WD 2004/ 071475 PCT/ US2004/ 003842 ENZYME CONTAI NI NG ORAL COWVPCSI TI ON
HAVI NG ENHANCED STABI LI TY BACKGROUND OF THE I NVENTION 5 1. Field of
the Invention This invention relates generally to oral conpositions
for enhanci Y0 WP IHRPgi ene, and nore particularly, to EREPRF04/003842
contai ning oral conpositions having enhanced stability and

anti pl ague effectiveness. 10 2. The Prior Art_Oral conpositions such

as toot hpast es, EYEFEELAN ARG QB4R EOMEOSTTHRN Heh VARG ERPTARGLTY

renmove plaque in conjunction with a regular toothbrushing reginmen.
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adheres firmy to dental surfaces and is renpved only with
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particularly, Ig @E{L&Fg@ margin, in cracks in the enanel, and on
the surface 0 dl tal cal cul us. The danger associated with the
formati oy of pl aque on the teeth lies in the tendency of plaque to
build up anf ert ug!ﬁf! y produce ‘gingivitis, periodontitis and ot her
types of perfodtmtdfi sease, as well as dent al caries and dental

cal culus. 25 IE IS known to the art to |néorp at?l antim_crobi al

agents in ordid CURISELRS YRR 24dqatbassies. gofie hapae Aeensd tq lgassiapd

oral bacteri@motd ;ﬂ&{ueaﬂ EdHjSncBbe with 8 Qedulie Woﬂﬂf@hﬁl@ rbAmbR e’D&{té‘l'plaque is
corrp05|t|on to enhance the efficacy of the antimcrobial agents. For

exanpl e, 13 t FESSRY{BHRME Eepreen Bdrp &ty medrtualie pligentsl wrfasrse & 15
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formati on and bacterial adhesion to tooth surfaces. A
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or inpurities that are difficult to remove during manufacture
such enzyne BgM§RoMREC Vs Plagyq @pidlyaeiogps anthe topihariapgittes Siasaioveds

cel l'ul osg t opigdiRRi:S FOMOG SryPhrtDY HeAbME biSa0E, ahd idbadt) pdkiMAGES the gingival

margin, in cracks in the enamel , and on the surface of dental calculus. The danger

associated with the formation of plague on the teeth lies in the tendency of plaque to build
up and eventually produce gingivitis, periodontitis and other types of periodontal disease,
. as well as dental caries and dental calculus, ‘
25
It is kmown to the art to incorporate antimicrobial agents in oral compositions wherein
these agents destroy or inhibit oral bacteria, Other agents are also incorporated in the oral
composition to enhance the efficacy of the antimicrobial agents. For example, it is known
to incorporate enzymes such as proteases in oral compositions, which enzymes disrupt or

30  interfere with plaque formation and bacterial adhesion to tooth surfaces.

A problem encountered with commercially processed enzymes such as proteases is that
they often contain a broad spectrum of undesirable by-products or impurities that are
difficult to remove during manufacture. One such enzyme by-product is cellulage, an

35  enzyme that catabolizes cellulose to simple sugars bif hydrolysis of B (1-4) linkages,



WO 2004/ 071475 PCT/ US2004/ 003842 Thi ckeni ng agents conventionally
used in oral conpositions such as carboxynethyl cellul ose, undergo
degradation in the presence of cellulase enzynes which detrinental ly
affects the WRAWHBYYSof the dentifrice product. Thus, a BGEHARI00HEP3842
inhibit the degradation of these thickeners by cellulase is a

critical to gbhtaining stable enzyme containing oral care 5
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to 15 humans and certainly cannot be used in an_oral care product.
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of cetyl pyridinumchloride and a reduci ng agent can provide
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conposi t i o RESCR! 2TON G 1 AREE ERREREMECHIMENTS:B alfiment with
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i ncl ude carbohydrases such as gl ucoanyl ase and enzynes extracted
fromnatural fruit products such as proteases which breakdown or
hydrol yze proteins. 2 WO 2004/ GuddAx PO THSEOZN1008842 G ucoanyl ase
is a saccharifying glucoanyl ase of Aspergiullus niger origin

cultivated By ,soordance with the present invention it has been unexpectedly determined that a small

