activity of the noncationic-antibacterial agent 
even when propylene glycol is present to effect its solu- 
bilixation. For instance. polyethylene glycol (PEG) 600 
when present with triclosan in a weight ratio of 25 
triclosan: 1 PEG 600 reduces the antibacterial activity of 
triclosan by a factor of about 16 from that prevailing in 
the absence of the polyethylene glycol. 

Besides the preferred solubilixing humectant, propy- 
lene glycol, other solubiliig agent which do not ad- 
versely affect the antibacterial activity may be used. 
These are dipropylene glycok methyl cellosolve, ethyl 
cellosolve, olive oil, castor oil, amyl acetate, ethyl ace- 
tate, glyceryl trlstearate and benxyl benxoate. 

When the amount of substanially water-soluble non- 
cationic antibacterial agent is low, say up to about 0.3% 
by weight, as little as about 0.5% by weight of the solu- 
big humectant can be sufficient to solubiie the 
antibacterial agent. When higher amounts of antibacte- 
rial are present, it is desiiable that at least about 5% by 
weight of the solubiig humectant be present 

In certain highly preferred forms of the invention the 
oral composition may be substantially liquid in charac- 
ter, such as a mouthwash or rinse. In such a preparation 
the vehicle, in addition to the humectant, is typically a 
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water-alcohol mixture. Generally, the weight ratio of 
water to alcohol is in the range of from about 1:l to 
about 20: 1, preferably about 3: 1 to IO: 1 and more prefer- 
ably about 41 to about 6~1. The total amount of water- 
alcohol mixture in this type of preparation is typically in 
the range of from about 70 to about 99.9% by weight of 
the preparation with the humectant typically being 
about 10-29.9% by weight, preferably about 0.5-15% 
by weight of propylene glycol and about 9.5-24.9% by 
weight of glycerine and/or sorbitol. The alcohol being 
non-toxic in nature is typically ethanol or isopropanol. 
Ethanol is preferred. 
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to 4% by weight. The amount of soluble phosphate 
material, which is believed to include a soluble sodium 
trimetaphosphate in the case of insoluble metaphos- 
phate, may be reduced or eliminated by washing with 
water if desired. The insoluble alkali metal metaphos- 
phate is typically employed in powder form of a particle 
size such that no more than 1% of the material is larger 
than 37 microns. 

The polishing material is generally present in the 
cream paste or gel compositions in weight concentra- 
tions of about 10% to about 75%. 

The pH of such liquid and other preparation of the 
invention is generally~in the range of about 4.5 to about 
9 or 10 and most ureferably about 6.5 to about 7.5 It is 
noteworthy that the compositions of the invention may 
be applied orally at a pH below 5 without substantially 
decalcifying or otherwise damaging dental enamel. The 
pH can be controlled with acid (e.g. citric acid or ben- 
zoic acid) or base (e.g. sodium hydroxide) or buffered 
(as with sodium citrate, benzoate, carbonate, or bicar- 
bonate, d&odium hydrogen phosphate, sodium dihydro- 
gen phosphate, etc.). 

In a toothpaste, the liquid vehicle may typically com- 
prise about lO-35% by weight of water and the solubi- 
lizing agent (e.g. propylene glycol) with glycerine and- 
/or sorbitol humectant in an amount ranging from about 
10% to about 80% by weight of the preparation the 
amount of propylene glycol typically being about 
0.5-20% by weight. In clear gels where the refractive 
index is an important consideration, about 3-30% of 
water, about O&20% of solubilizing humectant (e.g. 
propylene glycol), 0 to about 70% of glycerine and 
about 20-25% of sorbitol are preferably employed. 

Toothpastes, creams and gels typically contain a nat- 
ural or synthetic thickener or gelling agent in propor- 
tions of about 0.1 to about IO, ureferablv about 0.5 to 

T about 5%. A suitable thickener IS synthetic hectorite, a 
synthetic colloidal magnesium alkali metal silicate com- 
plex clay available for example as Laponite (e.g. CP, SP 
2002, D) marketed by Laporte Industries Limited. 
Laponite D analysis shows, approximately by weight, 
58.00% SiO2,25.40% MgO, 3.05% NazO, 0.98% Li20, 
and some water and trace metals. Its true specific grav- 
ity is 2.53 and it has an apparent bulk density (g/ml. at 
8% moisture) of 1.0. 

