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Halitosis, the technical term for bad breath, or Fetor ex Oris, is an undesirable condition. As a
matter of fact, everyorie, excluding the very young, occasionally has bad breath, with
approximately 25% suffering on a regular basis and the'problem tends to get worse and more

20  frequent as one gets older. The problem seems to be evenly split between men and women.
Bad breath results when proteins from the food we eat and saliva debris are broken down by
bacteria, Even the cleanest mouth hosts millions of bacteria which have the potential to
decompose these protein-containing particles left in the mouth. The tongue, with its fissures
and large, bumpy surface area, retains considerable quantities of food and debris that support

25  and protect a large bacterial population. Under low oxygen condition, this bacterial population
forms foul smelling products, called volatile sulfur compounds (VSC) — such as hydrogen
sulfide (“roiten eggs”) and methyl mercaptans (“skunk smell””) and other odorous and bad
tasting compounds. Up to 80-90% of bad breath that originates in the mouth is by this
mechanism.

30
Dental plaque or plaque bio-film is a soft deposit that forms on teeth and is comprised of an
accumulation of bacteria and salivary as well as food by-products. Plague adheres tenaciously
at the points of irregularity or discontinuity, e.g., on rough calculus surfaces, at the gum line, on
tongue surface and within crevices, and the like. Besides being unsightly, plaque is implicated

35  inthe occurrence of gingivitis and other forms of periodontal disease.
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| antibacterial compound to the tongue will allow for effective control of bad breath.
20

SUMMARY OF THE INVENTION

The present invention encompasses a dual component dental composition which when applied
25  toteeth contains a combination of a nonionic antibacterial compound, and an enzyme
ingredient whereby reduction of plaque accompanied by a superior antimalodor benefit is

accomplished during tooth brushing.

The present invention is based upon the discovery that when a separately maintained first

30  nonionic antibacterial compound containing dental component and a second enzyme containing
dentifrice component are simultaneously combined and thereafter applied to the surface of the
teeth, undiminished antiplaque efficacy is unexpectedly obtainéd with a superior retardation of

oral cavity malodor when the teeth are brushed with the combined components.
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Nonionic Antibacterial Agent

Nonionic antibacterial agents used in the practice of the present invention include halo genated
20 diphenyl ether compounds such as 2,4,4"-trichloro-2"-hydroxydiphenyl ether (Triclosan) and
2,2'-dihydroxy-5,5"-dibromodiphenyl ether. Other vseful nonionic antibacterial agents include
phenolic compounds including phenol and its homologs, mono and polyalkyl and aromatic
halophenols, resorcinol and its derivatives and bisphenolic compounds, such phenolic

compounds being more fully disclosed in US Pat. No. 5,368,844, the disclosure of which is
25  incorporated herein by reference.

The nonionic antibacterial agent is included in the dentifrice composition at a concentration of
about 0.10 to about 1.5% by weight and preferably about 0.3 to about 1.2% by weight.
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whi ch may be used in the practice of the present” invention include
precipitdﬁééﬁ-BO silicas having a nean particle size of up to about 20
m crofys, such as Zeodent 115, marketed by

Low oil absorption silica abrasives particularly useful in the practice of the present invention
are marketed under the trade designation Sylodent XWA by Davison Chemical Division of
W.R. Grace & Co., Baltimore, MD 21203. Sylodent 650 XWA, a silica hydrogel composed of
particles of colloidal silica baving a water content of 29% by weight averaging from about 7 to
20  about 10 microns in diameter, and an oil absorption of less than 70cc/100g of silica is a
preferred example of a low oil absorption silica abrasive useful in the practice of the present

invention.

Another low il absorption silica abrasive particularly useful in the practice of the present

25  invention is marketed under the trade designation DP-105 by J.M. Huber Chemicals Division,
Havre de Grace, Maryland 21078 is a precipitated amorphous silica having an average particle
size distribution from 5 to 12 microns and an oil absorption in the range of 50 to 70cc/100g.

Other abrasives which may be used in the practice of the present invention include precipitated

30  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, sedium metaphosphate, potassium
metaphosphate, tricalcium phosphate, dihydrated dicalcium phosphate, aluminum silicate,
calcined alumina, bentonite or other silicecus maferials, or combinations thereof.

