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ENHANCED TOOTH STAIN REMOVAL BACKGROUND OF THE INVENTION   5 1. Field of
The Invention This invention relates generally to oral compositions far
removing tooth stains, and mote particularly, to enzyme enhanced silica
abrasive containing dental compositions effecting stain removal from teeth.
1,0 2. The Prior Art Many substances that a person Confronts or comes in
contact with on a daily basis can "stain" one's teeth. In particular,
foods, and fluids such as tea and coffee that one 15 consumes tend to stain
one's teeth. These products or substances tend to accumulate on the enamel
layer of the tooth and form a pcllicle film over the teeth. These staining
and discoloring substances can then permeate the enamel layer. This problem
occurs gradually over many years, but imparts a noticeable discoloration of
the enamel of one's tooth. 2a Synthetically produced silieas incorporated
in dentifrice compositions act as an abrasive to debride sad physically
scrub the external surface of the teeth. This scrubbing action removes the
organic film (i.e. the pellicle), formed of salivary proteins which covers
the teeth and which become stained and discolored. Such physical removal of
the stained 25 pcllicle is a simple and effective means of removiung the
undesirable surface staining and discoloration which occurs daily.
Synthetic silicas useful as dentifrice abrasives include both silica gels
and precipitated silicas which are prepared by the aeutralizatlon of
aqueous silicate solutions 30 with a strong mineral acid. In the
preparation of ailiea gel, a silica hydrogel is formed which, is then
typically washed to a low salt content. The washed hydrogel may be milled
to the desired size) or otherwise dried) ultimately to the posnt where its
structure no longer changes as a result of shrinkage. When preparing such
synthetic silicas, the objective is to obtain abrasives which provide
maximal clearing (i.e, removal of stained pellicle) with 35 minimal damage
to the tooth enamel and other oral tissue.  22/04 '03 TUE 04:0S fTX/RX NO
94461 0 003   RPR 21 2003 4:05 PM FR COLGRTE PRTENT DEPT 878 7853 TO
SINGRPORE P.0~i30 WO OZ13d2x3 pCTJCTSnI,IS10z1 U.S. Patent 4,153,680 and GB
Patent Application 2,03$,303A both disclose the general use of silica
hydrogels or hydrated silica gels as dental abrasives. 5 US Patent
5,939,0$1 disdocea dentifrice compositions prepared with silica gels having
low abrasion and high cleaning ~mpea'ties. 



US Patents 5,658,553 and 5,C>51,958 disclose deatiFrice compositions
containing a caanbinabiort of pn~cipitatcd silica and silica gels having
high cleaning and low abrasion as 10 i~ndieated by their low radioactive
detain abrasion (RDA) values. Copending patent spplicatiox~ USSN 09/567,402
filed May 9, a000 discloa~ a silica hydrogel containing about 10 to about
3S96 by weight water, whereby the dentifrice com~positiou has an R17A of
from 110 to 200) and a PCR of from about 1S0 to about 300. 15 1n spite of
the extensive prior art relating to silica hydrogels and other abrasive
aompoutlds used to prepare dentifrice compositiouns for oral cleaaing and
stain removal, there is still a neod for additional compositions providing
unproved pellicle cleaning and stain removal. 20 SUMMARY OF TIDE rNVENT1;ON
In accordance with the present invention there is providod a silica
abrasive deat~i,8~iee composition which exhibits heighboned tooth stain
removal which composition 2S compri8es an orally acceptable vehicle
eantaining a combination of a low oil absorption silica abrasiva having an
oil absorption value of less than 100 cubic centimeters (ec)11,00 grams (g)
silica and a proteoXytic e~nxymo. 2 22/A4 '03 TUE 04:08 [TX/RX NO 94461 B
004   RPR 21 2003 4:05 PM FR COt_GRTE PRTENT DEPT 878 7853 TO SINGRPORE
P.05130 WO 02I34213 PCTIUSOtl51021 ~'~.,TA~;~II~.dN.~ TION ~,~ow I~ bso
tlon ~ylica Abr~~was 5 Silica abrasives useful in the practice of tht
present invention include silica gels and precipitated amorphous silica
Ixaving an oil absorption value of less tllari 100cc/100g silica and
preferably in the range of from about 45ccJ100g to less than about
70cc/100g silica. 'These silicas are colloidal particles having an average
part~ttcle size ranging from about 3 microns to about 12 microns, and more
preferably between about 5 to about 10 nucrons 10 and a pH range from 4 to
10 preferably b to 9 when measured as a Sib by wciaht slurry. Oil
absorption values are measu~nad using the AST1V1 xtub-Out Method D281. The
low a7 absorption silica abrasive is prcsant in tha oral are compositions
of the present invention ax a concentrati,c~a of about 5 to about 40'o b~
weight sad preferably about 10 to 15 about 30%a by weight. Low oil
abscuptian silica abrasives pardeularly useful in the practice of the
present invention are marketed under the trade designation Sylodent XWA by
Davisson Chemical Division of ViI.R. Clrace 8s Co., Baltimore.1VJD 21203.