20 but effective amount of cetyl pyridinum chloride and a reducing agent can provide

enhanced stability and antiplaque efficacy in enzyme containing oral compositions.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

25  Cetyl Pyridinum Chloride
Cetyl pyridinium chloride is incorporated in containing oral care compositions of the

present invention at a conceniration of about 0.005 to about 1.0% by weight and preferably

about 0.50 to about 1.0% by weight of the oral care composition.

30 Enzymes
The enzymes useful in the practice of the present invention include carbohydrases such as

glucoamylase and enzymes extracted from natural fruit products such as proteases which

breakdown or Hydrolyze proteins.



fermentation. This enzyme can hydrol yze both the al pha-D- 1,6

gl ucosidi c branch points and the al pha-1,4 glucosidic bonds of

gl ucosyl oligosaccharides. Additional carbohydrases wuseful in
accordance WORMKEV™TI nvention are al pha and bet a- anyl aF&T/uHeiet/PlEpids e
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Enzymcs which may beneficially be used in combination with the proteolytic enzymes and
.glucoamylase enzymes include carbohydrases such as, alpha—amylase, beta-amylase, ,
" tannase and lipases such as plant lipase, gastric lipase and pancreatic lipase. '
25 |
" The lipase enzyme is derived from a select strain of Aspergillus niger, exhibiting ramdom
cleaving of the 1,3 positions of fats and oils. The enzyme has maximum lipolytic activity at
pH 5.0 to 7.0 when assayed with olive oil. The enzyme has a measured activity of 120,000
lipase umits per gram. The lipase may be included in the dentifrice composition at a
30  concentration of about 0.010 to about 5.0% by weight and preferably about 0.02 o about
0.10 % by weight.

The presence of tannase enzyme can be further beneficial in facilitating the breakdown of

exfrinsic stain. Tannase enzymes have been purified from Aspergillus niger and



WO 2004/ 071475 PCT/ US2004/ 003842 Aspergillus allianceus and are
useful in the hydrolysis of tannins, known to discolor the tooth
surface. O her suitable enzynes which can conprise the present
invention i YO Yde01ySozyne, 5 derived fromegg white, WRATERGGHEHENS
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in the practice of the present invention. The reducing agent is

present in the oral conp05|t|on of the present invention at a
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stannate, sodium stannate, ammonium sulfate, 3,5,-di-tert-butyl-4-hydroxytoluene (BHT),

Vitamin E (a, B,Y, fom@Nitamin E acetate and ascorbic acid. Potassium stannate is an _
enzyme stabilizing agent preferred for use in the practice of the present invention. The
reducing agent is present in the oral composition of the ptesent invention at a concentration

25  between about 0.05 to about 1.5% by weight, preferably between about 0.1 and about
0.75% by weight.

Premix

When incorporating cetyl pyridinium chloride in the oral care composition of the present
30 inventionitis advéntageous that the cetyl pyridinium chloride and any enzyme to be added

to the oral composition be first premixed in an aqueous humectant solution so that the cetyl

pyridinium chloride is interacted with and binrﬁs to and inactivates any impufity present in

the enzyme added to the oral composition.



4 WD 2004/ 071475 PCT/ US2004/ 003842 The prem x product will normally
be comprised of four conponents which are (1) cetyl pyridinium
chloride (2) one or nore enzynes to be incorporated in the oral
conposi ti on WP3Y4@7H&Educi ng agent, (4) the bal ance, wat ACTAI$004/003842
humectant. 5 - Generally the concentration of cetyl pyridinium
chloride present in the premx will range from about 0.15 to about
1.0% by weight of the prem x and preferably about 0.2 to about 0.6%
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solution at a concentration of about 5 to about 40% by wei ght, and