4
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20 121, pages 737-745).

An additional enzyme which is formulated in combination with the protease enzyme papain is
glucoamylase. Glucoamylase is a saccharifying glucoamylase of Aspergillus niger origin
cultivated by fermentation. This enzyme can hydrolyze both the alpha-D-1,6 glucosidic branch

25  points and the alpha-1,4 glucosidic bonds of glucosyl oligosaccharides. The product of this
invention comprises about 0.001 to 2 % of the carbohydrase and preferably about 0.01 to
0.55% by weight. Additional carbohydrases useful in accordance with this invention are
glucoamylase, alpha and beta-amylase, dextranase and mutanase.

30  Other enzymes which may be used in the practice of the present 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.

e
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20
Dentifrice Vehicle
The orally-acceptable dentifrice vehicle used to prepare the dentifrice composition comprises 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, Other

25  humectants, such as polyethylene glycol, and mixtures thereof may also be employed. The
humectant concentration typically totals about 5 to about 70% by weight of the oral
composition, ?

Reference hereto to sorbitol refers to the materfal typically commercially available as a 70% :
30  aqueous solution. Water is present typically in amount of at least about 10% by weight, and
generally about 15 to 30% by weight of the oral composition. Water employed in the
preparation of commercially suitable toothpastes should preferably be deionized and free of
organic impurities. These amounts of water include the free water which is added plus that
which is introduced with other materials such as with sorbitol. L
35 g
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about 0. maguesaivositicate (laponite) and magnesium aluminum silicate (Veegum).

The thickening agent is present in the dentifrice composition in amounts of about 0.1 to about
20 10% by weight, preferably about 0.5 to about 4.0% by weight.

Surfactants

Surfactants are used in the compositions of the present invention to achieve increased

prophylactic action and render the dentifrice compositions more cosmetically acceptable. The
25  surfactant is preferably a detersive material that imparts to the composition detersive and

foaming properties.

Anionic surfactants such as higher alkyl sulfates such as sodium lauryl sulfate are not
compatible with enzymes. Anionic surfactants denature enzyme and cause loss of activity, As
30  aresult, it is important to the practice of the present invention to use a suifactant or
combination of surfactants that are compatible with the enzymes present in the toothpaste
formulation and provide the requisite foaming characteristics. Examples of enzyme compatible
surfactants include nonanionic polyoxyethylene surfactants such as Pluronic F127, Polyoxamer
407, Steareth 30, Polysorbate 20, and amphoteric surfactants such as cocamidopropyl betaine
35  and cocamidopropyl betaine lauryl glucoside. Preferred surfactants include a combination of
pluronic F127, Polyoxarmer 407, Polysorbate 20, and cocamidopropyl betaine at a total
surfactant concentration in the dentifrice composition of between about 2 to about 10% by

7
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present in the conmposition are sqgdiumfluo ot assi | uori de, sodium
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In additL&ﬂm&&n&kHBf&ﬂﬁtf&ﬂB8Hﬂﬂ§by%Q@&? may al so be included antitartar
as

agents suc

X

20 Enzyme Stabilizing Agents
The dentifrice composition of the present invention may also contain ingredients that stabilize

enzymes in a dentifrice environment. These stabilizers protect the enzyme from inactivation by
chelating metal impurities present in the dentifrice composition. Chelating agents include,
ethylene diamine tetraacetic acid (EDTA) and sodium gluconate at concentrations between 0.01
25  and 1%, preferably between 0.1 and 0.5%. Other stabilizers may also prevent oxidation of
amino acids, such as cysteine, that are critical for enzyme activity, Examples of agents that
stabilize the enzyme against oxidation include sodium bisulfite, metal gallates, sodium stannate
and ascorbic acid at concentrations between about 0.1 and about 1.5%, preferably between
about 0.3 and about 0.75%.
30
Anionic Polycarboxylate

Synthetic anionic polycarboxylates may also be used in the dentifrice compositions of the
present invention as an efficacy enhancing agent for any antibacterial, antitartar or other active
agent within the dentifrice composition. Such anionic polycarboxylates are generally employed

