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:TOOTH STAIN AL BACKGROUND OF THE | NVENTION 5 1. Fiel d ofPGUSOLEUAt i on
This invention relates generally to oral conpositions for renoving tooth
stains, and nore particularly, to enzyne enhanced silica abrasive _
cont ai ni ng AEATaCONIOSITION BROVIDING ENHANCED TODTEESTWN REvovateet h. 10 2.
The Prior Art Many substances that a person confronts or cones in contact
with on a daily basis can "stain" one s teeth. In particular, foods, and
fluids such as tea and coffee BAGKGBOE R TEE INFENTEN to stain one's
teeth. These products or substances tend to accumul ate on the enanel | ayer
of the t otli rma pellicle filmover the teeth. These staining and

di scol oring™s hen perneate the enanel |ayer. This problem
occurs gradually over many years, but inparts a noticeable discoloration
of the enanel of Taian B?MI(}I

i ncorporated in dentl?erriﬁgg%%%tr%é tg%gé:l?%gd Slwmggg&grgltn@g g&%gsﬁnae and
physi cal | y &&4 pierg mﬂ@lﬂﬂﬂy,rtalenzs}mma‘Mamaﬁ stlive abemstve. co]itunﬁng dentbbionghosRiGhs ON
removes the ﬂ-&%ﬁlgl? Ellin %h\% Be pellicle), fornmed of salivary proteins
whi ch covers g ©H%econe stained and discol ored. Such

physi cakgrenmpval of the stained 25 pellicle is a sinple and effective neans
of renDV|ng t he undesirabl e surface staining and discoloration which
occurs daily: TheBpiorBet i ¢ silicas useful as dentifrice abrasives include
both silica gels and precipitated silicas which are prepared by the

neutral i zati on oMayuyabitance ka€ @ persSPbsHRRSorIdmMs A c@nt%&tr\ﬂﬂgoﬁrh A& C)ﬂﬂaas?sc' d.
In the preparafion, of silica gel, a silica hydrogel formed whi

then typi caFfy SR Haw's teeth. Immt@aﬂatr, foads, end ﬂurméuvtaesq@a ahg doffepethatnmebe
mlled 150 EhRudRsdnAds %taﬁiaoneosrte%ﬁ her §%dﬂ&; §g Eut%st%#ggﬁs%ix%%%ghmgm nt

where its structure no |onger anges
preparing sﬂt@tﬁn@mnl lagdri of thd tdoftﬁﬁ;.d fofie a @ollield filveover thotecBD AL ARAASNES

whi ch pr OVI Bxi imal. cleanin , renoval of stained pellicle) With 35
mi ni mal 8 %n¥ ﬂ@st%twa@gme% e therfapmsh byer. This problem®@ats3: 1213 0 9
MAR 2005 Pﬁﬁﬂﬁﬂﬁo&/e? #0% years, but imparts a noticeable discoloration of the enamel of one's
teeth.
20

Synthetically produced silicas iﬁcorporated in dentifrice compositions act as an
abrasive to debride and physically scrub the external susface of the teeth. This scrubbing
action removes the organic film (i.c. the pellicle), formed of salivary proteins which covers
the teeth and which become stained and discolored. Such physical removal of the stained

25  pellicle is a simple and effective means of removing 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 neutralization of aqueous silicate solutions
30  with a strong mineral acid. Tn the preparation of silica 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 point 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 cleaning (i.e. removal of stained pellicle) with
35  minimal damage to the tooth enamel and other oral tissue. |



u. S Paten\& 4 isgg 680 and GB Patent Application 2,038, 303A both gi%@@&é’ﬂ%
the generXCB&aZ8f silica hydrogels or hydrated silica gel BCHESHEHIH
abrasives. 5 U5 Patent 5,939,051 discloses dentifrice conpositions prepared
with silica gels having | ow abrasion-and high cleaning properties. US _
Patents 5,658,553 and 5, 651, 958 di scl ose dentifrice conpositions containing

LS 5, 6 5, ¢ di e  gompositions contail
and T ow abr asi of S0 158 B8 Gy PuRAPIGH BB D o2ty eoBesisvedbt asi on
(RDA) val Ugsher:DaBEHERiNch RRkos 8 dkGad igeh Rt Qradles ! || €9 MBY 9.

2000 discloses a silica cont al ni Nng about to about 35% by
wei ght water, whereby the dentifrice conposition has an RDA of from 110 to

200, a a PCR .0 150,.t0 gbout 300. 15 In spite of the extensive
prior g’?t rel atlﬂlﬁgéﬁt%l@é?%%ﬁ;l W%ﬁ%a?ngﬁﬁwl%ﬁg Paeed BB used
t o prepar ehglgiy low i68s160 FROR ic%ﬁnfa%opeﬂﬂg. cl eaning and stain renoval,

there is still a need for additional conpositions providing inproved
pellicle cleaning and stain renoval. 20 SUWARY OF THE | NVENTI ON I n

accordance with kLaventi re is.pravided a silica abrasive
dentifrice com%@ﬁ%ﬁﬁ?%ﬁﬁ%@51532’95@8’%’9@%%‘5“‘%6%% FPIERQEHYPIS SRR Ehi ch
conposi t i ocordbinadeef wesipaite@kiich ¥nPGHEPIAhE iVERISE cRA6RBI AR Abfision as
conmbi nation of a |ow oil absorption silica abrasive having an oil

absor pﬁ] oniBgligaipd byrtheis day radhioactive dentisi brasim (RIMAkyalugsec) / 100 grans (g} '
silica and a proteolytic enzyme. 2 wo ozi saaas DETAI LED DESCRI PTI ON OF THE
| NVENTI ON rcT~~aa20p5 Low G| Absorption Silica Abrasives 5 Silica

abr asi ves usef uCopendifepaesicippicatioh USBN 09/66 8402 filbdevihy 0N2000cdistiieses i kilica

gels and precipitated anorphous silica having an oil absorption value of
ess than ﬁﬁ%ﬁ%‘ﬁf@@ﬁl@"g ployit lﬁ%atﬁﬁ“é?‘@%é’dl‘vﬂgﬁ WHE. RSy e dendifiicthout

45¢c/ 100 dembitfor R38N of A IORDHOD] M EAPCR URERER B0d:G30 15 804,01 da

particles having an average partic sl ze rangi ng a mcrons to
about ¥2 microns, and nore preferably between about 5 to about 10 nicrons

10 and a pH range fromA4 tqQ 10 preferably 6 tq.9 en asured as a 5% b
wei ght sl 5r ry. %TPI%@?5?%?@8%1@11%&“55@%{%5’5@9@&%%?? RO ARFAYYE- Cut Y
Met hod D28domgdishds il @i preRs BEREfiadccthpdsiRns BsrawhlSednn PARESAA rdhodale or al

ate conposjtions of the present invention at a concentration of about 5 to
about 40% HgreieisgH e nepd fosradtisionnl sprapieditions provisting Buproved palliok bleanisgghd .

stain removal.