In certain other desirable forms of this invention, the 
oral composition may be substantially pasty in charac- 
ter, such as a dentifrice, that is a toothpaste (dental 
cream) or gel dentifrice. The vehicle of such pasty oral 
preparations generally contains dentally acceptable 
polishing material. Examples of polishing materials are 
water-insoluble sodium metaphosphate, potassium 
metaphosphate, tricalcium phosphate, dihydrated cal- 
cium phosphate, anhydrous dicalcium phosphate, cal- 
cium pyrophosphate, magnesium orthophosphate, tri- 
magnesium phosphate, calcium carbonate, aluminum 
silicate, zirconium silicate, silica, bentonite, and mix- 
tures thereof. Other suitable polishing material include 
the particulate thermosetting resins described in U.S. 
Pat. No. 3,070,510 of Dec. 15, 1962 such as melamine-, . 
phenolic, and urea-formaldehydes, and cross-linked 
polyepoxides and polyesters. Preferred polishing mate- 40 
rials include crystalline silica having particle sized of up 
to about 5 microns, a mean particle size of up to about 
1.1 microns, and a surface area of up to about 50,000 
cm.z/gm., silica gel or colloidal silica, and complex 
amorphous alkali metal aluminosilicate. 45 

When visually clear or opacified gels are employed, a 
polishing agent of colloidal silica, such as those sold 
under the trademark SYLOID as Syloid 72 and Syloid 
74 or under the trademark SANTOCEL as Santocel 
100 or alkali metal ahtmino-silicate complexes are par- 50 
titularly useful, since they are consistent with gel-like 
texture and have refractive indices close to the refrac- 
tive indices of gelling agent-liquid (including water 
and/or humectant)systems commonly used in denti- 
t-b%. 55 

Many of the so-called “water-insoluble” polishing 
materials are anionic ln character and also include small 
amounts of soluble material. Thus, insoluble sodium 
metaphosphate may be formed in any suitable manner as 
illustrated by Thorpe’s Dictionary of Applied Chemis- 60 
try, Volume 9, 4th Edition, pp. 510-511. The forms of 
insoluble sodium metaphosphate known as Madrell’s 
salt and Kurroi’s salt are further examples of suitable 
materials. These metaphosphate salts exhibit only a 
minute solubiity in water, and therefore are commonly 65 
referred to as insoluble metaphosphates (IMP). There is 
present therein a minor amount of soluble phosphate 
material as impurities, usually a few percent such as up 

8 

Other suitable thickeners include Irish moss, i-car- 
reageenan, gum tragacanth, starch, polyvinylpyrroli- 
done, hydroxyethypropylcellulose, hydroxybutyl 
methyl cellulose, hydroxypropyl methyl cellulose, hy- 
droxyethyl cellulose (e.g. available as Natrosol), sodium 
carboxymethyl cellulose, and colloidal silica such those 
available as fmely ground Syloid (244) and Sylodent 15. 

Since there maybe a tendency for the dentifrice to 
separate into liquid and solid portions when about 5% 
by weight or more of solubilizing agent such as propy- 
lene glycol is present and since excellent antiplaque and 
adhesion effects can be obtained with small amounts of 
antibacterial agent which do not require so much solu- 
bilizing agent to effect solubilization, a preferred denti- 
frice contains about 0.3% by weight of the antibacterial 
agent, about 1.5-2% by weight of the polycarboxylate 
and about 0.5%-l% by weight of the solubilizina aeent. 

Without being bound to a-theory whereby thLad&n- 
tages of this invention are achieved, is believed that an 
aqueous, humectant vehicle is normally solubilized in 
surfactant micelles in the mobile phase (that is, not in- 
cluding gelliig agent and polishing agent) of a dentfrice 
formula or in a mouthrinse. The mouthrinse or mobile 
phase solution of dentifrice during use becomes diluted 
with saliva and triclosan would precipitate out without 
the presence of highly solubilizing humectant. On the 
other hand, propylene glycol being a strong solubilizing 
agent for triclosan, appears to prevent such a situation 
and permit continued humectant presence with triclo- 
san. In this regard it is noted that propylene glycol is 
widely used in drug delivery systems for its strong inter- 
action with biological membranes. It is expected that 
triclosan is partitioned from aqueous environment into 
propylene glycol and surfactant emulsions during use 
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and further that propylene glycol in bulk phase allows 
greater probability of triclosan emergence out of surfac- 
tant micelles, thereby rendering triclosan available for 
delivery into bacterial and soft surfaces as well as onto 
tooth surfaces. Similar remarks would apply to other S 
water-insoluble noncationic antibacterial agents herein 
described. 