35  inthe form of their free acids or preferably partially or more preferably fully neutralized water-
soluble alkali metal (e.g. potassium and preferably sodium) or ammonium salts. Preferred are
1:4 1o 4:1 copolymers of maleic anhydride or acid with another polymerizable ethylenically
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under the tradenane 19
250, 000) eucgl}@ﬁlsm&gqfﬁ@ema@%ﬂn ]@naJa dime, grapefrmt and orange. Also useful are suc

20  chemicals as menthol, carvone, and anethole. Of these, the most commonly employed are the

oils of peppermint and spearmint,

The flavoring agent is incorporated in the cientifrice composition at a concentration of about 0.1

to about 5% by weight and preferably about 0.5 to about 1.5% by weight. .
25

Other Incredients

Various other materials may be incorporated in the dentifrice compositions of this invention,

including desensitizers, such as potassium nitrate; whitening agents; preservatives; silicones;

and chlorophyll compounds. These additives, when present, are incorporated in the dentifrice
30  composition in amounts which do not substantially adversely affect the properties and

characteristics desired,

A striped dentifrice product is obtained in accordance with the practice of the present invention

wherein colorants of contrasting colors are incorporated in each of the dentifrice components

35  usedin the practice of the present invention, the colorants being pharmacologically and
physiologically nontoxic when used in the suggested amounts. Colorants used in the practice
of the present invention include pigments and dyes.
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continuous phase, silica abrasive is slowly added, along with the thickening silica and mixed
under vacuum in the range of 5 to 100 mm of mercury for a period of 20 minutes. At this
stage, the color, surfactants and enzyme ingredients are added and mixed under high speed for
20 10 to 20 minutes under a vacuum of 5 to 50 mm10 Hg. The flavor oils are then added to the
mixture which is followed by mixing another 10 to 20 minutes under vacuum of 5 to 50 mm10

Hg.

The resultant components are dentifrice compositions of a texture like that of normal
25  toothpastes having a pH in the range of 5 to 8, preferably 6.5 to 7.5, e.g., 7, and of satisfactory

flavor.

Packaging of the Dual Component Dentifrice

The dual component composition of the present invention is packaged in a suitable dispensing
30  container such as a tube or pump in which the components are maintained physically separated
and from which the separated components may be dispensed synchronously. Such containers

are known to the art, Examples of suitable pumnp devices are disclosed in US 4,528,180 and US
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WO 03/094876 PCT/ US03/ 14485 To prepare the separate dentifriceﬁggﬁgﬂﬂgﬁbﬁos
of the present invention, for exanple as in the preparation of the
dentifrice conponent containing the nonionic antibacterial conpound, the
hunect ant a r binder are dispersed in a conventio i xer_until

t he nixtureﬁgggg%ggpS a well dispersed slurry which is srégﬂyé%ﬁ%wa
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and m xed for 10 to 30 m nutes produci ng a honbgeneous gel phase.
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vacuugl For the preparation of the enzyne containing dentifrice conponent,
the polyneric binder is dispersed in humectant, to forma snooth di spersed
slurry. oSy oh - S h1S: : ontaal, Al § j d
synthetigﬁgngﬁmggﬁggﬁgﬁgﬂ?%iﬂgaggggﬁgég&?]éé?ggﬁf?%ﬁgﬂgg%¥?%g%%% phase is
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resultin i e Bikd E 3 | i y added,
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surfgﬁtagtsE%BgofﬁéXQE.hngagr&qpts are gdded and m xed under high speed for
20 10°to m At 65 e VAT IMEP S 0 50 Lo Hg. The flavor oils are
then added to the mxture which is followed by m xi ng another 10 to 20

m nut es under vacuumof 5 to 50 m O Hg. The resultant conponents are
dentifrice conpositions of a texture |ike that of normal 25 toothpastes
having a pHin the range of 5 to 8, preferably 6.5 to 7.5, e.g., 7, and of
satisfactory flavor. Packaging of the Dual Conponent Dentifrice The dual
conponent conposition of the present invention is packaged in a suitable

