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ORAL COVPCOSI Tl ONS TECHNI CAL FI ELD The
present i WR/199 rel ates to oral .conmpositions such as tootl’fﬁﬁﬁfﬂé@ﬁﬁ
t.oot hpowders, |iquid dentifrices; nouthwashes, denture cleansers, ~* thewng

guns, candies and the like. In particular, the I nvention relates to or al
conposi tions having enhanced antipl aque activity together with excel | ent
cl eansi ng perfornmance, physical characteristics, and in-use per f or mance
characteristics. BACKGROUND Pl aque is
initiated when bacteria adhered to pellicle forma protei naceous- filmon
the surface of teeth. The adher QRABACQOMPBOSETHDNS ze dietary

constituents and reproduce and aggregate to formthe tenaci ous deposit

known as plaque. Pl aque generally consists of bc]ieri a, bacterial end
products such as pol ysacchari deshﬂw and salivary proteins.
Pl aque bacteria ferment dietary carbohydrates to organic acids which

dem neral i zewenanel resultin Cal cul,us is se t|aIIy
bl aque. ¢ hat THE BResept iRventip selptes £, Ocef cotpositig Gt B taoifpastEs,

_ CS" cul ;JS mattoothpowdersa litpnd dentifrices s mmxthbmshes, dcnmcea:béansew, to
adsorption i i g

appear ance, th l&%&‘yﬁgpé@q@%@a@qﬂ%gg% Irafrégtl%e the mUr‘ L{lqﬁgdtggt?ce
of gingivit .Qrahnanmoslm ving eahwemnglagucmumwg:mlwm heal t h
probl ems regxceilegt Eléiﬁsﬁirgaﬂéﬁforﬁﬁ?ﬁér ?hx@ﬁﬁb%hﬁi‘ﬁbtenkﬁé‘é Ant® inusen’ ¥

source of bad Preat I's, tle” retention sequent delgr adati on of dead
cel I ul ar rPSrfOMancs ChARACHBISECSt i nuous! y by the normal, healthy nouth.

Modern dental hygiene and denture preparations typically contain

anti pl ague and/or antitartar agent ml‘manti m crobi al agents and

flavorants. Antim crobial action c aque formation by either

reduci ng the nunber of bacteria in the nouth/dentures or by killing those
Plaque is initiated when bacteria adhered to pellicle form a proteinaceous ™
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 mouth.

Modern dental hygiene and denture preparations typically contain
antiplaque and/or antitartar agents, as well as antimicrobial agents and
flavorants. 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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Fl avor ants, hBYeg4 | €Vvi ate the probl em of bad breath’via a deegfshsids: )
action- Sone antimcrobial agents, e.g.2menthol may, also serve as breath
deodori zers. However, the efficacy of antim crobial agents depends

| argely on their intraoral/denture retention, particularly their

retention on the surface of the teeth or dentures where plaque is forned.

A typical disadvantage of known dental preparations is that only a

rel atively Fy8¢6tarts Hay ul-lbomwghe zbryamnh ftbadibeedthi vig < deadetizing t he

mouth is being rigseds.avail Qr antimcrobial a |
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form ng cometentionson the Suefaserefsthecteeth on slenturasewhese plaque 1%29@969& ng an
oral formulation which has a prol onged, residual antimcrobial and/or
flavor i ct effect. It is.known to jnclud L1 i n,dentifri
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conbi nati on, ticC acg de of .an_am no ﬁa{‘goxlil Ic acid
conpound aPeERaps,vicedal ansequshdye time, PESIQL RETWERLs ¢ hat
silicone brashing’dformumajotiey of the pophilition provides optimumdilaquen or to
facilitate Itnh,g%r- gg\h/[g& éf tars, stains, tartar and the |like fromteeth.
The sil i-coﬁgr 1 r‘fg 0% said to act as a synergi st in inmproving the- ,
anti bacterial and : - ' :

There has been a need, therefore, for developing an oral formulation

which has a prolonged, residual antimicrobial and/or flavor impact effect.

It is known to include silicones in dentifrice compositions, allegedly to
~ coat the teeth and prevent cavities and staining. For instance, GB-A-
689,679 discloses a mouthwash containing an organopolysiloxane for
preventing adhesion of, or for removing tars, stains, tartar and food
particies from the teeth. The mouthwash may include antiseptic
compounds, such as thymol, and flavoring and perfuming agents.

US-A-2,806,814 discloses dental preparations including, in combination,
a higher aliphatic acyl amide of an amino carboxylic acid compound as an
active and a silicone compound. The patent notes that silicone
compounds have been proposed for prevention of adhesion or to facilitate
the removal of tars, stains, tartar and the like from teeth. The silicone

. compound is said to act as a synergist in improving the antibacterial and
acid inhibiting activity of the active ingredient. Dimethyl polysiloxanes
are said to be particularly effective. Flavoring oils and/or menthol may
be included.



.acid inhibiting activity of the active ingredient. D nethyl polysiloxanes
are said to be particularly effective. Flavoring oils and/ I may
be i nol uddP 3191 o967 19107 Felftdsfiess:
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di scl oses quaternary ammoni um salts of cyclic sil oxane pol ymers for use
as cationic surfactants, bactericides and as anti cariogeni c agents.
Accordi ngly, the present invention provides oral conpositions having
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whi ch at the sane tine xce er mance, physi cal
char act er i spPolymess, o5 use a5 cationie tamwh&@srmd@&:en aS The invention
further proghfiegriogehicag@msi tions containing a Iipophilic conmpound such
as a flavorant, physiological cooling agent or antim crobial, and which
has i nproved substantivity, inpact and/or efficacy on teeth and dentures.
SUMVARY OF Adeordingly| the presentdnvention pravidessoral compositionsdavingnt i on,
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anti-cal cul us®"agents and sweet eners and additionally conprising an
am noal kyl si | i cone havi ng an am noal kyl si | oxane content of from about 0.1
% - 2% on a Thecmviengion furtherbprovides oralccampositions coritaintingra Hippphilicof t he
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flavorants, offidddyoR e anddehfiffes. agents and antim crobial conpounds and
an am noal kyl st | "cone havi ng an am noal kyl si |l oxane content of from about

0.1 %-2%on a repeating unit

F THE INVE | -

- 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 0.1%-2% 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, chewing gum or candy comprising a
lipophilic compound selected from flavorants, physiological cooling
agents and antimicrobial compounds and an aminoalkylsilicone having an
aminoalkylsiloxane content of from about 0.1%-2% on a repeating unit
basis.

