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COMPONENT COMPOSITTON BACKGROUND OE THE INVENTION 1.
Field of the Invention This invention relates generally to oral compositions
for enhancing oral hygiene, and more particularly, to enzyme containing
dual component compositions for enhancing antiplaque effigFglofuseay 2007
compositions. 2. The Prior Art Oral compositions such as toothpastes,

ets and mouth washes are des&ned to _loosen and remove plaque in
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It is known to the art to incorporate antimicrobial agents such as metal salts
including stannous salts such as stannous fluoride in oral compositions wherein
these agents destroy or inhibit oral bacteria. Other agents are also incorporated in
the oral composition to enhance the efficacy of the antimicrobial agents. For
example, it is known to incorporate enzymes in oral compositions which disrupt
or interfere with plaque formation and bacterial adhesion to tooth surfaces as
disclosed in US 2,527, 686; 3,991, 177; 3,194, 738; 4,082, 841; 4,115, 546; 4,140, 759;
4,152, 418; 4,986, 981; 5,000, 939; 5,370, 831; 5,431, 903; 5,537, 856; 5,849, 271.

A problem encountered with the use of enzymes in oral care compositions is that
often the enzyme of choice is not compatible with metal salts and surfactants
such as anionic surfactants as these agents facilitate denaturing of the enzyme
and loss of activity.

SUMMARY OF THE INVENTION



The present invention is based upon the discovery that in a dual

component dent iffice comprised of separately housed dentifrice

components in which the component contain an enzyme to and an.

antibacterial metal salt normally incompatible with the enzyme, the

components unexpectedly provide improved antiplaque effiGFgbrioany2007

components are mixed and combined during use in tooth brushing as the
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FIRST DENTIFRICE COMPONENT
Enzymes

The enzymes useful in the practice of the present invention include enzymes
extracted from natural fruit products such as well-known protein substances
within the class of proteases, which breakdown or hydrolyze proteins. The
proteolytic enzymes are obtained from natural sources or by the action of
microorganisms having a nitrogen source and a carbon source. Examples of
proteolylic enzymes useful in the practice of the present invention include the
naturally occurring enzymes papain (from papaya), bromelain (from pineapple),
as well as serine proteases such as chymotrypsin. Additional enzymes include
ficin and alcalase.



2 5 February 2007 Papain obtained from the milky latex of the Papaya
tree is the proteolytic enzyme preferred for use in the practice of the
present invention and is incorporated in the oral care composition of the
present invention in an amount of about 0.1 to about 10% by weight and
preferably about 0.2 to about 5% by weight, such papain hagiFglauary 2007
activity of 150 to 900 twits per milligram: as determined by the Milk Clot
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Cffiesence of tannase enzyme can be further beneficial in facilitating the
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invention include other carbohydrases such as alpha-amylase, beta-amylase,
dextranase and mutanase and lipases such as plant lipase, gastric lipase,
pancreatic lipase, pectinase, tannase lysozyme and serine proteases.

The lipase enzyme is derived from a select strain of Aspergillus niger, exhibiting
random cleaving of the 1,3 positions of fats and oils. The enzyme has maximum
lipolytic activity at pH 5.0 to 7.0 when assayed with olive oil. The enzyme has a
measured activity of 120,000 lipase units per gram. The lipase may be included in
the dentifrice composition at a concentration of about 0.010 to about 5.0% by
weight and preferably about 0.02 to about 0. 10 % by weight.

The presence of tannase enzyme can be further beneficial in facilitating the
breakdown of extrinsic stain. Tannase enzymes have been purified from
Aspergillus niger and Aspergillus allianceus and are useful in the hydrolysis of
tannins, known to discolor the tooth surface.



