. T 878 7853 TO SINGAPORE P.@83-s38@
APR; 71 287 o5 '@ FURBR 53-380% 408 PM ER COLGRTE PATENT DEPT A78 7853 TO
S| NGRPORE P. 0330 WD Qz/ 3dz13 PCTI US01/ 51021 ORAL COWMPCSI TI ON PROVI DI NG
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The'lnvention This invention relates generally to oral conpositions far
removing tooth stains, and note particularly, to enzyme enhanced silica

102, Vm&&%&i»&%fﬂﬁ&h@%@aﬂ%am&%&%ﬁa@smmi“;v2L cones in

contact with on a daily basis can "stain" one's teeth. In particular,

foods, and fluids such as tgg > ? ARNLD consu w a| n

one's teeth. These product 0 accumul aggm% m m

| ayer of the tooth and forma pclllcle filmover the.teeth ﬁ otk Ni ng
I'sS problem

and disscd. @igldef hgliatemtiogs can then perneate the enanel | ayer.
occurs gradually over many years, but inparts a noticeable discoloration of

t he enanel of e r por at ed
in dentifrice coﬁ% h E‘%g&g %ﬂ&%&éﬁ?&rﬁ sﬂfoﬁgﬂ:g‘?gm%égo%g: gtﬂggl cally
scrub t heandntore particidanly, a¢ enayfneichianteridilica dbmsivesontaixing dentad composigomsves t he
organic film(i.e. the icl formed of salivary proteins which covers
the teet rff%ﬁm%?nb%c‘gﬁem%ﬁned and di scol ored. Such physical renoval of
t he ined 25 pcllicle is a sinple and effective nmeans of renoviung the
undesiTabl e surface staining and discoloration which occurs daily.

Synt het i c&-sHliciBtiosAatef ul as dentifrice abrasives include both silica gels

and precipitated silicas which are prepared by the aeutralizatlon of
aqueous sili cdﬁmmbuaﬁmﬁns@pmaﬂmﬁsntson@mﬁammam or mdailycbasis

v cal |y oA Gopes Beitly nelicilr iR S AR erblpt BB cliBeribe i 00 |

to thE deonsumksterith stain oidsatesth, smechrpredi.)cmmtsuhmxmleytmdtd ireumoknd onvhere its

structure no Io C a resuyl.t shri en_ pr.eparjng such
synt het i R ye{?ﬁﬁf)ga ﬁ’cﬂ%\fem? %P’t%clB%ﬁ’&PH“% P‘lgg‘\hiﬂft&?“g 4/i de
maxi mal cd:eaaldrms sbstéhced SN peithedid thio RRaméEldhyer.CTHEY %mm&ﬁum ni mal damage
to the tooth enanel and other oral tissue, . 22/04 3 TUE 04:0S f TX/ RX NO
94461 0 ofFaduallppyermanyysersbuyimpagisaroticgebledisooleretion eftherenamg! ofons's To
Sl NGRPOREeflp 0~i 30 WO QZ13d2x3 pCTJCTSnl, 1 S10z1 U. S. Patent 4,153,680 and GB
Patent Application 2,03$, 303A both di scl ose the general use of silica
hydr okl s or hydrat ed silica gels as dental abrasives. 5 US Patent
5,939, 0%1 dis . [ fEi . S . ] .S ] el s havi ng
ow abr asi on AYAHRIERY Arbdice o BHRd0a n e R bolipbllbhd dof &

abrasive to debride and physically scrub the external surface of the teeth. This scrubbing

action rernoves 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  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
jprecipitated silicas which are prepared by the neutralization of aqueous silicate solutions
30 with a strong mineral acid. In 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 aral tissye.
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APR 21 2083 :@5 PM_FR COLGATE PATENT DEPT B78 7853 TO SINGAPORE P.@4-,30
US Patents 5 658, 553 and 5, C>51, 958 di scl ose deati Frice conpositions

contai ni ng a caanbi nabiort of pn~cipitatcd silica and silica gels having
‘high.cl eqfg psapd | ow abrasion as 10 i~ndieated by their jQactive
detain abragg%n (RDA) val ues. Copendi ng patent -spplicati X%E@ﬁ#%9/567,402
filed May 9, a000 discloa~ a silica hydrogel containing about 10 to about
3596 by wei ght 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 extensi VeT.DSIMen@HIlSBGbGEhd‘GBtFkﬁthbﬂi’caﬁ&{ﬁiiQﬁﬁbﬁsﬁﬂgth%afkﬁf ffy asive
aonpout | ds used t repare dentifrice conpositiouns for ora sfeaal ng and

stain reSeReEAl use pEsikiog hydsegels M&Yd@@dﬂ@#%d&dﬂ@@%ﬁgom tions providing
unproved pellicle cleaning and stain renoval. 20 SUMVARY OF Tl DE r NVENT1; ON
In accordance with the present invention there is providod a silica

abrasPve deat US Bat¢ns§,939/054 sliscloses dehtifrice cotpdsitions pripgied avitirkilieaggels St ai n

r enoval i 8es an orally acceptable vehicle

eant ai ni #ghgglcon‘gl na{nlt'on %’é&ﬁ?ﬁ}&# sorptl on silica abrasiva having an
oi | absorption val ue of | ess than 100 cubic centineters (ec)11,00 granms (Q)
silica and a 2/ Ad 3TUEO408[TX/RXN09446lB
004 RPR 21 &G%%MG@I%MWMS R tARIRERPORE

P. 05 130 6inbizbfidn’ 43 mlhmklh‘m”gels E@\?ing‘ high cibhing théNw a | Cergéf(?ﬂ bso

tlon,zy Silica abrasives use in the pract

pr eséﬂ h‘?f@’@?ﬂi ﬂ?‘ﬁ&‘ﬁﬁ?@‘%ﬂ%@“ﬁ%ﬂbﬁﬂm@éﬂmat ed anor phous si | | ca

| xaving an oil absorption value of less tllari 100cc/100g silica and
preferably in the range of from about 45ccJ100g to | ess than about

70cc/ 100g si | [(oRendingpatent application HSSNwlﬂﬁaﬂdaﬁlquayﬁ,lmoH&ulw@ sdilicaver age

part~ttc s.to a and nore
preferab 8&65%1\%’%%&%%&%?%%% %s%g}%ul onden ¥ 53 é"ég}’?&ﬁ@e from4 to
10 pr ef ecompgsition kasanRI2A of fram i 18do 260, andh PCRybf it itious 11 §0 foyabod 300.