Sylodent 650 XWA, a silica 20 hydrogcl composed of particles op colloidal
silica having a water contort of 2996 by weight averaging from about 7 to
about 10 microns in diameter, and an and absorption of less than 70cc/100g
of silica is a preferred example of a low oil absozption silica abrasive
useful in the practice of the present i~Vention. 25 Another low oil
absorption silica abrasive particularly useful is the practice of the 



gtesent invention is marketed under the trade designation DP-105 by 7.M.
Huber Chamacals Division, Havxo do Cltacc, Maryland 2108 is a precipitated
amorphous silica having sa average particle size distribution from 5 to 12
microns and an oil absorption in the range of 50 to 70ee/100g. 30 The low
oil absorption silica abrasive can be used as the sole abrasive in
preparing the dentifrice composition. of tht presetrt invention or in
combination with other known det~.tifriee abrasives or polishing agents.
22/04 '03 TUE 04:08 [TX/RX NO 9446] ~ 005   RPR 21 2003 4:06 PM FR COLGRTE
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Commercially available abrasives which may be used in combination with the
low oil absorption silica abrasive include precipitated silicas having a
mean pazticle size of up to about 20 microns, such as Zeodent 11S,
mai'kctadby L1V1. Huber Chemicals Division, ~iav~re de Grace, Maryland
21078, or Sylodant 7S3 marketed by Davisort Chatnical 5 Division of W.R.
Grace & Company. Other useful dentifrice abrasives include sodium
metaphosphate, potassium metaphosphato, tricalcium phosphate, dehydrated
diealcium phosphate) aluminum, silicate, calcined alu;mina, bentonite or
other siliceous raateri$1s, or combinations thereof. 10 The total quantity
of abrasive present in the dentifrice compositions of the present invention
is at a level of from about 5~o to about 409m by weight, preferably from
about 5~0 to about 3096 by weight when the dentifxice composition is a
toothpaste. 15 The proteolyrxc enzymes useful in the ptactice of the
present ynv~ntior~ are those well knov~rn protein substances within the
class of proteases, which bx~eakdovc~n or hydrolyze proteins (professes).
The protaolytic enzytnea are obtained from z~aturdl sources or by the
action of microorganisms having a nitrogen source and a carbon source.
Examples of proteolylic enzymes useful in the practico of the present
invention include 20 papain, bromelain, chymotrypsin, ~cin and alcalase.
Papain obtained from the milky latex of the Papaya tree is the ptoteolytic
enzyme pteerred fox use xn the practice of the present invention and is
incorporated in the oral care composition of the present invention in art
amount of a5out 0.1 to about I096 by weight and 25 preferably about 0.5 to
about 5k by waigttt, such papain having an activity of 150 to 300 units per
znilli~.am as determined by the Milk Clot Assay Test of the Biddle Sawyex
Group (see I. Biol. Chenn., vol. 121, pagts 737-745). Enzymes which may
benc~cially be used in combination with the proteolytic 30 enzymes includa
carbohydrases such as glucoamylase, alpha-amylase, beta-amylase, dextranase
and mutanase and lipaaes such as plant lipase, gastac lipase and pancreatic
lipase_ 4 22/04 '03 TUE 04:08 [TX/RX NO 9446] f006   RPR 21 2003 4:06 PM FR
COLGRTE PRTENT DEPT 87A 7853 TO SINGRPORE P.07130 WO 02/3423 PCxlU50y151021
Glucoamylase is a saccharifying glucoatnylase of Aspetgillus niger origin.