Aspergillus niger and Aspergillus allianceus and are useful in the
hydrolysis of tannins, known to discolor the tooth surface. 3 5 February
2007 Further examples c i enzymes which can be used in the practice +of
the present invention include | stzy me, derived from egg white, ;which
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Additional chelating agents of mono and di charged cationic species include
sodium tripolyphosphate and tetrasodium pyrophosphate, ethylene diamine
tetraacetic acid and sodium gluconate and may be incorporated in the dentifrice
component at a concentration of about 0.01 to about 1% by weight and preferably
between about 0.1 to about 0.5% by weight.

Certain antibacterial metal salts, such as stannous ion releasable salts have
unexpectedly been found to be compatible with enzymes and therefore may be
incorporated in the first dentifrice component containing enzymes, when metal
ion stabilizing agents of the type disclosed above are present in the dentifrice
component.

Antibacterial Metal Salts



ion stabilizing agents of the type disclosed above are present in the

dentifrice component. Antibacterial Metal Salts 4 5 February 2007 The

first dentifrice component of the present invention is generally comprised

of about 0.1 to about 5.0% and preferably about 0.5 to about by weight of

an antibacterial metal salt including water soluble salts suchsaBebhgary 2007

citrate, zinc glucenate, copper sulfate and particularly stannous ion

releasing salts such as stannous fluoride. stannous chloride, stannous
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Aufectant 1heféin. The humectant: is preferably glycerin, sorbitol, xviitol,
SR PR Ay 12 S R LRSS R R L6,
include polycarboxylic food grade organic acids such as citric acid, lactic acid,
tartaric acid, gluconic acid, succinic acid, malic acid, fumaric acid and their water
soluble salts such as the alkali metal salts including sodium or potassium citrate
and sodium or potassium lactate.

Dentifrice Vehicle

Orally-acceptable vehicles used to prepare the first as well as the second
dentifrice component of the present invention include a water-phase, containing
a humectant therein.

The humectant is preferably glycerin, sorbitol, xylitol, and /or propylene glycol
of molecular weight in the range of 200 to 1,000 ; but, other humectants and
mixtures thereof may also be employed. The humectant concentration typically
totals about 5 to about 70% by weight of the oral composition.



mixtures thereof nay- also be employed. The humectant concentration
typically totals about 5 to about 71'l_, by weight of the oral comnposition.
5 5 February 2007 Reference hereto to sorbitol refers to the material
typically commercially available as a 70 ;'%% aqueous Solution. Water is
present typically in amount of at least about 111142 by weighFetndiary 2007
generally about '1r to 70% by weight of the dentifrice component. Water
employed in the preparation of commercially_ suitable oral compositions
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concentration in the dentifrice composition of between about 2 to about 10% by
weight and preferably between about 3.5 to 6.5% by weight. When enzymes are
not present in the first dentifrice component, ionic surfactants of the type and
concentration as hereinafter described may be used to prepare the first dentifrice
component.

Abrasives

In the preparation of dentifrice components of the present invention abrasives
which may be used to prepare both dentifrice components of the dual
component dentifrice of the present invention include silica abrasives such as
precipitated silicas having a mean particle size of up to about 20 microns, such as
Zeodent 115, marketed by J. M. Huber Chemicals Division, Havre de Grace,
Maryland 21078, or Sylodent 783 marketed by Davison Chemical Division of W.
R. Grace & Company. Other useful dentifrice abrasives include sodium



which may be used to prepare both dentifrice components of the dual
component dentifrice of the present invention include silica abrasives such
as precipitated Silicas having a mean particle. size of up to about 20
nticron such as Zeodent 115, marketed by 1. M. I-tuber Chemical.-
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ThintRBHragar AT aFtHe deriiiesCampoRBH gftheontain a variety of

optional ingredients. As described below, such optional ingredients can include,
but are not limited to, thickening agents, a source of fluoride ions, a flavoring
agent, antitartar and coloring agents.

Thickening Agents

Thickening agents used in the preparation of the dentifrice components of the
present invention include natural and synthetic gums and colloids. Not all
naturally occurring polymer thickeners (such as cellulose or carrageenans) are
compatible with enzymes.