absorstl on val ues are neasu~nad using the AST1V1 xtub-CQut Method D281. The
| ow &7 absorption silica abrasive is prcsant in tha oral are conpositions

of the presenin spheaftheskichsive peon&tRIabAL to Mlick B%d%ﬂ{e?aﬁg 40' 0 b~
wei ght sad E{’efera about 1gﬁto 15 about SO%;MIt')Cilgamm ght . owﬁ?ﬁ'

abscupt i & FErRpErdeptifiife rmpesjtions &maralicifaping apd stain remowdl, t he
present iheweigisiDA nRbEfd¥RANEbR cHMPEH JV% %ﬁfﬁﬂt XVWA by
Davi sson Cheni cal, Di vi si on 011?&\/ [ . Rh%g?ac! 8t tél?ér}%lre 21203.
Syl odent sigFesaaral. 5 silica 20 hydrogcl conposed of partl cles op coll oi dal
sili ﬁe having a water contort of 2996 by wei ght averaging fromabout 7 to
about™ 10 mcrons in dianeter, and an and absorption of |less than 70cc/100g
of silicais a preferred exsSUMBARY oF THRINVENTRRS OZPtion silica abrasive
useful in the practice of the present i~Vention. 25 Another |ow oil
absorption silica abrasive particularly useful is the practice of the
accordance with the present invention thete is provided a silica abrasive

dentifrice composition which exhibits heightened tooth stain removal which composition

25  comprises an orally acceptable vehicle containing 2 combination of a low oil absorption
silica abrasive having an oil absorption valuc of less than 100 cubic centimeters (ec)/100
grams (g) silica and a proteclytic enzyme.
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. B78 7853 TO SINGAPORE P.05/30

APGt B4eRP2% nvbiRS SN S CQFRATE S Under The trade desi gnation DP-105 by 7. M
Huber Chanacal s Division, Havxo do Ctacc, Maryland 2108 is a precipitated
anor phousweidzisgashavi ng sa average particle size distribWPCTASOVSEM 5 to 12

. mcrons and an oil absorption in the range of 50 to 70ee/ 100g. 30 The | ow
oi | absorption silica abrasive can be used as the sole abrasive in _
preparing the dentifrice conposition. of tht presetrt invention or in
conbi nati on with other kag . hirt € of B INVESTIN POl | shing agents.
22/ 04 ' 03 TUE 04: 08 [ TXFRENRS ST~ ~ OC PR 212 4: 06 PM FR COLGRTE
PRTENT DEPT 878 7853 TO SI NGRPORE P. 06130 WO 02| 34213 i' CT/y, 7S01/ 5l ot i
Commerci afly Qyahlable abrasiyes.hich may be used in conbination with the
| ow 0i |l afsorp R astve~incl | DLLg | b LRg a
mean pélzt icle p’?ﬁ“crﬁ ogﬁgcﬁt@h%@g%% S nstﬁ?c?%ﬁ i
mai ' kct ad?ﬁeci[pi&ﬁd aifdious e avirg dn ol Abs@rption-valuc-oflesdah4f Hodec/100g silicand

0

B smbasli e oo S bR S S4B e B "

ot aphospige uIpal &8 SLITYARIGYANA i ek RN AR g bom ey 2t o

di eal ci um phosphat alum rfium silicate, cined alu;mna, bentonite or

ot her si | imieronstoraautdi? wirsons oandyaers prrigral] ) detwesn abaut S 1o aha 19 BigrPngyuant ity
of abrgsi | L Ly ohd i nvention
e a8 HGPRARENe i s 4516 BRI, 8 S VR ebq Bttuct 2o B9 ol Bk o
about 5~0 to about 3096 by wei ght when the dentifxice conposition is a

t oot hpaste. 15 roteol.yrxc enz us ' '

present ynu-nt CofbsdipRof Heybes e FReaRE sty e s ST RUECH BEoatm, HE |
class of péwbiabReptionwilida dbiasielisipregentinche bupbiare cpmpogitiasaif the- Kresentf esses) .
The protaql yti.c enzytnea are ohtaj ped.from.z=at ur urces. or b he
action of BEeR PETRIAHOR phgpolt ﬁﬁ%ﬁ%@%%?@eg’gﬁ?ﬁﬁg&k%ﬁﬁ% e.
Exanpligs ng,ﬁrng‘%ihgt_enzynes useful in the practico of the present

i nvention include 20 papain, bronelain, chynotrypsin, ~cin and al cal ase.
Papai n obtained fromthe mlky latex of the Papaya tree is the ptoteolytic
enzyme pt eer r eq qhogil 0n fliea BErafiVésGridiilaly GsdThin T practic@ ok teprasest | S

incorporated in the oral” care conposition of "the present invention in art
amount of iaGmton aremarketaduader feImdp desigration Syadent Davison Gwsiral 0.5 to

bout 5k Ry ' h [ ' td Yl =300 It
o1 o R n, SHER £ lydiitee PR 208 dytddeke M0 WA W) U L R
Gr oup 20s e chyiirogBl auimpofdtbofparticles| of calbdidal sigs hevitg 2 WAy cortent\ofi 83%\kiyiwighiay

benc~cially be, used i,n nbi,nation.wth th 0 V14 . I ncl uda
car bohydr aé' &?ﬂﬁ?ﬁ%@bﬁfﬁ&m ;Q erg?sh %%{ragsng?alnb‘}éft %—s g‘%&'ﬁg@?&i&% ranase
and nut anaiec/a00f &f silivads » preférred cxpinpletof b lgwa oit abspepticacilicapbesive nsefpldncr eat i ¢
i pase_ 4 22/04,.' 03 . TUE 04: 08 [ TX/ RX NO 9446] f 006 RPR 21 2003 4:06 PM FR
COLGRTE PRIERECHsESF e/ prosmb avertios, N\crPORE P. 07130 WO 02/ 3423 PCxl Us0y 151021
G ucoanyl ase is a saccharifying glucoatnylase of Aspetgillus niger origin.
This enzynme can hydm yza both the al pha-D-1, 6, gl ycosi di.e branch p?i nts and
gy e

the al#ha., |, 4 Anathesdow ell absprption silicn abmsive pag Ysafnlin dhepractice o

duct of * 9 ) :
g;(r)blcj)(r:\yd(r)a%es.ﬁ?ke lltﬁgse enzyne useeg I n tﬁi S II‘RFELI;]EGSI)BYH iéfHSu‘bgte?ri_v_ed fmm a
sel ect st r Ghemietls Piyiden, Hivie daSpoe, Mamylend 21§ TRds H&&C}ﬂiﬁmﬁmw §iliFe
activity af, a‘i-&,;&@ég:?gﬁé’@%ﬁﬁ%ﬁ)&%ﬂﬂﬂh{?tﬂiﬂﬁm;'mdﬂﬁﬂmnhﬁs