All percentages and ratios herein are by weight of total coinposition,
unless otherwise indicated.
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basi s. Al'l percentages and ratios herein are by weight of total

conposi ti_on, unl ess ot herw se indicated. WO 96/ 19192

PCT/ Us95/W82§/39192 The oral conpositi 0ps of the inventi oﬁqfﬁﬁgs”é&ﬁprl se
an am noal kyl si | i cone anti pl aque agent™whil e preferred conpositions
additionally conprise a lipophilic conpound and/or one or nore oral
conposi tion conponents selected from abrasives, binders, humectants,
surfactants, fluoride ion .sources, anti-cal culus agents and sweeteners -
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i ndgpendentﬂqrfacﬁhnts, dludridenioh ,setxkqes, -ealcuﬂns agents mﬂ)Weétdrx]mgabout 10
carbons op t or cyano . groups ydr oxy, :
al koxy, anﬁgﬁkgﬁgé%%t'le@a%cg,kéﬁﬁ g'&EnoR[ err] and R2 are independently

sel ected from net hyI et hyl, phenyl, vinyl, trifluoropropyl and-
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units:

1) (Rl)m(R)n810(4.m.n)/2 wherem m+n is'1,20r 3 nis 1, 2 or’3;
m is 0,1,2; and

2) (Rl)a(RZ)b810(4.a.b)/2 wherein a+b is1,2,0r 3 and a and b are
integers, | | - -

wherein R! and R2 are independently selected from H ,alkyl and alkenyl
of about 1 to-about 10 carbons optionally substituted with fluoro or cyano
groups, hydroxy, alkoxy, and acetoxy, for example, wherein R1 and R2
are independently selected from methyl, ethyl phenyl, vmyl
trifluoropropy! and cyanopropyl and R is -

] | -
 —R3-N-R® or  —R3-NIRS X

wherein R3 is a divalent alkylene of about 1-20, preferably about 3-5
carbon atoms optionally substituted or mterrupted by O atoms, R4, RS
and R6 which may be the same or different are selected from H, alkyl of
about 1-20, preferably about 1-10, more preferably about 1-4 carbons
optionally substituted or interrupted by N and/or-O atoms, and X~ is a
monovalent anion such as halide, hydroxide, and tosylate, said |
aminoalkylsilicone including from about 0. 1-2% preferably from about
0.5-2% of unit (1) on a repeating unit basis.

- In a preferred embodimen_t, the aminoalkylsilicohes comprise
amodimethicones. Amodimethicones are polydimethylsiloxane polymers



.and Rlerr] which may be the sane or different are selected fromH, alkyl of
about 1-20, preferably about 1-10 nore preferably about 1-4 carbons |
optional | YW@BEI1P2 ut ed or interrupted by(il and/or O atons, BnHUSES16352,
nonoval ent ani on such as halide, hydroxi &, and tosylate, said

am noal kyl silicone including fromabout 0.1-2% preferably from about
0.5-2% of unit (1) on a repeating unit basis. In a preferred enbodi nent,
t he am noal kyl silicones conprise anodi net hi cones. Anodi net hi cones are
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A- 2, 930, 809.about igﬁm about 1 are preferably from about sm%b(!“tf | ui d.
These pol3grepe. conpri se ami noal kyl groups affixed to a predom nantly

pol ydi net hyl'si’l oxane structure. The typical structure of Magnasoft's

am noal kyl group-containing units is

- GSi ( Me) C3HAGhBEIAMiticone chmpoundosuikablei forasechérein are well knowasent i n
:b Lﬁ;’e |5%Of n{;&i@ﬁ&@&’so 8 prefaride dnlitodBQibilicoresHre givaR X, Forekanpié, st % to
A-2,930,809.
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Examples of amodimethicones include OSI'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

-0Si(Me)C3HgNHCH2CH2NH2.

The amirioalkylsilicone is generally present in a level of from about
0.01% to about 25%, preferably from about 0.1% to about 5%, more
preferably from about 0.5% to about 1.5% 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 about 5% by weight at 25°C. Preferred lipophilic
compounds are selected from flavorants, 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. |



preferably from about 0.5%to about 1.5% by wei ght. The oral

conposi tions of the invention preferably also include a Iipophilic
conpoundwo s6/9t92eral terns, |ipophilic conpounds suitabl e Fowusssae2s2 her ei n
are oil-like materials which are sol ubl egor sol ubilisable in the

am noal kyl silicone, preferably at a | evel of at |east about 1 % nore
preferably at |east about 5 % by weight at 25C. Preferred |ipophilic
conpounds are selected fromflavorants, physiological cooling agents and
anti m crobi al corrpounds The am noal kyI silicone acts to enhance the

subst ant i viLipophilichlavoranis isuitebls farousel hereingamptise one oemaneclavoner eby
provi di ng eaﬂﬂitm%@ Béi’e@te@ frdri Witilefgred oil,"Gregand 6il Abhy Te4f 6] al

ngfT} ngé / 1ggggermmt oﬁ spearmmt oil, clove oil, sage oil, sasgafras qil, p'&HH‘?‘F oil, -

f1 avor ant sosangebilg anise oilg beazzidehydepbitter almeond oilyrcanmphonrcedardeabnent s
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ani se oi |, needle-oilergsemary oile thymeonid, cinnamonjeafioil cand mixsures o |,

mar j oram O-tﬁereéf.t ronella oil, lavendar oil, nustard oil, pine oil, pine
needl e oil, rosemary oil, thyrre oil, ci nnam)n_ | eaf oil, and mi xt ur es

t her eof . Li pophilic antim crobial conpounds suitable for use herein
i ncl ude ipophilicrentimécrobial compounds-suitable forouse heteindnehnde

eucal ypt ol

par aben, p ﬁi‘ %&H&ﬂc teloldiaR; bR oo o e R ol békaoic

Physi ol ogi 8eid, henzoyl pegexides butybparaben, Lmethuéperabemcpmmrlmrabm des,
nent hane e§$1lfdlﬁ ?ﬂﬂem mﬁé&e@h% nd m xtures thereof. Sui t abl e

.ment hane et her’s use ereln are se ect ed fromthose with the .formul a:

Physiological coohng agent suitable for use herein include carboxamides,
menthane esters and menthane ethers, and mixtures _thereof. -
Smtable menthane ethers for use herein are selected from those with the
formula: '

~where Ry is an optionally hydroxy substituted aliphatic radical containing
up to 25 carbon atoms, preferably up to 5 carbon atoms, and where X is
hydrogen or hydroxy, such as those commercially available under the
trade name Takasago, from Takasago International Corporation. A
particularly preferred cooling agent for use in the compositions of the
present invention is Takasago 10 [3--menthoxy propan-1,2-diol (MPD)].
MPD is a monoglycerin derivative of l—menthol and has excellent cooling
activity. - -



s[err] where R err] is an optionally hydroxy substituted aliphatic

radi cal containin up to 25 carbon atons, preferably up to 5 carbon

at ons, and’VRH@F’B"’g is hydrogen or hydroy, such as those REHVEIHI62TZ y
avai | abl e under the trade name Takasago/ from Takasago I nternati onal
Corporation. A particularly preferred cooling agent for use in the
conpositions of the present invention is Takasago 10 [ 3-1-nent hoxy
propan-1,2-diol (MPD)]. MPD is a nonoglycerin derivative of |-nenthol and

has excelle EboXamides fotthd most useﬂpa?é/tﬂgélegaescri]bed in H%Q— .
CT/ US95/ 16 ' ) b d
ound st %; 6,163, dannary: 23 d879euWasonsetal., and 136-Aeh 2300 088y, 25

f ound nost

1979 to VasQutober8, 1930 tgRANseA%kt £188. Cct ober 28, 1980 to Rawsel |l et
al . The | evel of [ipophilic conpound in the conpositions of the

I nvention is generally in the range from about 0.01 %to about 10%
pref er abl y Thenlevehbf dipophilié.compdund irb the compasitidrs afithe inventidwis 0. 1%

Genture o oBERSHallPid e rangc HBI MM EE0) % %@%ﬁ&é%f'b&%ﬁ?&?@ﬁ FOR o se
a bi nder orabﬂiltcaé)ﬁ gtoaabert S % ,omege preferably fromabaut .1 % 4o abiout 3% e

car boxyvi nybyRgé rs, carrrageenan, hydroxyethyl cellulose and water

sol ubl e salts of cellul ose et hers such as sodi um car boxynet hyl cel |l ul ose
and sodi um car boxynet hyl hydr oxyet hyl cellul ose. Natural gums such as gum
karaya, xanCompgsitions ingheforabof tosthpastes; deatirecciednsiag laquids aadused.

