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ORAL COMPOSITIONS 

TECHNICAL FIELD 

The present invention relates to oral compositions such as toothpastes, 
tootbpowders, liquid dentifrices, mouthwashes, denture cleansers, 
chewing gums, candies.and f:be like. In particular, the invention relates to 
oral compositions having enhanced antiplaque activity together with 
excellent cleansing performance, physical characteristics, and in-use 
performance characteristics. 

BACI{GROUNP 

·Plaque is initiated when bacteria adhered to pellicle form a prote~ceous 
film on the surface of teeth. The adherent bacteria metabolize dietary 
constituents and reproduce and aggregate to form the tenacious deposit 
known as plaque. Plaque generally consists of bacteria, bacterial end 
products such as polysaccharides, inorganic salts and salivary proteins. 
Plaque bacteria ferment dietary carbohydrates to organic acids which 
demineralize enamel resulting in tooth decay. 

Calculus is essentially plaque that has been mineralized with calcium 
phosphates salts. As calculus matures and hardens, it tends to stain 
noticeably due to adsorption of dietary chromagens. In addition to their 
unattractive appearance, calculus deposits at the gum line are a 
contributing source of gingivitis and periodontal disease. Besides the 
hygienic and health problems resulting from plaque, research has shown · 
_that the primary source of bad breath is the retention and subsequent 
degradation of dead cellular material sloughed off continuously by the 
normal, healthy mou~. 

Modem dental hygiene and denture preparations typically contain 
antiplaque and/or antitartar agents, as well as antimicrobial agents and 
tlavorants. Antimicrobial action could affect plaque formation by either 
reducing the number of bacteria in the mouth/dentures or by killing those 
bacteria trapped in the film to prevent further growth and metabolism. 
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Flavorants may alleviate the problem of-bad breath via a deodorizing 
action. Some antimicrobial agents, e.g. menthol may, also serve as 
breath deodorizers. However, the efficacy of antiniicrobial agents 
depends largely on their inttaoral/denwre.retention; particulaily-their 
retention on the surface of the teeth or denllires where plaque is formed. -· · 

A typical disadvantage ·of mc;>wa-dental preparations. is that only a 
relatively short time dunna which the teeth are beinj 'c;:lealied or the-­
mouth is beina rinsed is available for antilnicrobial · ap1:1ts in the 
preparations to take efteet. '!:he problem ·is compound.eel by the fact that 
dentifrice preparations are used infrequently: most are···u~ once-or, 
perhaps, twice daily. Consequently, the long-time period between 
brushings for a majority of the popul•tion provides-Optimum plaque 
forming conditions. 

There has been a need, therefore, for developin1.-an ol'.11 (ormulation 
which has a prolonged, residual' antimicrobial and/or flavor impact effect.' 

It is mown to include silicones in dentifrice-compositions, allegedly to 
coat the teeth and prevent cavities and staining. For-~tance, GB-A-
689 ,679 discloses a mouthwa5h containing an organopc)lysiloxane for 
preventing adhesion of, or for removing-tats, stainS, tartar aDd food-- -- -
particles from the teeth. The mouthwash may include antiseptic 
compounds, slich as thymor;-and flavoring and perfu~g-agents. 

US-A-2,806,814 discloses dental preparatiom-including, in combination, -­
a hiper aliphatic acyl amide of an amino carboxylic acjd comp0und as in 
active and 8, silicone. COJDpoUnci. --The patent DOtes that silicone--
·compounds have been proposed fur prevention of lcµlesion or to facilitate 
the removal of tars, stainS, tartar and the Uke from- 'teeth. The silicone 
compound is said to act as asynergist in improving the. antibacterial and 
acid inhibiting activity: of the active Tngredient. Dimethyl polysiloxanes 
are said to be particularly effective. Flavoriiig-eils and/or menthol may --­
be included. 

' .. 
'I 
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US-A-3624120 discloses quaternary ammonium salts of cyclic siloxane 
polymers for use as cationic surfactants, bactericides and as 
anticariogenic agents. 

Accordingly, the present invention provides oral compositions having 
improved efficacy on plaque, mucilaginous and bacterial deposits and 
which at the same time provides excellent cleansing performance, 
physical characteristics, and in-use performance characteristics. 

The invention further provides oral compositions containing a lipophilic 
compound such as a flavorant, physiological cooling agent or 
antimicrobial, and which has improved substantivity, impact and/or 
efficacy on teeth and dentures. 

SUMMARY OF THE INVENTION 

According to a first aspect of the invention, there is provided an oral 
composition in the form of a toothpaste, powder, liquid dentifrice, 
mouthwash, denture cleanser, chewing gum or candy comprising one or 
more oral composition components selected from abrasives, binders, 
humectants, surfactants, fluoride ion sources, anti-calculus agents and 
sweeteners and additionally comprising an aminoalkylsilicone having an 
aminoalkylsiloxane content of from about 0.19'-29' on a repeating unit 
basis. . 

According to a further aspect of the invention, there is provided an oral 
composition in the form of a toothpaste, powder, liquid dentifrice, 
mouthwash, denture cleanser, chewin1 pm or candy comprising a 
Iipophilic compound selected from flavorants, pliysiological coolin1 
agents and antimicrobial compounds and an aminoalkylsilicone havin1 an 
aminoalkylsiloxane content of from about 0.19'-2 9' on a repeating unit 
basis. 

All percentages and ratios herein are by weight of total composition, 
unless otherwise indicated. 
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The oral compositions of the invention thus comprise an 
aminoalkylsilicone antiplaque agent while preferred compositions 
additionally comprise a lipophilic compound -and/or one or more oral 
composition components selected from abrasives, binders, humectants, 
surfactants, fluoride ion sources, anti-calculus agents and sweeteners 
Each of these will be discuised in tum. 