di spensing 30 container such as a tube or punp in which the conponents are
mai nt ai ned physically separated and from which the separated conponents
may be di spensed synchronously. Such containers are known to the art.
Exanpl es of suitable punp devices are disclosed in US 4,528,180 and US 10
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6 Septenber 2005 WO 03/094876 PCT/ US03/ 14485 5,332, 124. Exanpl
sui tabl e di spensing tube are disclosed in US 4,487,757 and 4, %% @%g&mrzoos
wherein the tube is formed froma coll apsible plastic web and is provided
W th a partylo @Ry thin the tube defining separate conpag W%ﬂ@ﬁéﬁ n which

t he physically separated conponents are stored and from ﬁ are

di spersed through a suitable dispensing outlet. 5 The follow ng speC|fic
Exanple illustrates the present invention. The individual dentifrice
conponent s descri bed bel ow were prepared by follow ng the procedure

descri bed above. The ampunts of the various ingredients are by weight

unl ess otherwi se indicated. The resultant conponents were packaged in

t ubes dixammel containers provided with means for physical 10 separation of
t he i ndi whgéahpslnt deBﬁfr&@ c&ﬁﬁmﬂﬁ»ﬁ Mhding b fS10RRE BIREHEN2 AP pMOLEB/ 094876
PCT/ US03/ 14485 Exanp e I dual conponent dentifrice conp05|t|on haV|ng t he
follow n di € S d. 1 2.1 QL ent SV .
%Mlngredlentsvv @6 1%% égg wat er 10. 079Dei oni zed V@%ﬁ? Sodlum
fluori de(. 48680d|un1NF /6 Sodlun1sacchar|ne0 2580 n1sacchar|n0 40
| ot a- car 0 ) (04 . . r L.n29. 30
Sor bi t ol iﬂ@&&@wQQSOdlunltrlpohyphosphatg&m@gdgﬁycerln17 OOXanthanO 50
Gantrez2y %gmgﬁ_qfte DO. 70 th}i &p&soluglon%MQOZeodent 1155. 00
Zeodent - 18 7&S8dent - 1652. 00
Sodium saccharine " 0.25 Sodium saccharin 0.40
Tota-carrageenan . 0.735 Sorbitol (70%) 19.25
Titanium dioxide 0.50 Glycerin 20.30
Sorbitol (70%) 8.00 Sodium tripolyphosphate 3.00
Glycerin 17.00 Xanthan 0.50
Gantrez : 27.20 Laponite D 0.70
NaOH 50% solution 2.00 Zeodent-115 ' 5.00
Zeodent-165 , 2.00 Zeodent-165 2.00
Zeodeni-115 13.65 Sylodent XWAG650 20.00
Flavor 1.00 Flavor 1.10
Sodium bicarbonate 10,00 Tetrasodium pyrophosphate 2.00
Triclosan 0.60 Titantum dioxide 0.4
Sodium lauryl sulfate 1.50 Tegobetaine 2.00
Polysorbate 20 2.00
Polyethylene glycol 600 3.00
Papain 1.00
Glucoamylase 0.20
Lipase 0.06
Sodium bisulfite 0.10
Sodium phosphate monobasic 0.03
Anhy. Na Phosphate dibasic 0.20
Total 100.00 100.00

Upon use, Components A and B are combined, for example on the toothbrush, to give a combined
composition, designated as Composition “X”. Composition “X” was evaluated for its ability to control
bacteria on the back of the tongue that are responsible for oral malodor formation as well as the control
of breath VSC using the Halimeter™,
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Tot al 100. 00100, 00 Upon use, Conponents A and B are conbi ned, for exanple on
the toothbrush, to give a conbined conposition, designated as Conposition
"X". Composition "X' was evaluated for its ability to control Dbacteria on

t he back of the ,tongue that are responsible for oral malodor formation as
wel | as tI4& c¥ypatiopof ths guatibnelibaciests fpsparsiblerfer 9wl matedas Mias detprmined im-vBept enber