preferably aBewabeuid-15 e sbeuit- O%WB‘W%PBQ{@ PremE B @sderetly aboutie 0 abouf
reduci ng agepisysiyy Wik, thelcibfieroR AHAR0S thABoutaBlY) bPYWeizli & thébremix and
chl oride inhibition of enzyne |nBur|t y activity when subse uentTy
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25 mi xed and di ssol ved therein and”thereafter the enzymes and

reduci ng agent are added to the solution. These ingredients are m xed

t oget her at rara
about 30C . %hlrg egf:lg]ﬁ%t egl5 ét!% eté\?\g@ﬁégggé?ﬁo %@%ra% m g%ﬁngm(%/plemm
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Care Conposi @dtﬂnpﬁxdm:mocwmmlwpﬁsmw 0OB@ifp activity when subsequently

incorporated in the oral composition vehicle.

20  Water and humectant are further components of the premix. Concentrations will range
from about 85 to 95% by weight, '

To prepare the premix, a reactor is charged first with a mixture of water -and humectant
followed by the addition of an effective amount of cetyl pyridinium chloride which is
25  mixed and dissolved therein and thereafter the enzymes and reducing agent are added to
| the solution. These ingredients are mixed together at a temperature no higher than about
40°C and preferably about 30°C . The pH is adjusted to between about 1.5 and about 8.0
and preferably from about 6.0 to about 7.5. The so prepared premix is then sealed in
suitable containers waiting for blending with the vehicle and other ingredients of the oral

30  care composition.

QOral Care Composition




In the preparation of an oral conposition, the premx is mxed with
the ingredients of the oral care conposition vehicle to prepare a
product in which the enzynes remain effectively stabilized and which
wi | | exhi bi twarniphague and antigingivitis activity. 5 [DETUSRI0H/EES42
Vehicle Orally-acceptabl e vehicles used to prepare dentifrice

conposi tions of the present invention include a water-phase,
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conposition and preferably about 30 to about 60% by wei ght. Water
present in tBentifrjemVelfielece will range from about 10 to about 30% by -
wei ght -and
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present i nveabbum%ﬁi}cxlvmgla silica gels and precipitated 25 anor phous
silica having an oil absorption value of |ess than 100cc/100g silica
and preferably in the range of from about 45cc/100g to | ess than
about 70icc/ 14A0asised |ca OI absorpti on val ues are measured using the -
ASTA Rub- Qut t hod ar.e oi.dal particl.es .
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useful in thathpraeil detifice hb@sipestincinde: sodﬂﬂﬂﬁﬂétaphf»s;&rae: paiedsatned under
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caleined alumina, bentonite or other siliceous materials, or combinations thereof.

Preferred abrasive materials usefual in the practice of the preparation of dentifrice”

compositions in accordance with the pre;sent invention include silica gels and precipitated
25  amorphous silica having an oil absorption value of less than 100cc/100g silica and

preferably in the range of from about 45cc/100g to less than about 70cc/100g silica. Oil

absorption values are measured using the ASTA Rub-Out Method DﬁSl. These silicas are

colloidal particles having an average particle size ranging from about 3 microns to about

12 microns, and more preferably between about 5 to about 10 microns and a pH range from

30 4 to 10 preferably 6 to 9 when measured as a 5% by weight shurry.

Low oil absorption silica abrasives particularly useful in-the practice of the present
invention are marketed under the trade designation Sylodent XWA by Davison Chemical
Division of W.R. Grace & Co., Baltimore, MD 21203. Sylodent 650 XWA, a silica
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The thickening agent is present in the dentifrice composition in amounts of about 0.1 to

about 10% by weight, preferably about 0.5 to about 4.0% by weight.

25  Surfactants
Surfactants are used in the oral compositions of the present invention to achieve mcreased

prophylactic action and render the compositions more cosmetically acceptable. The
surfactant is preferably a detersive material which imparts to the composition detersive and
foaming properties.