In general terms, the aminoalk:ylsilicone is selected from noncyclic, 
hydrophobic aminoalkysilicones having ·a' formula comprising two basic 
units: 

1) (Rl)mCR)nSi0(4-m-n)/2 wherein m+n is 1, 2 or 3; n is 1, 2 or 3; 
m is 0~1,2; and 

2) (Rl)a(R2)bSi0(4-a-b)/2 wherein a+b is 1, 2, or 3, and a· and bare 
integers, · 

wherein Rl and R2 are independendy selected from H ,alkyl and alkenyl 
of about 1 'to about 10 carbons optionally silbstituted· With fluorc> or cyano 
groups, hydroxy, alkoxy, and acetoxy, for example, wherein Rl and R2 
are independendy selected from methyl, ethyl, phenyl, vinyl, 
trifluoropropyl and· cyanopropyl, and R: is 

or 

R4 .. 

3 I+ 5 --R -N-R X 
. ~6 

whereili· R3 is a divalent alkylene of about 1-20, preferably about 3-5 
carbon atOIDS optionally siibstituted or intertupted by 0 atoms, R4, R5 . 
and R6 which may be the 'same or different are selected from H, alkyl of 
about 1-20, preferably about 1-10, IDore preferably about 1-4 carbons 
optionally substituted· or. interrupted by N alld/or 0 atoms, and· x- is a 
monovalent anion such as halide, hydroxide, and tosylate, said · 
aminoalkylsilicone including from about 0.1-2 9', preferably from about 
0.5-2 9' of unit (1) on a repeating unit basis. 

In a preferred embodiment, the aminoalkylsilicones comprise 
amodimethicones. Amodimethicones are polydimethylsiloxane polymers 
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containing aminoalkyl groups. The aminoalkyl groups may be present 
. either pendant or at one or more ends of the polydimethylsiloxane chain. 
Preferred· are aminoalkylsilicones in which aminoaµcyl moiety R is 
selected from (CH2)3NH2, (CH2)3NHCH2CH2NH2, 
(CH2)3N(CH2CH20H)2, (CH2)3NH3 +x-, and 
(CH2)3N(CH3)2(C1sH37)+x-, and especially from (CH2)3NH2 and 
(CH2)3NHCH2CH2NH2. Also preferred are aminoalkyl silicones having 
an average molecular weight of about S,000 and above, preferably from 
about 5000toabout100,000, more preferably from about 5000 to about 
30,000. 

Aminoalkylsilicone compounds suitable for use herein are well known. 
Methods of preparing aminoalkylsilicones are given in, for example, US­
A-2, 930,809. 

Examples of amodimethicones include OSl's Magnasoft fluid. These 
polymers comprise aminoalkyl groups affixed to a predominantly 
polydimethylsiloxane structure. The typical structure of Magnasoft's 
aminoalkyl group-containing units is 

The aminoalkylsilicone is generally present in a level of from about 
0.019' to about 259', preferably from about"0.19' to about 59', more 
preferably from about O.S 9' to about 1.S 9' by weight. 

The oral compositions of the invention preferably also include a_ lipophilic 
compound. In general terms, lipophilic compounds suitable for use 
herein are oil-like materials which are soluble or solubilisable in the 
aminoalkylsilicone, preferably' at a level of at least about 1 "' more 
preferably at least ab9ut 59' by weight at 2S°C. Preferred lipophilic 
compounds are selected from tlavorints, physiological cooling agents and 
antimicrobial compounds. The aminoalkylsilicone acts to enhance the 
substantivity of the lipophilic compound to teeth and/or dentures, thereby 
providing enhanced and/or sustained flavor impact and antimicrobial 
efficacy. 
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Lipophilic tlavorants suitable for u.se herein comprise one or more-flavor 
components selected ftom wintergree~ oi~, oreg~o oil, bay leaf oil, 
peppermint oil, s~t e>i~-clove 911, ~ge.oil,sassafras oil, le~on oil, 
orange oil, anise oil, benzaldehyde; bi~r almond. oil, camphor,--eedar·Ieaf 
oil, marjoram oil, citronella oil, lavendar oil~ mustatd oil, pine oil, pine- -
needle oil, rosemary oil, thyme oil, cinnamon leaf-oil, and mixtures 
thereof. 

Lipophllic antimicrobial 'co~pounds s1litable. for~se hereiD include . 
thymol, menthol, triclosan, 4-hexylresorcinol, phenol, elicalyptol, benzoic 
acid, benzoyl peroxide, butyl paraben, methyl paraben, propyl paraben, 
salicyl.amides, and mixtures thereof. 

. . . 

Physiological cooling agent suitable for use herein include ~carboumides, 
menthane esters and menthane ethers, and mixtures thereof. 

Suitable menthane ethers for use herein are selectecl froni-those with the 
formula: 

where Rs is an optionally hydroxy substituted aliphatic radical containing 
up to 25 carbOn atoms, prefe~bly up to S carbon atoiDs, and where X is 
hydrogen or hydroxy, such. as diose·.coinmercially a~ailable .under the 
trade name Takasago, from Tabs.go International Cbrporation. A 
particularly prefe~ cooling agent for use in' the colDpOSitions of the 
present invention is Takasago 10 (3·1-menthoxy propan-1,2~iol (MPD)]. 
MPD is a monoglycerin derivative of I-menthol and his excellent cooling 
activity. 

. .., 
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The carboxamides found most useful are those described in US-A~ 
4,136,163, January 23, 1979 to Wason et al., and US-A-4,230, 688, 
October 28, 1980 to Rawsell et al .. 