2005 VO 34 B8 BidRCbSR3Y 1 48% n%ﬂ@x’véi@%és@@f&fth&%ﬂﬁ&'?&fehﬁcx Rl bacteria
responsi ble for oral malodor was determ ned in-vivo 1n a tongue

mi cro- f | Sgresi o gn theackedrdengieomrpeniivahase ancsigs rasponsivdg for thbighierafion of r educe
the ni crpsf as &u%e&tﬂ?ed%ﬁéhs@fto E\bﬁ) érﬁ@ﬂﬁa‘%f th@%@&@df@ﬁc' tXn%d@? SRE4! €S

respon5|ble for the generation of S. The study requ panelists to
swab one cgilgrgioppt ttaPF‘émBafédf(théﬁl"@tfﬁfée baﬁfguﬂé of the toigee Equr hours pest freatmensn This

basel | ne \AdoldRiGb (R IREPIRARK: ShIROMBEwBNONRA QU AR

treat nent. was done before (baseline anel 1'st
with tr eef@lﬁfvfmd hyswishingsvithghe demﬁfmtsmfmll dbw@vmléﬂqtngamlemwuhe

dentifri fpﬁltéd Sid Déaé&r | %ﬁﬁtcﬁgﬁort}re%legﬂlﬂo?? %g@?ﬁrplga%ﬁm\ﬁggﬁ 1 R b&e ont O

| ead acet'ate agar e selection bac eria as
as blldod ag& lmjhﬁ to rde@nam@ thedeteldeyel pEbactedia prset oh theddngoe alhrbmtslé:rated updeese nt o n

the tong lﬁﬁa@Mc Ed}ﬁﬂgﬂé ﬁ%?'u@.dg'fter 72 hours, colony-forming units of H,S-forming bacteria,

and total bacterial colony-forming units were enumerated. The mean colony forming unit

results were used to calculate percent reduction from baseline.

15  The results of the in-vivo tongue micro-flora study are recorded in Table I below. For purposes
of comparison a clinically proven commercial toothpaste product, containing 0.3% Triclosan,
designated Composition “C", which did not contain enzymes, was also evaluated in the study.
A placebo dentifrice which did not contain enzymes or Triclosan was also prepared containing
a silica abrasive and SLS surfactant. The comparative and placebo dentifrice results are also

20  recorded in Table T below.

TABLEI

TOTAL BACTERIA REDUCTION FROM TONGUE SURFACE

Baseline 5 Hours Post Brushing % Reduction from
Composition , Mean CFU* Mean CFU bgseline of Mean CFU
Placebo 6.2 10° 54 10° 14
C 3710° 1.4 10° 63
X 1.2 10 1.2 10° 89

CFU = Colny forming units
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anaerobic conditions at 37C. After 72 hours, colony-formng ungkg @fnb
H2S-form ng bacteria, and total bacterial coI ony-formng units V\g er 2005
enuner ated. The nmean colony formng unit results were used to cal cuI ate
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from NEan U* an ase | f@%&an CFU Pl acebo6. 21055. 410514 C3.7

1051. #10563 X1.2 1061.2 10589 CFU = Col ny formng units 13 6 Septenber 2005
WO 03/ 094xaempRON/ US03/ 14485 The results recorded in Table | indicate that

t he dentifrLi I} v

unexpect er%'lﬂ&%r o%g‘%gglo glhgﬁoc%@ﬁaf}]fy rgapufc‘g %ﬁ} a3 i oe Qﬁ{e altljere%act eria
as conp %%POFIGO@ RE” 1 spe@Benlls restuehedosfrpinaaiiod aaf@m PR Fhedv@ck heieBsEi on C,
a clinicall y proven Triclosan containing commercial product. 5 Exanple 11

The t@ng Oﬁ)ffttu %O%&q&%)bﬁr Orqlu&%goafb cEﬁ(gggl e | was also done to

eval uat e Tron |f|caIIy reduce
odor - fornlnq (H[err]S) bacteria on the back of the tonaue,

TABLEII

H:S-FORMING BACTERIA REDUCTION FROM TONGUE SURFACE

Baseline 5 Hours Post Treatment % Reduction from
Composition Mean CFU Mean CFU Baseline
Placebo . 9.8 10* 5110 48
c 2.4 10° 8.8 10* 63
X 1.4 10° 2.4 10* 83

The results recorded in Table IT with respect to HaS-forming bacteria are consistent with the
findings for the total bacteria load recorded in Table 1.