120,000 lipas€ units
the range of 50 to 70ce/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.
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@6/ 30
GATE PATENT DEPT 878 7853 TO SINGAPORE P.88/
APR R c%ﬂ%hﬁd?&sﬁl;-‘ BRd“T pases may be included in the dentifrice conposition

at a 10 concentration of about 0.10 to about 5, 0% by wei ght and preferably
about 0, wd@iahgut 2~6 by weight. Anong the carbohydr aseggragisiozi N
accbrdan~cc with this invention arc glucoanyl ase, al pha and bet a- anyl ase,
dextranasc and nutanase. Den~ifri~s V, isle, 15 The orally-acceptable
dentifrice vet=iclo.used repare t.h | fL¢e. C Sitl rises a
wat er - phase, éﬁlﬁlﬁfﬂéj@ vghﬁtﬂ%gly?sémsﬁ@:ﬁ%{%ﬂ#ﬁ@nﬁ%oﬁg?%%%m%ﬁg?erabl y
glhyceri neil a&ﬁa?f ﬁdﬁhﬂic)ﬂ)ﬁbi’dsﬁb,inoimﬁ/pﬁcipifamﬂ)sﬂkﬂehgﬁxyg:ogmﬁi partitlesize gf up\/e} ght in
the range o 00 to 1, QOQ; t, other hu t qnt.s_.an I Xt, U t her eof may
al so be B§eY ok Wﬂﬁgﬁé%g?ﬁ‘“t:i)ﬁeﬂﬁg?{%%ygﬁdtl}&? W?“iﬁeéivgi%out 5to
about 702l desrakY, Mpfrylahi®2 (078] ordy16dent @3 ichirkéted BEDRVISHIE Endificalt 0 t 0

BObltpl refora to the"matr"rial Htﬁl cally caommrercially availahle as a "706

a~duebusDidsion pHW Ry@rese & Companye (theryss {ifrice ahrasiyss ingludg godivmst about
1000 b ' : 2 [ : |
0 Dby ﬁﬁ&aﬁﬂéﬁ%ﬁ@ .ts%% gﬁ%ﬁn%ﬁﬂﬁ] trécldin }ﬂo@ﬂﬁ!te, GdthteR bicaltfar®” @

conposi tion. er ‘enp e preparation of Catatncrcially

sui t abl ephesphitpadtreimustsilicate, palcined slvninabbentriits or pther silidedus mutestalsopyani ¢
irrpuritieg. .T%eseéﬁlﬁrmtints of water include the flee rwater which is added
pl us t haf %‘Pﬁ P SM™RYT oduced rwith other materials such as with sorbitol.
The dcntlficice coatpositions of the present invention can contain a

variery of 30 iLgnal dentifrice ingred ents..As descr.i bed. bel such
opt i g{)lal i ngr ﬁ&rﬂqﬁwwf’ﬁ@rﬂﬂ‘& PIBﬁg{iBSjée %ﬁ‘f"rﬁ"@% gns %ﬁﬁ%ﬁ%ﬁéﬂﬁg
agents, giliehiieilisat 8 level SFEroHE bt 5% to @Bl 0B BYOwWeights prefeistly Gomubomt 3%

pol ycaxboxyl aéga%a flavoring agent., antibacteria ents, antitattax' and

col or i ngtahout 30% by waight whep therdeptifsice compositioiRg tagSRAs 1 19 007 RPR 21
2003 4: 06 PM FR COLGRTE PRTENT DEPT 87A 7853 TO SI NGRPORE P. 0AI 30 WO
02/ 34713 pCTI USO1l 51QZ1 ~IfC-C~1'1~ng ~1~Q B Thi.ckcnG's used in the
conposi t Emagme$ t he present invention includo natural and syAthetic ~ ~ma

cenufiSse or o APP RsREbinBls JooRE B 6L PR o T prebob BIERRRRt ST, 2 °

(speci f i celllknownzystei)substaskes tithin theclassiof priteases, whichrtireakdbwn oul ated in the
Enoymos. METAS PRIHEh GOBRR. JOf PR et p Op pinds fobl hatwRL ShRLY L 0
sol d undex by tir detiosloNmiktodiginiays havingc niwbgenisoydep yid atirtiomsourdgonpat i bl e

I nor gani | thick ners_itaclude a hous si_Iiti_ conpounds v\,hi.ca ﬁfiunction as
10 t hi ck&Emgleag BrCteolylis SRR HBSLL 1 tBF BERFHes g ﬁle%\gr%ﬁwm:a % abl e
undenpt h$¢ﬁﬁ%ﬂggﬂ9%%§apﬂ@n&aﬂgﬁmf aehired by Cabot Corporation

wi nd distributed by Lenape em cal, Bound Brook, New Jersey; Zeodent 165

fromr.M |lubex Chemicals Division, | lavra de C-ace, Maryland 21078; and
Syl odant 15, js I s '  \lad | tdbdyRic dhspas e

Cor por at i on, 3&%3’2&)&@‘ﬁrﬁ%%m&@agﬁf%%ﬁiﬁﬁﬁoenqtﬁg 15 i ncl ude
nat ur al gmefemedifonuss in the prpsticel of the presentigyrnion #nd is ipeaperated imbwioral Fate| d
magnesi u L. leed : Al ' ' t in
he. dent 1-Pripual B8 prusE vt 6 L iflemoliiCof b CY bSOk oy SEEERAD
pr ef @5ab|prefaimblytabou).5 ¢o stiwuti§ %hyCraighssusk papiain hayingsur dctivity 05040880 Eue used

N the couROSt S0l as difrRingS BY the MUE Blct AdsdyrAF ¥ ¥ Biddle Sawyer Group
(see I. Biol. Chem., vol. 121, pages 737-745).

Enzymes which may bencficially be used in corbination with the proteolytic
30  enzymes includs carbohydrases such as glucoamylase, alpha-amylase, beta-amylase,
dextranase and mutanase and lipases such as plant lipase, gastric lipase and pancreatic
lipase.
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PORE P.87-/3@
 COLGATE PATENT DEPT 878 7853 TO SINGA
APRNBLARAE Y 8FnYT'abli c®adtion and randy the dentifrice cotnpositians nore

cosnetically ' acceptable. |1'he surfactant is preferably a dotersive
material wWaiggRsdrgpacts to the 2S conposition detersive a@ FReiR108
properties. An~iorric sutfacta~ats such as hi gher al kyl Ff ates such as
sodium lautyl sulfate are not conpatible with ar~zynes. An| on| c surfactants

facilitate dat tur| a the Jre and | Qss i.n acti Vi esult, it
is inportant t "Fﬂ%m dtP&’e“E‘f“Zf%Héﬂﬁ'Fa%ﬁ i%%ﬁ?%%spé @5

sur2 fact anhmcwhymtw@&t?ﬁhﬁgﬁat]faqt@gﬁ@mnt b ot ped g-,hutg,rl:wﬂdt t he t
en2ynmes presen 00 pas e fo ation provi.de e.requisite
f oani ng cﬂ&?%&‘%%@%‘iﬁég 8iueQ “'i‘ﬂi';ﬂ’é Pé?ﬂ\’ﬁ%\?ﬁn‘glsén‘écﬁp%ﬁ%?ﬂ’s’sl ncl ude
nonani oni gpdA0bVORYS L% &'Qﬁ‘u &u&“dﬁ?&ﬁi’dit “TheUiplseihzm® hiedin MRS invbiftionSt €ar et h
30, Pol ysor bate 20, and PEG 4.0 costar, oil and anphotetic surfact ants such

as cooam & a palect stnein of Aspeegiling nigas: Besyenzimae besmaximum lipalytisc osi de.