The level of lipophilic compound in the compositions of the invention is 
generally in the range from about 0.01 % to about.10%, preferably from 
about 0.059' to about 5%, more preferably from about 0.1 % to about 39' 
by weight. 

Compositions in the fQrm of toothpastes, c:tenture cleansing liquids and 
pastes and the like will generally.comprise a binder or thickening agent. 
Binders suitable for use herein include carboxyvinyl polymers, 
carrrageenan, hydroxyethyl cellulose and water soluble salts of cellulose 
ethers such as sodium carboxymethyl cellulose and sodium carboxymethyl 
hydroxyethyl cellulose. Natural gums such as gum karaya~· xanthan gum, 
gum arabic, and gum tragacanth can also be used. Colloidal magnesium 
aluminum silicate or finely divided silica can be used as part of the 
thickening agent to further· improve texture. Binders/thickening agents 
can be used in an amount from about 0.1 % to about S.0%, preferably 
from about 0.1to"about1 % by weight of the total composition. 

It is also desirable to include some humectant material in a toothpaste to · 
keep the composition from hardening upon exposure to air. Certain 
humectants can also impart a desirable sweetness to toothpaste 
compositions. Liquid dentifrice and mouthwashes can also contain a 
quantity of humectant. Suitable humectants include glycerin, sorbitol, 
xylltol, polyethylene glycols, propylene glycol,. other edible polyhydric 
alcohols, and mixtures thereof. When present, humectants generally 
represent from about 10% to about 709', by weight ofthe compositions 
of the invention. 

Toothpastes, liquid dentifrices and denture cleansers in liquid or paste 
form will generally comprise an abrasive polishing material. The 
abrasive polishing ma~rial contemplated for use herein can be any . 
material which does not excessively abrade dentin or denture acrylic. 
These include, for example, ·silicas including xerogels, hydrogels, 
aerogels and precipitates, calcium and magnesium carbonates, calcium 
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ortho-, pyro- meta- and polyphosphates such as dicalc.ium orthophosphate 
dihydrate, calcium pyrophosphate, tricalcium phosphate, and calcium 
polymetaphosphate, insoluble sodium po1yme~phosphate, alumina and 
hydrates thereof such as alpha aluniiDa trihydrate, aittminosilicates -such 
as calcined aluminium silicate and aluminium silicate, magnesium and 
zirconium silicates such·as magdesium tiisilicate and thermosetting 
polymerised resins such Its partic1llate condensation p~oducts of urea and 
formaldehyde, polymethylmethacrylate, powderCd polyethylene and 

··.' 

others such as disclosed in US-A-3,070,510, December 25, 1962 
Mixtures of abrasives can also be used. The abrasive polishing materials 
generally have an average particle size of from abl>ut 0.1 to about 30 
microns, preferably from about S to 15 microns. - -

· Silica dental abrasives of various typts offer excepdonaf dental cleaning 
and polishing performance withaut _unduly abrading toOth enamel or . 
dentin. The silica abrasive can be precipitated silica· 6r silica gels such as 
the silica xerogels:described ilt-Pmer et al •. ·, US-A•3,S38,230, issued 
March 2, 1970 and DiGhilio, us-A-3,SQ,307, June· 21, i 975, for· 
example silica xen>gels marketed under the tradename "Syloid" by W. R. 
Grace -& Company, Davison Chemical Division. Swtable precipitated 
silica materials include those marketed by the J. M.~ Huber Corporation 
under the tradename, "Zeodent•, particularly the silica carrying the 
designation "Zeodent 119". These silica abrasives are described in US­
A-4,340,583, July 29, 1982~ 

Highly- preferred herein· from the-vieWpC>int of providing ··aoO<i cleansing 
performance combined_. with excellent compatibility with. the' antiplaque 
agent are calcium carbonate abrasives. 

The abrasive is generally present in dentifrice formulations of the 
invention at a level of from about 109' to about 709', preferably from 
about 159' to about 259'-by weight .. 

The present compositions can also contain 5urfactants. · Suitable 
surfactants are those which are reasonably stable :and foam throughout a 
wide pH range, includmg ·non-soap anionic, non.idnic~ cationic, 
zwitterionic and amphoteric organic synthetic deteta~nts. Many of these 

·-
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suitable agents are disclosed by Gieske et al. in US-A-4,051,234, 
September 27, 1977. 

Examples of suitable surfactants include alkyl sul~s; condensation 
products of ethylene oxide with fatty acids, fatty alcohols, fatty amides, 
polyhydric alcohols (e.g. sorbitan monostearate, sorbitan oleate), alkyl 
phenols (e.g. Tergitol) and polypropyleneoxide or polyoxybutylene (e.g. 
Pluronics); amine oxides sue~ as dimethyl cocamine oxide, dimethyl 
lauryl amine oxide and cocoalkyldimethyl amine oxide (Aromox); 
polysorbates such as Tween 40 and Tween 80 (Hercules); sorbitan 
stearates, sorbitan. monoaleate, etc; sarcosinates such as sodium 
cocoylsarcosinate, sodium lauroyl sarcosinate (Hamposyl-95 ex W. R • 
. Grace); cationi~ surfactants such as cetyl pyridinium chloride, cetyl 
trimethyl ammonium bromide, di-isobutyl phenoxy ethoxy ethyl-dimethyl 
benzyl ammonium chloride and coconut alkyl trimethyl ammonil1in nitrate 

A soluble fluoride ion source can also be incorporated in the present 
compositions. The soluble fluoride ion source is used in amounts 
sufficient to provide from· about SO to about 3500 ppm of the fluoride ion. 
Preferred fluorides are sodium fluoride, stannous fluoride, indium 
fluoride, zinc ammonium fluoride, tin ammonium fluoride, calcium 
fluoride and sodium monotluorophosphate. Norris et al., US-A-
2,946,735, issued July 26, 1960 and Widder et al., US-A-3,678,154, 
issued July 18, 1972 disclose such salts as well as others. 