20
SUMMARY OF THE INVENTION

In accordance with the present invention there is provided a silica abrasive
dentifrice composition which exhibits heightened tooth stain removal which composition
25  comprises an orally acceptable vehicle containing a combination of a low oil absorption
silica abrasive having an oil absorption value of less than 100 cubic centimeters (cc)/100
grams (g) silica and a proteolytic enzyme.



Low oi | absaggtyhagy5i | i ca abrasives particularly useful in t%ﬁ%@ﬁ%@fj
ode

the present invention are nazketed under the trade designafio

XWA by Davison Chemical D vision of WR Gace & Co., Baltinore, MD 21203.
Syl odent 650 XWA, a silica 20 hydrogel conposed of particles of coll oidal
silica having a water content of 29% by wei ght averdgi ng ffiom about 7 to
about 10 microns in di anet ETAREDIESCRIPHONODHTHBANVENTIER®S t han 70cc/ 100g
of silicais a preferred exanple of a |ow oil absorption silica abrasive
useful in the practice of the present invention. 25 Another |ow oil
absorption didw €l Abs@ptiva Sihéd ABrdsivdsy useful in the practice of the
present Bnventi orBiliSa fhRadk ; L e’ :

Huber Chem cal s D vi si on?ésHasfr‘hg decg aggé, %ﬁ%ﬁ%ﬁ%ﬂlﬁ%&@n%ﬂ%&%ﬁ%%}%ged
anor phous  siRFGERItatethamerghavs silies bayingoan oil dhsorptionevattiesifiiesds tianor00be/0p0Ssitien 12

m crons and id. Lption, | the r e to,70cc/i00g. 30 The | ow
oi | absorpt i%ﬁ Pg%f’rlapgﬁlgb %@pv%oﬂgwggog%c/égag Fpgle qhgn ’éll?ﬂ"%g p 1(?%3111‘33-
preparing tFhesalsiitdsfaré callci@iIpRRidsHavRi shAORESHAREIE MEERHHAR £8M dbdut 3
conbi nation with other known “dentifricé abrasives or pollshifg agents.
W r) 02/ 342130 Gs (R ppout 26 geicrenyy andaness posfarablythstwesnoibaint § teaabmiut Hbingcrons

abrasi vag wWhimgh ' ' [ ith the | qw oil absorption
silica abrasive ﬁ%@gﬁgagfﬁétork(f?{éféé%ﬁ&Fﬁ?g&heﬁﬁﬁﬁﬁw HaIP ﬁ&?"’ﬁ% LY 76 of
up to about 20 microns, such as Zeodent 115, marketed by 7. M Huber

Chem cal s Divi si Havre de_Grace, Maryl and 21078, or Syl odent 783
mar ket ed by Davi @%aﬁ?a?ﬁ%wal@sgmawd&smth@ A@m@l@-mmti DoBhedhe

usef ul dent ildwiogey Ash V&S, hinglivd i hosQ”% . potassi um
met-aphosphate, tricalcium p%o@% lgt gs,ﬁ%%%%‘?f‘?aﬁ% ccgir%()g%@%ﬁﬂeé?m
al um num si lrEatien atatwicasuktminuofizhayt Derdboni 409 by vatifie ans bldiegklyabout 10 to

mat eri al g, qu? ations thereof. 10 The total quantity of abrasive
pr esent 1|§n %ﬁ%& e ?Pyﬁe@%'conposi tions of the present invention is at a

| evel of from about 5% to about 40% by wei ght, preferably from about 5%to
about 30% by weight when the dentifrice conposition is a toothpaste.
Enzvies 15 The prlévesil gbsosptiomysiliessabuaséven lpattivutany usefat the podctitdief the pseest

i nvention ar, i bstanges .w thin 1 cl ass of,

pr ot cases, uni ehap e ket 81 b0 I AR A B e A SavindieChetica
prot eol yl i c Iinziomes Ve Gabiak@sl, Balbmons MDA1269\836&EnPE5PX WA @6dd on of

m cr oor ﬁni g h%&orﬁ%@a ni trogen source and a carbon source. Exanples of

pr ot eol 3 ic g&?ﬁ 8§t pastiglpeoinolietdat aliea havies pmatrs sontenhvafi?OPoby Weighude
20 papai n, k& [ B0 ' i.cin. ase. . ai n. obt.ai ned
fromthe nil ky%??@“éf the%ﬁ%‘?}g(}tﬂ&%@“?éﬁ ?%E%Ee?b Zdimlf%%gmﬂ@% %ﬁ%ﬁ'@‘?r ed
for use in 7Aec/Hgxfisiizads a prederprdosantplé ofeloni aibatsodbtion dilRGObRRNRLRERL i t he
oral Gaze c%{%ﬁ%i og of the E{esent invention in an anount of about 0.1 to
about 10% by e O e Br8Se} IVEREAy about 0.5 to about 5% by wei ght, such
papai n having an activity of 150 to 300 units per mlligramas determ ned

by the MIls C ot AssaY Test of the Biddle Sawer Goup (see J. Biol.
Chem, %dl. 121, Anetheslorsvil 2hsypti@Ensilicesbradive pertimylatip neffuldh ahd pradtivews de i n

conmbi nati on_ : nroteolyli,c 30 en L ncl.ude_c ohydrases such as

gl ucoanyl as g%%lf}ﬁﬁa&g% ?Sa%grk\é{?gtu&% P%g“?g%%aﬂ%ﬂaﬂ z).?é? é%&ﬁ' -?\:M B and

l'i pases suckhemiqalsiDivisidl) #fre 836 kdch MatyRae2 1078 iP APkl arldBdRas sifica
having an average particle size distribution from 5 to 12 microns and an oil absorption in
the range of 50 to 70cc/100g. |

30

The low oil absorption silica abrasive can be used as the sole abrasive in preparing
the dentifrice composition of the present invention or in combination with other known

dentifrice abrasives or polishing agents.