Thickeners compatible with enzymes such as proteolytic enzymes, include
xanthan gum, polyglycols of varying molecular weights sold under the
tradename Polyox and polyethylene glycol. Compatible inorganic thickeners
include amorphous silica compounds which function as thickening agents and
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Flumalyl alsoccontain Acsoureezefitfluoride ions or fluorine-providing

component, as anticaries agent in amount sufficient to supply about 25
Thepitala&pd6sppim of fhuorids ipnsrard iReludey inBrgeniealit oride: saltst
flusucheas soliHre alkadi pretabisadi s ohgs @xample aptriaitect Jlunrde sQurees
suma@htacr@ Batible: it phzyEs esentdnine cempasitian iateude

inSQUINM Alueride sRatassiiMsiiuigR. Sediumdprariicate c:aeiWM, preferred
ﬂ%‘ﬁ&ﬂ%@(ﬁ%@%ﬁh@iﬁa@%@ pRIPRONMIYgraslicate. AsiWala ith osition
aré'H&&'ﬁﬁﬁ ﬂﬁ‘é‘fﬂi@%ﬁi@a&@ﬂﬂﬁ fuoride.andistan @R&&&ﬁif&%@@ soadim

Eﬁ%&ﬁé& RURIR f%%ﬁ@o%@&fﬂ%ﬂl@ré'éiﬂﬁ% cRMPQUnds, (hers fmay

su?ljlsz?s eainchided /ot S&’ﬁ% s?&r(ﬁ%ﬂ?‘y%%ﬂ“ J]' 131 é}\{ﬁ(”t{)‘%’ﬁpp is
pre antitar T{(ar agents such as pyrophosphate salts inclu

tetraa ali metal pyrophosphate salts wish as Na4P21J7 K41'207,
K2P a2|l 1'207 and oI hos at S gu S, sodium
Inf% o S RS T

é’ |P $ﬁ‘ ara pfyﬁ ghosphate

sal %m& ;ié%%}"%l 57}#1%6 B %g%ﬁ?g agflg 3 };pgpgheaseNazlew
aefittisetu
SO} LHBrfﬁfﬂe B fﬁ;ﬁg ﬁfé} bate and Cychcp osphates

such as sodium trlpolyphosphate sodium trlmetaphosphate These antitartar
agents are included in the dentifrice composition at a concentration of about 1 to
about 5% by weight.

Another active agent useful in dentifrice compositions of the present invention
are antibacterial agents, which can be from 0.2 to 1.0% by weight of the dentifrice
composition. Such useful antibacterial agents include non-cationic antibacterial
agents which are based on phenolic or bisphenolic compounds, such as
halogenated diphenyl ethers such as Triclosan (2,4, 4'-trichloro-2'-
hydroxydiphenyl ether).

Flavor

The dentifrice components of the present invention may also contain a flavoring
agent.
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Th%pve%laglg/ftttlla% E‘éjcrgﬁﬁtée g prlc&elt():%arrsllf\)/gn%%rt]tg%rrsnfalﬂw o'’have a
composition similar to the vehicle of the first dentifrice component, so that two
components will be of substantially equivalent rheologies, which will permit
them to be synchronously coextrudable from a container in which the
components are separately housed. In order to maintain that the physical
characteristics of the second component have rheological properties substantially
equivalent to the first component, the vehicle composition of the second
component, specifically the humectant and abrasive content, is adjusted.

The water and humectant comprise the liquid portion of the second dentifrice
component.

The humectant is preferably sorbitol, but other humectants such as glycerin and
polyethylene glycol may also be employed. The humectant content is generally
in the range of about 30% to about 70% by weight and preferably about 40 to
about 65% by weight. the water content is in the range of about 5 to about 40% by
weight and preferably 10 to about 30% by weight.
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included in the second dentifrice component, a compatible nonionic surfactant as
hereinbefore described is used in place of the ionic surfactant.