Col | oi dal [ - L Lgat e ar _finely di v | Ll C be
used as par{.0 S agd ,‘h"Wﬂ%@%@t“{‘ﬁ’f ﬁk'[bntih ‘#rg@ﬂcﬁ g agent.
Bi nder s/ t hi Biadenssuitpble for userheseininclude carbexyxinyl polymetsyut 0.1 % to
about 5. 0% carrpSéciiin] hydroR et telfildsd andRoater Solablé siisobt catulbls t ot al
conposli tion. . g0
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 5.0%, preferably

from about 0.1 to about 1% 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,
xylitol, polyethylene glycols, propylene glycol, other edible polyhydric
alcohols, and mixtures thereof. When present, humectants generally
represent from about 10% to about 70%, by weight of the 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 material 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



It is also desirable to include some hunectant material in a toothpaste to
keep the conposition from hardeni ng upon exposure to air. Certain _
hunect ant Wocaer19t#2so i npart a desirabl e sweetness to t oot hpatTrus9es/i6252
conpositions. Liquid dentifrice and nout Bashes can al so contain a
quantity of humectant. Suitable hunectants include glycerin, sorbitol,
xylitol, polyethylene glycols, propylene glycol, other edible polyhydric
al cohol s, and m xtures thereof. Wen present hunect ants generally
represent fro about 10%to a ou 70% wei ght of_the conpositions of
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f or el dehydnicroaky prsferhily! frons wbaues wBOIS!iiRegfe! yoLhyl ene and others
such as disclosed I n US-A"3, 070,510, .Decenber 25, 1962 M xtures of :

abrasives can al so be used. The abrasive pollshlng material s generally

havfe anbiav Siliga deatali abrasbiescofovarious typres.io filﬁr Eexceptibnal déftal cléaiﬁﬁ
L2 O i i e AR AR o
wi t hout undERHNapHE sica abrasive 0an) Q)preclpgnted]snlrmeoe silicasgels suchas can
be preci pi tig eﬂncu kefopels deséribed ' Pader @t 215, US-A-3,538,230, issued |

March 2, 1970 and DiGiulio, US-A-3,862,307, June 21, 1975, for

“example silica xerogels marketed under the 3ttadEnairie "Syloid" by W. R.

Grace & Company, Davison Chemical Division. Suitable 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 abrasxves are descnbed in US-

A-4,340,583, July 29, 1982 - -

Highly prefe'rred herein from the viewpoint of providing good cleensing
performance combined with excellent compatxbxhty thh the antlplaque
agent are calcmm carbonate abrasnves '

The abrasive is generally present in dentifrice formulations of the
invention at a level of from about 10% to about 70%, preferably from
about 15% to about 25% by welght |

The present compositions can also contain surfactants. Suitable
surfactants are those which are reasonably stable and foam throughout a
wide pH range, mcludmg non-soap anionic, nonionic, cationic, i
zwitterionic and amphoteric organic synthetic detergents. Many of these



.the silica xerogels described in Pader et al., US A-3,538, 230, issued
‘March 2, 1970 and Di Gulio, US-A-3,862,307, June 21, 1975, i‘,%cms”&,;gggpl e
silica xe%%f’g’lﬁ’ar ket ed under the tradenane "Syloid by W' R e &
Conpany, Davi son Chem cal Di.vision. Sui taBl e precipitated silica

material s include those nmarketed by the J. M Huber Corporation under the
tradenane, "Zeodent", particularly the silica carrying the desi gnati on
"Zeodent 119". These silica abrasives are described in US A-4, 340, 583,
Jul'y 29, 198gitable Hoghitsy/afd @isvloRd by 'Gieské 'epal ! iPUS-AWA0ST, 234, provi di ng
good cl ean5|§| erfﬁ e canbined with excellent conmpatibility wth the
anti pl aque %?jgﬂﬁe&r iC um car bonate abrasives. The abrasive is

generally present in dentifrice formnmulations of the invention at a | evel of
from about 1834id1ebef sufidhfe AirdhEaall ncinddBRA Kulf8s: Codttarin’ DY

wei ght. The present _conpositTQnNs can a socgé)n in sur agnafgts. yj t abl e
surfactants mmﬁ%QﬁWlGhe&xéd¢éﬁ§blf&l§ha %bd. %gy 4180 8! W&F&dﬁ?& a
W ge thr ?nq_fblyhpamdmeahagwég@ag??itm nfgnme@mm,cﬁox‘twanwmte);wlkyge /r I1 82 I9 g
SET/ 3@5?12%@&@ ?Q' gC. 'fgrngipoﬁﬁ and fol%?ggylseheox{a’e St pogleésxeyb%kpgvﬂe agent s
are d: scl ofsdﬁubpnﬁs&skmine oxiides m%aﬁ@nﬁhylﬁd@ba@xﬁaoxidnbdinﬁﬁyh%l
Exanpl es o | 5‘§@§ t Senl ; ; W ation
products of létim %‘k‘?‘%gl &ﬁ@@r"?&%ﬁ*@@?%mf?we gﬁ%%&g S, ?,g?;ty am des,
pol yhydri c alyserbates sych as/Tween 4thand (Toween ,Oéih ; SOEbitan | al ky!

phenol s (e Gtedrditéd, @irbitdfimBAbYRAESY Eeh sai¢diindtes BALH Wodbditene (e. 0.
Pl uronics); am niﬁm es such i? t
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such as cet yhenzyl ammoninmn¢hdorigde and coconut alkyl trimethyl ammonium 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 50 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 monofluorophosphate. 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 are 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 1.0% _P20T4, preferably from about
1.5% to about 10%, more preferably from about 3% to about 6% by
weight of composition. The pyrophosphate salts are described in more



trimethyl ammoni um brom de, di-isobutyl phenoxy ethoxy ethyl-dinethyl
benzyl ammoni um chloride and coconut al kyl trimethyl amonium nitrate- A
sol ubl e Waerzisde2 i on source can al so be corporated in t BCT/USSSANR252 "
. conpositions. The soluble fluoride ion lcgﬁr ce is used in anmounts
sufficient to provide fromabout 50 to about 3500 ppm of the fluoride ion.
Preferred fluorides are sodiumfluoride, stannous fluoride, indium
fluoride, zinc amonium fluoride, tin anmonium fl uori de calcium fluoride
- and sodi um monof | ugr ophosphate. _Norris et aI US--A— 2 946, 735, issued
July 26, 1detaibinKirkdOthmer, Encyelapedie : achnology, Secornb72

di scl ose Smuéﬂl Vsolﬁfné"@sl Iﬂ&r@éla Pqé:hsﬁ@?s ‘ mt corrp0| t | ons can al so

i ncl ude an anti - cal cul us ajent. l'e anti ul us agents include the
di- and tetra-al kali netal pyrophosphates as set out i.n EP-A-097476.