In accordance with a further aspect of the invention 
anticalculus properties may also be provided to the oral 
composition by the inclusion of a moiecularly dehy- 10 
drated polyphosphate salt. 

The linear molecularly dehydrated polyphosphate 
salts operative herein as anticalculus agents are well 
known, being generally employed in the form of their 
wholly or partiaRy neutral&d water soluble alkali 15 
metal (e.g. potassium and preferably sodium) or ammo- 
ni~m salts, and any mixtmes thereof. Representative 
examples include sodium hexametaphosphate, sodium 
tripolyphosphate, disodium dlld, trisodium monoacid 
and tetra&ium pyrophospbates and the like. Linear 20 
polyphosphates &&pond to (NaPO3)rt where n is 
about 2 to about 125. They are generally employed in 
the instant oral compositions in approximate weight 
amounts of 0.1 to 7% preferably 1 to 7%, more &era- 
bly 2 to 7%. When n & at least 3 in (NaP03)n, the poly- 25 
phosphates are glassy in chamcter. 

Particularly desirable anticalculus agents are tetraalk- 
ali metal pyrophosphates, including mixtures thereof, 
such as tetrasodium pyrophosphate tetraposition pyro- 
phosphate and mixtures thereof. An anticalculus agent 30 
comprising about 4.3% to about 7% by weight of the 
oral compositions where in the weight ratio of tetrapo- 
tassium pyrophosphate to tetrasodium pyrophosphate is 
from about 4.397 to about 6:l is especially preferred. 

In order to optimize the anticalculus effectiveness of 35 
the oral composition, inhibitors against enzymatic hy- 
drolvsis of the oolvohosnhate are desirablv uresent. The 
sy&tic an&tic- p&mric polycarboxylate as de- 
scribed is one such agent. The other is an amount of a 
fluoride ion source sulficlent to supply 25 ppm. to 5,QkJO 40 
ppm. of fluoride ions. The fluoride ion source may be 
present even when the polyphosphate anticalculus 
agent is not, since it also provides anticaries effective- 
ness. 

The sources of fluoride ions, or tluorine-providing 45 
component, as anti-caries as well as acid phosphates and 

3.0% in the preparation. In a dentifrice preparation, e.g. 
dental gel and toothpaste (including cream), an amount 
of such compound which releases up to about 5,000 
ppm of F ion by weight of the preparation is considered 
satisfactory. Any suitable minimum amount of such 
compound may be used, but it is preferable to employ 
sufficient compound to release about 300 to 2,000 ppm, 
more preferable about 800 to about 1,500 ppm of fluo- 
ride ion. 

Typically, in the cases of alkali metal fluorides, this 
component is present in an amount up to about 2% by 
weight, based on the weight of the preparation, and 
preferably in the range of about 0.05% to 1%. In the 
&se of sodium mon&uorophosphate, the compound 
may e present in an amount of about O.l-3%, more 
typically about 0.76%. 

It will be understood that, as is conventional, the oral 
preparations are to be sold or otherwise distributed in 
suitable labelled packages. Thus a jar of mouthrinse will 
have a label describing it, in substance, as a mouthrinse 
or mouthwash and having directions for its use; and a 
toothpaste, cream or gel will usually be in a collapsible 
tube, typically alumimim, lined lead or plastic, or other 
squeeze, pump or pressurixed dispenser for metering 
out the contents, having a label describing it, in sub- 
stance, ss a toothpaste, gel or dental cream. 