This enzyme can hydmlyza both the alpha-D-1,6 glucosidie branch points and
the alpha.,l,4 glucosidxc bonds of glucosyl oligosacchtucldes. 'r'he
product of Ehis invention comprises about 0.001 to 10 ,w of the
carbohydrases. The lipase enzyme used in this invention is 5 derived fmm a
select strain of Aspergillus niger. The enzyme has maximum lipolytic
activity at pH 5.0 to 7.0 whoa assayed with olive oil. The enzyme has
120,000 lipase units P~ i~ 



The carbohydrases and lipases may be included in the dentifrice composition
at a 10 concentration of about 0.10 to about 5,0% by weight and preferably
about 0,2 to about 2~6 by weight. Among the carbohydrases useful in
accordan~cc with this invention arc glucoamylase, alpha and beta-amylase,
dextranasc and mutanase. Den~ifri~s V, isle, 15 The orally-acceptable
dentifrice vet~iclo used to prepare the dentifrice composition comprises a
water-phase, cantainiug a humectant therratn. The humectant is preferably
glycerin) sotbitol, xylitol, and/or propylene glycol of molecular weight in
the range of 200 to 1,Q00; bnt, other humcctants and mixtures thereof may
also be employed. The humoctant concentt'atian typically totals about 5 to
about 70~ by weight of the oral 20 composition. Reference hereto t0
BOrbltpl refora to the matr"rial typically commercially available as a "706
a~dueous solution. Water is present typically in amount of at least about
10'o by weight, end gettorally about 25 to 70% by weight of the oral
composition. Water employed 25 in the preparation of catatncrcially
suitable toothpastes should preferably be deionized and flee of organic
impurities. These amounts of water include the flee rwater which is added
plus that which is introduced rwith other materials such as writh sorbitol.
The dcntlficice coatpositions of the present invention can contain a
variety of 30 optional dentifrice ingredients, As described below, such
optional ingredients can include, but are not limited to, thickening
agents, surfactsats, a souxce of fluozlde inns, a synthetic anionic
polycaxboxylate) a flavoring agent, antibacterial agents, antitattax' and
coloring agents. 5 22I04 ' 03 TUE 04 : 08 fTX/RX NO 94461 1g 007   RPR 21
2003 4:06 PM FR COLGRTE PRTENT DEPT 87A 7853 TO SINGRPORE P.0Ai30 WO
02/34Z13 pCTlUS01l51QZ1 ~IfC~C~1'l~ng ~I~QIB Thi.ckcnGrs used in the
compositions of the present invention includo natural and syAthetic ~ ~ma
aad colloids. Not all naturally oceu~ing polymarr thickeners (such as 5
cehulose or carragecnans) ate compatible with dentifrice ingredients
(specifically enzymes) of dentifrice compositions vrrhan formulated in the
presence of proteolytic enzymes. Thiclconers compatible with proteolytic
enzymes include xanthan gum, polyglycols of vatr~ri~ng molecular we3.ghts
sold under the tradename Polyox , and polyvinylpyrralidone. Compatible
inorganiic thickeners itaclude amorphous silica compounds which function as
10 thickening agents and include colloidal silicas compounds available
under the trade designation Cab-o-sil manufaehired by Cabot Corporation
wind distributed by Lenape Chemical, Bound Brook, New Jersey; Zeodent 165
from r.M. lIubex Chemicals Division, I`Iavra de C~ace, Maryland 21078; and
Sylodant 15, available from Davison Chemical Division of W.R. C3race
Corporation, Baltiuaore, Nm 21203. Gdaer inorganic thickencts 15 include
natural and synthetic clays, lithium magnesium silicate (laponite)atld
magnesium aluminum, silicate (Veagum). The thickening agent is presont in
the dentifrice composition in amounts of about 0.1 to about 109o by weight,
preferably about 0.5 to about 4.O~o by weight. 20 Surf Surfactants Eue used
in the compositions of the presont invention to achieve 



inc~ascd, prophylactic action and randy the dentifrice cotnpositians more
cosmetically ' acceptable. I'he surfactant is preferably a dotersive
material which impacts to the 2S composition detersive and foaming
properties. An~iorric sutfacta~ats such as higher alkyl sulfates such as