WO 02/ 3421:%80?,3, 200a PCTI USOL1/ 51021 ' d ucoanyl ase is a sz(ﬁ #ﬂ?l’?@? rﬁQ%
.gl ucoanyl ase o pergiilus niger origin. This enzynme can h)PcﬁT %’}8 %bt h

the al pha-D- 1,6 glucosidic branch points and the al pha-1,4 glucosidic

bonds of glucosyl oligosaccharides. The product of this invention conpri-ses
about OAO1 to 16-owmBercidly avaliin ghresisesswhithsayibsased sncominagedwithtiielpy

i nvention i . | from.a select str.ain, of erqillus ni r.. Th
enzyne has 0?7115{6‘)?J F‘%ﬁ%’%{?%(ﬁ? %agwe&cb !I{r%m%xfat%%%g%%f 1 .aomﬁﬂbﬂafgg'éa%d’?m% h
olive oil. tdhsoendyherdhassubB Qs 208ddnt PES endfdtéSby PRI, IWERNChERBcAADRAINMAr ases
and |ipases_may _be included in the dentifrice conposition at a 10

concent r at iFAVIO8e Esar Marviand 310760 Syodsws 183 merkstad binayisef Gherhicgl about

0.2 to aboy;. 2% [ [ 5ES eful 1n, accordance
W ih this et EAvIE Gibe SRt OGO REN SE TR 1B 5 e b B SR e
and mut anaseetagbesplefi, fpoesihinelaphdsphaibaricdl eiuhy plassehits alth eirden didalches
vehicl e useg t repare the dentifrice conposition conprlses awater-phase,
cont ai ni ng P Oﬂﬁiﬁ@e FingRSilisate, catpiacd anaina, Rentogits, pppiipngiligeoug mpagesialsy or
sorbitol, >uldbiRbondRd propyl ene glycol of nolecular weight in the range
of Z00 to l,OO'D;DB t,éo her hunectants and m xtures thereof nmay al so be
enpl oyed. The hunectant concentration typically totals about 5 to about
70% by ight of_the oral 20 nposition. L Reference heretq to sorbitol

r ef erslﬁg t he %&P@f%@l}ﬁ%a @* a%WFEWF%’l%%SWg”PF%P@PO%%S of §bs BgERb us
sol ution. Videdkioh & R0 or iR Rk $97 18 2BERUDY § &

wei ght, and generally about 25 to 70% by wei gh‘tJ B%F%t%ﬂé’e%?%r&?%#%%ia?’t%ﬁsn%
Wat er enpl &9 e 50nby weight when thei dentifsice compesitivmid ytosthipnstel e t oot hpast es
shoul d preferably be deionized and free of organic inpurities. These
amounts of water include the free water which is added plus that which is
i ntroduced Bmdvkhest her materials such as with sorbitol. The dentifrice

conposi tions of the present invention can contain a variety of 30 optional
denti f AP ce i ngr Sdiednpigolyis caewnresi usetyl ethe Rracice pf Gepreseal invergicadire®ose can

incl ude. it S ) te, .
of 11 uor i dooBiebrl ot Mol ehe Rl LPABRCE e LRk HT hr *agent
ant i bact er inytirchgentrsteirpidieists)s Tasgratedlytid eigymag et shiaibed MEGRAT4IZbardds ¥

t~Afi' 2005 IECE USQL/ 51021 Thi ckeni ng, Agents
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

20 papain, bromelain, chymotrypsin, ficin and alcalase.

Papain obtained from the milky latex of the Papaya tree is the proteolytic enzyme
preferred for use in the practice of the present invention und is incorporated in the oral care
composition of the present invention in an amount of about 0.1 to about 10% by weight and

25  preferably about 0.5 to about 5% by weight, such papain haﬁg an activity of 150 to 300
units per milligram as determined by the Milk Clot Assay Test of the Biddie Sawyer Group
(see J. Biol. Chem., vol. 121, pages 737-745).

Enzymes which may beneficially be used in combination with the proteolytic
30  enzymes include carbohydrases such as glucoamylase, alpha-amylase, beta-amylase,

dextranase and mutanase and lipases such a8 plant lipase, gastric lipase and pancreatic
lipase.
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Thi ckeners he conpositions of the present invention_i

nat ur al and“gﬁzt%]g%sltc guns and colloids. Not all naturally OB‘ET/?JFF

pol ymer thickeners (such as 5 cellul ose or carrageenans) are corrpatl bl e
with dentifrice i ngredl ents. (specifi-cally enzynes) of dentifrice -
conposi ti ons .whelGIEenamylase iga saschailyipe abisnamylete of dansndillos gigenarigimsThis -

pol Yol ycol s P ary Aot R LUt & S Bl el sk a0 4 o

and pol yvi nglyeysidicitwmde of Sacmpat dlbfoeadchaidaniie frodedt O asis 1ﬂv@ﬁﬁé&ﬂ&n§5ﬂ%&@h0us

silica corrpot)mdz)s&g Hg&om%nctl on_as 10 thi ckenl ng agents and inclu
col | oi dal U @5 thevearhoapitasasn dEte lindee enzame tueéurgﬂaaainzmt@abs o-si

manuf act&r e abhat

Bound Br%okgealilyeew Jer saesy%ﬁgﬁfag&e fﬁip%gg n%ﬂ }Wéﬁ%ﬁ 118% @ﬁgshlgl SI on,
Havre de G aciityvipi 20do 2.007i8n amfe&y«htﬁdﬂm: oill SThesttiyhiRitlag 120,000 Bpake S@fis
Chem cal Division of WR. G ace Corporation, Baltinore,” MD 21203. O her

i nor gani ¢ t BPc®Bfers 15 include natural and synthetic clays, lithium
nmagnesi um silicate (laponite)and nagnesi um alum numsilicate (Veegun). The
t hi ckening agent is present in the dentifrice conposition in amounts of
about 0.1 to aboaﬁefarbﬁbwwghdhpﬁeemybbmﬂmhdunﬂ&c&nﬁﬁu@hmﬁpoémﬁﬁ’caba/