Organic surface-active agents are used in the compo- 
sitions of the present invention to achieve increased 
prophylactic action, assist in achieving thorough and 
complete dispersion of the anticalculus agent through- 
out the oral cavity, and render the instant compositions 
more cosmetically acceptable. The organic surface-ac- 
tive material is preferably anionic, nonionic or am- 
pholytic in nature, and it is preferred to employ as the 
surface-active agent a deter&e material which imparts 
to the composition detersive and foaming properties. 
Suitable examples of anionic surfactants are water-solu- 
ble salts of higher fatty acid monoglyceride monosul- 
fates, such as the sodium salt of the monosulfated mono- 
glyceride of hydrogenated coconut oil fatty acids, 
higher alkyl sulfates such as sodium lauryl sulfate, alkyd 
sryl sulfonatcs such as sodium dodecyl benzene sulfo- 
nate, higher alkyl sulfoacetates, higher fatty acid esters 
of l,l-dihydroxy propane sulfonate, and the substan- 
tially saturated higher aliphatic acyl amides of lower ~._. . . . . ._ 

pyrophosphatase enzyme inhibitor component, are well ahphatm ammo carboxyuc acid compounds, such as 
known in the art as anti-caries agents. These compounds those having 12 to 16 carbons in the fatty acid, alkyl or 
may be slightly soluble in water or may be fully water- acyl radicals, and the like. Examples of the last men- 
soluble. They m &tact&d by tl& ability to re. 50 tiOned amides are N-~xoY~ sarcosine, and the sodium, 
lease fluoride ions in water and by freedom from unde- potassium, and ethanolamine salts of N-lauroyl, N- 
sired reaction with other compounds of the oral prepa- myristoyl, or N-palmitoyl sacrosine which should be 
ration. Among these materials are inorganic fluoride substantially free from soap or similar higher fatty acid 
salta, such as soluble alkali metal, alkaline earth metal material. The use of these sarcosinate compounds in the 
salts, or example, sodium fluoride, potassium fluoride, 55 Ord compositions of the present invention is particu- 
ammonium fluoride, calcium fluoride, a copper fluoride larly advantageous since these materials exhibit a pro- 
such as cuprous fluoride, zinc fluoride+ barium fluoride, longed and marked effect in the inhibition of acid for- 
sodium flourosilicate, ammonhtm flourosilicate, sodium mation in the oral cavity due to carbohydrate break- 
fluorozirwna* sodimn fluorozlrwnate, sodium mono- down in addition to exerting some reduction in the 
fluorphosphate, allminum mono- and di-fluorophos- 60 solubillty of tooth enamel in acid solutions. Examples of 
phate. and fluorinated sodium calcium pyrophosphate. water-soluble nonionic surfactants are condensation 
Alkali metal and tin fluorides, such as sodium and stan- products of ethylene oxide with various reactive hydro- 
nous fluorides, sodium monofluorophosphate (MFP) gen-containing compounds reactive therewith having 
and mixtures thereof, are preferred. long hydrophobic chains (e.g. aliphatic chains of about 

The amount of fluorine-providing compound is de- 65 12 to 20 carbon atoms), which condensation products 
pendent to some extent upon the type of compound, its 
solubiity, and the type of oral preparation, but it must 
be a non-toxic amount, generally about 0.0005 to about 

(“ethoxamers”) contain hydrophilic polyoxyethylene 
moieties, such as condensation products of poly(ethy- 
lene oxide) with fatty acids, fatty alcohols, fatty amides, 
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polyhydric alcohols (e.g. sorbitan monosterate) and 
polypropyleneoxide (e.g. Pluronic materials). 

Surface active agent is typically present in amount of 
about O.S-5% by weight, preferably about l-2%. It is 
noteworthy, that surface active agent can assist in the 
diiolving of the noncationic antibacterial agent and 
thereby diminish the amount of solubiliig humectant 
needed. 

Various other materials may be incorporated in the 
oral preparations of this invention such as whitening 
agents, preservatives, silicones, chlorophyll compounds 
and/or ammoniated material such as urea, diimmonium 
phosphate, and mixtures thereof. These adjuvants, 
where present, are incorporated in the preparations in 
amounts which do not substantially adversely affect the 
properties and characteristics desired. Significant 
amounts of zinc, magnesium and other metal salts and 
materials, generally soluble, which would complex with 
active components of the instant invention are to be 
avoided. 