The present compositions can also include an anti-calculus agent. 
Suitable anti-calculus agents include the di- and tetra-alkali metal 
pyrophosphates as set out in EP-A-097476. Specific salts include tetra 
alkali metal pyrophosphate, dialkali metal diacid pyrophosphate, trialkali 
metal monoacid pyrophosphate and mixtures thereof, wherein the alkali 
metals are sodium or potassium. The salts a~ useful in both their 
hydrated and unhydrated forms. The amount of pyrophosphate salt useful 
in these compositions is any effective amount and is generally enough to 
provide in composition at least 1.09' Plo,-4, preferably from about 

. 1.5% to about 10%, more preferably from about 39' to about 6% by 
weight of composition. The pyrophosphate salts are described in more 
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detail in Kirk & Othm~r,. EncyeJopepia. of Ch~mii;.;al TechnoJ01y, Second 
Edition, Volume 15, Interscience Publishers (1968) ... 

Other anti-calcglu~ ~1en~ suitable herein are ~<? ,salts., .Zinc salts are 
disclosed in US~A-4,100~269, US-A-4,416,867,·U$~A-4,42.S,325 and us­
A-4,339,432. A_prefe~a1en~ of tile ~c y~rlety:is·zinc citrate. Zinc 
compounds ·can be p~~t iD &Dl91.1Dts .sufticienttO p~yide from about 
O.Ol 9' to about 495·, prefe~bly &0111 about 0.05 ~ w about 1 9' by weight 
of zinc ion. 

Other suitable anti-ealculus a1eiits _µiclude ~- s~~etic anionic polymers 
(includin1 polyacey~ jQCi ~qpolymcrs ·c,f Diate~c apJ)ydride or acid and 
methyl viny. ether (el.~treZ)- as describ~ in US~A~;627~977, 
polyamino propane. ~fo~c . .C:icl, -polyphasp)\ates (eg .tripolyphosphate, 
hexametaphosphate), dipbospbpnates (eg BHDJ»,. AHP), polypeptides ( eg 
polyaspartic and polyglutimic acids), and l'Dixtures thereof. 

Sweetening agents wlµch can be used hlclude -me, acesulfame; 
saccharin, dextrose, levulose llld sodium cyc~te. · Sweetening agents 
are generally used at levels of from abolit 0.005 9' to about 2 9' by weight 
of composition~ · 

'• : 

.Other optionll components for use· herein ·include .water-soluble 
antibacterial agents, such:as cbJorhexidine diglucoD&te, quaternary 
~onium anb1>aden81 compounds and Water-soluble sources of certain 
metal ions such as .2dftc,. copper, silver .alid .. $~ (~.g., zinc, copper 
and stannous chloride,. anc;I silve~ nitrate); pi1ments. su~h as titanium 
dioxide; orally accePtabledyes/colorants such asPl>&C Blue #1, FD&C 
Yellow #10, FOAC. ·Red 14<>; antioxidants, vitamins.su~ as vitamin C 
.and B, other antiplaque ~-·ch~ swl.io~s·salts·, copper salts,· 
strontium salts and mainesi'llln s&I~; pH acl~dba· agen~, ~ticaries 
agents such as urea,_ calcium gly~"rophospha~, sodi~ trimetaphosphate, 
plant extfacts, deseDSitizilig agent8' for sensitive. ~th such as potassium 

. · .. ~·. . . 

nitrate and potassium citrate, and mixtures the~f. 

Typically, mouthwashes· ~p.Qprise a water/al~ohol·solution, flavor, 
humectant, sweetener; sUdsiDg agent, and colorant as described above. 
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Mouthwashes can include ethanol at a level of from 0 to 60%, preferably 
from S to 30% by weight. 

Denture cleanser compositions of the invention can additionally include 
one or more bleaching agents, organic peroxyacid precursors, 
effervescence generators, chelating agents, etc 

The bleaching agent takes the form of an inorganic persalt and can be 
selected from any of the well-known bleaching agents known for use in 
denture cleansers such as the alkali metal and ammonium. persulfates, 
perborates, percarbonates and perphosphates and the alkali metal and 
alkaline earth metal peroxides. Examples of suitable bleaching agents 
include potassium, ammonium, sodium and lithium persulfates and 
perborate mono- and tetrahydrates, sodium pyrophosphate peroxyhydrate 
and magnesium, calcium, strontium and zinc peroxides. Of these, 
however, the alkali metal persulfates, perborates and mixtures thereof are 
prefered for use herein, highly preferred being the alkali metal 
perborates. Indeed, it is a feature of the invention that the tablet 
compositions herein will provide excellent antimicrobial activity even in 
the absence of alkali metal persulfates. 

The amount of bleaching agent in the total composition is generally from 
about 5 to about 709' preferably from about 109' to about 50%. In 
compositions comprising a mixture of alkali metal persulfates and 
perborates, the overall persulfate:perborate ratio is suitably from about 
5:1 to about 1:5, more especially from about 2:1 to about 1:2. 