Thickening Agent

A thickening agent may be incorporated in the second dentifrice component at a
concentration of about 0.5 to abut 10% by weight and preferably about 1 to about
5% by weight. Organic thickeners of natural and synthetic gums of the same type
used to prepare the first dentifrice component may also be incorporated at a
concentration of about 0.1 to abut 3% by weight and preferably about 0.2 to
about 2% by weight.

Additional ingredients such as fluoride and other active agents such as antitartar
agents, flavors and sweeteners similar to that used for the preparation of the first
dentifrice component may be included in the preparation of the second dentifrice
component at similar concentrations.
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toggiegwith the tlavor oils to be included in the composition and the solution is
added along with the nonionic surfactants to the mixture, which is then mixed at
high speed for from 5 to 30 minutes, under vacuum of from about 20 to 50 mm of
Hg, preferably about 30 mm Hg. The resultant product is in each case is a
homogeneous, semi-solid, extrudable paste or gel product.

To prepare the second dentifrice component of the present invention, generally
the humectants, for example, sorbitol are dispersed with any organic thickeners
and sweetener.

Water is then added into this dispersion and the ingredients mixed until a
homogenous phase is obtained for the component. Thereafter silica abrasive,
ionic surfactant anionic carboxylate, thickening agents and flavor ingredients are
added and the ingredients mixed at high speed under vacuum of from about 20
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Component Was prepare havmg incorporated therein the anionic surfactant,
sodium lauryl sulfate. No stannous salts or enzymes were present in Component
B. The ingredients of Components A and B are listed in Table I below.
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Component B was prepared having incorporated therein the anionic
surfactant, sodiun: lauuyl sulfate. No stannous salts or enzymes were
present in Component B. The ingredients of Components A and B are

listed in Table | below. 12 5 February 2007 rAll f cwnpuainneox Ingraiiew
Cnntpemwi A (lii,'0} * t otLae B {W1t%). ---------------mmmemememem- StRébFldBy 2007
[~IS;IUC LTUV"v .. Sfum~[xty ehlco;dL ilptb”Sy:asitT tuWC O~4'{1 o. bYI
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. _______I_ng_reﬂi.e_nt_ R Component A (Wt.%) ' Compo:n_:l:l_l_l_(Wifi) S’ e,,7;

Water, |, - — 1100 T _ 7.0
una;aar)w ('I+'I'I( Qr"ln_) _________ ssasns A_second two r‘nmp{)qgnt
(Compo Pﬁ,sw m’;cmw D)-dentifrice desiwwicd “Cpmposition-V-was
preparediauing-Egredienty simitar tosGomposition X exceptthatno
enzyme \waswpfesent In the first stanno#s salt cpntalnlng -component
(Coanparferrtt |, fire ert};rues pt=pt=tt¥ared glucc+aanvl'se | eirlt gresent
in the seéﬁf‘ﬁﬂ’%ﬁﬁﬁ‘&ﬁent! omponpn?eg)) The ingredient&*bf Components