sodium Iautyl sulfate are not compatible with ar~zymes. Anionic surfactants
facilitate dattaturing o the enzyme and loss in activity. As s result, it
is important to the practice of the present invention to use a 30
surfactant or combination of srttfactants that era compatible with the
en2ymes present in the toothpaste forn~,ulation and provide the requisite
foaming chatactet3sdcs. Examples of enzyme compatible surfactants include
nonanionic polyoayethylene surFactant~ such as 1'olyoxamer ~U7, Steareth
30, Polysorbate 20, and PEG-4.0 costar oil and amphotetic surfactants such
as cooamidopucopyl betaine and eocamidopropyl heroine lauryl glucoside. 6
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Prnforred surfactants include a combination of Polyoxamer 407, poIysorbate
20, PEG-40 castor oil and cocamidopropyl betaiae at a total surfactant
concentration in the dentifrice composition of between about 2 to about 10o
by weight and preferably between about 3.5 to shout 6.596 by weight at
weight ratios of 2.5 Polyaxomer 407, 2.5 PEC1~0 castor oil) 5 3.3
Polysorba'te-20 and 1..0 cacamidopropyl betafne. Fluo~tide ,and Other
Active Ass~nts The den~tifidee composition of the present invention may
also contain a source of fluoride ions or fluorine-providing component, as
anticaties agent in amount sufficient to 10 supply about 25 ppm to 5,000
ppm of fluoride ions and include inorganic fluoride salts, such as soluble
alkali metal salts. Por example) preferred fluoride sources w~uich are
compatible with enzyures present in the composition are sodium fluoride,
potassium fluoride, sodium fluQrosilieatc, ammonium fluorosilicate, as well
as tin fluorides, such as stannous fluoride and stannous ohloride_ Sodiuxax
fluoride is preferred.. 15 In addition to fluoride compounds) there may
also be included antitadar agents such as pyrophosphate salts including
dialkali or tetraalkali natal pyrophosphate salts such as Na4P20~) KqP20~,
Na~~'20~, Na2H~20~ arid K2HaPZ0~ long chain polyphosphates such as sodium
hexametaphosphate and cyclic phosphates such as sodium 20 trimetaphosphate.
These antitartar agents are included in the dentihice composition at a
concentration of about 1 to about Sg6 by weight. Another active agent
usetbl is de~nti,rico compositions of the present invention one
antibacterial agents, which can be from 0.2 to 1 _05~ by weight of the
dentifrice 25 composition. Such useful antibactet~ial agents include
non~ationic antibacterial agents which axe based on phenolio or bisphanolic
compounds) such as halogenated dipheayl ethers such as Trxclosan
(2,4,4'-trichloro-2'~.hydroxydiphenyl ether). ~~~~b~~~~8~ts 3p The
dentifrice composition of the pvresent invention may also contain
ingredients which stabilize enzymes in a dentifrice env~irananent. These
snbilizers protect the enaym~e from inactivation by ehelating metal
impurities present in the dentifrice composition which heave the propensity
to denatxue the active sift of the enzyme by protecting the enzyme from 7
22/0A '03 TUE 04:08 [TX/RX NO 9446] ~ 009  



RPR 21 2003 4:07 PM FR COLGRTE PRTENT DEPT 878 7853 TO SINGRPORE P.10130 WO
02/3dZ13 pCTlrlS011510Z1 oxidation. Chelating agents include, ethylene
diatnine tetraacetic and (BJ~TA) and sodium gluconate at concentrations
between 0.01 and 1%, preferably between 0.1 and 0.5%. Agents stabilizing
the enzyme against oxidation include sodium bistrl~te, metal gallates,
sodium stannate acid ascorbic acid at concentrations between about 0.1. and
about 1.50, 5 preferably between about 0.3 and about 0.75X. Anionic
Polvc~bos~ylate Synthetic anionic polycarboxylates xaay also be used in the
derttifidce compositions of the present iurrvention as as af0,cacy
enhancing agent for any antibacterial, antitartat or 10 other active abent
within the dentifrice composition. Such anionic polycarboxylates arc
generally enrrployed in the farm of their free acids or prdferably
partially or more prefeorably fully neutralized water soluble alkali metal