30
Anionic surfactants such as higher alkyl sulfates such as sodinm Iaury‘l sulfate are effective
surfactants in oral compositions but are normally not compatible with enzymes and
promate denaturation of the enzyme and loss in activity. However, in accordance with the

practice of the present invention, premixing concentrated amounts of enzymes such as



practice of the present invention, prem xing concentrated amounts of
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sodi um nonf | uor ophosphate (M-P), ammonium fluorosilicate, as well as
tin fluori deBlnoside hnd©tbdrafvtivadcbhgor i de and 20 stannous chl ori de.
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active agentstamebdddhldriiedgbdiihfluvegdcHMBB idiro@seDf the present
invention are antibacterial agents, which can be from0.2 to 1. 0% by
wei ght of the oral conposition.

In addition to fluoride compounds, there may also be mcluded in the oral compositions of

the present inventions antitartar agents such as pyrophosphate salts including dialkali or
tetraalkali metal pyrophosphate salts such as NagP207, K4P20Q7, NaaK2P207,

25  NagH2P207 and KpH2P207, polyphosphates such as sodium tripolyphosphate, sodium
hexametaphosphate and cyclic phosphates such as sodium tripolyphosphate sodium
trimetaphosphate. These antitartar agents are included in the dentifrice composition at a

concentration of about 1.0 to about 5.0% by weight.

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



Such useful antibacterial agents include non-cationic antibacteri al
agents which are based on phenolic or bisphenolic conmpounds, such as
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(2,4, 4" -tricwban@a2i47hydr oxydi phenyl ether). S WO 2004/ PCTATR3004/003842
PCT/ US2004/ 003842 Ani oni ¢ Pol vear boxyi ate Synthetic anionic

pol ycar boxyl ates may al so be used.in the oral conpositions of the
present invention as an efficacy enhancing agent for any :

anti bacteri ahmo%ﬂzti’&l%a?ﬁ& wother 5 active agent within the
dentifrice c € ani oni ¢ pol ycar boxyl ates are generally
enpl oyed in Smfhﬁt@ramomc mh@ﬁﬂboxﬁ@es mey dle lpruspd &ftbe aits] gonppmsitiond dfjthor

o s e o fiobe bkl ae ) b SHHRING beB k0 A Bha Bl Blgl B Gner

pot assi um an a nrums referred are
1:4 to 4:1 c@cﬁ@rﬁ paast wltbm thmie@h&lcanhtymsm@ Snch @dénde palydartanplates mre

P Tl oo Bty LG8 It oA o 9 HOROU RO AN e e

nethyIV|ner havi ng a
about 30, 000preterabightuliy n&l}@@?@@ﬂlemhfolemﬂeﬂmaﬂl (9. gaimsluﬁ&m@fbﬁtrebly

s, 10, o iy R PEL. ) LSOO

AN 119 (M W aczz@mt@e@gther@gmﬁh@ﬂmthmmmmnMd (ohtkher, FREr09) , AN

wher éin the’ SPyRRch Rty Rttt Batdlel e RROUE v Bliopiigoo’s
700, 000). V\hdwup]r RO, mcbdhpre&nawmakouplﬂ §0dan lboowy 760,860 "iE:ampims ofthdsd n
amounts eff €ono ﬁargg‘/@tﬁg%ﬁgfmmr@z&g%? 'blea 1ognh egeear%gt O fﬁl’le%fez%c y

of any antiba t artar
oral conposi 139dM WGéﬁ@;ﬁ@ﬂ)J AN 1t b VM| Zﬂ@;&ﬂopdl-gﬂcmxahmcyhmle@rads (Mr#&sent

within the 2 9% t .4%

wei ght, pref 20{}({%)% ‘A&?g%) @%&%’5@5,9@5“9@88%%@%;9%@% &RYe Pé?%%q)
The or al 1xonphstinitleprefrrtdeopplyake HtS-9NPlewhhanticah Gral $HL WomBi0D) a
flavoring agent. 25 Flavoring agents which are used in the practice
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about 2.5% by weight.