PRTENT %E%t%%?é B i e @@?ﬁ%ﬁgﬁ%%@@%ﬁtmm

Prnf orr edpsngréract ant s i ncl ude a conbi nati on of Pol yoxamer 407, polysorbate
20, PEG 40 castor oil and cocam dopropyl betaiae at a total surfact ant
concentration in the dentifrice conposition of between about 2 to about 100

by wei ght and 'm‘heéarbdiyl:]m&mmﬂ@ﬁseahmytbe&xcﬁ:dbdi:ﬁtﬂ\ed"ent&dwﬁmbpbsimh@hh at
wei gh 7. 2.5 PECL1~0

rati os of2 omer 4 or.oil).5 3.3
Pol ysiq baCPceBtERtion o f&%%gééaﬁk%gw%‘;ﬁ wejghtand pr ﬁ?‘ 3!’?‘6682 'é’neg"ﬁ%r
Active ASBy%ﬁghT (3 Wiﬂ&&xﬂﬁm&hﬁmﬁhﬁﬁﬁ&nbﬂmm ion nmay
al so contaln a source of fluoride ions or fluorine-providing conponent, as

anti cat i eshaepEAYlasenalphbindbeammylaseedxtrarpsa endmptangseabout 25 ppmto 5, 000
ppm of fluoride ions and include inorganic fluoride salts, such as sol uble
alkali metal salts. Por exanple) preferred fluoride s()urces w~ui ch are
conpat i bl RentifrficecVehiclees present in the conposition are sodi um fluori de,

pot asd5 um f | uoThel erallyadicptablel defiriftice vehicle vyedtaprepamsithé dentifties dotmpasition as wel |

Tuor i do PoobHeR s PAEThE8 SRRy st el ris ROARHE S eferitly ST
il kali | o perranlka ”"““22?‘2?“"’?%’““‘@“2{ ?“:z’rt‘;‘““tfﬁ'“;z ‘*‘“"?58’*?"&' P20~
N:’;ti—' 20~, ?‘N};féﬁé %h Sﬂﬁ"%‘ﬁ h as sgdi um
hexanet ap hespitaiieonceatatic tyfic ﬂtytaﬁtbadbe&t ﬁé‘hﬁoﬁsl()%?ﬂy wmgaooftme &gt aphosphat e.

These antitartar agents are included in the dentihice conposition at a
conceRPr afPBRCMiOMmpout 1 to about Sg6 by weight. Another active agent
usetbl is de~nti,rico conpositions of the present I nvention one

anti bacteri al agents which can be from0.2 to 1. 05~ by wei ght of the

dentifrice 25 REtesenseherste tosodiol refers i W‘saﬂttmmqﬂancome Y #iailable

non-~at i oni el %Eogﬁt r hanol i c
conpounds)agszg?@%alsglggﬂgt %E%?ﬁ@é@ﬂgaé such as rxe 8@&8%@
(2,4,4' -t Memhtmd@naallpynhoub%mﬂbm weightef the oral-conpesitibn: Waby efiployed

 mor odPengt SRR R Pl RS oo o TRecdp r8 AR s .

snbi | i zer repod btgah:ctﬂmpuﬂi&y Thesefatrnts Mwhlevﬁi‘cllﬂa the)freaehedterd wiich fyidded _
to denat x BUREHE et § ety b ESmogRe Bishiss BehovRlal s e enzyne from 7
22/ 0A ' 03 TUE 04:08 [ TX/ RX NO 9446] ~ 009
The dentifrice compositions of the present invention can contain a variety of
30 optional dentifrice ingredients. As described below, such optional ingredients ¢an 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.
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APR 21 2083 4:06 PM FR COLGATE PATENT DEPT 878_7853 TO SINGAPORE P.@8,3@
RPR 21 2003 4: 07 PM FR COLGRTE PRTENT DEPT 878 7853 TO SI NGRPORE P. 10130 WO

02/ 3dZ13 pCTlrl S011510Z1 oxi dation. Chel ati ng agents include, ethylene

di at ni neWp&eBEadTeti ¢ and (BJ~TA) and sodi um gl uconat e atecrassopsiogat i ons
‘between 0.01 and 1% preferably between 0.1 and 0.5% Agents stabilizing

t he enzyne agai nst oxidation include sodiumbistrl~te, nmetal gallates,

sodi um st annate acid ascorbic acid at concentrations between about 0.1. and
about 1.50, 5 preferably between about 0.3 and about 0.75X. Anionic

Pol vc~bobhiskening AgemSEet i ¢ ani oni c_pol ycar boxyl ates xaay al so be used in the
derttifidce clhigksaemsverdinghe compositioneofithe presant invienthorsinchude adtGratanl/

enhanci t b 10 ot her active abent
W thin HAReE: e indtiNoly el ibirdly ocBitng Rob s Picknsd (R aES oo
generfal | selluiose 1!!1 qa;msbenmat) lare corpatitlé uﬁmelenuﬁ-memgmlidﬁs @pecificiile endyines)
partiallys refeora ful rallzed 0l ubl e al kali net al
(e.g. po %asm um a s?‘i?é“?'ﬁ?% Mflﬁbﬁpr&mﬁ E‘ﬁlr OB ¥ ferred are 1:4
to 4:1 cTiyickenescompatible it r@t&élﬁkﬁi?m@dmﬁ&ddxﬂtﬁﬁﬁﬁ@ﬂbﬁfglﬁ@ism” zabl e

et hyl ani cal. l&%ﬁ‘?& I ura dI npnomner B?ef ers~b|y 15 methyl vi nyl et her| nal ei c

anhydr i d&™# "SWMH? dongene Pg °§b%ﬁP@WiQﬂDYIFth&%ut
1, 800, ooooﬁmxmefgaﬁﬁmkabﬂqﬁa@& M%ﬁdihs mﬂkoig&n%@%m@ﬁgﬂﬁoﬁ% of these
sadenane Gant xez,

copol‘i\r aess are aval | abl e from GAF Corporation under the t

ening ggentszmd dumyde cafloidalsiliqes wmmd@cmabbmdunhamuceut i cal

Grade ( M1, éerégg and AN 1.79
(1vL'W above 1@%0%)-563§ﬁ§ erelylrgat { erre copo% *F°s s-97
Phaanac eChamieal, BiynddRrooki New Jerey; Zadent lﬁsrfmm pMe Eibeer Chéraicalm Division,
pol ycar bgxyl t| % achi eye the desired
enhancenent %%&W@?ﬁ% %ﬁ%&ge”c" ?‘?laﬁﬂgﬁﬂ”f%‘)rl‘l&rmiﬁi ot her
active aDbisondf WIRSGrateeCoipiation, Baltiriere]MB 21208. OBiee huradnie/thidkbfersini oni C
pol y r boxyl. at resent t.hin the dentjfrice conposition fxom about
0. 05/‘"al t o0 Sﬁ?ﬁﬂ%ﬂkﬂzﬁm&ﬁﬂﬁch \ﬁﬂél %ﬂm and mageHium 5| 6 py
weaght . amlhmﬁhﬂlmm% ¥ conposition of the present invention may-al so
agent .

contain a flavoring Fl avoring a,gettts which are used in the
practice of the present invention include essential oils as well as various

Flavori ng St I R NERning B 5 prabfi e kol Sl onl il o bl VP! o

of the esgential oils TX earo eppe, ~ai n

wi nt ergr%é@a@&%%tbdé”dﬂlwefmbbgibou@ﬁ:w gbptl%‘)%rhyrwdg&m ci nnanmon, | enon)
| i meyg 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 SI NGRPORE

P. 1130 \VBwmcf®igag13 PCT/ USoll 51aZi useful are such chexnicala as nenthol,
caxvone) and Susfsttaoisawre vided ifhthe epmpbsitions of thegiwsent ivention to achicve

increased prophylactic action and render the dentifrice compositions more cosmetically |
acceptable. The surfactant is preferably a detersive material which imparts to the
25 composition detersive and foaming propertics.