Speci fi c s@ther ianti-caleulust aﬁts auitable hetein arerzinbcaltsat Zinclsaltkate net al

ther cof pymﬁ?{%ﬁ%ﬁaﬁ@ﬁ A% 1?&961{@3% Qﬁaﬁﬁfbﬁgp??aié?ﬁﬁﬁ%& is'are.
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0L B804, b o AP0 S by B

- from about of%in®@iemout 6% by  wei ght of conposition. The pyr ophosphat e
salts are described in nore. - WD 96/19192 '

PCT/ US95/ 16252 detail in Kirk & Qthner, Encycl opedia of Chem cal -
Technol ogy©Otber suitablemntiicalculus agentsimclude ehe; synﬂxe&xqambm potyme%S)

58 ot g,;afd*hswg SR A0 b e

A-4, 339, 43 | ’rate Zinc

conmpounds p esulmeracﬁds bl osiga;%b (Ug)wi yphespnmut 0.01
s(eg E

i%)otno about hex&m@fa h%rs%BaYe) dlp?-losp?lona %f-lﬂ) pdwméept%]es ( eOf. zinc
polyasparuc and polyglutamxc acxds), and nuxtures thereof

Sweetenmg agents whxch can be used mclude aspartame, acesulfame,
saccharin, dextrose, levulose and sodlum cyclamate Sweetening agents
are generally used at levels of from about 0. 005% to about 2% by welght'
of composition.

Other optional components for use herem mclude water-soluble
antibacterial agents, such as chlorhexidine dxgluconate, quaternary
ammonium antibacterial compounds and water-soluble sources of certain
metal ions such as zinc, copper, sxlver and stannous (e.g., zinc, copper
and stannous chlonde, and silver nitrate); plgments such as titanium
dioxide; orally acceptable dyeslcolorants such asFD&C Blue #1, FD&C
Yellow #10, FD&C Red #40; antioxidants, vitamins such as vitamin C
and E, other antlplaque agents such as stannous salts, copper salts,
strontium salts and magnesium salts pH adjustmg agents, anticaries

~ agents such as urea, calcium glycerophosphate sodium tnmetaphosphate,
plant extracts, desensxtlzmg agents for sensitive teeth such as potassium
nitrate and potassiumi citrate, and mixtures thereof.

Typically, mouthwashes comprise a water/alcohol solution, flavor,
humectant, sweetener, sudsing agent, and colorant as described above.



,Other suitable anti-cal cul us agents.include:the synthetic anionic polymers
(i ncludin ol yacryl ates and copol: yrrers of maleic anhydride_or aC| d_and '
met hyl vi rgﬂf W8 (eg Gantrez) as described in US- A-4,627, BGT/USISIEI2 A i no
propane sul fonic acid, polyphosphates (¥4 tripol yphosphate,

hexanet aphosphat e) , d| phosphonates (eg EHDP, AHP), pol ypeptides (eg

poI yaspartic and pol yglutam c acids), and m' xtures thereof. Sweet eni ng
agents which can be used include aspartane, acesul f ane, sacchari n,

ueed ot | evmh@?&a@g% §%€M}ﬁé SHBER o SIS R 038 i ettty

conposi tion. from it Y(WQIB borrponent s for use herein include
wat er - sol ubl e ant i bact erial agents, such as chl orhexi d| ne di gl uconate,
guat er nary anmoni Um anti bact er.i.al ¢ ounds Snd wat e oI uﬁl EWES lﬁ{ces of

certain  niPeEmture cleanses campesjtions f IYERLER capA HHB ¥ 1pg zi nc,
copper  anoneonmore bleachimgagents, ergamc peroxyaeid preoyrsors; such as

titani um p I nts such asFD&C Bl ue #1,
FD&C  Yel | %ﬁyggcg%%%ﬁ% tcﬁgl lﬁgéé@g Qgﬁ’"t am ns such as vitamn-C
and E, other antiplaque agents such as stannous salts, copper salts,

strontium Sqfﬁébmhm%a ht'fake’! the fopin aﬂauahofgaxﬁeqjersaltm' o bes

ol ant ext  asPlected Sear anY, Of g ll-Kapu Bkachih seehls FAERDIBIERIRCL ur

nitrate anddeptaescleansets such asitite alkaflinretak dmd animomuriimamnlfa;es,

woot enor - FSREDIAES, Brath hnites M perblitsh Bes art Bic alidlt BRUAPRH o 15,

PCT/ US95/ 16 aﬂealme earth metal peroxides. Examples of suxtablq bleaching @geptshes can

| ncl ude eth kﬁ\ﬁ?ﬂ Anmésiing, §6dxﬁ an flﬁhﬁi:ﬂ&géfsulfafmxﬁ to 30% by
wei ght . n,tB eanser .co g i.tions of, the iny can gﬂ nal | y
i ncl ude 9‘% r@oﬁp‘eéﬁmtﬁg'g ydratss, ﬁf? m PYEQP p&F@E ‘g@ge

ef fer vescenfaﬁdgmagnesm, caletimy istontientand 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 70% preferably from about 10% to about 50%. In
compositions comprising a mixture of alkali metal persuifates 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, iec a material which in the presence of water releases carbon
dioxide or oxygen with effervescence. The effervescence generator can
be selected from generators which are effective under acid, neutral or
alkaline pH conditions, 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 include a combination of at least one
alkali metal carbonate or bicarbonate, such as sodium bicarbonate,



The bl eaching agent takes the formof an inorganic persalt and can be
selected fromany of the well-known bl eaching agents known for use in
denture W@94i19392: such as the al kali net ak and amoni um pePGTUS9IS16252
per bor at es, percarbonates and per phospha’t s and the al kali netal and
al kaline earth netal peroxides. Exanples of suitable bleaching agents
i ncl ude potassium anmmoni um sodium and |ithium persulfates and perborate -
nono- and tetrahydrates, sodium pyrophosphate peroxyhydrate  and

magnesi um éa.l Ci um stronti.ym and zipc ggr oxi des. OF these, however, the
al kali net s0diya sarbemats, spdiumm sesquicarBonate; potassiway earbonate, pref er ed

for use hepeiagsivih Bitarbumaite o thiraired theees!, kalddmpitate witleabi¥ast one
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of al kali ﬁnnarxcpem'm fmale, maleithgluconic, succinieasalicyfic,oadipic ort he t ot al
conpositio I %ear m about
10(r’;fto aboﬁlbgﬁ@eqﬁa goalbﬁg}f?l ons éonprl?nﬁapﬁg moXt Ur ﬁl&ﬂmséh?féghet al
per sul f at eBetaire hydepehjesidesor mixtures there these,: mAliSAGiddSr atio i s
sui tably fpféfb?iewt Efféi'véséehc%b erators Whiéh arPefieative nder dlkalihe2: 1 to

o T or ves o ECONGLPBREH q'ﬁargﬁgha%eﬁﬁ?s"ﬂlﬁaw 4 s SR B D er
rel eases cpemboratesmsjweﬂr asperhorates, (persalphates; epm'earhﬂlnates,f ervescenc ed
heutral orPéibhosBBais ﬁﬁ‘conﬁ‘??‘éﬂspé%‘ﬁﬁ&m‘g@“&fmé oo atfplg] o

. conbi nat i ok Mixtare of gnea: lkali megal mtb@raief(eehydéouﬁ, moeno- ortetrahydrate}ier

aci d or newithaa tﬂbho&éx%ﬂﬁ!ﬁdt@%ﬁcﬁ% CapeatR aharkekd Gy ESI @G msint ye or rnost
effective ﬂ.&der Effe vesce nerators which

.Con& gl ons.
are effect 9‘0"“1? 8r a&él‘ﬂ &% WEHFQ‘P Wﬂeﬁﬂlgﬁétea combi nati on
of at | easpotassium sulphate rmthbotassthbﬁmlphate and Iwmehehaseam hcmesodl um

‘bi car bonat 12
PCT/ US95/ 1 %en co%n%gl um cargg‘ﬁat e, sodi um sesqw car. bonat e; pot assi um
car bonat e, pot assi um bi carbonate, or m xtures thereof, in adm xture wth