ht. 120 [ f d f the
or event 16y SHceBbAG Gramsbl 8T REmoul L0 e mahint nr SRy somil o beR 2he
dentifrice bswmogittma R RrifuR§aRbdsGRbfaY ik CSihAR V%th Hheivhd@cHant is

preferably a, detersive materlal which inparts to the 25 conposition
det er si ve aSNCPyamiay alphe gad beteamylese olextrarase fad matanesssuch as hi gher  al kyl
sul fates such as sodium lauryl sulfate aze not conpatible with enzynes.
Anionic surfactants facilitate denaturing of the enzyne and | oss in
activity. AbeptifiesVehiclet is inportant to the practice of the present

i nventibih to use The IalBrictERA1S HerRiTriEOVENid18 b0 Phepbt ﬁ@%ﬁ‘t@ﬁﬁe%&ﬁ os"i‘iﬁ&x

conpatible with the enzymes present in the toothpaste formulation
provi de t hec?réﬂ’ﬂ§e§|at‘§atf5}bﬁhﬁ5%g=0@m% bﬂiﬂlgfﬂﬂfli@erﬂﬂarﬁheémmttaanmmﬁerably

s Pol yoxaney 40y g oL AR B A el AR b RO P R T 20
anphot eri ¢ tl, ﬂﬁ@,ﬂmﬂ,tcﬁhaﬂmhzeaamsmamﬂlﬂmpdfsctbe)rbom&y%l@@bé Cpﬁg@awﬂ@pr opy!

bet ai ne | auw | ucoside. 6 WD_02/34213 0 9 MAR rG~ PC'| YUS01/ 51021
Preferred s ?5%?@&9&0?%P%@p§agaﬁmﬁlﬁab%rﬁ terbpi) {8k hyrwreigho of thssralsor bat e

20, PEQGM } c&Bpd@fioRi | and cocam dopropyl betaine at a total surfactant
concentration 1n the dentifrice conposition of between about 2 to about 10%
by wei ght and preferabl y bet ween about 3.5 to about 6.5% by wei ght at

i ght ti f 5 P 4 EG 40 . t |
Pol ysor bat e- 20 aRGesS SR ICARRR G i do Hemadton sapicelly sommencitly axeilable
Agents The M?m%rdge@o@%ﬁm%t WPAerab gfe'@éhtﬁﬁﬂ in laf6RAE SO0 1IRY RLF OB R & N

a sopurce of f|uori ions or fluoriné-providi conponent, as anticaries
agent in angight.sufmeasraliy ahoyt lﬁ)t(s'lﬁ%ﬂ)ymtofﬂﬁ Qaimopds{tea0 Vien ahployed

fluori dg i ofpsm@Rek aNElH8 409 ré&?aﬂiycsugtla‘rﬂg q:clao(%ﬁpas‘%s sBauld 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.

The dentifrice compositions 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, surfactants, a source of fluoride ions, a synthetic

anionic polycarboxylate, a flavoring agent, antibacterial agents, antitartar and coloring
agents.




. U
such as sokghhgiAakkali netal salts. For exanple, preferred f,éﬂ%‘h%qgﬁrg%c%jgs
which are conpatible with enzynmes present in the conposition are sodium
fluoride, potassiumfluoride, sodiumfluorosilicate, anmonium
fluorosilicate, as well as tin fluorides, such as stannous fluoride and-

st annous chloride. Sodiumfluoride i's preferred. 15 I'n addition to fluoride

conpounds, TERRELS oeﬁk 0o be included antitartar agents such as
pyrophosphm‘r%ﬁ%;gu i.ng di al kal.i “or. tetraalkali .netal r sphat e
salts such as g , %&gfb&,e Cﬁﬁ’?ﬂ% %ﬁf‘f{%ﬁﬁﬁﬁ&’&ve&ﬁ@ﬂ_&l@é@%ﬁﬁ%ﬂ@ chain
pol yphosphainéstis geins afid s6lbiaaMN 4B Hefuaniasphaing gnéMeldkendd@aphad es such

as sodium 20 trimetaphosphate. These antitartar agents aze included in the
dent i f 3 ceCAYiRs® 8T tarFRgeenans) 4o remptitle vithsentifisganaredigntsienecifvollysnayaieght |
Anot her actgd : faul i fri Y : ent
vent | on 3 SRARRETEmREtths Wief RikhliediR ORRATIL o BRNSIVCEAIBED, et gt
of the denThitkénees mpatibleosith pcolBitcdnzwaed icluals tkiabihah Stind polgeosls of ncl ude
non-cationic anti bacterial agents whjch are based on phenolic or

bi sphenol | VrESEFIeRdar veeighis seldpmper he Hedeaame JbyRA » aadmetwiniipyraligdone.

Tricl osan & bl : 3z i | ili,zing A
eats 30 Thggﬁgﬁﬁl? iil{dg%ﬂé%&n%%%ﬁl?%%ﬁ%ﬁgﬁe pr esstla]%ah:l%%q é’ b ?%ﬁrﬂ}%?hgﬁ% ?g ag! N
cont ai 10 i nthickdiiagagenth bndishalbichll sidalesiifopresmpoumdsdenilifle vaderein/iradennent .

These stabilizers protect the enzy om.i nacfjvation hy chel ati ng netal
i npuriti esdﬁ%’?{%?ﬂ f"ﬁ“ot' : %‘i‘f?‘?‘*"ieidgg{ %%ﬁ%@%&%ﬁ%dgﬁﬁwgpensi ty
t o denat ur ehéhiRaBBLINE BRbIIE MRl TRy EAGMER: 185 RhAleat Hﬁlge%dﬂ?enﬁﬁ‘ﬂyﬁt?viiibﬁlm 7