(e.g. potassium and preferably sodium) or ammonium salts. Preferred are 1:4
to 4:1 copolymers of malexc anhydride or acid with another polymerizable
ethylanically uasalurated monomer, pxefers~bly 15 methylvinyletherlmaleic
anhydride having a molecular weight (M.W.) of about 30,000 to about
1,800,000 moat preferably about 30,000 to about 700,000. Examples of these
copolyraess are available from GAF Corporation under the tsadename Gantxez,
e.g. AN 139 (M.W. 500,000)) AN 119 (M.W. 250,000); S-97 Pharmaceutical
Grade (M.W. 700,000), ,AN 169 (iVl.W. 1,200,000-1,800,000), and AN 1.79
(1VL'W. above 1.,800,000); wherein the 20 preferred copolymer is S-97
PhaanaceuticaI C3rade (M.~V. 700,000). R~hen present, the anionic
polycarboxylatea is employed in amounts effective to achieve the desired
enhancement of the efficacy of any ar~tabecterial, antitartar ox other
active agent wf th3n the dentlfciee composition. Clenerally) the anionic
polycarboxylates is 25 present within the dentifrice composition fxom about
0.05% to about 4% by weight, preferably from about 0.5% to about 2.5l6 by
weaght. vor The dentifinice composition of the present invention may also
contain a flavoring 30 agent. Flavoring a,gettts which are used in the
practice of the present invention include essential oils as well as various
flavoring stldehydes, esters, alcohols) and similar materials, ~xa~mvples
of the essential oils ixtclude oils of apearooint, peppe,~aint,
wintergreen, sassafras, clove, sage, eucalyptus, marjoram, cinnamon, lemon)
lime, g~apeiiniit, and orange. Also 8 22/04 '03 TUE 04:08 [TX/RX NO 944B] B
010   RPR 21 2003 4:07 PM FR COLGRTE PRTENT DEPT 878 78S3 TO SINGRPORE
P.1130 WO a?J3~213 PCT/USo1l51aZi useful are such chexnicala as menthol,
caxvone) and anethole. 4f these; the most commonly 



employed ate the oils of peppermint and spearmint. The flavoring agent is
incorporated in the dentifzice composition at a concentration 5 of about
0,1 to about 5%a by weight and preferably about 0_5 tn about 1.59
by'~reight. Uther I gr Various other materials may be incorporated in the
dentifrice compositions of this invention, including desensitircrs, such es
potsas3.um nitrate: whitening agents, such as 10 hydrogen peroxide, calcium
peroxide sad urea peroxide; preservatives; silicones; and chlorophyll
compounds. 'These additives, when present, am incorporated in the denti$ice
composition in amounts which do not substantially adversely affect the
propea-tics and characteristics desired. 15 Predera jEp" `The Dentifrice
',the preparation of dentifticea is well known in the ant by rafexance.
More specifically) to prepare a dentifrice of the present invention)
generally the humectants e.g. glycetia, sorbitol, propylene glycol, and
polyethylene glycol; axe disparaed in the water in a conventional mixer
under agitation. Into the dispersion are added the enzyme or enzymes 20
organic thickeners, such as xanthan gum; arty anionic polycatboxylate; any
salts, such as sodium fluoride anticanes agoats; tetrasoditum
pyrophosphate, sodium tripolyphasphate anticalculus salts and any
sweetanezs; the resultant mixture is agitated until a homogeneous gel phase
is :formed. Into the gel phase sire added a pigment such as TiOx, and any
acid or base required to adjust the pH. These ingredients are mixed until a
homoge>'ons phase is 25 obtained. The mixture is then transferred to a high
apcedlvacuum mixer; wherein, the inorganic silica thickener, such as
Zeodent 155; and surfactant ingredients are added to the mixture. The low
oil absorption silica abrasive is added at this point) along with other
abrasives to be used in the composition. Any vv$ter insoluble antibacterial
agent, such as Tritlosan, is solubilized in the flavor oils to be included
in the dentifiice and the solution is 30 added along with the surfactants
to the mixture, which is then mixed at high speed for from 5 to 30 minutes,
under rraouusa of fxorn about 20 to 50 mm of Hg, preferably about 30 mm Hg.