The denture cleansing compositions can also incorporate an effervescence 
generator, ie a material which in the presence. of water releases carbon 
dioxide or oxygen with effervescence. The effervescence aenerator can 
be selected from generators which are effective under acid, neutral or 
alkaline pH condi~ons, but preferably it consists of a combination of a 
generator which is effective or most· effective under acid or neutral pH 
conditions and a generator which is effective or most effective under 
alkaline pH conditions. Effervescence generators which are effective 
under acid or neutral pH conditions inCJude a combination of at least one 
alkali metal carbonate or bicarbonate, such as sodium bicarbonate, 
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sodium carbonate, sodium sesquicarbonate, potassium carbonate, 
potassium bicarbonate, or mixt1ires -thereof, in admixture with at least one 
non-toxic, physiologically-acceptable organic acid~ such as tartaric, 
fumaric, citric, malic, maleic, 1luconic;, succinic, salicylic, adipic or 
sulphamic acid, sodium ·fumante., sodium or potaSsiubi acid phosphates, 
betaine hydrochloride or niixtilres theredf. Of these~ ·malic acid is 
preferred. Effervescence generators ·which are .. effective under albline 
pH conditions include persalts. such as alkali and. albline earth metal 
peroxoborates as well aa··perborates, persulphates,:· percarbonates, 
perphosphates and mixtures thereof as previously· described, for example, 
a mixture ofan albli metal perborate (anhydrotts, monO-or tetrahyqrate) 
with a monopersulphate such a5 Cal-oat R mai:ketCct by E Idu Point de 
Nemours Co. and which is a 2:l:l mixture ofmoliopersulphate, · 
potassium sulphate and potassium bisulphate and which has an active 
oxygen content of about 4.S 9' .. · 

In preferred denture cleansing compositions in tablet form, the 
effervescence generator takes the form of a' solid 6ase material which in 
the presence of watet releases carbon dioXlcle- or oxygen' with 
effervescence. Suitably, the solid-base material incorporates a 
(bi)carbonate/acid effervescent couple optionally in combination with a 
perborate/persulphate oxy1en effervescence generator. The combination 
of generators is valuable for-achieving optimum dilsql'Ption characteristics 
and pH.-eonditioas for achieving optimum cleamng·· ~d antimicrobial 
activity. The (bi)carbonate compc)nents·1ellerall)' comprise from about 
S 9'. to about 6S 9', preferably ftOID about :25 9' ·to SS'6 of the total 
composition; the· acid components genefally comprise from about S 9' to 
about 509', preferably from about 109' to about 309' of the total 
composiµon. 

The denture cleansin1 ·compositioD$ of the invention caD ·be supplemented. 
by other known components· of such formulation$. · All· esJ>ecially 
preferred additional component is an organic per0xyacid precursor, which 
in general terms can be defined aS a compound having a' titre of at least 
1.Sml of O. IN sodium thiosulfate in the following pencid formation test. 

/ • 
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A test solution is prepared by dissolving the following materials in I 000 
mis distilled water: 

sodium pyrophosphate 
(N14P20,. lOH20) 

sodium perborate 
(NaB02,.H202,.3H20) having 
10.4~ available oxyg~n 

sodium dodecylbenzene 
sulphonate 

2.Sg 

0.615g 

O.Sg 

To this solution at 60°C an amount of activator is added such that for 
each atom of available oxygen present one molecular equivalent of 
activator is introduced. 

The mixture obtained by addition of the activator is vigorously stirred and 
maintained at 60°C. After S minutes from addition, a 100 ml portion of 
the solution is withdrawn and immediately pipetted onto a mixture of 250 
g cracked ice and IS ml glacial acetic acid. Potassium iodide (0.4 g) is 
then added and the liberated iodine is immediately titrated with 0.1 N 
sodium thiosulphate with ·starch as indicator until the first disappearance 
of the blue colour. The amount of sodium thiosulphate solution used in 
ml is the titre of the bleach activator. 

The orpnic j>eracid precursors are typically compounds containing one or 
more acyl lfOUpS, which are susceptible to perhydrolysis. The preferred 
activators are those of the N-acyl or 0-acyl compound type containing a 
acyl radical R-CO wherein R is a hydr~bon or substituted hydrocarbon 
group having preferably from about 1 to about 20 carbon atoms. 
Examples of suitable peracid precursors include: 

1) Acyl organoamides of the formula RCONR1R2, where RCO is 
carboxylic acyl radical, Rt is all acyl radical and R2 is an organic 
radical, as disclosed in US-A-3,117,148. Examples of compounds 
falling under this group include: 

a) N,N - diacetylaniline and N-acetylphthalimide; 
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b) N-acylhydantoins, such as 
N ,N' -diacetyl-5 ,5-d-imethylhydantoin; 

c) Polyacylated alkylene diamines, such as 
N ,N ,N'N' -tetraacetylethylenediamine (T ABD) and the 
corresponding hexamethylenediamine (T~Hi>) derivatives, as 
disclosed in GB-A-907 ,356, GB-A-907 ,357 and GB~A-
907 ,358; - - . - -

d) Acylated glycolurils, such as tetraacetylglycoluril, as disclosed 
in GB-A-l,246,338, GB-A-1,246,339' and' GB-A-1,247 ,429. . -

2) Acylated sulphonamides, such as N-methyl-N-benzoyl..:menthane 
sulphonamide and N-phenyl-N-acetyl mentllane sulphonamide, as 
disclosed in GB-A-3;183,266. 

3) Carboxylic esters as disclosed in GB-A-836',988, GB-A-963,135 
and GB-A-1,147,871. Examples of compounds of this type include 

-----phenyl acetate, sodium acet<>i)' benzene 8ulphonate, 
-trichloroethylacetate, sorbitol hexaacetate, tructo.se- pent.aacetate, p-
nitrobeJiZaldehyde diacetate,- 'isopropeneyl aeeta~, acetyl_ aceto 
hydroxamic acid, and acetyl salicyl~c-acid. -Qther~wllples are 
esters of a phenol Or' substituted phenol with aD alpha-chlorinated 
lower aliphatic carboxylic' ·acid, such as chloroacetylphenol and 
chloroacetylsalicylic acid, as disclosed in US-A-3,130,165. 