15
Example III
The dual component dentifrice composition of the present invention was also found ta control
volatile sulfur compound (VSC) formation in clinical breath VSC study involving the same
human subjects described in Example I and Example II. Breath-odor was measured using a

20  Halimeter™ at baseline and at four hours after brushing the teeth for one minute and swishing
the slurry for 30 seconds. The results recorded in Table III are consistent with data represented
in Table Il indicating a greater reduction in breath VSC's responsible for oral malodor when
compared to comparative compositions in which enzymes were not used in combination with
Triclosan.

25
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10 The results of this second study are recorded in Table Il bgl q ARlos
Il Herr]S FORM NG BACTERI A REDUCTI ON FROM TONGUE SURFACE 8 S%\e‘te'{'bg
Conposi tionBaseline 5 Hours Post Treatnent % Reduction from Mean CFUMean

CFUBasel i newid @eeRa. 8 105. 110448 C2. 41058. 81063 X1. 41052}'61]79%{)2@{4 #16

results recorded in Table Il with respect to Herr]S-formhg ia are
consistent with the findings for the total bacteria |oad recorded in Table
|. 15 Exanple IIl The dual conponent dentifrice conposition of the present

invention was also found to control volatile sulfur conpound (VSC)
formatidn rn clirnical breath VSC STUgMemyO! VIiTIg THe sanme  Numam subj gct s
describgd in Exanple | anq,’lillliéaggg({e Ill. Brleaﬂla- od [ aNas nmeasur ed using|a 20
Hali metdr[err] at baseline and at ToursAouFSL arteF Bt ushing the teeth [for
one mndte and swi shing the El ) 0 seconds. . The results recorded in
fo) wafing a

Tabl e 1 1]lcgke&eNsi stent wi ph e "E"’i;’i’rhi‘%bl e If’lﬁem

greater TFEUHG T O T 1T ot eat it v - T P& 1o OoFf& PO 6 of——He—
conpared to conparative conpositions in ich enzynmes were not used in
combi natfion with Triclosan. 28%14 6 Septenber?’2005 WD 03/ 0948%6

PCT/ US03/214485 TABLE Il Cini¢® study invol vhg oral nal odorireductifon.

Conposi tji onBasel i ne 380 100 66

*ppb = parts per billion
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5 Hours Post Brushing % Reduction of [VSCI In ppb*[VSC] in ppbé@b'
Pl acebo C2702700 X18013031 38010066 *ppb = parts per billion 15 GB%glgl%eénzgg?

2005 WO 03/094876 CLAI M5 PCT/ US03/ 14485 1. A dual conponent antiplaque oral
conposi tion b j8fkd¥e to reduce plaque and oral mal odor i pg a first
conponent containing a nonionic antibacterial agent and t%g%gé’g‘ﬁ@ 5
conmponent containing a proteolytic enzyme, the first and second conponents
bei ng sinultaneously conbined for application to the teeth, the first and
second conponents being physically gggpggated prior to use, the conponents
when m xed upon application to teeth providing an antiplaque effect with a
superior antinmal odor benefit. 10 2. The conposition of claim1l wherein the
dentifrice aafabiogpodetishiiptamabrabsinesitian Effigtiantoatduce pbgos pid wa medddoe | ess
than 100¢c/ $4090; g 4 84 catipol 8 cGRERAR b hoMByi0 bbb bt & LB sdobfs | ow of |
absorption Si &a rasl_vé) I'S present 1 n the corrp05|§|on at . a

concerit r at i eempIneatyontaimng pralseliic eravymehedistand serond GRmBIFRE P PEon. 15 4.
The coansi &ih?fmaﬁﬁopgbab%iﬁeme@mmdoheo e adegp thg tfiret aedzacond cnpagdas n. 5. The
conposition,af clai erekn.t r i ' 0.t he
dentifrice PH"8 Bmﬁrﬁ%\iﬁg&eﬁ&\?\ﬁh Elﬁorggﬁﬁ {glé g&hﬁ%ne@s %E%H%Béd%gglﬁ t%lﬁ‘%gﬁnc()) Ia?:l aim1l
wher ei n t hetgsfharedHipeias aeliplagieclfest it Gé?ﬂeﬂphanﬁlﬁélod%‘?qnggﬁ-ce conposition in
conbination with a |lipase and gl ycoanyl ase. 7. The conposition of claim?7

wher ei(? e?.C q‘hg Qg ;rrpoesit%fn o(f lcl%fm”l @vhé:r%in%ee 33%&%1‘10'3 Qoﬁtg}gs £ éjlﬂga{)foir&s.i\%'?laving an oil
absorption value less than 100cc/100g silica.