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 surfactants such as
Polyoxamer 407, Steareth 30, Polysorbate 20, and PEG-40 castor oil and amphoteric
surfactants such as cocamidopropyl betaine and cocamidopropyl betaine lanryl glucoside.

6
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gnﬁllo ate he oils of pepperm nt and spearmint. The flavoring agent is

I ncorporated in the dentifzice conposition at a concentration 5 of about

0,1 to abwote2B8@m3by wei ght and preferably about 0_5 tn aBR6EUS/5921

" by' ~reight. Uther | gr Various other materials nmay be incorporated in the
dentifrice conpositions of this invention, including desensitircrs,_such es

pot sas3. %ﬁn&&@&?xtﬂiﬂﬁxﬂ%ﬂ@ﬂe@ﬂﬁﬂi&n&%hoﬁ&n&&dwﬁm 120, PEGIE0 cal ci um

per oxi de sad urea_ peroxid i)reservat ives; silicones; %chl orqéhyl I
y

conpoundscmtﬂhggédmm bateine phractotah pucfagtant eRIGPISEAtAR S&lent i $i ce
conposi ti gh, %ﬁﬁ%ﬂéﬁe@@hﬁlﬁt AL gﬂlt M%&?&i@i‘hﬁd@ﬁﬁ)‘ﬁlﬁﬁ&%&f et 3.5he

propeatlcs characteristics I red he Dentifrice

, t he pr etesbaut G5Fedly wikghtiaf weightratios ofc?.f Phb@mm«:nﬂoﬂhbsiﬂﬁﬂcasmeﬂance
Nbr e s ec re of the present invention)
genera é‘%lﬁéﬁﬁ?féé@'@n@gﬁwﬁc%wﬁe ¥ bi tol, propylene glycol, and

pol yet hyl ene glycol; axe disparaed in the water in a conventional m xer
under agi on. IrB i per si on are added t he enzyme or enzymes 20
organi ¢ t A~HRSESRSIEELR fxe Agents unm arty.anionic cat boxyl ate; any
salts, such asT'% ‘?‘I‘BB’rPPﬂE‘“a?f‘BEg tHﬁ’&é’t‘%“mP%?lF%g %GF ch of
pyr 0phos phérie 18%%0%&-@%%5@&&%&% mmlag&ts@hhauﬁ@mt to

sweet anezs; the resultant mxture is |tat ed unt|I a homﬁleﬁous gel phase
is ;&P ne&lppimbéutzkplgémﬁﬁ%@@iofﬂ Relds inargamic e3alts,and any

acid or b %ﬁfﬂf%%ﬂj d IsBiicss @ ed until a
honoge>' og%ﬁ g@gbllﬁs gﬁ%;&%ﬂﬁ% ture |ts‘]g{rﬁd§r$ trans?ﬁ?rmeeé to a high
apcedl vac aqmpmbiaemth ehrymss preserit in the cpmpesitonsare pedivmifluordeiotassivdh as

zeodent Lpge @ ““ufﬂ?xgto?ﬂ}caﬂc”&ﬁ&hg%tefg: ?r%ﬂkc%ﬁ’:d%dw&i’sg H&ﬁﬁe&” uf]h e |ow

oi | absorptron’si asrve ' i1s a ol nt ot her

abr asi ves stanndus finefide and standoandhbaridet Sodumﬁh;onde&mfeneé.ol ubI e ant| bacteri al
agent, _such as Tritlosan, is solubilized in the flavor oils to be included
in thesdentlfllce and the solution is 30 added along with the surfactants

to the m xtureln ¥ddivch tb AubHedcoh dd@thetumbyﬁlﬁesdntcmaeam:ﬁrta mdsuchnut es,
e r cou BROPHAEERAR ”vifq?#&aé@nli@agbmmfﬂﬁﬁbég%&aef”&# pigha
extxudabl BE?%‘@ Igg?d fonk ThailRX NO 9448]
f~J011 A 1‘?2 Z 08 mcﬂ c&%%%% PT 878 7853 TO SI NGRPORE
P. 12f 30 1@olyph®ph@essuth ap@ﬁmmwmmybbsphh@ ahd kyaligiphgspheiessich a5 gedingr
descrispes ,an ) e ' e of the
or oscip | AEREPEHbRE T8 fpete Bblrit R TRl P et forp BEucRSER> 7
not to be cﬁmﬁaﬂmcbfaboﬁtlmtabbutdmbjweibhs inventlon as many 5 vax~'tations

thereof are possible withotyt departing fromits spirit and scope. le 1 A
series of liquid solutions were prepared using the ingredients ~ s~ked in

Tabl e 1 bel ow. Aho#leFadtivé@ipsit uscfulddBiiFiLs édibpositions of the present invention are
No. 12341 ngr edi ent sWst ar 77. 89Q5QSQSTr i aodi um hos hat 1.101,11.11. 1Sodi um

bi gui 8t e0.2atbactsniabegents; whigh gad by ooy 0210 i by xeight o5 e slentifier) 2950di um aci d

Pyr 0pf8s Phafpbsidétt Riidh 2efdDntiibiarihl By HOBERAPHGE BltRhRAnA0R AR 3@nBZeadent
115 aili~ca abrasive*20~ 101OSyI odant 680 XwA sflica,

gel ** - 20104¢ib3sE Pased og phenqlicor bisphenglis corpoynds, SBC}b?SéE??ﬂEP%FF‘e@PE?W ca
abrasi ve o IRNBl M By Rox yiphehiPARES.009 silica **
Syl odont I@%ﬁ%‘;@asa #%)lev?%i%?ﬁ%aoc pti oa sﬁf | caah é +r;har ing an ail
absorption value of |ess than 70cc/100g silica 15 10
E Stabilizing Agent
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 impuritics 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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Conposi t WeH2B43#3s a pl acebo sol ution containi ng 2096 of ECTANYMRL1 15 a
silica abrasive outside the scope of the preaont invention buff~.red to
mai ntain the pH of the solution at, pH 7, Conposition 2 was a conparative
sol ut i onoxidstiomi. (Chelptingagtmainchide, dhyliredigmine tetragrhietic ecid fBDTA) and Sdiomlent