anthan guim =

C and E fum s?lc‘ﬁgr?rid A T:lhlﬂ “ 'e!O\‘A’I' “0.90 0.45

Tetrasodium pyrophosphate 0.50 1.00

Pluronic F127 2.00

Titanium dioxide 0.50

PEG-40 castor oil 6.00

Zeodent 165 5.50 3.00

Sylodent XWA 650 200 10.0

Zeodent 115 - L20

Flavor 120

Papain 0412

Glucoamylase 0.200

Sodium tripolyphosphate - 7.00

Sorbitol - 27.21

Sodium hydroxide - 50% soln - 2.00

lota carrageenan - 0.35

Sylodent 783 - 11.0

Sodium lauryl sulfate (30% soln.) - 9.31

Gantrez 5-97 - 7.69

A second two component (Component C and D) dentifrice designated
"Composition Y" was prepared having ingredients similar to Composition X
except that no enzyme was present in the first stannous salt containing
component (Component C), the enzymes papain and glucoamylase being present
in the second component (Component D). The ingredients of Components C and
D are listed in Table II below.
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5 February 2007 sarna.t,~.~ii fannptisttfan 1:' INnT.& nt Cs monE..L D
(F9t.Sk) Component U (le't%) } W14r '1.4:e 16.00 (CtUic ec+d 6._3i .. ti
[ann=>us t:nteiCO 3 SILILJILLI - ----------=-mnmmmmmmmm oo C vrhxxct I,r
lekr, U. 10,65 ------- ST

..... _ mmmmmmmmmmmememes - - - ---, Stu n: :GRRsbYUary 2007
043 'PeRx;. dl:m In.n',>t:S~sgham .. 61"__tiil '~, ":ytRgi:tm rcx[dC [ i)Ei
O o — ~ ) ueeeeeiTmmm mmmmmmmmmmemememe—e—em —ee- [

i _-mmmmmmee- .. TABLEN .... FEcd( e:lgut
Ol 4~ Fereeieees e ZectEmeesitonY A ... ~|G.r
Wy A | (i C v o P BEEY S ) o
_________ __WEW ~ 12]'45 Elarx>r - 12 i 1

. [ e aid ] kA s
YVpaiN=04t st e E:NabtitpitnrhgatSy~w:2
- |SWilith fidzNidamtfive34'; [FUTg ~ g At — ez mmmmmmra oo
- - "--FSramons OB NSYYT3, |, ULl 2955 - - - - Cadl=n
tegaN.i¢Clw6:14 0.0 20.00

Carboxymethyl cellulose 0.50 0.63

Xanthan gum 040 0.55

Sodium saccharin 0.50 0.40

Tetrasodium pyrophosphate 2.00 2.00

Pluronic F-127 0.50 1.50

Titanium dioxide 6.00 0.40

PEG-40 castor oil 4.50

Zeodent 165 10,00 2.00

Sylodent XWA 650 11.00 20,00

Zeodent 115 1.20 3.00

Flavor - 1.20

Papain - 0.412

Glucoamylase - 0.20

Sodium tripolyphosphate - 3.00

Sorbitol - 19.258

Sodium lauryl sulfate (30% soln.) 6.90

NaH;POy - 0.03

NaHPO, - 0.20

Sodium bisulfite - 0.10

Palysorbate 20 - 2.00

Tego betaine ZP - 2.00

PEG-600 = 3.00

Polyox - 0.10

For purposes of comparison, a dual component dentifrice composition
designated "Composition Z" was prepared having components E and F in which
stannous salts were present in the composition but no enzymes. The ingredients
of Components E and F are listed in Table III below.
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dentifrice tJOTI'i si ion designated "Composition W:" was prepared having
components F and F in which stannous salts were presei in the

composition but no enzymes. 'lh e in- edients of Componen Febaddry2007
listed in T'table 11l below. 14 5 February 2007 T.am.r;sIF CompSIkn
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Glycerine 31.45 12.0