?gr |t S?IStC dncprefépred @¥ntare Mﬁg@bﬁ?ﬁéﬂnéﬁﬁﬂt@ﬁeﬁ fefmathé aci d, -such as
effervescence generator takes the form of a solid base material which in
the presence of water releases carbon dioxide or oxygen with .
effervescence. Suitably, the solid base material incorporates a
(bi)carbonate/acid effervescent couple optionally in combination with a
perborate/persulphate oxygen effervescence generator. The combination
of generators is valuable for achlevmg optimum dissolution characteristics
and pH .conditions for achieving optimum cleamng and antimicrobial
activity.  The (bx)carbonate components generally comprise from about
5% to about 65%, preferably from about 25% to 55% of the total
composition; the acid components generally comprise from about 5% to
about 50%, preferably from about 10% to about 30% of the total
composmon '

The denture cleansing compositions of the invention can be supplemented
by other known components of such formulations. An espec:ally
preferred additional component is an o_rgamc_peroxyacnd precursor, which
in general terms can be defined as a compound having a titre of at least
1.5ml of 0.1N sodium thiosulfate in the following peracid formation test.



fumaric, citric, malic, maleic, gluconic,, succinic, salicylic, adipic or
sul pham c_aci d, sodi um funarat e, sodi'um or potassium acid

bet ai ne hWﬂ WANK: i de or ni xtures thereqlL' O these, mllc%@é&éﬁﬁz
preferred. Effervescence generators whic 3are ef fective under al kaline pH
conditions include persalts such as al kali and al kaline earth netal

per oxoborates as wel |l as perborates, persul phates, percarbonates,

per phosphat es and m xtures t:hereof as previously described, for exanple,

a m xture of Vi tina{ oo at e)
with a monog ﬁﬁ?ﬁﬁ%ﬂ ?ﬁ%ﬁé%@‘é&t‘%Sﬁﬁﬁ‘ﬁﬁ?k%%é’&*"ﬁf%@?mgﬁé%%‘?n‘ﬁ‘ e
Nenours Co. WaeE: 2:1:1 nixture of nonopersul phat e, pot assi um
sul phate and potassi um bi sul phate and whi ch has an active  oxygen content
of about 4. 3%. I d denture cleansing conpositions in tabl et
form the g‘@wé?\%gegh@%erator takes the formof a solid base materi al
which in the pﬂﬁ&ﬂeﬂ@@ rel eases casdg di oxi de or oxygen with

' ef-fervesceng&; ya the solid base material incorporates a
(bi)carbonate/ac 633'& ég e optionally in conbination with a
per bor at e/ per sul m 2 é’!&ce generator. The conbination of

generators is valmlaﬂ%Q‘faciraba@buggeng opt i mum di ssﬁl,6|15 n characteristics

- and pH condj f g optimum cl eani ng and antl m cr obi al
activity. Tﬁé‘h@'g’? ggpﬁgﬂgf‘g&?grrponent s general ly conprise from about 5%

to about 65% prsulphanatp from about 25%to 5€88f the total  conposition;

the acid corrponents generally conprise fromabout 5 %to about 50%

preferably ,about . 10% bout 30% of .t he total The
Gent ur e cl clRs ﬁmss & amAUNt LR HOE i added Eﬁsﬁéheh?@d by
ot her knomemmrﬁﬁa\iﬁllzﬁﬂé h;xfygemwseﬁnane Avioleenkar équivalenoff er red

addi ti onal nent n organi c peroxyacid precursor, which I n general
ternms can b%c}&;%ﬁpﬁéﬁlﬁé ound having a titre of at |east 1.5m of

0. 1N sodi umth| osulfate in the foll owi ng peracid formation test. V\D

96/ 19192 tu;
3 At es smf ut r%r?blta%me(ri b ar egl%on 8?5%%Fcuvator I vflgf &Eigl&ﬁ?é%r Lals in
1000 maintained at 60 CD After 5 mxnutes from a dmon, ml portlon of

the solution is withdrawn and immediately pipetted onto a mixture of 250
g cracked ice and 15 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 tluosulphate solution used in
ml is the titre of the bleach actlvator

The organic peracid precursors are typically compounds containing one or

- more acyl groups, which are susceptible to perhydrolysis. The preferred
activators are those of the N-acyl or O-acyl compound type containing a
acyl radical R-CO wherein R is a hydrocarbon 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 RCONR}]R2, where RCO is
carboxylic acyl radical, Rj is an acyl radical and R) 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;



ms distilled water: sodi um pyr ophosphat e

(Na4P| erré’kqg%r . 10H20) 2. 5¢ sodi um per bor at e _

(NaBQ2. H ‘havi ng 10. 4%¢ayai | abl e oxygen PCT/US95/162% 615¢
sodi um dodecyl benzene sul phonat'e 0. 5¢g To
this solution at 60[err]C an anount of actlvator I s added such that for
each atom of avail abl e oxygen present one nol ecul ar equival ent of
activator is introduced. The m xture obtai ned by addition of the

activator is vi I’OlNl Zﬁ%@lﬁﬁl@%mhrﬁ ntained at 60[err]C. After 5

m nutes from ad t| 5d’ge‘ilono the, solution is withdrawn and
i medi ately pi pe.tte isethythydanteinicked i ce and 15 m

gl aci al acetic 2y dP%E?QtMIM¢§@d(Qnﬁ1@), sueh ast hen added and t he

| i berated iodine is &{t | t?ﬁ&)"%ﬁ’é@ﬁﬁ@&?iﬂ'&ﬁ% hi gfﬂgphat e

with starch as i ndi

col our. The anount ebreespondinghexamethylenediaminen(TAHD) derivativies, abe
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susceptible to perh?@& s s. The preferred  "activators are those of the

Il\ga;ylh 3;0% ?ggrt]i gtrn a%tdi ohmﬂsqlsl&bhmsatetra%@!&tylg%olﬁhl Ra@@xsmgfsa Pr(ljm
about >1/ to about 20! liﬁoél tr?gﬁsﬁg %rﬁbﬁg‘;@gﬁ?@m ‘%ef??t’eda 'e>c/ur sors
mcljg)c(leI cnei) Acyl. organoani des of the fornmula RCONRIR2, where RCO s
radical, a2 .yséﬁ’*h%ﬁ su'@é%%‘”*?f%ﬁfy f%i‘?ﬂ*ﬁtﬁ?’ "F%sg%ﬁ“ e

falling under tSuiphonagide and M-phenyl-N-acety) sudphgnamide,ras and
N-acetyl pht hal i disé¢osed in GBRAS,183266. 14

PCTI US95/ 16252 |
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 mclude

... phenyl acetate, sodium acetoxy benzene sulphonate,

. trichloroethylacetate, sorbitol hexaacetate, fructose pentaacetate, p-
nitrobenzaldehyde diacetate, isopropeneyl acetate, acetyl aceto
hydroxamic acid, and acetyl salicylic acid. ‘Other examples are
esters of a phenol or substituted phenol with an 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 organic carboxylic acid comprising an optionally
substituted, linear or branched Cg-C2( alky! or alkenyl moiety or a
C6-C20 alkyl-substituted aryl moiety and L is‘a leaving group, the
conjugate acid of which has a pKa in the'range from 4 to 13, for
example oxybenzenesulfonate or oxybenzoate. Preferred
compounds of this type are those wherein:
a) Acis R3-CO and Rj is a linear or branched alkyl group
containing from 6 to 20, preferably 6 to 12, more preferably 7
- to 9 carbon atoms and ‘wherein the longest linear alkyl chain
extending from and including the carbonyl carbon contains
from 5 to 18, preferably 5 to 10 carbon atoms, R3 optionally
being substituted (preferably alpha to the carbonyl moiety) by



b) * N-acyl hydant oi ns, such as NN -
- di acetyl thyI hydantoin; =~ - - '¢c)° Polyacylated a
di am nes, ‘gﬁgﬂgggf N,N, N N -tetraacetylethyl entﬁ@%ﬂ(%AED)

and the correspondi ng hexam!tﬁyl enedi am ne (TAHD) derivati ves,
as di scl osed in GB-A-907, 356, GB-A-907,357 and GB-A-

907, 358; d) Acylated glycolurils, such as tetraacetyl glycoluril,
as discl osed I N.GB- A- 1, 246, 338, GB- A-1,:246, 339 and

GB- A-1, 247, 429.