650XVA. osition 3 contained I Xt 0 nt Siyld abr asi ve
and the P '19?‘1“58&‘&1‘5‘?’3%‘}?&”&?‘1’?"83’@@F&gf%g?‘gﬁ@ggﬁ&w‘&%@i Eg‘PI ut Wit hout
the enzymmmbinzmimmmagﬁmtmﬁeﬁ inclade scdiem bisalfive,naalt dallates, | ow oi |
absorption_silica Syl odent ~WAG50 silica abhxasive, the Zeodent 5 abrasive

arid t he3Hys fenpate and ascorhic esi aiFonesniadons tyvegn ghout Oyloagdahow st ein
removel  gickdrRA¢ betwebh about @4 £ Bbutlt 7530 Ng torts extracted bovine nolars
havi ng a hi gh degt~ec of discoloration ~crer~ soaked in Conpositions 1 to 4
for 2 hours at anbient tenperature foll owed by brushing 25 andl or 50

st rokes %&% 1 to 4 using a V' -8 cross bnishing machine to
determn : < ' f [ofer ] | tions.
Bef ore the di g%o ore ee ﬁmgk%%%%@ﬁ%o&ég%%s@??%drﬁs?ﬁ%&l%o , the color
of the t efthe presentinventionds an sfficacy@nhartingragentifor anylantibacsdrial ianttagar arsi t ~, g
val u oht.ai n fro * *. axed B¥*.scale. Thi.s scale represents the
rat e OHR S5 et i e gem s i iRechitoh Sudh e E eSPabrb MELRE D' T it

20 A zer gener@ilyingloyeddh tisform of iirTiee 26/AP onfieficably patidly orifére preferablgl ues

for a* and,b* indi cate redness and | ovt mess. agl\ﬁ a'~ arid b*

r ~epz ~os dWixnepiFRlized waler sof :B- PPIASSIUITR PRELRIRTCTA Y/ 8qdiym nposi ti ons
1to 4, Fahﬁcﬁ:ﬁlr@ﬁal&f W%h:m:ﬁ%omm&hﬂ% de\oEhei@witat ai n
renoval is calculate$ using the equation ~ ~((tlL~')Z + (ea*) 2 .~ (Ab'") 2

) wher e @pothenpobyynarizableethyienically ansaturpfed monemer. prefgrabl¥  t he hi gher the 25
| f ) - 3 v i h )
15 e S S8 Y B L e 1 1

represent -t g ave I'n t hese
par anmet er@bout{1;&)0,008enqst preferably about 30,000 ta0abou0ZP0000. Fxamples Pfahmse NO 9446]

b 4130 (PPyBRef St evailaRleEN GAR Corptidn Shatl o Phradenifld ey, b3, AN
bgl g\évg ':I;;W.W EDG;GD%)f ANBIW.@SG%); 2#9‘7rm11hal:e&ﬁ6ig1’;rG&ckl(M‘JWh 7:!;)&3(,32& ded
o Sahi o A 18 w1 p000RT H0p A0y, st AN, 198 i dr iva 150D GBS ifctefe g
(Conmposi tpréferred copoBsicr iSS497 Phadmabaicd] GrRApMIW. Toomo).al | y when conpared to

conparative Con~, positions 2 and 3, the~c~eby de~ovonstcating the inproved
efficacy in stain renoval attainable with ttte conbination of a | ow oil

absorption si iyWksh predens, ithe/ £hiSkiel plydrBix et id SmPIOFH ™ abddubitsdffetetbN. ZO
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,

! EVO!‘

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 invetition include
essential oils as well as various flavoring aldehydes, esters, alcohols, and sitpilar materials.
Examples of the cssential oils include oils of spearmint, peppermint, wintergreen, sassafras,
clove, sage, eucalyptus, marjoram, cinnamon, lemon, lime, grapefruit, and orange. Also
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F‘P*Fhélp?%%%du‘r eB?ofPMExa 'e 1 was repeated except that one conposid, on

(Conposition A) wa$ prepared using a m xtuxe of the enzynes papain, |ipase

and gl | rcorowd/aasss and silica abrasives Zeodent 115 and SWCMESWISBBDXV\A. A

second 15 conposition (Conposition B) was prepared sinilar to Coanposition
~ A except the enzyne lipase was not included in the corraposition. For

pur poses keI fidhThBmicalsddinedthoh ANER, thdEhelHoNITOthbdcothe BostEsmpbRPat ~ed

whi ch did not contain any enzyne. 12 22/04 '03 TUE 04: 08 [ TX/ RX NO 9448]

1014 RPWEM@GM@@SWWM@MENT DEPT A78 7A53 TO S| NGRPORE

P. 1530 WO 02! 34713 PC~'/13S01151021 TAS~f.B I Q wei ght 96Conporitfon

No. ABCI ngr edi ent s~rac~r Q' &G | ycorr ae30. D30. 030. Soxbi t ol 30. QB0. 03P. OTr i

eodi um phosphaflie flavoting gg8nids ineotporatdd in theolenGfrive capppsitioti aim

pho-hatleo e s A4 14 T Bl At e IBRER b bl SR Wy 058

650XWA10x0. 010. OPapai nQ 500. 50- L~I peseO. Z- - C3~| ucaanyl ase0. 300. 30- St ai ned

bovi ne teeig vgace soaked in Conpositions ~Il, B and C and brushed for 100
5 strokes. VO ch nge i,re the degre Zi ht ne AE)
recorded in the 2f98%e I??"EE’P@&M ‘%ﬁ“ﬂ%“@% % %3?’53“@448] 1~

015 RP'%n?elaUé%Q&lédaﬁg dE’MnEEz@eﬁETE ?BBI@E nidflEl wWhitenif agentHsRNNSRPORE VO

02/ 347213 PCT/ /5102 Reference to ble 1V indicate that the | evel of

t oot h 18t aitiydrogem peroXisieccalodie perofide gnd use Rergride;Rreseriativese AHCARES: 499 e

p-rese-nt crdbr&rg@u%ﬁgas %@se(aﬁaimess wheeiaweém a%ﬁbapama% tl‘{@&nhﬁié!er when
only two es~y present (Conposition B). TTlowever, 5

Conposi ti cmmppmanm irBarpquritWhichl de nofrrubstentially @Wﬂgb@fﬁpﬂb@ Iﬂfmeﬁ andrpval

when corrpacalgrgctteﬁ jgion C which did not captain any on~ymes. rolehl|
An exanple 0 ri"Ce conposition propared iri accordance with the
preskEnt x0 inventron Is set fozth in Table V below_'ABi.~ V Pol yoxaner 407

€] yceC| ae T etrasodi um pyrophosphate Sodiunx tri pol yphoaphaee xnnt6an ~~tn.
Nzlﬁ arin. No lggHSOQ So: rbitol sy~oae~ 6soxwA Thi ekeai : ag
SI|IC f CRoPHENoL

Po ysor bate 20 1 f{‘%ﬁﬁ%&%%f&?ﬁﬁf&&%%&yﬂease Fl avor

specifically, to prepare a dentifrice of the present invention, generally the humectants e.g.