'The resultant product is in each case a homogeneous, semi-solid,
extxudable paste ~ gel product. 9 22/04 '03 TUE 04:08 [TX/RX NO 9448]
f~J011   RPR 21 2003 4:08 PM FR COLGRTE PRTENT DEPT 878 7853 TO SINGRPORE
P.12f30 10 VIrO 02/3y13 pCTrtISUilsiozl The following example further
describes and demionstrates preferred embodixncnts within tlae scope of the
present invention. The example is given solely for illustration, arid are
not to be construed as limitation of this invention as many 5 vax~'tations
thereof are possible withotyt departing from its spirit and scope. le 1 A
series of liquid solutions were prepared using the ingredients ~,s~ked in
Table I below. TABLE I Weight ~'oComposltioa
No.1234IngredientsWstar77.89QSQSQSTriaodium phosphate1.1o1.11.11.1Sodium
bigui8te0.d90.50.50.5Disodium by&oge~a phosphate0.290.290.290.29Sodium acid
pyrophosPhata0.20eOZ0.20.2Sodium dihydxogcn phosphateQ.300.30.30.3Zeadent
115 aili~ca abrasive*20~1010Sylodant 6S0 XwA sflica,
gel**-201010Papain-0.50~..0.5 * Zaodent 115 is a precipitated silica
abrasive havlag a~ oil ab9orption value of 105-110ooI100g silica **
Sylodont 65QXWA ~ a low oil abaocptioa silica hydmgel haring an ail
absorption value of less than 70cc/100g silica 15 10 
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Composition 1 was a placebo solution containing 2096 of a Zevdent 1.15, a
silica abrasive outside the scope of the preaomt invention buff~.red to
maintain the pH of the solution at pH 7, Composition 2 was a comparative
solution containing the loan oil 5 absorptiotl silica abrasive Syxodent
650XWA. Composition 3 contained a mixture of Zeodent 115 silica abrasive
and the low oil absorption silica abrasive Sylodent 650X'DSTA hut without
the enzyme papain being present- Composition, 4 contained both the low oil
absorption silica Sylodent ~WA650 silica abxasive, the Zeodent 115 abrasive
arid the enzyme papatr~. 10 Compositions 1 to 4 were tested four stein
removal efficacy. lrl a series of brushing torts extracted bovine molars
having a high degt~ec of discoloration ~crer~ soaked in Compositions 1 to 4
for 2 hours at ambient temperature followed by brushing 25 andlor 50
strokes with Corapoaifiions 1 to 4 using a V'-8 cross bnishing machine to
determine the 15 stain zumo~ral propartits of the dentifrice compositions.
Before the discolored teeth wexe exposed to Compositions 1 to 4, the color
of the teeth was measured with a C~ardncr tristiulus calorimeter usit~,g
values obtained from CIE L* , a* axed B* scale. This scale represents the
mathematical approximation of the non-linear xesponse of the eye to light.
20 A zero 'value for a* and b* means some shade of gray. Positive values
for a* and b* indicate redness and yellovtmess. Negative a'~ arid b*
r~epz~oscnts values for green and blue. After treatment v~ith Compositions
1 to 4, the color of the teeth was again measured. The level of stain
removal is calculate$ using the equation ~ ~((tlL~')Z + (ea*) 2 .~ (Ab'") 2
) where eE represents an increase in whiteness that is, the higher the 25
value of AE, the greater the tooth stain removal effected by the brushing.