WO 02/ 34213 u ~ RAK YDO5 r CT/ usol/g’l ozl oxidation. Chelafing agents
i ncl ude, eHaVEdndrdicaMargland 2107 end Syladent 16EDMARDRfdorn ditiviron ¢themivsdt e at

concentr at § b n-0.01,and 1% efer Qi _and 0.5% Agents
stabili zi njé’?‘a%‘éﬂ §i¥€ﬁe%@°& Ot ?%ﬁ#%ﬂﬁﬂﬁ@#%aﬁf@éﬁ? OSSN ?‘e f al

gal | atE%, BethdyMsitdandsenBet agro %ﬁm&ﬁk%e@iﬁmﬁﬂﬂ@ﬁ@ hpbhiR)ndiiMegamabout
0.1 and about 1.5% 5 preferably bet ween about 0.3 and about O0.75% Anionic
Pol vcar | | o#kmiuen siliggigi(Weegwum)ani oni ¢ pol ycar boxyl ates may al so be used in
the dentifrice conpositions of the present invention as an efficacy

enhanci ng agent for any antibacterial, antitartaz or 10 other active agent
wi thin the dentThe thickentmesht ik reserfus thealentifrice coaippeitiohdx ateis ofalsout

general ly | oyed i.n fhe form of eir free acids or preferably partially
or nore pr@ﬁg?ﬁ%ﬂf 1P é&wﬁﬁgﬂdﬁ?fﬁ?gg' %B@-gé‘b?‘mté%ﬂawma@t al (e.g.

pot assjum and preferably sodiun) or ammoniumsalts. Preferred are 1:4 to
4:1 copolynmers of malefic anhydride or acid.with another polynerizable

et hyl eni capBisfactapts ur at ed nononer, preferably 15 met hyl vinyl et her/ mal efic
anhydri de havi nSudiastnite enslaed ethg bbmpddifiond/df thd prlsatt in 60 sdhievbout

1, 800, 000 nost ef ergbl y about 30, Q00 t %gﬁut 700, 000. Exanpl es. of t.hese
copol ymer smﬁ‘r'eé‘s‘%{EPP}é)ﬁ? cracHem epdreadsribe g?‘l C&\ FRIBPOSLENS TPAIG SASHREL @t r ez,
e.g, AN 13 i ¥ ; MRegat i cal

G ade (M Vi o%og?,gsgﬁlg&f% 1@( kﬁ*@??aﬁ%?’%?é‘f‘%%%‘?‘%?%%? %8%%‘&@%5 0 (M w
above 25 80¢mOPBitionyetersiva and foa2ding peipertieed copol yner is S-97 Pharmaceuti cal
Grade (MW 700, 000).

Anionic surfactants such as higher alkyl sulfates such as sodium lauryl sulfate are
not compatible with enzymes. Anionic surfactants facilitate denaturing of the enzyme and
loss in activity. As a result, it is important to the practice of the present invention to use a

30  surfactant 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 surfactanis such as
Polyoxamer 407, Steareth 30, Polysorbate 20, and PEG-40 castor oil and amphoteric
surfactanis such as cocamidopropyl betaine and cocamidopropyl betaine lauryl glncoside.

6
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e.g. glhcerin, sorbitol, propylene glycol, and polyethylene glycol; are
di spersed in the water in a conventional mxer under agitation. Into the

di spersi on are ad@edditior taglEgride ermpgundsdhers mayrajsmbeintinded antitntar agenth seak

xant han gum [WelplWe L A ; .e; sal t such a sodi um
fluoride antaiS r?l%g h@%%enﬁag 8 L%g@%%%&%%%%@ﬁﬂ%@ﬁ%%wﬁfﬁm Sa?ts such as
tri pol yphaspRaReO7BiPoal7c Nk B2, N Paly HIGSIIBIEIT; lohBehsiasul t ant

m xture is agitated until a honogeneous gel phase is forned. Into the gel
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adj ust t i.ngr-edi ent re m.xed.unti.l.a honogenous phase is 25
bt ai ned” ThameHESE e " M BBl AP B b ocq Buhe TRRERGA Sorionat
wher ei n, t heconceraratian iof alsiut il ga abdut SKEBR weightich as Zeodent 165; and
surfactant ingredients are added to the mxture. The low oil absorption

silica abrasive is added at this point, along with other abrasives to be
used in the conpoghds : is ol i erd agen S S
Triclosan, is solﬁ%ét?%rzkggﬁ%ge\tﬁﬁgﬁw al\ﬂigr%dc#lag °@§b%§§é§‘%‘°’c‘fﬂl}§i@8ﬁ?%“ﬁ‘?¥ 61 o
dentifrice aamtibadieria apents,ovhiclscaditbeaftiole @. 2dodn@% iyt Weigheofshs flanifaas s to the
m xture,which is .t heg rptx%glé%tﬁﬁg‘fi}??h' peed for from 5 to 30 m nutes, under
vacuum 8P f rEHPLBEAT 8o rig 23N TIElEs ngn<pBenic sarihmsieripkpcentic
resul tant pryoui broltasdd o Atidho R A8 EbiSpKABRO BSBAMds SEIth S RhlbGenafitl dipiall ©

paste or gel product.
ethers such as Triclosan (2,4,4’-trichloro-2’-hydroxydiphenyl ether).

>

Enzvme Stabilizing A gents

30 The dentifrice composition of the present invention may also contain ingredients
which stabilize enzymes in a dentifrice environment. These stabilizers protect the enzyme
from inactivation by chelating metal impurities present in the dentifrice composition which

have the propensity to denature the active site of the enzyme by protecting the enzyme from
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t her eof ar EXHEENL (Belpting sgentymshide; #HEYlpRedyne teispacetic aﬁ’e‘._@égeim | e

1 A series i Ui UL ' ' adi listed
o an e cnb ComBbithi RGN COCRR 16, pSfcibiy Bt BO0aET S

Tri sodi um phgenphstteliBag itmedryeel dzainet dx3daiod innfnde/shdoge bispHite phethibgaBatsum
aci d rophosphat e Sodi um di hydr Qgen phosphat e, Zeodent 115 silica asi ve*
Ao odont B BB G are At oot P FhcopgoN B oS hetwpcmghot D S1LATSR: Bethp. 20
0.30 205Q5 phefbrBiPodiwdsh Bt 05 HdBdulf75%. 1.1 0.5 0.29 0.2 0.3 10

Aniopic Polvearboxylate A -
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

10 other active agent within the dentifrice composition. Such anionic polycarboxylates are
generally employed in the 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 to 4:1 copolymers of maleic anhydride or acid with
another polymerizable ethylenically unsaturated monomer, preferably

15  methylvinylether/maleic anhydride having a molecular weight (M.W.) of about 30,000 to
about 1,800,000 most preferably about 30,000 to about 700,000. Examples of these
copolymers are available from GAF Corporation under the tradename Gantrez, e.g. AN 139
(M.W. 500,000), AN 119 (M. W. 250,000); S-97 Pharmaceutical Grade (M.W. 700,000),
AN 169 (M.W. 1,200,000-1,800,000), a31d AN 179 M. W. above 1,800,000); wherein the

20  preferred copolymer is $-97 Pharmaceutical Grade (M.W. 700,000).