Any suitable flavoring or sweetening material may 
also be employed. Examples of suitable flavoring con- 
stituents are flavoring oils, e.g. oil of spearmint, pepper- 
mint, wintergreen, sassafras, clove, sage, eucalyptus, 
marjoram, cinnamon, lemon, and orange, and methyl 
salicylate. Suitable sweetening agents include sucrose, 
lactose, maltose, xylitol, sodium cyclamate, perillartine, 
AMP (aspartyl phenyl alanine, methyl ester), saccha- 
rine and the like. Suitably, flavor and sweetening agents 
may together comprise from about 0.1% to 5% more of 
the preparation. 

In the preferred practice of this invention an oral 
composition according to this invention such as a 
mouthwash or dentifrice containing the composition of 
the present invention is preferably applied regularly to 
dental enamel, such as every day or every second or 
third day or preferably from 1 to 3 times daily, at a pH 
of about 4.5 to abouf 9, generally about 5.5 to about 8, 
preferably about 6 to 8, for at least 2 weeks up to 8 
weeks or more up to lifetime. 

The following examples are further illustrative of the 
nature of the present invention, but it is understood that 
the invention is not limited thereto. All amounts and 
proportions referred to herein and in the appended 
claims are by weight, unless otherwise indicated. 

EXAMPLE 1 
The effect of synthetic anionic linear polycarboxylate 

on the uptake, retention to and release from tooth sur- 
faces of water-insoluble noncationic antibacterial agent 
is assessed in vitro on a saliva coated hydroxyapatite 
disk and on exfoliated buccal epithelial cells. The in 
vitro assessments are correlatable to in vivo plaque 
measurements and in vitro reduction is indicative of in 
vivo reduction. 

Dentifrices prepared having the following formulas: 

Propylene Glycal 
Iota Carmgeemn 
Gantrez S-97 
Titanium Dioxide 
Sorbitol (70%) 
Sodium Fiuonde 
Sodium Saccharin 
Silica Thickener (Sylodent IS) 
Sdia Polishing Agent (Zeodent 

A B 
10.00 10.W 
0.75 0.75 
- 2.00 

0.50 0.50 
30.00 3o.txl 
0.332 0.332 
040 0.40 
3.M) 3.00 

20.00 20.00 

5 

IO 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

-continued 

113) 
TliClOWl 
Sodium Lautyl Sulfate 
FlWOr 
Ethyl Alcohol 
Sodium Hydroxide (50%) 
Water 

Parts 
A B 

0.20 0.20 
2.00 z.cQ 
0.95 9.95 
I.00 I.00 
0.80 0.80 

Q.S. to 100.0 Q.S. to IM).O 

The uptake of triclosan on the saliva coated hydroxy- 
apatite disk and on buccal epithelial cells with varying 
levels of the polymeric pblycarboxylate, Gantrez S-97, 
is set forth in Table 1 below: 

TABLE 1 
uptake of Triclosan In Micrograms 

in m,crograms x IO5 Buccal 
Dentifrice On Saliva Coated Disk Epithelical Cells 

A 25.0 38.0 
B 54.0 96.0 

These results reveal that the Gantrez material greatly 
enhances the delivery and uptake of triclosan to saliva 
coated hydroxyapatite disk and to the exfoliated buccal 
epithelical cells. 

Similar results are obtained when the dentifrices con- 
tam 3% of tricolosan. 

EXAMPLE 2 
In separate tests with saliva coated hydroxapatite 

disks and exfoliated buccal epithelical cells from those 
set forth in Example 1 above, dentifrice B containing 
2.00% Gantrez S-97 and 0.20% of triclosan, 10.00% of 
propylene glycol and 2.00% of sodium lauryl sulfate 
and an equivalently formulated dentifrice, except for 
the presence of 0.30% of triclosan (Dentifrice B’) were 
compared with a commercially available dentrifice con- 
taining (a) 0.2% of triclosan, (b) no Gantrez material, 
(c) no propylene glycol, (d) 0.5% zinc citrate, (e) 2.5% 
of surface active agents (f) sodium monofluorophos- 
phate and hydrated alumina polishing agent (Dentifrice 
C); and the dentifrice formulation below (Dentifrice C’) 
which is similar to commercial Dentifrice C except for 
the presence of 0.30% of troclosan: 