N roc byt banzoyl - tﬁb@iﬂ’of@@ﬂ “'E??ﬁ'g%&gn s class ofmatenazl
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acetyl salicylic aci exanpl e enol or
substituted phenol wprefesably Wagcnnsabstmt%r, | ower al i phat iC

Cﬁ{boxyllc ?CIF. chh as ghlorogcetylphenol and
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Car boxyl 1 ¢ eat er B nahERs the Tohifa RIFADLEA Kibstiy RS ¢ ;m?%g or

acyl noiety of an orbranchedsa plraikylarylgwnpmma}nmgﬁmm to R

substituted, |inear Bfe@&ar gi et ghg%n% S4Ehe ﬂl&gﬂﬁbl

C6- C20 al kyI substi t
conj ugate acid of whbeing.aptionally sp S@Wée Mgg £ énﬁﬁ&i 8@ 5 AO

exanpl e oxybenzenesujd Qﬁyémy%n@w@iw ?épy‘lenB ®h 4§ frsm O to IOOQQ(fﬁgmdS of
o atte hose ML Sr'CO-NRy i K'is 0, TR0, RETE; COlRETG0,%
|1|2negtr)r gl Er Ief ngPlny or CO-NR4-R¢- COJ(;\@hmllbm is @ sCqralkyhandiRgtisie | Oﬁ?est
car bon con%/al ns alkylene, ?lkggyg&@bl#glé g%gn&nﬂngbﬂ%bﬁﬁg %gn g?gms
R3 optionally to 8 carbgnragomsbmthqnlky gne er m)gleac ety t he
carbonyl noiety) by Bleach activator compounds of this type include carbonic acid

derivatives of the formula R3(AO)nOCOL, succinic acid

derivatives of the formula R30CO(CH2)2COL, glycollic acid

derivatives of the formula R30CH2COL, hydroxypropionic

acid derivatives of the formula R30CH2CH2COL, oxalic acid

derivatives of the formula R30COCOL, maleic and fumaric

acid derivatives of the formula R30COCH=CHCOL, acyl

aminocaproic acid derivatives of the formula

R3CONR} (CH2)5CQL, acyl glycine derivatives of the

formula R3CONR 1 CH2COL, and amino-6-oxocaproic acid

derivatives of the formula R3N(R1)CO(CH2)4COL. In the

above, m is preferably from O to 10, and R3 is preferably Cg-

C12, more preferably Cg-C10 alkyl when m is zero and Co-

C15 when m is non-zero. The leaving group L is as defined

above.

._)

5)  Acyl-cyanurates, such as triacetyl- or tribenzoylcyanurates, as
disclosed in US patent specification No. 3,332,882.



WO 96/ 19192 PCT/ US95/ 16252
15 a, Br, OCH3 or OC2H err]. Exanples of this class of

mat er i al WO 96/19192 i ncl ude sodi um 3,5, 5-tri nmet hyl hexanoWaras9sme2se e

sul fonat e, sodi um 3, 5, 5-t r §n§t hyl hexanoyl oxybenzoat e, sodi um 2-
et hyl hexanoyl oxybenzenesul fonate, sodi um nonanoyl oxybenzene
sul fonat e and sodi um oct anoyl ' oxybenezenesul fonate, the acyl oxy
group in each instance preferably being p-substituted,

b) Ac has_the fornula R3(AQ mXA wherein R3 is a linear or

branched dXkyl Qptignally ugxtad;arﬂmdmeﬁ ofbenzoeicon phthalic acxd for

preferably f ro%ﬂxﬁlel%éi&b'k?gnﬁgﬂﬁel &kﬁ%ﬂﬂ%&oi@h?ﬁ?ldﬁﬁé
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ey Eﬁe@? a“*ﬁ{e ‘r%%éf%f&f?@n%fe%fﬁﬁéﬁbﬁ?’“ﬁd?fekﬁfm ot es 11121,

atoms in tand Iene or alkenylene noi ety. Bl each acti vat or
conpounds of thls type include carbonic acid - -~ derivatives of the
derivati es of th

f | |
RA0COY o) WSS Ryeyent 1t 16yl SF péroxyacid bish BiRqurSer By Righe s e
R30CH2COL totalcu iio'mwnoxz'.l preferably from abmitd) d%i tosdbouts1@% , ttheré or nul a

22 ety o ut 0.5% i b 4 A 1 Bbral a0 860

R30COCH=CHicom ofiaybleach precursor agglomesateoi c acid derivatives of the (
formul a : : R3CONR[ er r ] (CHZ) 6COL, acyl gl yC| ne derivatives of the
-formul a R&%\IE} COL, and am no- 6- oxoca 0| C ? éﬂerl vatives
of the for P{Wf?rcﬁg ms PF or use herein gRrallymi s

pref er abl eomprisé at binder or meratingfa enblm aJevel of from about@% toror e

%ELGKPLVW@%@% mte Hngally é}ﬁpfwsﬁ;’;v L85k 30% by weight o5
5)  Acyl thereaf: usabhngglemﬂratmgagdnts includeipolyvinylpyrrolidone, poly
di scl osed (brytthylSnéybf ARAIELIIaE Wéight 20,000 36 5085600, polyethyleneglycols

of molecular weight of from about 1000 to about 50,000, Carbowax
having a molecular weight of from 4000 to 20,000, nomomc surfactants,
fatty acids, sodium carboxymethyl cellulose, ‘gelatin, fatty alcohols,
phosphates and polyphosphates, clays, alununosxhcates and polymeric
polycarboxylates. Of the above, polyethyleneglycols are highly
preferred, especially those having molecular weight of from about 1,000
to about 30,000, preferably 2000 to about 10,000. =

Preferred from the viewpoint of optimum dissolution and pH
characteristics are bleach { precursor agglomerates wh:ch comprise from
about 10% to about 75%, preferably from about 20% to about 60% by
weight thereof of peroxyacid bleach precursor, from about 5% to about
60% preferably from about 5% to about 50%, more preferably from
about 10% to about 40% of a (bi) carbonate/acid effervescent couple,
from about 0% to about 20% of a peroxoboroate, and from about 5% to
about 40%, preferably from about 10% to about 30% of an agglomeratmg
agent.