When present, the anionic polycarboxylates is employed in amounts effective to
achieve the desired enhancement of the efficacy of any antibacterial, antitartar or other
active agent within the dentifrice composition. Generally, the anionic polycarboxylates is

25  present within the dentifrice composition from about 0.05% to about 4% by weight,
preferably from about 0.5% to about 2.5% by weight.

Flavor
The dentifrice composition of the present invention may also contain a flavoring

30  agent. Flavoring agents which are used in the practice of the present invention include
essential oils as well as various flavoring aldehydes, esters, alcohols, and similar materials.
Examples of the essential oils include oils of spearmint, peppermint, wintergreen, sassafras,

clove, sage, eucalyptus, marjoram, cinnamon, lemon, lime, grapefruit, and orange. Also
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val ues for green and blue. After treatment with Conpositions 1 to 4, the
color of the teeth was again neasured. The |evel of stain renoval is

cal cul ated using the equation AE= ,/({ni.*)Z + (na*) 2 + (Ab*) 2) where AE
represents alréparntios ©f TheDehgfigs that is, the higher the 25 value of

11E, the greater Uhe prepatdtionioddBntfaomviawetkn8ehesl (hYart BerRibisddl Moret 1L,
Aa* and Ab* represent the changes that have occurred in these paraneters
after the tr gﬁ ¥» to prepare a dentifrice of the present invention, generally the humectants e.g,

glycerin, sorbitol, propylene glycol, and polyethylene glycol; are dispersed in the water in a
conventional mixer under agitation. Into the dispersion are added the enzyme Ot enzymes

20  organic thickeners, such as xanthan gum; any anionic polycarboxylate;- any salts, stch as
sodium fluoride anticaries agents; tetrasodium pyrophosphate, sodium tripolyphasphate
anticalculus salts and any sweeteners; the resultant mixture is agitated until a homogeneous
gel phase is formed. Into the gel phase are added a pigment such as TiO», and any acid or
base required to adjust the pH. These ingredients are mixed until 2 homogenous phase is

25  obtained. The mixture is then transferred to a high speed/vacunm mixer; wherein, the
inorganic silica thickener, such as Zeodent 165; 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 water insoluble antibacterial agent, such as
Triclosan, is solubilized in the flavor oils to be included in the dentifrice 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 vacuum of from about 20 to 50 mm of I—Ig, preferably about 30 mm
Hg. The resultant product is in each case a homogeneous, semi-solid, extrudable paste or
gel product. | |
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11 WO 02/ g d3:43e AE values are recorded in Table Il bel ow TABLE”iPMB 9005
MAR 205 PCT/ kJ501/51021 ConpositionnE After Initial SoakindTE V&AL
Brushi ng 25X~ After, ~ Brushing SOX 13.998.399. 37 21.3811. 3015. 41
36.469. 7111. 26,49. 8914. 4016.24 5 The data recorded in Table Il denpbnstrate
that the conposition of the present invention (Conposition_4) effects -

superior stain . ecial . red to, . compar.ati ve

Conposi tions 2 gﬁgﬁg,ﬁi‘fglﬁgﬁaﬁf}%%}hﬁﬁ%{l ﬁ%@}%ﬁfgﬂ?%Fﬁ@gﬁmg?’F‘F%acy in stain
renoval at eaibndibieatswithin tescoparbf thatpiaeniahventibA\TIR éxaaRROIPVaso1 i Ca

abr asi ve agdigR rateol ytic enzgne such_as_papain. 10 Exanple Il The
procedure OfF %P’éﬂ af¥d e notdp ba capptrurd aplimitation efibisdionprdsin dsanany

{ Conpossti @pr 1 4LS] e f.. the.enzynes papain, |ipase
and gl ycoanyléah?soggvg%a&gi | |%‘%glgmg??/@gg%@géﬁ?&f?’ﬁgrﬁtaﬂngﬁ%ﬂ%nt 650XVA. A

second :

Example 1

A series of liquid solutions were prepared using the ingredients listed in Table I below.

TABLEL
Weight %

Composition Ne. 1 2 3 4

Ingredients

Water 77.89 Qs Qs QS

Trisodium phosphate 1.10 1.1 1.1 Lt

Sodium bisulfite 0.49 0.5 0.5 05

Discdium hydrogen phosphate 0.29 029 0.29 0.29

Sodium acid pyrophosphate 020 02 02 0.2

Sodium dihydrogen phosphate 0.30 03 0.3 0.3

Zeodent 115 silica abrasive®* Zd - 10 10

Sylodent 650 XWA silica gel** - 20 10 10

Papain - 0.50 - 0.5
10

*  Zeodent 115 is a precipitated silica abrasive having an oil gbsorption value of 105-110cc/100g silica.

** Sylodent 650XWA is a low oil absorption silica hydrogel having an oil absorption value of less than
5 70cc/100g silica

10
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15 conposi ti Qi ffogppsition B) was prepared sinmlar to Conposition A g{j’ﬁegpﬂs
the enzyne |ipase wWas not included in the conposition. For puPpddssl/gp2i
conparison, a third conposition (Conposition C) was prepared which did not
contain any enzynme. 12 WD 02/34213 TABLE 111 0 ~ MAR 200a PCT/i TS01/51021

Wei ght % Conposition No. AB _ C dngredients Water @8 & @5 -
hosphatel. 11.11. 10

St R R T e
abrasive outside the scope of the present invention buffered to maintain the pH of the
solution at pH 7, Composition 2 was a comparative solution containing the low oil

5 absorption silica abrasive Sylodent 650XWA. Composition 3 contained a mixiure of
Zeodent 115 silica abrasive and the low oil absorption silica abrasive Sylodent 650XWA
but without the enzyme papain being present. Composition 4 éc;ntained both the low oil
absorption silica Sylodent XWA650 silica abrasive, the Zeodent 115 abrasive and the
enzyme papain.