% 
Sorbitol (70%) 27.00 
Sodium Carboxymethyl CeIlulooe 0.80 
Sodium Monofluorophosphate 0.85 
Ziic Citrate 0.50 
Sodium Saccharin 0 la 
Water 16.47 
Hydrated Alumina Polishing Agent SOW 
Ethanol 0.20 
Sodium Luyl Sulfate I.875 
Sodium Dodecyl Benzene Sulfonate 0.625 
TIiC~OSO 0.30 
RaMr I 20 

Since Dentifrices C and C’ contain a total of 2.50% of 
surface active agent, more surface active agent is avail- 
able to dissolve triclosan than in Dentifrices B and B’ 
which contain 2.00%. However, propylene glycol m 
Dentifrices B and B’ insures optimum dissolution of 
tric10san. 

The advantage of Dentifrices B and B’ over Denti- 
frices C and c’ in triclosan uptake on saliva coated 
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hydroxyapatite disks and on exfoliated buccal epithelial 
cells is shown in the Table 2 below: 

containing propylene glycol, over that achieved with 
dentifrice A containing no propylene glycol. 

TABLE 2 Additional experiments with a 50% slurry of denti- 
DCliVCty of Tticlosan 

frice C to determine the retention of triclosan on the 
To Bumal Epithelial 5 saliva coated hydroxyapatite disk over a period of time 

To Saliva Coated cells reveals retention of excellent levels of triclosan as 
Iiydfoxyapatite Disk 

X *%&ti%GOs 
shown in Table 4, below: 

Cm~gnms) 
DadRice 

BB’ 
41.1 101.6 

TABLE 4 
71.4 142.0 10 Retention of Triclo!im Adsorption 

c? 
20.4 61.0 from Dentiftice C Shut-y 
426 lW.0 Time Uptake of Triclcsan 

(in Mimtes) (Miogram/Disk) 

These resulta indicate that dentifrices containing tri- 0 70 

closan, Gantrez material and propylene glycol can pro- 15 30 Ml 

vide enhanced delivery of triclosan to tooth surfaces w 70 

and soft surfaces in the oral cavity, thereby providing 
120 65 
la0 57 

improved antiplaque and antibacterial effects. 240 s9 

EXAMPLE 3 
20 

EXAMPLE 4 
An “in-house” study was conducted on a group of 

volunteers to assess the effects of particular toothpastes 
in influencing plaque regrowth in accordance with the 
method described by Addy, Wti and Moran, J. Clin. 
Paerio., 1983, Vol. 10, Pages 89-99. The toothpastes 
tested included a placebo control (l), a control contain- 
ing 0.3% of triclcsan and 1.5% of Gantrez S-97 with 
glycerine and sorbitol as humectant (2) and a toothpaste 
in awodance with this invention containing 0.3% of 
triclosan, 2% of Gantrez S-97 and humectant of propy- 
lene glycol and sorbitol. The formulas of toothpastes 
(I), (2) and (3) are as follows: 

For purpose of comparison, Formulas A, B and C, -- 
below are prepared: 

Formula A is a tartar czmtrol dentifrice (containing 
testrosodium pyrophosphate, sodium fluoride and a 
Gantrcz polycarboxylate, with triclosan as an antibacte- 25 
rial antiplaque agent and with a humectant system of 
glycerine and sorbitol. 

Formula B is a similar type tartar control dentrifice 
except that in the humectan t system, propylene glycol is 
present with sorbitol. 

Formula C is similar to Formula B except principally 
30 

that the pyrophosphate anticalcuhts agent is not pres- 
ent. 