Flavor
The oral composition of the present invention may also contain a flavoring agent.

25  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,
sassaffas, clove, sage, eucalyptus, marjoram, cinnamen, lemon, lime, grapefruit, and
orange. Also useful are such chemicals as menthol, carvone, and anethole. . Of these, the

30 most commonly émployed are the oils of peppermint and spearmint.

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

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



30 nost commonly enpl oyed are the oils of pepperm nt and spearm nt.
The flavoring agent is incorporated in the oral conposition at a
concentration of about 0.1 to about 5% by wei ght and preferably
about 0.5 towalour7k75% by wei ght. 9 WD 2004/ 071475 PCT/RISAGRHOG3RA2
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extrudabl e pﬂﬁgﬁsiﬁédlgﬁquﬁrtﬁhdw} twhertfd), the thickener, and surfactant ingredients are added to

20  the mixture. Thereafter the abrasive is added. Any water insoluble antibacterial agent,

such as Triclosan, is solubilized in the flavor oils to be included in the composition and the
solution is added along with the surfactants to the mixtute, which is then mixed at high
speed for from 5 to 30 minutes, under vacuum ot‘ from about 20 to 50 mm of Hg,
preferably about 30 mm Hg. The resultant product is in each case a homogeneous, semi-

25  solid, extrudable paste or gel product.
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WD 2004/ 071475 PCT/ US2004/ 003542 Preparation of Liquid Oral
Conmpositions In the aspect of the present invention wherein the oral
conposition is substantially liquid in character such as a nout hwash
or rinse, thwowehioclsesis typically a water, hunectant, atqrairabo4/08ss42

m xture. The al cohol is a non-toxic al cohol such as ethanol or

i sopropanol . A hunmectant such as' glycerine, sorbitol or an al kyl ene
glycol such as polyethylene glycol or propylene glycol may be

present in an, am 0 0“ wei ght,, the oral rinse
containing ¢ A ght water and preferably
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The chal henge, 0199 biyRee@mPOr at i ng enzynmes into a rinse is maintaining
enzymatic stability and activity at water |evel's above 50%
conventionally not suitable for enzyme containing conpositions. In

the present MeRtdp@Atiod ¥ crhiahisd 'aﬁ)én%e‘é:?&ﬁﬁ%oﬁﬁﬁ%}\ﬂ'otf ¥etyl Syriagiid to

be acceptable and is optim zed unexpect edl e wat er “cont ent of
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preferred en@a@fe@sﬂaﬁgo%mb@mdqu&e&p&k%dt he present invention. The
exanpl es are given solely f illTustration, and are

A rinse is an advantagéous vehicle for delivering actives to the oral cavity, due to its ability .
to get into hard-to-reach areas of the mouth, such as the interproximal regions and the

25  crevices of the tongue. The challenge in incorporating enzymes into a rinse is maintaining
enzymatic stability and activity at water levels above 50%, conventionally not suitable for
enzyme confaining compositions. In the present invention, the stability of enzyme activity
is found to be acceptable and is optimized unexpectedly when the water content of the
rinse is maintained above 45% by weight of a mixture thereof, and preferably about 50 to

30 about 85% by weight enzyme activity as an antiplaque agent is found to increase as will

hereinafter be demonstrated.

The following examples further describe and demonstrate preferred embodiments within

the scope of the present invention. The examples are éiven solely for illustration, and are

11



11 WO 2004/ 071475 PCT/ US2004/ 003842 not to be construed as a
limtation of this invention as many variations thereof are possible
W t hout departing fromits spirit and scope. Exanple I 5 An enzyne
(papai n, gl wwoastloamse) containing dentifrice conmpositi orrCIdrs2@Ieg a
small but effective anmount of cetyl pyridiniumchloride and reducing
agents (potassium stannate, ammonium sulfate) added as enzyne prem X
and t hi ckengg 1bd dbnairealak uliesetisihifakie imentidnoa misox yarstingd thewbf ae pewible
was prepared, The .ingredients.of this conposition designated,