10
Compositions 1 to 4 were tested for stain removal efficacy. In a series of brushing
tests extracted bovine molars having a high degree of discoloration were soaked in
Compositions 1 to 4 for 2 hours at ambient temperature followed by brushing 25 and/or
50 strokes with Compositions 1 to 4 using a V-8 cross brushing machine to determine the
15  stain removal properties of the dentifrice compositions. Before the discolored teeth were
exposed to Compositions 1 to 4, the color of the testh was measured with a Gardner
tristiulus calorimeter using values obtained from CIE L* , &% and B* scale. This scale

represents the mathematical approximation of the non-linear response of the eye to ]ight.

20 A zero value for 2* and b* means some shade of gray. Positive values for a* and
b* indicate redness and yellowness. Negative a* and b* represents values for green and
blue. After treatment with Compositions 1 to 4, the color of the teeth was again
measured, The level of stain removal is calculated using the equation AE= J((AL¥)* +
(Aa*) 2 + (Ab¥) 2 ) where AE represents an increase in whiteness that is, the higher the

25 value of A, the greater the tooth stain removal effected by the brushing. AL*, Aa* and

Ab* represent the changes that have occurred in these parameters after the treatment.

11



Sodi um amgog%/(ro hosphat e0. 20. 20. 20 Sodi um di hydr ogen phosphat e0. 3@ 338"3@02005
Zeodent 115 2 0 Syl odent 650XWA1010. 010. 0 Papai n0. 50@cE@udoi/paae0. 2

d ucoanyl ase0. 300. 30 St ai ned bovine teeth were soaked in Conpositions A B
and C and br ushed for 100 5 strokes. The cunul ative change in the degree of
bri ght ness, Is recorded in the Table N bel ow. TABL>! |V.Conposition = ~
Al1l6.1 B Il\fl?erfbﬁ'c 6 13 0 ~ MAR 2~~1~ WD 02! 34213 PCT/USA /51021 Reference
to Table ¥alpes ypagcordied indhable Bbelowot h stai n removal was hi ghest when

a mxture of three enzynmes were present in the conposition (Conposition A).
Stain renoval was | ower when only two enzynes were present (Conposition B).

However, 5 both Conpositions A and B gxBiRif €0 S gni fTcantty—hrgher tooth
stain renoval |when conpared to Conposition whi ch did not contain |any
enzynes. Exanpl e III An exarrpl e of a dentifrice conposition prepargd in
accordance w TE S eR=S==cot_forth in Table V_bal ow.
c oo 'AE After AR After AR After
omposition Initial Soaking Brushing 25X - Bmshmg 50X
1 3.99 , 8.39 937
2 1.38 11.30 15.41
3 6.46 9.71 11.26
4 9.89 14.40 16.24

5  The data recorded in Table II demonstrate that the composition of the present invention
(Composition 4) effects superior stain removal, especially when compared fo
comparative Compositions 2 and 3, thereby demonstrating the improved efficacy in stain
removal attainable with the combination of a low oil absorption silica abrasive and a
proteolytic enzyme such as papain.

10

Example IY
The procedure of Example 1 was repeated except that one composition
{Composition A) was prepared using a mixture of the enzymes papain, lipase and-
glycoamylase and silica abrasives Zeodent 115 and Sylodent 650XWA. A second
15 composition (Composition B) was prepared similar to Composition A except the enzyme
lipase was not included in the composition. For purposes of comparison, a third

composition (Composition C) was prepared which did not contain any enzyme.

12



TABU V I ngreg E‘ﬁ ght % Wat er 15. 5 Pol yoxaner 4071.5 d ycerine26 09 MAR 2005
Tet r asodi um pyrop gphat e2.0 Sodi um tri pol yphosphat e3. 0 Xant hEEF/Gei3183
NaFO0. 243 Na sacchari n0. 40 NaHZPO40. 30 NaZHPO40. 23 NaHSGOs0. 10 Sor bi t ol QS

Syl odent 650XWA20 Thi ckening sili cal S Ti O20. 40 PEG 6004 0 PG 40 castor _

oil1.55 N

TABLE III
Weight %

Cemposition No. A B cC
Ingredients
Water QS Qs Qs
Glycerine 30.0 30.0 30.0
Scrbitol 30.0 30.0 30.0
Trisodium phosphate 1.1 11 1.10
Sodium bisuifite 0.5 05 0.49
Disodium hydrogen phosphate 022 0.29 0.29
Sodium acid pyrophosphate 0.2 0.2 0.20
Sodivm dihydrogen phosphate 0.3 0.3 0.30
Zeodent 115 0.0 10.0 10.0
Sylodent 650X WA 10 10.0 10.0
Papain 0.50 0.50 -
Lipage 02 - -
Glucoamylase 0.30 0.30 -

Stained bovine teeth were soaked in Compositions A, B and C and brushed for 100

5 strokes. The cumulative change in the degres of brighiness, AE, is recorded in the Table

IV below.
TABLEIV
Composition AE
A 16.1
B 11.5
cC 9.6

13
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removal was lower when only two enzymes were present (Composition B). However,
5  both Compositions A and B exhibited significantly higher tooth stain removal when

compared to Composition C which did not contain any enzymes.

HExample 111
An example of a dentifrice composition prepared in accordance with the present

10  invention is set forth in Table V below.

TABLEV
Ingredient Weight %
‘Water 155
Polyoxamer 407 1.5
Glycerine 26
Tetrasodium pyrophosphate 2.0
Sodium tripolyphosphate , ' 3.0
Kanthan gum iy 0.85
NaF 0.243
Na saccharin 0.40
MNaH,PQy . 030
Na;HPO, 0.23
NafSO; 0.10
Sorbitol Qs
: Sylodent 650XWA ' 20
Thickening silica 1.5
Til, 0.40
PEG-600 4.0
PG40 castor oil 1.55
PEO polyox 0.35
Papain 0.50
Glucoamylase 0.10
Flavor 13
Polysorbate 20 2.0
Tego betaine ZF (30% solution) 2.0