glycerin, sorbitol. propylene glycol, and polyethylene glycol; ate dispersed in the waterin a
coniventional mixer under agitation. Into the dispersion are added the enzyme or enzymes
20  organic thickeners, such as xanthan gum; any anionic polycarboxylate; any salts, such 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 TiO3, and any acid or
base required to adjuat the pH. These ingredients are mixed until 2 homogenous phase is
25 obrained. The mixture is then transferred to a high speed/vacuum mixer, wherein, the
inorgani¢ 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 raixed at high speed for from
5 to 30 minutes, under vacuum of from about 20 to $0 mm of Hg, preferably about 30 rm
Hg. The resultant product is in each case a homogeneous, semi-solid, extrudable paste or

gel product.
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APR 21,8983, 4 08 FThd ") “5h370.40 0.30 p.23 0.10 Os z0 1.5 0.A0 4.0 1.S5 0.35

oso 0.10 1..3 2.0 Z.0 P. 16130 14 22/04 '03 TUE D4: 08 [ TX/ RX NO 9446] ~ 01B
RPR 21 A008240:© PM FR COLGATE PRTENT DEPT 878 7853 TO sch@Gs&i@R21P. 1730 WO
- 0Z/ 34213 PCTf ()" SUI/ Sl OZ1 E7samule |y The | evel of papain onzynt activity
and bioarrailability over a 1~4 week period was nonitored ~d nmeasured in a
dentifrice cozaposition :foxnul at ed with a |low oil absorptl on S abrasive
Syl odent 650XWA and a m xture o~ enzyne papai n and Iucoany | aso), Table

VI depicts tlThef@lmpnspxample TSERles P wdv\n th the | ovv~ oi |
b t \Y
E-To7h. cemogietfs o Miiebpn'or hE Bk Ebalfon PPbe WAkl 1 efben'toltl ©

triipol yﬁofﬂhﬁtﬂuah,eﬂhd@@ﬁﬁthabe comstudibdsdintitafidis biithis invention as many

Zggg(garl noQ.. 40N~18E gt 30rr o zBI\E a&ﬁé?@%&%&rp%éand Sygodent

oi | 3. 75p vP3. Opapa~n0. 5Dom~arrymeo ~0Fl avor 1. 0Tego betaine ZF (3036

sol utIer]EZ 0.7.5 22/04 '03 TUE 04:08 fTX/ RX NO 9448] b] 017 RPR 21 2003
4:09 PM E PRTENT DEPT 878 7853 TO SI NGRPORE P. 18130 WO 0213213
pcTl USOl A skipglof B dsﬁluuons wéte preptied using Mefingrédiknts ¥sted iy Tﬁble thelgweci fic
interval s over t 14 week agi né’ pe~ ~od; too hpast e sanpl es were rcrnoved
from const ant room tonporet ure, aging zoom naint8ined at 25C arid the
acti vi tg—o oPeD AZYTES WIS HEaly €U DY a0 SHEC\od M YA y of
p~pain was deterrnlried S using a standard titration rrethod (Mot hodstin
F.axymo} ogy) vol. XX p. 226) 1970) which nmeasures the anount of acid
produced duriag the hydrol ysis of bezoy~-1I-~arg g Q byl ester (BAEE) by tire
enzyne. L.Qno U3 o _pepsin _enzvoe W c_gpne _a~icranpl of

BASE pe} CmmdN!t 25 ddg C and p1H 6.2 undér the speéll ed condl ti oﬁs,
Fore pu o meiecie) T I zr
whi ch p_10 silica abrasive WhICh [} d en oi absorptl‘%; val ue of_ greftet~
t han 100&'7" (Zeode~nt T 15) was JiBstitut ¥ for the dw oi | ab orptaon
silica a’bﬁsatﬁmr’@h»}@dent 650XWA~. 1TRe | errel-lof enzymblactivityl.bxpngsed as
per cent | smmeBafided for pepsin ingkgble ' VIgkel ow. TABKE "~I Reps~xiyo
pepsi n ppsye tivi ) at roo enp~r at Zeodeb 15 Abrasiye
Ryl odea} B’f%f’?@h%ﬁ l@é""&” fRZB 828 52& éhﬁ/

Sodium acid pyrophosphate 020 02 0.2 0.2

Sodium dihydrogen phosphate 0.30 03 0.3 0.3

Zeodent 115 silica abrasive® 20 - 10 10

Sylodent 650 XWA silica gel** - 20 10 10

Papain - 0.50 w— 05

10

*  Zeodent 115 is a precipitated silica abrasive having an oil absorption value of 105-11000/100g silica.
**+  Sylodent 650XWA is a low oil absorption silica hydragel having an oil absorption value of less than
70oc/100g silica
15

10
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aPR 21 206 146°3 BY TR S5 56 14 16 82 15 The resul ts recorded, iu Tablt W

I ndicate that the stability of pepsin in the dentifrice containing the |ow
oi | absorwoOites42abr asi ve Syl odent 650XWA (| ess than 78ccl pOdqssidba) i s
sig~caatly greater over a x4 week aging ptaiod as conpared to a simlar
dentifrice prepax'ed with g silica abxas~ivo (Zeodtnt 115) haring an oil
absorption heater than 100ccl 100g silica (105-110c¢c/100¢g silica). 20 16
22/ 04 ' 03 TUE 04:08 [TX/ RX NO 944B] ~ 018 , RPR 21 2003 4:09 PM FR COLGRTE
PRTENT DEPT 87vmmsigiond wangpimehe selutignantagng20%of 3 Zegdent3ds pasilal . ~t 18

CallnCd 8. jg%{ ' E}MIJ:E" Lobd B\ i eahaaced
tooth st a{a%asrl%en%l\;ﬂié a?%é#gbg%%rl sesd%ﬁmgggpﬁ%%cepam%ﬁﬁécom ai ni ng
a conbi nasolatinn ay pH:7, Gonipositiah 2 s acotnparative sojutivinl contairingthedow vill ue | oss

t han Ocg/ 1 sl ca and X ot | C 2Nz . .. _The _conposi tion of
cl i mh v iR ek 8Puep? sRofiig BRAAT CORENHon 3 Sofnntd R SRR, | oo

t haw 70cCZgodend 11Sallich abisiveana et bﬂrabﬁs‘rptﬁdnasiﬂlﬁahbMiingSynbddiﬁﬁWAi |
absorptiop silica,abrasive is present un_ the camposit 3on_at oncont cati on
of about g“&‘@%&@‘&ﬁ%?%“@ﬂnmﬂe r&ﬁ“P_PG‘HBBg’iCPF@FP‘a@mr‘ﬁ@f%WgQSi tion
of clai m JpsshjsHoRisiidea SHRABAIWAGED kilick Bbryive, Life ZbBREItN 1S abradive afdiRROSI ti on of
claim1l wherein the papaia xa present in the conposition at a 20

concent r af%oRe@EPHBout 0.1 to about 5.0% by wei ght of the conposition. 6.