4) Carboxylic esters having the gernal formal Ac L wherein Ac is the 
acyl moiety of an orpmc catboxylic acid ·comprising an optionally 
s1ibstitated, linear or branched C6-C20 alk)'J or &lkeJiyl moiety or a 
C6-C2o alkyl-substitUted aryl moiety aDd L ls- a leaving group, the 
conjugate acid of which has i.' pKa in the range from 4 to 13, for 
example oxybenzenesulfonate or oxybenzC>ate. Preferred 
compounds of this type- are those wherein: 
a) Ac is R3-CO and R3 is a linear or branched alkyl group 

containing from 6 to 20, preferably 6 to 12~ tnore preferably 7 
to 9 carbon_ atoms and wherein 'the longest linear alkyl-chain 
extending from and including the -carbonyl carbon contains 
from 5 to ts, preferably s to 10 carbon· at0ms, :R3 optionally 
being substituted (preferably alpha to the carbc;myl moiety) by 
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Cl, Br, OCH3 or OC2H5. Examples of this class of material 
include sodium 3,5 ,S-trimethylhexanoyloxybenzene sulfonate, 
sodium 3 ,S ,5-trimethylhexanoyloxybenzoate, sodium 2-
ethylhexanoyl oxybenzenesulfonate, sodium nonanoyl 
oxybenzene sulfonate and sodium octanoyl 
oxybenezenesulfonate, the acyloxy group in each instance 
preferably being p-substituted; 

b) Ac has the formula RJ(AO)mXA wherein RJ is a linear Qr 
branched alkyl or allcylaryl group containing from 6 to 20, 
preferably from 6 to is· carbon atoms in the alkyl moiety, Rs 
being optionally substituted by Cl, Br, OCH3, or OC2H5, AO 
is oxyethylene or oxypropylene, mis from 0 to 100, Xis 0, 
NR.4 or CO-Niti, and A is CO, CO-CO, R6-CO, CO-R6-CO, 
or CO-NR4-R6-CO wherein R.4 is C1-C4 alkyl and R() is 
alkylene, alkenylene, ~lene or alkarylene containing from 1 
to 8 carbon atoms in the alkylene or alkenylene moiety. 
Bleach activator compounds ·of this type include carbonic acid 
derivatives of the formula RJ(AO)mOCOL, succinic acid 
derivatives of the formula RJOCO(CH2)2COL, glycollic acid 
derivatives of the formula RJ<?CH2COL, hydroxypropionic 
acid derivatives ofthe formula RJOCH2CH2COL, oxalic acid 
derivatives of the formwa RJOCOCOL, maleic and fumaric 
acid derivatives of the formula R30COCH =CHCOL, acyl 
aminocaproic acid derivatives of the formula 
R3CONR1 (CH2)6COL, acyl glycine derivatives of the 
formula RJCONRt CH2COL, and amino-6-oxocaproic acid 
derivatives of the formula RJN{R1)CO(CH2)4COL. In the 
above, mis preferably from 0 to 10, and R3 is preferably C6-
C12, more preferably c6~c10 alkyl when m is zero and Cg­
C15 when mis non-zero. The leaviJ111roup Lis as defined 
above. 

5) Acyl-cyanurates, such as triacetyl- or tribenzoylcyanurates, as 
disclosed in US patent specification No. 3,332,882. 
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6) Optionally substituted. anhydrides of benzoic or phthalic acid, for 
eXample, benzoic anhydride, m-chlqrobenzoic anhydride and 
phthalic anhydride. 

' ' ' 

Of all the above, preferred are organic peracid precursors of types 1 (c) 
and 4(a). 

' . 

Where present, the level of peroxyacid bleach precursor by weight of the 
total composition is pref~rably from abo1Jt 0.196 to about 1096, more 
preferably from abOut O.S9' ·to about S • and is generally added in the · 
form of a bleach precursor agglom~rate. . . · 

The bleach precursor aglogier•tes preferred for us~ herein generally 
comprise a binder .or .agglomerating agent in. a lev~I qf from about S 96 to 
about 4096, more especiallyfroin •bout 109' to about 30'6 by weight 
thereof. Suitable aJll~~~rating ag~n~. include J>plyvin,ylpyrrolidone, poly 
(oxyethylene) of molecuJ&r weilbt ~0,000 to S00,0()0, polyethyleneglycols 
of molecula_r weight ofqom al>ollt'iOOO'to about S0,000, Carbowax 
having a molecular weilht of froin 4()()() .to 20,00o, nollionic surfactants, 
fatty acids, sodium carbOxymethyJ Cellulose, gelatjn,. fatty alcohols, 
phosphates and polypbO$phates~.·clays~··.al~minosilicates and polymeric 
polycarboxylates. Of the abOve, i)olyethylenegly~qls are highly 
preferred, especially those havin1 mol~lar weig~t of from about 1,000 
to about 30,000, preferably 200() tc.) about 10,000 •. 

Preferred from the viewpoint of oJ>timum dissolution and pH 
characteristics are bleach precursot aglomerates. which comprise from 
about 10• to about 75., .. preferably froQl about 209' .. to.about 60'6 by 
weight thereof of petoxyacid bleach prectlrsor, from about S 96 to about 
6096 preferably from aboµf596 to abOut S0'6, mo~ preterably from 
about 1096 to about 4096 ofa (bi) carbonate/acid effervescent couple, 
from about096 to about 2096 of.a peroxoboroate, and from about 59' to 
about 4096, preferably from about 109' to about 309' of an agglomerating 
agent. . ,·.. . . · 
~e final bleach precursor .granules de$irably have:~ average particle 
size of from about SOO to about lSOO, preferably from about SOO to about 
1,000 um, this being valuable from the viewpoint of optimum dissolution 
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performance and aesthetics. The level of bleach precursor agglomerates, 
moreover, is preferably from about 1 % to about 20%, more preferably 
from about S % to about 15 % by weight of composition. 