" Conposi t i owitheut depasting Tqm ys SHTRRASEPE- hel ow. 10 Dentifrice

conposi tions designated Conpositions "B, C and D' were prepared
following the procedure of Exanple | for the purpose of conparison.
Al'l the cor’@é@lﬁ]ﬁ'éns contained the sanme enzynmes as Conposition A
nanely, gl uggamynas@agid cRapaiascCanpasing domnifids compositdndiogtaining a small

contain cetyl ridiniumchl oride. .15 osi.tion. i e

r educi ng agéﬁ@%%ﬁmﬁlwlc?‘ﬁ RE ﬁlggﬁg? Zdre “&ngtag‘%gg @’é’%g%‘#ﬁ‘}éﬁlr”&te’
Conposi ti oN G eakALNEe) idisd sediughegreagentd thiskasd wimaselninse BickeRir t he
preservative N pastat. Conposition D, cqont.ained ce LEL O b
chloride i n(e@ﬂ@xmﬁwquell’é‘@%?@’&ﬁ%%’i‘f?‘?-oﬁ’%&%&g‘%\%"w& cﬁ%l@b%%&rﬂ %%Slrﬁ%“%ted’
reduci ng agenfmgitiochaPORlBicwasTalbSIdldwit ed for 20 sodi um

car boxynmet hyl cellul ose as a thickening agent. Conmercial dental
creamth@t did not contain cetyl pyridiniumchloride or enzynes .
desi gnat ed 1HCOMRRS bihRitEhs Y@ fEniee CoRPositi @B Bl Obnd D2WHE RSP IaTBe
PCTI US2004/ 003842 TABLE | Conposition ;,‘SCW. %.B W, .20 C W itp/%gc%& %4
| ngr edi ent s thagreneduig of Exanply 1o e irppge ECONELISof, AUHRS Gonpasitip : B
0.75 dyceki 20 efr ks 8s E0mBosdZond namely, glucoamylase and papain. Compositions B

and C did not contain cetyl pyridinium chloride.

15
Composition B contained the reducing agent ammonium sulfate and the metal chelating

agent EDTA. Composition C contained the reducing agent potassium stannaie and the
preservative Nipastat. Composition D contained cetyl pyridinium chloride in the dentifrice
composition base and did not contain a reducing agent and Laponite was substituted for

20  sodium carboxymethyl cellulose as a thickening agent.

Commercial dental cream that did not contain cetyl pyridinium chloride or enzymes

designated "Composition B" was used as a control.

12



Tet r asodi unpyr ophosphate 2.0 2.0 2.0 -- Sodiumtripol yphosphate 3.0
3.0 3.0 -- Mnosodi um phosphate 0.026 0.026 0.026 --

D sodi unphosphate 0.079 0.079 0.079 -- Sodi um car boxynet hyl cell ul ose
0.65 0.65 0. 8®w064zapdnite -- -- -- 0.7 Xanthan gum 0. SECIUBH4D0BE2
0.6 Sodi um nonofl uoro phosphate 0.76 0.76 0.76 0.76 Sodium
saccharin 0.50 0.50 0.50 0.40 Sorbitol (70% solution) 18.9434

19. 6999 19.2024 22.8049 Sili caX' WA650 20.0 20.0-20.0 20 0 Zeodent
115 5.0 5. 0.0 5 0. Zeodent...l 2_.0..2 26 Ti.. SIS H e
0.40 0.40 .40 0.50 Sodlunllauryl sul P& 1050 0.50 0.50 -- Tauranol
- - -- 1.pcodBestmkne 1.0 1.0 1.0 -AWREG 600BIh3. 0 LWtk DPWE%
Pol yoxoner 40iq0sc5& 0.10 0.10 0.10 Flavor 1.10 1.10 1.10 1.10 Papal n