A B C 35 

90 95 % 

Glycerin 10.00 - - 
Propylene Glywl 10.00 IO.00 

kzlz!iT~ 
0.750 0.60 0.60 

30.00 2S.W 
Sodium Secchuin 0.300 0.40 

25.M 4f) 
0.40 

sodinm Flwtide 0.243 0.243 0.243 
Titatdmn Dioxide 0.500 0.50 0.50 
Teauodivm Pymphaspbte 2.w 2.00 - 
Gwtrex s-97 1.50 2.00 2.00 
WIlta 26.107 26.657 
NaOH(SO%) 1.5w 2.00 

28.657 45 
2.W 

zeodctu 113(Sii Polishing 20.00 2o.w 2O.W 
Agent) 
Sybdatt 15 (Silica Thicketm) 3.00 530 sso 
Flaw 1.10 1.10 1.10 
Triclosm 0.50 0.50 0.50 
SodbIm Lauryl SuIfnte 2.50 2.50 2.50 50 
Etkaml - 1.00 1.W 

pH 7.9 pH 7.0 pii 7.0 

The uptake of triclomn from each of dentifrice A, B 
and (C) is determined on saliva coated hydroxyapatitc 55 
disk (4 for each dentifrice) with slurries of 50% of denti- 
frice as indicated in Table 3 below: 

TABLE 3 

Dentiftia Slmy 

A 
B 
C 

uptmkc of Triclosla 
hflcrn~ 

1.6 + 0.3 
19.1 + 3 
59.9 + 21 

60 

65 
The foregoing results reveal improvements of about 11 
and 61 times in triclosan uptake with anticalculus, anti- 
plaque dentifrice B and antiplaque dentifrice C, each 

Pm 

(0 (2) 13) 

P~lycthyLzne Glycol6OO 
Glyaitu 
Propylene Glycol 
Sorbitol 170%) 

Placebo Coiirol Inv.&tion 

3.w 
2s.w 10.00 

IO.00 
41.617 30.00 25.00 

sadittm &b&metbyl Celiulose 
Iota tzamgmm 
sodhtmBaKoau 
sadiutasIcchprin 
sodittm Fhotidc 
SiCa Polish&t Aant 
(Zwdmt 113)- - 
mica thickutl?r 
(Sylox IS) 
fYlw~au 13 

Gaatrex S-97 
rettasodlum pymphospbate 
Tridoslo 
Titanium Dioxide 
sodium Lautyl Sulfate 
!FhW0t 
Ethyl Alcohol 
Sodium Hydroxide (50%) 

0.35 
0.75 0.60 

Elii 0.30 0.40 
0.243 0.243 0.243 

18.00 20.00 20.00 

5.50 5.50 

3.w 
3.00 

26.307 
150 

26.857 
2.w 

0.30 
0.50 0.50 Oil 
1.20 2.50 2.50 
0.89 1.10 1.10 

1.w 
2.M) 

With regard to plaque reduction, on the teeth of the 
volunteers, compared to placebo (l), toothpaste (2) 
provided only a non-significant reduction of 8% while 
toothpaste (3) provided a sign&ant decrease of 20%. 

Since lesser amounts of propylene glycol can dissolve 
the 0.3 parts of triclosan present in Toothpaste (3) simi- 
lar results are expected when the amount of propylene 
glycol is reduced to 0.5 parts and the amount of sorbitol 
is increased to 39.5 parts. Likewise, propylene glycol 
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can be replaced by any of dipropylene glycol, methyl 3. The oral composition claimed in claim 2 containing 
cellosolve, ethyl cellosolve, olive oil, castor oil, amyl about O.Ol-5% by weight of said antibacterial agent, 
acetate, ethyl acetate, glyceryl tristearate or benzyl wherein said antibacterial agent is a halogenated di- 
benxoate. phenyl ether. 

5 
EXAMPLE 5 

4. The oral composition claimed in claim 3 wherein 
said antibacterial agent is present in amount of about 

The mouthrinses below are effective in reducing O.l-0.5%. . 
plaque. 

Mouthrinse A is also effective in reducing caries and 
calculus. 10 

5. The oral composition claimed in claim 3 wherein 
said halogenated diphenyl ether is 2,4,4’-trichloro-2- 
hydroxy-diphenyl ether. 