nt.~) ~a* and Ab* represent the changes that have occuued in these
parameters after the treat~m~ent_ ii 22/04 '03 TUE 04:08 [TX/RX NO 9446]
[Q013   RPR 21 2003 4:08 PM FR COLGRTE PRTENT DEPT 878 7853 TO SINGRPORE
P.14130 WO 02/34Z13 pCxlUSOuston The AE values are rccarded in Table II
below. TABLE II~E Afltar~E Alter~ Aiternraahin ~Sg~ Biruahin SOR13.99
.8.399.371.38i 1.30l5.4136~69.7111.2649.8914.4016.?rs 5 Tha data recorded
in Table II den~nstxate that the composition of the p~sent invention
(Composition 4) e~ects superior stain removal, especially when compared to
comparative Con~,positions 2 and 3, the~c~eby de~ovonstcating the improved
efficacy in stain removal attainable with ttte combination of a low oiI
absorption silica abtasi've and a proteolytic enzyme such as papsin. ZO 



The procedure of Example 1 was repeated except that one composid,on
(Composition A) wa$ prepared using a mixtuxe of the enzymes papain, lipase
and gllrcoamylase and silica abrasives Zeodent 115 and Sylodent 650XWA. A
second 15 composition (Composition B) was prepared similar to Coanposition
A except the enzyme lipase was not included in the corraposition. For
purposes of comparison, a third cotaposition (Composition C) was prepat~ed
which did not contain any enzyme. 12 22/04 '03 TUE 04:08 [TX/RX NO 9448]
1014   RPR 21 2003 4:09 PM FR COLGRTE PRTENT DEPT A78 7A53 TO SINGRPORE
P.1530 WO 02!34Z13 PC~'/t3SO1151021 TAS~f.B IQ weight 96Comporitfon
No.ABCIngredients~rac~rQsQs'QsCilycoriae30.D30.030.QSoxbitol30.Q30.03P.0Tri
eodium phosphate1.1LX1_10Sodium bisulfate0.50.50.49Disodium hydrogen
phosphateO.Z90.290.29Sodium acid pytdphoephacaO.z0.20,Z0Sodium dihydrogea
pho~hate0.30.30.30Zaodent 1150.010.D10.0Sylodont
650XWA10x0.010.0PapainQ.500.50-L~lpeseO.Z--C3~lucaamylase0.300.30- Stained
bovine teeth vvace soaked in Compositions ~ll, B and C and brushed for 100
5 strokes. The cumulativo change ire the degree of bzightnegs) AE) is
recorded in the TabXe ZV below. 13 22/04 ' 03 TUE 04: 08 ITX/RX NO 9448] 1~
015    RPR 21 2003 4:09 PM FR COLGRTE PRTENT DEPT 878 7853 TO SINGRPORE WO
02/34Z13 PCT/USOI/51021 Reference to Table 1V indicate that the level of
tooth stain removal was ~ghest when a mixture of three enzymes were
p~rese~nt in the coxapoeit3on (Composition A). Stain mmoval was louver when
only two es~ymos wero present (Composition B). TTowever, 5 both
Compositions A and B exhibited significantly higher tooth stain removal
when compared to Composition C which did not captain any on~ymes. rolehlI
An example of a dentifrice composition propared iri accordance with the
presEnt x0 invention is set fozth in Table V below_ 'ABi.~ V Polyoxamer 407
Glyceciae T'etrasodium pyrophosphate Sodiunx tripolyphoaphaee xnnt6an ~~tn.
NaF Na saccharin NaHQpO; N~a NaHS09 So:rbitol sy~oae~ 6soxwA Thiekeai:ag
silica TfOZ PBG-600 PG~W castor oil PBO polyox Pepsis Gluaoamylase Flavor
Po[ysorbate 20 ~'e$o bataine ~ (30fb solution) 
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0Z/34213 PCTf()'SUI/SlOZ1 E7sam'ule Iy The level of papain onzymc activity
and bioarrailability over a 1~4 week period was monitored ~d measured in a
dentifrice cozaposition :foxmulated with a low oil absorption S abrasive
Sylodent 650XWA and a mixture o~ enzymes (papain and glucoamy~laso), Table
VI depicts tl~e composition oI tho toothpaste formulated with the lovv~ oiI
absorption abrasive. TABLE VI IngredientWeight%Water15.5Pluronic
F-1274.0Cilycarln26Tttissoclium pyrophosphate2.0sodium
triipolyplrosphate3.0Xanthan gumo.85NaF0.243Na
saccharin0.40N~pp40.30rra~o~o,z3NaIiS030.20SorbitolQSSylodent
d50X~'A,Pigment0.40P'EG-6003.0PG-40 castor
oil3.75p'vP3.0papa~n0.5Dom~amymeo. ~oFlavor1.0Tego betaine ZF (3036
solutlen)2.0 7.5 22/04 '03 TUE 04:08 fTX/RX NO 9448] b]017   RPR 21 2003
4:09 PM FR COLGRTE PRTENT DEPT 878 7853 TO SINGRPORE P.18130 WO 0213213
pcTlUSOIlslozl n ~ .~. ~. .~, . qn.,. .rlr .l.i. y"r ,y11 ~1t specific