The ceggposition of claim1 wherein the pxoteolytic enzyme is present in the
dentifrice in conbination wwth a |lipase. 25 7. ~' he conposition of claim1
wherei n the pr&empasitions 1dn fyvere tested fay stin removalieSficasyit Lt 2 saries obbpehing i on in

conbi nat i ' I PAS ! ) fecting
enhaaced ?%‘8%‘%?#@2‘@%&*&%@@% | sé’giﬁfégia;rﬁ%’ggpeéé %ﬁeﬂlﬁﬁ%ri ce

colrrpri segl(binpasitigmsaﬂ to4 mcénpilmht) anbiehtite:hpermml fa}ldv'vagbﬁbnmhin'g 25andor of Ft 30
silica abrasive hayi as.pi |l ,absorpti val ue l.ess than 100eell00g silica
ond s | a0 soes PhRuitng 1 508 S4iRg « Vs fdas Bpaing merBion iy a1
net hogs of s@inrefiioBal WasHeptidy Jf kheiefiiifrict eampdbithms.v Beforsthe ditbloraitseh pereon val ue
| ess t haw QOchIOqQ sil.ica. 32&0. The t hod of cl ai f’ﬁ wherein the | ow
oi | absor FEPSREY %E@“&Eﬁnaéitv' g colpRAfthe tep ‘Y"r?én‘ﬁ‘é‘l‘FFa] s g
Concentrah&éﬁmlﬁfcaﬁﬂm&er%smggamabtﬁmmmmaaotandhe séde! Mhisede 17 22/ 04

'03 TUE 04:08 [TX/ RX NO 9446] f~JA A )
tepresents the mathematical approximation of the non-linear response of the eye to light.

20 A zero value for o* 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
measnred. The level of atain removal is calculated using the equation AE= J((ALY)? +
(Aa*) 2 + (Ab*) 2 ) where AE represents an increase in whiteness that is, the higher the

25  value of AE, 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 eatment.
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n A) was prepared 1sing a m.txwre 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.
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Stained bovine teeth were soaked in Compositions A, B and C and brushed for 160

5

IV below.

QL ()-Y° 10%3& 0

_I,
0%008 () -

strokes. The cumulative change in the degree of brightness, AE, is recorded in the Table

TABLE IV
Composition AE o
A 16.1
B 115
o 9.6
13
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10%@&' ()-0*10%@% ()- 100 100Lba H VI }~<E= 10! | Y& $10%& ()- F#s10%@& ()-!D
F#10%8 (WO euRdU ()-!; 3SH10% 9{9& ()- f, 10%@ ()- V! " >""pesrisoigrmi<1=
10@5>10%@& ()- Y:10%@& ()-!N 11 "10%& ()-!11 "10%@B@&& ()-. 10%@&&' () -

I S Y& $109& () - g#h#i ##H#WEIE= 10@ @10%F0T0& () - ! *"10%*& () -

IM 10%T& ()-sX 109F& ()-0*10%& ()- 10@10@& -'' (({\=E= 10@# )
10%I'&'()-!10%I'&'&')- | S@10%&' ()-s 10% & ()-s1090& ()-!; @ 109%& () -

() X** N+Redersreefe-Tablef ¥ imlieate that thelevehafggoth ptacy removel ovasthighegt whisn 2 00a7&' () - f

+#109a & () =1 0 ' ()= - - 0 ()Y k98 & () -9z
Tov: () PGl Ghevnts ieks ofbnery tn g Ao Rbmbdaton by sy
10%&' () -resapid s [ower &vhed Usly(two lenzymishG0dte frpsehit (CanpasikBndB) JHdwever,
5 both Compositions A and B exhibited significantly higher tooth stain removal when
compared to Composition C which did not contain any enzymes.

Exsmple ITL
An example of a dentifrice composition prepared in accordance with the present
10  invention is set forth in Table V below.

TABLEV
Yngredient Welght%
Water 15.5
Polyoxamer 407 15
Glycerine 26
Tetrasodium pyrophosphate 20
Sodium tripolyphosphate ; 30
Xanthan gum 0.85
NaF 0.243
Na saccharin 0.40
Nal PO, 0.30
Na;HPO, 0.23
NaHSO, 0.10
Sorbito) Qs
Sylodent 650XWA 20
Thickening siliea 15
TiOy 040
PEG-600 4.0
PG-0 castor oil 155
PEO polysx 0.35
Papain 0.50
Glucoamylase 0.10
Flavor 13
Polysorbate 20 20
Tego betaine ZF (30% solution) 20

14
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NaHSQ;

Sorbitol Qs
Sylodent 650XWA. 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) 20
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At specific intervals over the 14 week aging period, toothpaste samples were

removed from constant room temperature aging room maintained at 25°C and the activity
of the papain enzymes was measured by titration. The activity of papain was determined
5 using 2 standard titration method (Methods in Enzymology, vol. XIX, p. 226, 1970) which
measures the amount of acid produced during the hydrolysis of bezoy)-L-arganinine ethyl
ester (BAEF) by the enzyme. One unit of active papain enzyme will hydrolyze one
micromo] of BAEE per minute at 25 dég. C and pH 6.2 under the specified conditions.
For purposes of comparison the procedure of Example IV was repeated in which a
10 silica abrasive which had an oil absorption value of greater than 100cc/g (Zeodent 115)
was substituted for the low oil absorption silica abrasive Slyodent 650XWA, The level
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) . 6S0XWA)
0 100 100
3 68 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 650XWA (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 il absorption greater then
100cc/100g silica (105-110cc/100g silica).

20
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CLAIMS

‘What is claimed is:

1. An sbrasive dentifrice composition which effects enhanced tooth stain removal which

comprises an orally acceptable vehicle containing a combination of a silica abrasive
having an oil absorption value less than 100c¢/100g silica and a proteolytic enzyme.

. The composition of claim 1 wherein the silica abrasive has an oil absorption value Iess

than 70cc/g silica.

. The composition of claim 1 wherein the low oil absorption silica abrasive is present in

the composition at a concentration of ebout 5 to &but 40% by weight of the
composition.

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

. The composition of claim 1 wherein the papain is present in the composition at a

concentration of about 0.1 to about §.0% by weight of the composition.

. The composition of ¢claim 1 wherein the proteolytic enzyme is present in the dentifrice
in combination with 2 lipase,

. The composition of ¢laim 1 wherein the proteolytic enzyme is present in the dentifrice

composition in combination with a lipase and glycoamylase.

. A method for effecting enhanced tooth stain removal which comprises preparing 2

dentifrice comprised of an orally acceptable vehicle containing a cornbination of a
silica abrasive having an oil absorption value less than 100ce/100g silica and at least a
proteolytic enzyme and then applying stain removal.

. The method of claimn 8 wherein the silica abrasive has an oil absorption value less than

70cc/100g silica.

10. The method of claim 8 wherein the low oil absorption silica abrasive is present in the

dentifrice at a concentration of about S to about 40% by weight of the dentiftice.

17
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