3. The composition of claim 1 wherein the low oil absorption silica abrasive is present in the
composition at a concentration of about 5 to about 40% by weight of the composition.
15
4. The composition of claim 1 wherein the proteclytic enzyme is papain.

5. The composition of claim 1 wherein the proteolytic enzyme is present in the dentifrice in
combination with a lipase.
20
6. The composition of claim 1 wherein the proteolytic enzyme is present in the dentifrice
composition in combination with a lipase and glycoamylase.

7. The composition of claim 7 wherein each enzyme of claim 6 is present in the composition
25 at a concentration of about 0.02 to about 5.0% by weight of the composition.

8. The composition of claim 1 wherein the nonionic antibacterial agent is Triclosan.

9. A method for retarding bacterial plaque accumulation on teeth and oral maledor in the oral
30 cavity which comprises preparing a dual component dentifrice in which a first component
contains a nonionic antibacterial agent and a second component contains an enzyme,
physically segregating the components prior to use, simultaneously combining the
components for application to the teeth, the components when mixed upon application to
teeth providing an antiplaque effect with superior antimalodor benefit.
35
10. The method of claim 9 wherein the dentifrice contains a silica abrasive having an oil
absorption value less than 100cc/100g silica.
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25 at a concentration of about 0.02 to about 5.0% by wei ght of stélﬁtemberzoos
conposition. 8. The conposition of claiml wherein the nonionic

anti bacterial agent is Triclosan. 9. A nethod for retardi ng bacteri al

pl aque accu i on teeth and oral mal odor in the oral %&SC vi ty which
conpri ses prmé?)gstrﬂ?gggﬁa dual conponent dentifrice in which 3¢ gs?l“ésérrponent
contains a nonionic antibacterial agent and a second conponent contains an
enzyme, physically segregating the conponents prior to use, sinmultaneously
conbining the conponents for application to the teeth, the conponents when

m xed upon,applicati 0 . teeth providi an antiplaque effect with
superi or grliti I%%%qdoogéhé‘fligtwﬁwﬁ%n%?Ov*rﬂie%?@@ﬂ%s’i}?g@%‘i“ﬁlwwE'ithct he
dentifrice compmsitien at ssiohtaniatidr afsbwe 5 hasbong4Ga b iweighabixhes pin@nitieal ue | ess
t han 100cc/100g silica. 16 6 Septenber 2005 WO 03/094876 PCT/US03/14485 11.
The met.hod . of .claim9 wherein the |ow oil absorption silica abrasive is
present i(r:]rzt @ewﬁﬁ% VQFI%“@BH@WW&FPW%F PEBHut 5 to about 40% by
wei ght of the conposition. 5 12. The nethod of claim9 wherein the

proteol ytig WAEn [ : . : [ rei.n the
proteol ytic glgéyrr& “?di‘)fgrggggﬁhc?% ?1%@1%8 eﬁt | fQ' {r?zlyg&ee 1?h1%s‘%:ﬂct)? tlﬂlér]lg?n?lgﬁcevhnt h a

|i pase. 10 19mbmabion gihadipieon of claim 9 wherein the proteol ytic enzyme is
present in the dentifrice conposition in conbination with a |ipase and

gl yco I 2 h focl.apm1 erein each of .the enzynes is
pres eflltEW i ﬁ[i'teﬁgj]cc o1 r?g%g?’%”ﬁ%ﬁg‘f%‘?&%’g%hé & ﬁcﬁ?tﬁ?[fcoeﬁzwc BPEuHEntan g“atdBn But 5. 0%
by wei ght of commesiiphiiembingHon wih g Jipase and glycoamylase.

15. The method of claim 14 wherein each of the enzymes is present in the composition at a
concentration of about 0.2 to about 5.0% by weight of the composition.
15
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