The final bleach precursor granules desirably have an average particle
size of from about 500 to about 1500, preferably from about 500 to about
1,000 um, this being valuable from the viewpoint of optimum dissolution
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precursors of types 1(c) and 4(a). Where present, the |evel of
peroxyaci d bl each precursor by weight of the total conposition is :
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t o about 5% an I S _gener added he or m of a bl each precursor
aggl oner at eP ’I"h"é%ﬁ p,e E‘Gﬁsé‘?g@iﬁ{ﬂrﬁ; bleach precussos agglemesateser ei n
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nol ecul ar wei ght of from about 1,000 to about 30, 000, preferably 2000 to

about 10,0 V, 0, and pH
characteri gtDIeggu %éfdél%ﬁﬁ ngcélhg%frtggns 6Pnfpinl§reg'?{gg ‘\%} %I gg‘%fdjg

~about 10%t%thz95dl§ﬂla;’§%nl?9 93|sy05r Tﬂﬁ%ﬁ!@n&’:(ﬁmwd SUrigetanty, wei ght

thereof of chelatinga eeredymes,cflavorants, nyﬁbmgxcﬁl Gboknglagents, 60%

0 %
bout 40% éﬁ%%%%h&y@?&?x? it Mérﬁéi%lét bi °4“qram?§ﬁﬁhpl€>o2 o
about 20% ofoam gepoessants sueh asdinfethylpoiysiloXanesp foambstabilizers snchfasr abl y
from about ch@*fatty 88 ¥ugd? éstdrs2 prasetvalives! ifticarts $ikh as talc, -
magnesium stearate, finely divided amorphous pyrogenic silicas, etc. The
free moisture content of the final composition is desxrably less than about
1% and especially less than about 0 5%.

(D

Tablet binders and fillers suitable for use herein include
polyvinylpyrrolidone, poly (oxyethylene) of molecular weight 20,000 to
500,000, polyethyleneglycols of molecular weight of from about 1000 to
about 50,000, Carbowax having a molecular weight 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 hydroxxde carbonate, sodium sulfate, proteins, cellulose
ethers, cellulose esters, polyvinyl alcohol, alginic acid esters, vegetable
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 agent used in the denture cleansing compositions of the
invention can be selected from the many available that are compatible
with the other ingredients of the denture cleanser, both in the dry state
and in solution. Such materials are believed to improve the effectiveness



The final bleach precursor granules desirably have an average particle

.size of from about 500 to about 1500, preferably from about 500 to about

1, 000 umwobéwI1dei ng val uable fromthe yiewpoi nt of opti nuPCTUSSSM6282 ON

WD 96/ 19192 18 | "PCT/ US95/ 16252
performance and aesthetics. The |evel of bleach precursor aggl onerates, '
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of nol ecul ar wei ght 20,000 to 500,000, polyethyleneglycols of nolecular
wei ght of £ r.om.about 1000 tQ t 50, 000, Carbowax  having a, nol ecul ar _
wei ght of é‘?’gqr'ﬁlﬁ ondc, n?@"@@lﬁ aq& Rmapholyticsurfaceactive &EPQtSa@C&BdC,S odi um
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cel | ul ose oxxdem such asaithylenecor prepylenp mxide with fattyraicohelsy |phenolx;| d

esters, V@E aéitxﬂx éﬁﬁt}%ﬁ@fa‘eﬁ Il%xcf’edostﬁh' &9'4&8%#&3@85@ O the
ves,

I h
above, po tﬁe fers of l%rng-c hat meé (Ef Ce ) eatty acIQ 3s with polyglségho ving

or sugars, for example glycerylmonostearate or saccharosemonolaurate or
sorbitolpolyoxyethylenemono-or di-stearate, betaines, sulphobetaines or
long-chain alkylaminocarboxy!ic acids.

Chelatmg agents beneﬁcxally aid cleamng and bleach stablhty by keepmg
metal ions, such as calcium, magnesium, and heavy ‘metal catlons in
solution. Examples of suitable chelating agents include sodium
tripolyphosphate, sodium acid pyrophosphate, tetrasodium pyrophosphate,
ammopolycarboxylates such as nitrilotriacetic acid and ethylenedxamme
tetracetic acid and salts thereof, and polyphosphonates and -
ammopolyphosphonates such as hydroxyethanednphosphomc acnd
ethylenediamine tetramethylenephosphonic acid,
d1ethylenetnammepentamethylenephosphomc acid and salts thereof The
chelating agent selected is not critical except that it must be compatible
with the other ingredients of the denture cleanser when in the dry state
and in aqueous solution. Advantageously, the chelating agent comprises
between 0.1 and 60 percent by weight of the composition and preferably
between 0.5 and 30 percent. Phosphonic acid chelating agents, however,
preferably comprise from about 0.1 to about 1 percent, preferably from
about 0.1% to about 0.5% by weight of composmon
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Sodi um sul 1 obHE doeRRg) Exiingh BrthesciEiaiihe A UeRdns Bt e prfete
exanpl e, be embpdiments within thescepe of the pregentriavention; he surface active
agent conprises between 0.5 and 4 percent of the conposition. Suitable
cationic, non-ionic and anphol ytic surface active agents include, for
‘exanpl e, quaternary amoni um conpounds such as cetyl trinmethyl anmoni um
brom de, condensation products of al kyl ene oxi des such as ethyl ene or
propyl ene oxide with fatty al cohols, phenols, fatty amnes or fatty acid
al kanol am des, the fatty acid al kanol am des t hensel ves, esters of

| ong-chained (CJerr]-C22) fatty acids with polyal cohols or sugars, for
exanpl e gl yceryl nonost earate or saccharosenonol aurate or

sor bi t ol pol yoxyet hyl enenono-or di-stearate, betaines, sul phobetaines or

| ong-chai n al kyl am nocar boxylic .acids. Chelating agents beneficially aid
cl eaning and bl each stability by keeping netal ions, such as cal cium
magnesi um and heavy netal cations in solution. Exanples of suitable

chel ating agents include sodiumtripol yphosphate, sodium acid

pyr ophosphat e, tetrasodi um pyrophosphate, am nopol ycarboxyl ates such as
nitrilotriacetic acid and ethyl enediam ne tetracetic acid and salts
‘thereof, and pol yphosphonates and . o




am nopol yphosphonat es such as hydr oxyet hanedi phosphoni ¢ aci d,

et hyl enedi am ne tetranet hyl enephosphoni ¢ aci d, ;

di et hyl epas sgr@dpdnepent anet hyl enephosphoni ¢ acid and sal t s gdypussfigasihe _
chelating agent selected is not critioplgexcept that it nust be conpatible
with the other ingredients of the denture cleanser when in the dry state
and i n aqueous sol ution. Advantageously, the chel ati ng agent conprises -
between 0.1 and 60 percent by weight of the conposition and preferably
between 0.5 and 30 percent. Phosphonic acid chel.ating-agents, however,
preferably conprise from about BXAMPEESUE TOMrcent, preferably from

about 0.1 %to ahout 0.5% by weight of conposition. WD 96/19192
PCT/ US95/ 15625%‘) . ) ) 19 . Enzynmes suitable
for use hekhg following anerepresentative dentiresleansingdablets aceosdingds,

|i pases, dRGAGORE6R. ThE peacettaged e bysweiglitof the tbesl tablétoviThe Exanpl es
further d?ﬂsﬁ be and Lfego-nst rate-t'he preéf e.-r--re(il '--'enbodi rrtg,&t s_withi rgst he
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EXAMPLES | TOV The following are representative denture cleansing

tabl ets according to the invention. The pergenta ar y V\ﬂ'ght of the
total tablet. The tablets are nmade by conpr ssingfﬁ m re t he

granul at eMaHeReRItS in a punch and fije tajQettifdy press atl14 pressure of

about 10[ ?fi&(]iclfé‘i'd . 10 _ 15' 1V 1V YV

Sodium Carbonate 10 8 10 6 10 |
Sulphamic Acid 5 - - 3 3
PEG 20,000 - 3 7 8§ 5
PVP 40,000 : 6 3 - - -
Sodium Bicarbonate 22 252 25 139 23 -
Sodium Perborate Monohydrate 15 12 16 30 15
Potassium Monopersulphate 15 18 13 - 14
Pyrogenic Silica - 03 01 0.1 -
Talc 2 - - - -
EDTA - - 1 - 3
EDTMP! 1 - - 1 -
Flavord 2 1 2 1 2
Magnasoft Fluid4 1 15 5 10 1
Bleach Precursor Agglomerate 9 8 10 12 10
Bleach Precursor Agglomerate I 1l omwm v Y
TAED2 2 - 4 5 25
TMHOS3 2 3 - - -
Sulphamic Acid 2 2. 2 2 3.5
Sodium Bicarbonate 05 02 02 05 2
PEG 6000 25 2 24 25 1.5