14
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Example IV
The level of papain enzyme activity and bioavailability over a 14 week period was
monitored and measured in a dentifrice composition formulated with a low oil absorption
5 abrasive Sylodent 650X WA and a mixture of enzymes (papain and glucoarnylase). Table
VI depicts the composition of the toothpaste formulated with the low oil absorption

abrasive. -
TABLE VI

Ingredient Weight%
Water : 15.5
Pluronic F-127 4.0
Glycerine 26
Tetrasodivm pyrophosphate 2.0
Sodium tripolyphosphate 3.0
Xanthan gum 0.85
NaF , 0.243
Na saccharin ’ 0.40
NaH,PO, 0.30
Na,HPO, 0.23
NaHS0, 0.10
Sorbitol Qs
Sylodent 650X WA, 20
Pigment 0.40
PEG-600 3.0
PG-40 castor oil 3.75
PVP 3.0
Papain 0.50
Glucoamylase ' 0.10
Flavor | 1.0
Tego betaine ZF (30% solution) 2.0

15
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resul ts reEEs(RREE) hy thetsmayve. Oneiunittaf actinatpaphie envphe Wil iyaflypapaén i n t he
dentifri CORt aiy t he. |l ow qjd ,absorpt i abrasjve Syl odent. 650XWA
(1 ess thgﬁcgsgdg/o ?%ﬁ% P %u?e ?@i@&n fqnggjﬁff{?%uaﬁg efpegifiad condiiopfeck agi ng
period as conmFazedrgosesofdompaRigonl@Rlirbdeiae of@k%ﬂ%lé?ﬂ/ Wa%’fb 2 tg%gj mlcﬁtgr asive
than 10 cé”i Si

(Zeoq§nt 5) _haying an oil "absorption greater I ca
(105-710 54Y9 Whigh had en Rél| asorptiop siplae of gaatynthand 00sd/g (ZepMntdtt 5y oom

t enper at g sib&atRA for th 169 ro?ffsgbis&%tigi{l s?l?&%ar@v%l%‘fe%}c( Egom%e I%\tf)el Vo
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of enzyme activity expressed as percent is recorded for papain in Table VI below.

TABLE VI

Relative papain enzyme activity (%) at room temperature

. Zeodent 115 Abrasive Sylodent
Time (weeks) . 650XWA)
0 160 160
3 63 91
9 31 ' 86
14 18 82

15  The results recorded in Table VI indicate that the stability of papain in the dentifrice
containing the low oil absorption abrasive Sylodent 650X WA (less than 70cc/100g silica)
is significantly greater over a 14 week aging period as compared to a similar dentifrice
prepared with a silica abrasive (Zeodent 115) having an oil absorption .greater than

100cc/100g silica (105-110cc/100g silica).
20
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CLAIMS What js claimed is: 5 Q 9 MAR 2005 PCT/ USO h1021 1. An abraasﬁ_v’é’»’\f? 2005
dentifrice cgﬁﬂggﬁ%pon whi ch effects enhanced tooth stain remBYHUSURIEH
conprises an orally acceptable vehicle containing a conbination of a silica
abrasive having an oil absorption val-ue | ess than 100cc/100g silica and_a
proteol ytic enzynme. 10 2. The conposition of claim 1l wherein-the silica-
abrasi ve has an oil absorption value |es y iggn 70cc/ g silica. 3. The
conposition of claiml wherein the |ow orption silica abrasive is
present in the conposition at a concentration of about 5 to abut 40% by
wei ght of thenplb;Ganpegid.ion. 4. The conposition of claim1 wherein the
proteolytic enzyne Is papain. 5. The conposition of claim1 wherein the
papain i s present in the conposition at a 20 concentration of about 0.1 to

about 5. 0% by, Wai8fHsivafaehi8ieRskitibA Whid: ef?ét@ﬁee%ﬁm_ﬁitcgdtﬁ Btaf refohiYHich

wherein the proteolytic enzynme 1S _present in the dentifrice 1n, conbination
with a |ipase. “9BPAseSHorgllperspiabisvedicl oRtHIe RirerbiRtion ©f gisdica abipsive
euz}inne is predaningian dihgbseRstioh value Sess GRMPIBEL/ T 0T diRc LA RidtdoBRic\Wnbiné

| i pase and gl ycoanyl ase. 8. "A nethod for effecting enhanced tooth stain
removal which conprises preparing a dentifrice conprised of an orally
accept abl®e v2hTht eorpodidomofigiaia ¢ obiciatheailicafibesid@ hak b 68 abiyrpidonvealieelessng
an oil absorpt itﬂﬂl’y&lc@e iﬁgﬁss t han 100cc/100g silica and at |east a

proteol ytic enzyne an en applying stain renoval. 9. The nethod of claim
8 wherein the silica abrasive has an oil absorption value | ess than

70cc/ 1008 si ki ¢8e crpd@tiod BEc1aBt D 9heRin ﬁ'le?{zl\g‘oﬁ ﬁfrﬁ;ﬁlﬁ? é]%ltig tai:xg}é’fv@ isl(?resent in

absorption silica abrasive Is present In concentration

of about 5 to AROERTRYIHeaAGgRetEHon REakhpite phwd0% by weight of the

15 composition.

4. The composition of claim 1 wherein the proteolytic enzyme is papain.

th

. The composition of claim 1 wherein the papain is 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 proteolytic enzyme is present in the dentifrice
in combination with a lipase.

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

8. A method for effecting enhanced tooth stain removal which comprises preparing a
dentiftice comprised of an orally acceptable vehicle containing a combination of a
30 silica abrasive having an oil absorption value less than 100cc/100g silica and at least a
proteolytic enzyme and then applying stain removal.

&

. The method of claim 8 wherein the silica abrasive has an oil absorption value less than
70cc/100g 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 5 to about 40% by weight of the dentifrice.

17



WD 02/ 34213 11. The nethod of claim8 wherein the proteolytic enqugBMﬂB 2008
papai n. OW® H2Bp05 PCT/ US01/ 51021 12. The method of cl ai BEBTEEY62IN t he
proteolytic enzyne is papain. 5 13. The nethod of claim8 wherein the
proteolytic enzyne is present in the dentifrice in conbination with a

| i pase. 14. The nethod of claim8 wherein the proteolytic erzyne is present

Cnzbosyho i Ehe B850 FRRY A e SRR nhndis phpllin. | P2°¢ 21

12. The method of claim 8 wherein the protéolytic enzyme is papain.

5
13. The method of claim 8 wherein the proteolytic enzyme is present in the dentifrice in
combination with a lipase.
14. The method of claim 8 wherein the proteclytic enzyme is present in the dentifrice
10 composition in combination with a lipase and carboxyhydrase.
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