Carboxymethyl cellulose 0.80 0.80

Xanthan gum 0.50 0.35

Sodium saccharin 0.40 0.45

Tetrasodium pyrophosphate 0.50 1.00

Pluromic F-127 2.0

Titanium dioxide 0.50

PEG-40 castor oil 6.0

Zeodent 165 4.5 3.00

Sylodent XWA 650 10.0 10:0

Zeodent 115 11.0

Flavor 1.20 1.20

Sodium tripolyphosphate - 1.0

Sorbitol - 27.21

Sylodent 783 - 11.0

Gantrez 5-97 7.69

Sodium Hydroxide 50% Soln. 20

Sodium lauryl sulfate (30% soln.) 5.0 4.0

The antibacterial efficacy of Compositions X and Y was evaluated using A.
viscous as the test bacteria. The evaluation was performed using whole human
saliva, applied to eight hydroxyapatite (HAP) disks to form a pellicle. After 45
minutes of pellicle formation, media flow is started and the plaque forming
bacteria is pumped across the disks. Then the saliva, together with bacteria
media composed of proteose peptone, trypticase peptone, potassium chloride,
cysteine hydrochloride, yeast extract, and dextrose, is continuously pumped
through the chamber at the rate of 1 ml/min. After four hours a 10 mL treatment
slurry of Compositions X and Y diluted with water at 1: 2 ratio is applied across
the HAP disk, after which the saliva flow, at 1 ! /min., is resumed for 10 minutes
to wash out residual slurry. After six hours the same procedure (involving a 30-
second Composition X or Y slurry treatment) is repeated for a total of four
treatments over three days. After 72 hours the resulting HAP disks are removed
and added to 2 mL of 0.025% Trypsin solution and incubated for 45 minutes. The
disks are then removed and the solution is sonicated for three seconds. The
bacterial growth into the HAP disks is measured as turbidity or optical density of
the Trypsin solution at an absorbance at 610 nm using a spectrophotometer.
Optical density measurements indicate the degree of bacterial growth on the
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February 206+plates;thatis;the-tower-the-optical-density,the-greater the
antiplaque efficacy of the dentifrice slurry being tested. For purposes of
Thegieprfistsisaréegrbtdatire bf o Wl eisdhtbaonaiiging enzymes

Wit mplarativestomposhiesl I FPherpaddits digiallevaibateniorcprmsssitions
imgroweheata necordbdlire thiétrable’ M detov raiR iy MhHAS)HEpared to a
st HIt doMKining oral compgesitions in.which enzymes. gre-notuiesent. It
is Ay potNesizadsran thtl. dakPretor G;dl 61 TevderBg ulis trecoyded Ia cibtie The
brediovg dieatyoindieati that wombiniagien 2y esa with @ starideusrsalteSuch

effas<pn B2 propr jdeswasigoificanbandritiexpectdikdrtarovamehtdnide.
antiplaque efficacy/bacterial reduction when compared to a stannous salt
cordamin_g oral composii:ions in which enzymes, are not present. It is
hypothesized from the data recorded in Table IV that enzymes facilitate
the breaking down of the plaque ultrastruci:ure and matrix to provide
amore efficient delivery pathway for antibacterial agents like stannous
fluoride. 16
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5 February 2007 CLAIMS What is claimed is: 1.A dual component
dentifrice composition having superior antibacterial efficacy which
comprises first. and second dentifrice components which contain an
enzyme and an antibacterial metal salt in an orally acceptable vehicle, the
first and second components being maintained separate frog1Febeharin2007
until dispensed and combined for application to teeth whereby heightened
antibacterial efficacy against plaque causing oral bacteria is obtained. 2.
CL mposition of claim | wherein the enzyme is papain. 3. The
composition of claim | wherein the enzyme is glucoamylase. 4. The
WhahipesitBRobEelaim | wherein the anisih-icterial metal salt is a stannous
salt. 5. The composition of claim | wherein the antibacterial foetal salt is
L. k] goTHROBEHSHEHIGH Sf Qamrra iR AN e StRRAHBT S AR ¢ ial
e SR ATh CNINEESJHE LSRG BRCPTPHECEG S I O CRlMVN TR iiain
antprRZy Aol Ba RN BRaerzyhracals dombineer Ml iecfiept dompehistt, Be first
anttheceomposiiionaftelaein g whierain tHe eranneus saleasil @hzymetdre
digresent andeparzitecdompapelits HonThdasompdsitidry dfeciditragherein
antiim elrzighef iz preseainstthé qompuosition oatldbac@uieen otatomedf about
11.0 to about 5% by weight. 10. The composition of claim | wherein the
2. dhtibacterial tinetal salins presertiintlihecompositiorpatra concentration of
about | to about 3 % by weight. 11. R_ method for improving the
3. @htihacteral téffcalcyl@han orabcaretcompogition gomprisiyigqereparing
first and second dentifrice components containing an enzyme and an
4. Antikacteral tinetal s&lininl anteielly deceptiblevehiciestsbpdratelystannous
salpousing the first and second components, dispensing the first and second
components simultaneously, combining the dispensed components and
5. thereafigyapplying thereombinedi camponebisttaithertesth-whereby?2.
heightened antibacterial effic’acy against plaque , ausitig oral bacteria is
6. Dhtaibath dtidhe methad of ietamn Hewhaeiaiuthe Bz yneiHpanain. #3nF2
andmethpdiokcainp dsiwheseinine enaenadsiglugaanyiasalt 44 Penzyme
ar&€RINC40Q Thd4irdihe mpthed of claim 11 wherein the antibacterial
metal salt is a stannous salt. 13. The method of claim 14 wherein the
8. /Rtibagterialstannausisall S1R0E2 e sThsmethad ohglain 7RI SIBsent
in 0 a0PaGIRpRhsIAgNoUS saltis a