0.2266 0. 22 a5 e 004 d—O—Of4—Or A+ 0%

Pot assi um s %ﬁﬁ%ﬁ D. 10.-- 0.10'4- A%%Dni um su?gate -- hslo - L'lﬁ?,i

Cetyl pyridi i chi oride 0.015 {- -200.3 | EDBAp di $odi auwi hyldr a0

0. 006 0. 006 ﬁaQQﬁmOpr,gﬁ)sph&db pastaf -- %0 . |0. 008.0-- $odi A benzoate --

0. 0025 -- O ©025 ripklgfhaslsteum sor bate -30 0. 006 03006 Cor‘rﬁé’m tijon A~

was prepar edelySO niioxnhﬁg the reduci ff%agent pfP&ssium nat e and a

preservati veP o ;glhl Seiyl  pyri dighsim (chl ogide 23C ~

i ngredi ents i)a rﬁ‘ﬁaé bt - 0.7
Kanthan gum 0.55 0.55 0.55 0.6
Sodium monofluore phosphate 0.76 0.76 0.76 0.76
Sodium saccharin 0.50 0.50 0.50 0.40
Sorbitol (70% solution) 18.9434 19.6999 19.2024 22.8049
Sitica XWA650 20.0 20.0 20.0 20.0
Zeodent 115 5.0 5.0 5.0 5.0
Zeodent 165 ‘ 2.25 2.0 2.0 2.25
Titanium dioxide 0.40 040 0.40 0.50
Sodium lauryl sulfate 0.50 0.50 0.50 ~-
Tauranol ’ - - - 1.2
Betaine 1.0 1.0 1.0 -
PEG 600 3.0 3.0 3.0 3.0
Polyoxomer 407 0.10 0.10 0.10 0.10
Flavor 1.10 1.10 1.10 1.10
Papain 0.2266 0.2266 0.2266 0.2266
Glucoamylase 0.044 0.044 0.044 0.044
Potassium stannate 0.10 - 0.10 -
Ammonium sulfate . 0.10 -
Cetyl pyridinium chloride 0.015 -- - 0.3
EDTA, disodium dihydrate 0.006 0.006 0.006 0.006
Nipastat - - 0.006 -
Sodium benzoate - 0.0025 - 0.0025
Potassium sorbate - 0.006 - 0.006

Composition A, was prepared by premixing the reducing agent potassium stannate and a
preservative (EDTA) with cetyl pyridinium chloride 23°C. The ingredients of the premix
5  designated "Premix Al"are recorded in Table II below at 23 °C.
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5 designated "Prem x Al "are recorded in Table Il below at 23C. 13 WO
2004/ 071475 PCT/ US2004/ 003842 Prem xes designated Bl1, C and D were
prepared followi ng the procedure used for Prem x Al and added to
respecti ve deptndirges Conpositions B, C and D. The i ngr elimaiszend/0088€d
in the preparati.on of the prem x conpositions for.Conpositions A B,
C, Darelisted 5 in Table Il below. TABLE Il Prem x Ingredients
Conposition AL (W.%9 Bl (W.%9 d (W.%9 D (W.% Ingredients

Sorbitol 67. Q. 34 ' . 15 PBapain. 4. 532
4532 4. 532 7 0ug e el Rl €1 £ B Srere MhShe g oo Rt 1
stannat e 2: OPremipADapd gldedinmespentivesishfifite Comp&itibns B, C-and@. yThe ingredients
pyridiniumc i S T I.: i i h at .A2.0. 12
0.12 0. 12 N?Sgi’% 8 pRpitation ot e profgl mpBL AR AR SIKGIEH &, B 20 Breted
Pot assi uni sombble L belgw12 -- 0.12 Prenix conpositions Al, Bl, O and
D were separately added to anon-enzyne dental cream containing the
ingredients listed in Table | ina 1:4 ratio to observe the effects

on 10 cellu} ase activity. Cellulase actamietty was nonitored via both
viscosity d sugar level changes ipsdeRibdeditiice Conpositions A B, C

and D over finme. ln viscosity neas ts, greater cellylase .
activity’ é‘ﬁ'l’pé)_sété‘)r“ni ble by a nore ﬁﬁg&’@ I’ggl.@&'i/gn i lt(g)ﬁ?"zpasqlemt/")
vi scosity asmgmléete| | ul ase catabolized the carboxymet hyl cellul ose