The denture cleansing compositions of the invention can be in paste, 
tablet, granular or powder form, although tablet-form compositions are 
highly preferred herein. Compositions in tablet form can be single or 
multiple layered tablets. 

Denture cl~g compositions of the invention can be supplemented by 
other usual components of such formulations, especially surfactants, 
chelating agents, enzymes, flavorants, physiological cooling agents, 
antimicrobial compounds, dyestuffs, sweeteners, tablet binders and fillers, 
foam depressants such as dimethylpolysiloxanes, foam stabilizers such as 
the fatty acid sugar esters, preservatives, lubricants such as· talc, 
magnesium stearate, finely divided amorphous pyrogenic silicas, etc. The 
free moisture content of the final composition is desirably less than about 
1 % and especially less than about 0.5 9'. 

Tablet binders and fillers suitable for use herein include 
polyvinylpyrrolidone, poly (oxyethylene) of molecular w~ight 20,000 to 
500,000, polyethylene1lycols of molecular weight of from about 1000 to 
about 50,000, Carbowax havin1 a molecular wei1ht of from 4000 to 
20,000,.·nonionic surfactants, fatty acids, sodium carboxymethyl cellulose, 
gelatin, fatty alcohols, clays, polymeric polycarboxylates, sodium 
carbonate, calcium carbonate, calcium hydroxide, magnesium oxide, 
magnesium hydroxide carbonate, sodium sulfate, proteins, cellulose 
ethers, cellulose esters, polyvinyl alcohol,· al1inic acid esters, ve1etable 
fatty materials of a pseudocolloidal character. Of the above, 
polyethyleneglycols are highly preferred,.especially those having 
molecular weight of from about 1,000 to about 30,000, preferably from 
about 12,000 to about 30,000. 

The surface active a1ent used in the denture cleansin1 compositions of the 
invention can be selected from the many available that are compatible 
with the other inare<fients of the denture cleanser, both in the dry state 
and in solution. Such materials are believed to improve the effectiveness 
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of the other ingredients of ,the composition by .aiding. their penetration into 
the interdental surfaces. Also, these materials ai~. i~ the removal of food 
debris attached to the teeth .. BetWee11 0.1 and S .percent by weight of the 
dry composition of a :dr§ powder or granular ariiomc surface active agent, 
such as sodium lauryl sulfate, sociium N-lauroylsar:cc>sinate, sodium lauryl 
sulfoacetate or dioctyl ~Odium 'su1f'osuccinate or: rlcbl(>leyl sQdium 
sulfosuccinate, may, for: example~ be iJlduded in.tile composition and 
preferably the surface active. agent comprises between 0.5 and 4 percent 
of the composition. 

Suitable cationic, non-ionic and 'amph~lytic su~ce active agents include, 
for example, quatemary • arillnoiµulll C()mpounds s11ch as 
cetyltrimethylamlllo~um bromide, condemation prQ.clucts of alkylene 
oxides such as ethylene or propylene oxide with 1-qy. alcohols, phenols, 

··fatty ainines or fatty acid.alkaiiollmides, the fatty ~id:alkaDolamides 
themse•ves, esters of lona-cha~ed (Cg';.c2:Z> fattjr acids with polyalcohols 
or sugars, for example glycer)'Ilriorios•te e>r. sa~charosemonolaurate or 
sorbitolpolyoxyethylenemono-Or di~te8rate, betaines, sulphobetaines or 
long-chain alkylaminocarboxylic acids. 

Chelating agents beneficially ·aid cleaning and ble,ach stability· by keeping 
metal ions, such as calcium, mapesiulll, Ind heavy metal cations in ' 
solution. Examples of suitable chelatirlg aients include sodium 
tripolyphosphate, sodium acid pyrophosphate, tetrlsodium pyrophosphate, 
aminopolycarboxylates ~11ch . .,S Jiitrilotriacetic. acid ~ ethylenediamine 
tetracetic acid and salt&· thereof, and poI}'phosphonateS and 
aminopolyphosphonates Such as 'hydroxyethaDediphosphonic acid, 
ethyleaediamine tetra~tbylenephosphqnic acid, · 
diethylenetriaminepentametbylenephosphonic acid and salts thereof. The 
chelating agent selected is not crlticil exc"J)t that .it must be compatible 
witli the other ingredients of·ttie denture clt'11l5er when.in the dry state 
and in aqueous solutiOn.· Advantageously, the cbelating agent comprises 
between 0.1 and 60 percent by weipt of the comi>ositlon and preferably 
between O.S and 30 percent. Phosphonic acid che1-ting agents,bowever, 
preferably comprise· from about 0."~ to abOut · 1 percent, preferably from 
about 0.1 ~ to about O.S ~· by weight of composition. · · 
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Enzymes suitable for use herein are exemplified by proteases, alkalases, 
amylases, lipases, dextrana$es, mutanases, glucanases etc. 