9. The composition of claim 1 wherein the enzyme is present in the composition
at a concentration of about 0.05 to about 5% by weight.

10. The composition of claim 1 wherein the antibacterial metal salt is present in
the composition at a concentration of about 1 to about 5% by weight.

11. A method for improving the antibacterial efficacy of an oral care composition
comprising preparing first and second dentifrice components containing an
enzyme and an antibacterial metal salt in an orally acceptable vehicle, separately
housing the first and second components, dispensing the first and second
components simultaneously, combining the dispensed components and
thereafter applying the combined components to the teeth whereby heightened
antibacterial efficacy against plaque causing oral bacteria is obtained.

12. The method of claim 11 wherein the enzyme is papain.

13. The method of claim 11 wherein the enzyme is glucoamylase.
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combination of SnF2 and SnCl2. 17. The method of claim 11 wherein the
antibacterial stannous salt is present in the composition at a
concentration of about 1 to abut 5% by weight. 18. The method of clam:
11 wherein the, enzyme is present in the composition at a concentration
of about 0.05 to about 5% by weight.. 19. The method of claigRébduengir2007
the stannous salt is present in the composition at a concentration of about
1 to about 5% by weight. 20. The method of claim 11 wherein the metal
14 Ll Gy Ml combisse it theHSeetrpbReit! 52 he Hsthetsor!t
claim 11 wherein the metal salt and enzyme are present in separate
15chhspones. 2clae Hetisddr dibmr PamieramiReTme shld Secoim
components are housed in a common container and are separated from
16 oHaeamsthersf slovan 15@%@@%}%&%@@@6@9@ #HidA Prevents
CO%@&W\%}WH@% ior to being dispensed. Abstract: A two
component antiplague dentifrice composition is disclosed which
17 cbhsprisaacit st st vetbnd eestitifiscdpertats eonaiinglhis engssngin
thegemassitupain andasneriicalosaehds. Seanheus fllorideighe first and
second dentifrice components being maintained separate from the other
18uhit dispended fdrimpplivdtioritotieetnzyme is present in the composition at a
concentration of about 0.05 to about 5% by weight.

19. The method of claim 11 wherein the stannous salt is present in the
composition at a concentration of about 1 to about 5% by weight.

20. The method of claim 11 wherein the metal salt and enzyme are combined in
the first component.

21. The method of claim 11 wherein the metal salt and enzyme are present in
separate components.

22. The method of claim 11 wherein the first and second components are housed
in a common container and are separated from one another by a wall integrally
formed with the container which prevents mixing of the components prior to
being dispensed.

Abstract:

A two component antiplaque dentifrice composition is disclosed which
comprises first and second dentifrice components containing an enzyme such as
papain and a metal salt such as stannous fluoride, the first and second dentifrice
components being maintained separate from the other until dispensed for
application to teeth.
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