A B  

Tetrasodium Pymphosphate 
Ganrrcz S-97 

PM.3 PaN 

2x93 - IS 
0.25 0.25 

&ti”~ IO.00 10.00 
PP,DYlCne Glycol 5.00 5.00 
Sod&n Fluo;ide 
Plumnic FIOB 

005 
2.00 2.00 

(Polyoxyethylenc/Polyoxypropylene 20 
Block Copolymer) 
TtiClClWl 
Flavor 
Water 

0.10 0.10 

Q:i:O Q.S. fkC~@l 
100.00 

25 

In the foregoing examples, other antibacterial agents 
herein described such as Z-methyl phenol, methyl-p- 
chlorophenol and n-hexyl resorcinol may replace triclo- 
sari. Likewise, polymeric polycarboxylate other than 3. 
Gantrez S-97, such as 1: 1 copolymer of maleic anhyride 
and ethyl acrylate and sulfoacrylic oligomers. may be 
used. 

This invention has been described with respect to 
certain preferred embodiments and it will be under- 35 
stood that modifications and variations thereof obvious 
to those skilled in the art are to be included within the 
purview of this application and the scope of the ap- 
pended claims. 

We claim: 
1. An oral composition comprising in an orally ac- 

40 

ceptable vehicle, a water-humectant phase, said water 
and humectant comprising at least about 10% by weight 
of said oral composition, an efective antiplaque amount 
of a substantially water insoluble noncationic antibacte- 45 
rial agent selected from the group consisting of haloge- 
nated diphenyl ethers and about 0.00054% by weight 
of a systematic anionic linear polymeric polycarboxy 
late having a molecular weight of about 1,000 to about 
l ,ooO,OOO, wherein said humectant includes a solubilix- 50 
ing agent selected from the group consisting of propy- 
lene glycol, dipropylene glycol, methyl cellosolve, 
ethyl cellosolve, olive oil, castor oil, amyl acetate, ethyl 
acetate, glyceryl tristearate and benzyl benxoate mixed 
wtth at least one of glycerine and sorbitol, the amount 55 
of said solubilizing humectant being sufficient to dis- 
solve said antibacterial agent. 

2. The oral composition claimed in claim 1 containing 
about 0.5-50% by weight of propylene glycol. 

60 

6. The oral composition claimed in claim 1 wherein 
said polymeric polycarboxylate is present in amount of 
about 0.1 to 2% of a water soluble alkali metal or ammo- 
nium salt of a copolymer of vinyl methyl ether and 
maleic acid or anhydride having a molecular weight of 
about 30,000 to about 500,000. 

7. The oral composition claimed in claim 1 containing 
an effective anticalculus amount of material comprising 
at least one linear molecularly dehydrated polyphos- 
phate salt as essential anticalculus agent. 

8. The oral composition claimed in claim 7 wherein 
said polyphosphate salt is present in amount of about 
O.l-7% by weight and is tetrasodium pyrophosphate. 

9. The oral composition in claim 7 wherein said com- 
position contains an amount of fluoride ion source suffi- 
cient to supply 25 ppm. to 2,000 ppm. of fluoride ions. 

10. The oral composition claimed in claim 7 wherein 
said fluoride source is sodium fluoride. 

11. The oral composition claimed in claim 1 wherein 
said composition contains an amount of fluoride ion 
source sufficient to supply 25 ppm to 2000 ppm of flue- 
ride ions. 

12. The oral composition claimed in claim 1 wherein 
said oral composition contains a dentally acceptable 
water-insoluble polishing agent and said oral composi- 
tions is a toothpaste or dentifrice. 

13. The oral composition claimed in claim 12 wherein 
said oral composition contains about 0.5~50% by 
weight of propylene glycol about O.l-10% by weight a 
gelling agent and about IO-75% by weight of said pol- 
ishing agent and said oral composition is a toothpaste or 
gel dentifrice. 

14. The oral composition claimed in claim 13 wherein 
about 0.3% by weight of said antibacterial agent is pres- 
ent, about 0.1.5-2% by weight of said polycarboxylate 
is present and about 0.5-l% by weight of propylene 
glycol is present. 

15. The oral composition claimed in claim 13 wherein 
said polishing material is a silica polishing material. 

16. The oral composition claimed in claim 1 wherein 
said oral composition contains about 70-99.9% by 
weight of a mixture of water and alcohol in a weight 
ratio of from about 1: 1 to about 20: 1 and said oral com- 
position is a mouthrinse. 

17. The oral composition claimed in claim 16 wherein 
said alcohol is ethanol. 

18. The oral composition claimed in claim 16 wherein 
about 5-20% by weight of propylene glycol is present, 

* * * * * 
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