The following Examples further describe and demonstrate the preferred 
embodiments within the scope of the present invention. 
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EXAMPLES I TO V 

The following are representative denture Cleansing tablets. according to 
the invention. The percentages are by weight of the total tablet •. The .· 
tablets are made by compressing a· mixture:·of the :.gruaulate9 ~Qmponents 
in a punch and dye tabletting press at a pressure of about UP lcPa. · 

I II m lY y 
'Malic Acid 12 10 15 14 
Citric Acid 10 15 
Sodium Carbonate 10 8 10 6 10 
Sulphamic Acid s 3 3 
PBG20,000 3 7 8 s 
PVP40,000 6 3 
Sodium Bicarbonate 22 25.2 2S 13.9 23 
Sodium Perborate Monohydrate 15 12 16 30 15 
Potassium Monope1'$ulphate 15 18 13 14 
Pyrogenic Silica 0.3 0.1 0.1 
Talc 2 
EDTA 1 3 
EDTMPl 1 1 
FlavorS 2 1 2 1 2 
Magnasoft Fluid4 1 1.5 5 10 ·1 
Bleach Precursor Agglomerate 9 8 10 12 10 

Blaas;b Precnag[ A11Jgmemt~ I II m lY y 
TABD2 2 4 5 2.5 
TMHos3' 2 3 
Sulphamic Acid 2 2 2 2 3.5 
Sodium Bicarbonate 0.5 0.2 0.2 0.5 2 
PBG6000 2.5 2 2.4 2.S 1.S 
Dye 0.8 1.4 2 o.s 
1. Ethylenediaminetetramethylenephosphonic acid 
2. Tetraacetylethylene diamine 
3. Sodium 3,5,5-trimethylhexanoyloxybenzene sulfonate 
4. Magnasoft Fluid - supplied by OSI 
5 Peppermint-based flavor 
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In Examples I to V above, the overall tablet weight is 3 g; diameter 25 
mm. 

The denture cleansing tablets of Examples I to V display improved 
antiplaque,cleansing and anti-bacterial activity together with excellent 
cohesion and other physical and in-use performance characteristics. 

EXAMPLES VI TO YDI 

The following are representative toothpaste/denture cleansing pastes 
according to the invention. The percentages are by weight of total 
composition. 

YI Yll YDl 
Calcium Carbonate 20 2S 15 
Glycerine 10 12 8 
SodiumCMC 3 • .S 3 4 
Titanium Dioxide 0.7 o . .s 0.6 
Methyl/Propyl Parabens 0.1 0.1 0.1 
Sodium Saccharin 0.3 0.4 0.2 
FlavorS 1 1 2 
Magnasoft Fluid4 1 1.S 0.5 
Trichlosan o.s 
Water To 100 

The toothpastes/denture cleansing pastes of Examples VI to VIII display 
improved antiplaque, flavor impact and anti-bacterial activity together 
with excellent cleansing characteristics. 
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11111111111111 11111 1111111 1111 
WHAT IS CI.AIMED IS: * C L M S * 

1. An oral composition in the form of a toothpaste, powder, liquid 
dentifrice, mouthwash, denture cleanser, chewing gum or candy 
comprisin1 one or more. 9ral co.mpos~tion .co~pqnents selected from 
abrasives, binders, hu~tS, surfactBnts,_ fl~oride ion sources, 
anti-calculus age~ts .. arid sweeteners and acldidollally comprisiq an 
aminoalkylsilicone havin1 an aminoalkylsiloxane content of from 
about 0.1 %-2% on a repeatin1 unit basis. 

2. A composition ~cording to Claim 1 wherein ~e alJlinoalkylsilicone 
is a noncyclic, hydrophobic. aminoalkylsilic911e havin1 a formula 
comprising two basic units: 

1) (Rl)mCR)nSi0(4-m-n)/2 wherein m+n is 1, 2 or 3; n is 1, 2 or 
3; mis 0,1,2;and 

·. 2) (R1)1(R2)bSi0(4-a-b)/2 wherein a+b is 1, 2, or 3, and a and b 
are integers, 

wherein Rl and R2 are independently selec~ fr()m H, alkyl and . 
alkenyl of about 1 to about 10 carbons optionally substituted ~ith . 
tluoro or cyano groups, hydroxy, alkoxy, and acetoxy, and R is 

R4 

or 3 I+ 5 • 
-R -N-R X 

Re 

. wherein R3 is a divalent alkylene of about 1-20 carbon atoms 
Optionally substituted or intemJpted ~y () .atgms-, R4, R5. and R6 
which may be the same or different are selected from H, alkyl of 
about 1-20 car~ns optionally substituted or interrupted by N 
and/or 0 atoms; and x- is a monovalent anion, said aminoalkyl 
silicone including ·about 0.1 %-29' of unit (1) on a repeating unit 
basis. 



. . . . . . . . ______ ___,-· 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* C L M S * 

W096/19193 PCJ'/US95/16253 

23 

3. A composition according to Claim 2 wherein the aminoalkyl 
silicone has a molecular weight of at least about 5,000, preferably 
from about 5000 to about 100,000. 

4. A composition according to any of Claims 1 to 3 comprising from 
about 0.01 % to about 25 % , preferably from about 0.1 % to about 
S % by weight of the aminoalkyl silicone. 

S. A. composition according to any of Claims 1 to 4 comprising from 
about 10% to about 709' by weight of a dental abrasive selected 
from silica, alumina, aluminosilicates, magnesium and zirconium 
silicates, calcium ortho-, pyro- meta- and polyphosphates, calcium 
and magnesium carbonates, insoluble metaphosphates and 
thermosetting polymerised resins. 

6. A composition according to any of Claims 1 to S comprising an 
amount of a fluoride ion source sufficient to provide from SOppm to 
3500ppm of fluoride ions. 

7. A composition according to any of Claims 1 to 6 comprising from 
about 0.1 9' to about 1 9' by weight of a binder. 

8. Use of an aminoalkylsilicone as antiplaque agent in an oral 
composition, wherein the the aminoalkylsilicone has an 
aminoalkylsiloxane content of from about 0.1 %-2 9' on a repeating 
unit basis. 

9. Use according to Claim 8 wherein the oral composition is a denture 
·cleansing composition. 