intervals over the 14 week aging pe~od, toothpaste samples were rcrnoved
from constant room tomporeture, aging zoom maint8ined at 25C arid the
activity of tho pepsin cazymes was measured by titration. Tie activity of
p~pain was deterrnlried S using a standard titration method (Mothods in
F.axymology) vol. XIX, p. 226) I970) which measures the amount of acid
produced duriag the hydrolysis of bezoy~-I~argae otbyl ester (BAEE) by tire
enzyme. Ono uait of active pepsin enzyme will hydrolyze one a~icromol of
BASE per minute at 25 ddg. C and pH 6.2 under the specified conditions,
Fore purposes of comparison the procedure of Example N vvas repeated izr
wvhich a 10 silica abrasive which had en oil absorption value of greatet~
than 100cc/g (Zeode~nt T 15) was substituted for the low oil absorption
silica abrasive Slyodent 650XWA~. The lerrel of enzyme activity expmssed as
percent is recorded for pepsin in Table 'VT below. TABLE "~I Rela~xivo
pepsin onsyme activity (%) at room bemp~raturo Zeodebt 115 Abrasive
Rylodeat Time w eks 65 A 



.. o 100 100 3 68 91 9 31 86 14 18 82 15 The results recorded, iu Tablt VI
indicate that the stability of pepsin in the dentifrice containing the low
oil absorption abrasive Sylodent 650XWA (less than 78ccl100g silica) is
sig~caatly greater over a x4 week aging ptaiod as compared to a similar
dentifrice prepax'ed with g silica abxas~ivo (Zeodtnt 115) haring an oil
absorption heater than 100ccI100g silica (105-110cc/100g silica). 20 16
22/04 '03 TUE 04:08 [TX/RX NO 944B] ~ 018   RPR 21 2003 4:09 PM FR COLGRTE
PRTENT DEPT 87A 7853 TO SINGRPORE P.19130 WO 0213Z13 PCTIUS011310t1 . ~t 18
ClalInCd i5: 1. An abrasive deatifrica composition avhich effects eahaaced
tooth stain removal which comprises au orally acceptable vehicle containing
a combination, of a silica abrasive having as oil absorption value loss
than 100cc/100g silica and a pxoteolytic enzyme. 10 2. The composition of
claim 1 vu'herain the silica abxasirre has an oil absorption value less
thaw 70cc/g silica. 3. The composition of claim 1 wherein the low oil
absorption silica abrasive is present un the camposit3on at a concontcation
of about 5 to abut 40% by weight of the 15 composition. 4. The composition
of claim 1 whcreirx the proteolytic enzyme is papain, 5. The composition of
claim 1 wherein the papaia xa present in the composition at a 20
concentration of about 0.1 to about 5.0% by weight of the composition. 6.
The composition of claim 1 wherein the pxoteolytic enzyme is present in the
dentifrice in combination with a lipase. 25 7. ~'he composition of claim 1
wherein the proteolytie enzyme is present in the dentifrice composition in
combination with a lipase and gIycoamylase. S. A method for effecting
enhaaced tooth stain xamoval wkuch comprises prcpariag a dentifrice
comprised of an orally acceptable vehicle containing a combia~tion of a 30
silica abrasive having as oil absorption value less than 100ee1100g silica
and at least a protaolytic enzyme and then applying stain removal. 9. The
method of claim 8 wherein tlue si~,ica abrasive has an oil absorption value
less thaw 90ccJI00g silica. 35 10. The method of claim 8 wherein the low
oil absorption silica abrasive is present in the dentifrice at a
concentration of about $ to about 40% by weight of the dentifrice. 17 22/04
'03 TUE 04:08 [TX/RX NO 9446] f~JOlA   
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azl3~zt3 . PCTIUSoIIsiOZi 11. The method of claim 8 wherein the prot~olykic
~nzyrae is papain. 12. The method of claim 8 wherein the proteolyric enz~ne
is papain. 5 13. Tho method of claim 8 Whezean the pumteolytic enzyme is
present in the dentifrice in combination with a lipase. . 14. The method of
claim 8 wherein the p~rotaolytic enzyme is present in the danti&Lce 1Q
compoaition in combination with a lipase and cafi~oxyhydrase_ 18 22/04 '03
TUE 04:08 (TX/RX NO 94461 1g020
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