-~ Dy - 08 14 2 0.5
1.  Ethylenediaminetetramethylenephosphonic acid
2.  Tetraacetylethylene diamine |
3.  Sodium 3,5,5-trimethylhexanoyloxybenzene sulfonate
4.  Magnasoft Fluid - supplied by OSI
5 Peppermint-based flavor



Mal'ic Acid 12 10 15 - 14 ditric Acid

- 10 < 15 - Sodi um Car bonat e 10 0 6
10 Sul phd ERY | 5 - ; 3 3 P‘B&i‘f’fﬂfﬁéo
- 3 7 8 5 PVP 40,000 21 _ 6 3 - -
- Sodi um Bi car bonat e 22 25.2 25 13.9 23 Sodium
Per bor ate Monohydrate 15 12 16 30 15 Potassi um Monoper sul phate
15 18 13 - 14 Pyrogenlc Silica : - 0.3 0.1
0.1 Talc 2 - EDTA -
= a\,or 5In ExamplesEPtoN%Labove, the overafl tablet wexghtlxs]3 g5 dxmpe;s@t El u, da
1.5 mm.- 10 1 Bleach Precursor Agglonerate 9 8 10
2 10 Bleach Precursor Aggl omer at e I I 1] IV V  TAED2
2.5 TMHOS3 - -

) ' NP

sul pham’lEheAdenture cleansing tableteof Examples Ito V chsplaygunprmrl um
ar bo“at %ngpiaql&e,glean%ug %nu-ﬁa@terﬁl activity BeethiO%ith excellené
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Tetraacetyl et hyl ene di am ne 3. Sodi um 3, 5, 5-tri net hyl hexanoyl oxybenzene
sul f onat e MW - supplied by CsI 5 Pepper m nt - based
flavor .
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above, the fcﬂléw# afd r{@fe@?ﬁra&ﬁsww&@%leﬁﬁhmg pagtegienture

cleansing ta
J accorclmg e mventlon he percentages are %y weight of total

composition.

Vi vii viI -
Calcium Carbonate 20 25 15
Glycerine 10 12 8
Sodium CMC 35 3 4
Titanium Dioxide | 0.7. 05 0.6
Methyl/Propyl Parabens 0.1 01 0.1
Sodium Saccharin 03 04 02
Flavord 1 1 2
Magnasoft Fluid4 1 1.5 0.5
Trichlosan - 05 -
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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To 100
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5 3 4 Titanium
0

0.1

0.3 0.4 0.2 Flavor[err]
1 1.5 0.5 Trichlosan

m\ort yandipet her
£E§§92 (Bg

aYpEantSs o A VED | S:

about_

0-1 % 2% 90 2 1eRSRposkioN abcBRfing to Claim 1 wherein the aminoalkylsilicone

2) (Rl)a(RZ)bSIO(4.a.b)/2 wherein a+b is 1, 2, or 3, and a and b

wherein R and R are independently selected from H, alkyl and

is a noncyclic, hydrophobnc ammoalkylsﬂxcone havmg a formula
comprising two basic units: :

l) (Rl)m(R)n81O(4,m.n)/2 wherem m+nis1,2o0r3;nis1,2or

3;mis0,1,2;and

are integers,

alkeny! of about 1 to about 10 carbons optionally substituted with
fluoro or cyano groups, hydroxy, alkoxy, and acetoxy, and R is

R4 R4
{ -
—R3-N-R5  or -—R3 N IRS X
RS |

wherein R3 is a divalent alkylene of about 1-20 carbon atoms

optionally substituted or interrupted by O atoms, R4, RS and RS

which may be the same or different are selected from H, alkyl of
about 1-20 carbons optionally substituted or interrupted by N
and/or O atoms, and X~ isa monovalent anion, said aminoalkyl
silicone including about 0.1%-2% of umt (1) on a repeating unit
basis.

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.

-—
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1, 2 or 3; nis 1, 2 or ' 30 , 2; and

(Rlerr])a(R2)bSi [err])/2 V\/nereln a+b I's 1, 2, or 3, and a and b

are integers, wherein R err] and R2 are independently selected from
H, al kyl and al kenyl of-about 1 to about 10 carbons optionally
substituted with fluoro or cyano groups, hydroxy, alkoxy, and

acet oxy and Ris [err] wherein R3 is a dival ent al kyl ene of

about 1-204car bmcengmsmon accordingol dny &ﬂlfﬂhimstletb 8rcom ﬁstng)ﬁ@h by O -

atons, R4, Rer 5{.,8 6?% to abo&g%%% aP'efgr %ﬁ%ﬂ&l%&r E{hﬁ]{ ituted

selected fromH
or interrupted 5% by weightoofithe aminoalicy] srlrubme i s a nonoval ent ani on,

sai d am noal kyl - SI i cone I ncl udi ng about 0.1 %2 %of unit (1) on a
repeating ynit A conposi n,ac ording to,Caim2 wherein
the am noaSkyI A comypﬂtmacmsinég wa@améc tto V&ierﬁﬂh&e about

5, 000, pr efer ablipophilic tompoundutéomnpPeises @ ﬂb@uﬁanl%tﬂ@ﬂsn one WP M6rel 9192
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- composi 11 on alRYPRESIPRORERts selected, fram wingesgresf il orsghno oil, bay
about 0.01 % t oleafmil, peppermiat oil;ispgarmint aibpolove. ailgsage oflpsassafras 5%

by weight of thgjjaimesl dit, ofddge’silCanise oil, benzaldehyde, bitter aimond.
oil, camphor, cedar leaf oil, marjoram oil, citronella oil, lavendar
oil, mustard oil, pine oil, pine needle oil, rosemary oil, thyme oil,
cinnamon leaf oil, and mixtures thereof.

6. A composition according to any of Claims 1 to 5 wherein the -
lipophilic compound comprises an antimicrobial compound selected
from thymol, menthol, triclosan, 4-hexylresorcinol, phenol,
eucalyptol, benzoic acid, benzoyl peroxide, butyl paraben, methyl
paraben, propyl paraben, salicylamides, and mixtures thereof.

7. A composition according to any of Claims 1 to 6 comprising from
about 10% to about 70% 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.

8. A composition according to any of Claims 1 to 7 comprisiné an
amount of a fluoride ion source sufficient to provxde from 50ppm to
" 3500ppm of fluoride ions.

9. A composition according to any of Claims 1 to 8 comprising from
about 0.1% to about 1% by weight of a binder.
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An oral composition in the form of a toothpaste, powder, liquid dentifrice, mouthwash, denture cleanser, chewing gum or
candy comprising 2 lipophilic compound selected from flavorants, physiological cooling agents and antimicrobial compounds and an
aminoalkylsilicone having an aminoalkylsiloxane content of from about 0.1 %-2 % on a repeating unit basis. The composition provides
improved antiplaque and anti-bacterial activity together with enhanced substantivity, impact and/or efficacy of the lipophilic components on