15 t hi ckenefrsotbxed tO prepare tNEJJdenkifgg i Cj& COBRARST 4T ONg7 3487 PRTT7leHE
nodel RVDTV- 1. visconeter with spind #95 at ;2 pmineagur ed 15
viscosity i|jn centipose per second2 (CPS). | MeaSurengnts™were faken
dai ly of eacdf*®anple until an 80% | 054553'2? n [vi sch8¥t y jwas 4532 4532
Glucoamylase 0.38 0.88 0.88 0.88
Potassium stannate 2.0 - 2.0 2.0
Ammonium sulfate - 20 - --
cetyl pyridinim:n chloride 03 - - -
EDTA, disodium dihydrate 0.12 0.12 0.12 0.12
Nipastat - - 0.12 -
Sodivm benzoate - 0.5 ' - 0.5
Potagsium sorbate - 0.12 - 0.12

Premix compositions Al, B1, C1 and DI were separately added to anon-enzyme dental
cream containing the ingredients listed in Table lin a 1:4 ratio to observe the effects on
10 cellulase activity. Cellulase activity was monitored via both viscosity and sugar level

changes in Dentifrice Compositions A, B, C and D over time.

In viscosity measurements, greater cellulase activity was discernible by a more rapid
reduction in toothpaste viscosity as the cellulase catabolized the carboxymethyl cellulose
15  thickener used to prepare the dentifrice compositions. Brookfield model RVDTVY-11
viscometer with spindle #95 at S rpm measured viscosity in centipose per seconds (CPS).
Measurements were taken daily of each sample unfil an 80% loss in viscosity was

observed.

20 The sugar byproduct concentration was monitored using an Accucheck blood sugar digital

analyzer. As cellulase acts upon cellulose, sugar is produced as a byproduct. The greater
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observed. 20 The sugar byproduct concentrati on was nonitored using an
Accucheck bl ood sugar digital analyzer. As cellulase acts upon

cel lul ose, sugar is produced as a byproduct. The greater 14 WO

2004/ 071475 WQRNIB20E81/ 003842 the anount of cell ul ase atIVEs2A04/003841e
greater 'the anmount of sugar produced. Both the sugar |evel and
viscosity nethods were used to conpare the effects of cetyl

pyri di ni um:cthe empe,of ctlhdase edivity ribe mgdet the amomov p{gngaprpdiced.aRefh the sugar
pot assi um sty

Par abens on BAteny saRsR RERH Pt Ee TRl dury BT BEREAR Ruinfibrlorice,
concent r at i othe reglsaing sg@itsemmeeiw e fHtrartfiglotagsitth Etamat@wd prEsaBlatvy agents

Sugar Conc té’% I%e VESGSL Lobivil e ML RGR5 1T
w Scosi 1y LIRS el SRR L B B TR oy

E 28 32 00 The results in Table Il show that the trend in sugar
production is consistent with the viscosity loss results. Both tests

i ndi cate thgt Conposition A formnul at edTsitelIa pot assi um 10
stannate/ cetyl pyridiniurn chloride/enzyme prem x sol ution was nost
effective ijn delaying cellulase activity upon the dentifrice

Lo Sugar Conc.
composi L i onk changug M or gl 2k AU ARySEHET 2l wSARASLEL NS WRSBL)
tested for ue m croflorag ction, 1:@ USSi NGas@R 14 BEHE  XAfter 7 Days)
speci es res gtsmbine for the gener ati on of oral mal odor. Patients
swabbed t he-¢ ofrgte ~f=crt beet-er+at b|UI 1 tormr—eat If)crgfl ~rre=ame—f 1

hours post [treatnent. These sanpl es| were plated onto agar |[nmedia and
i ncubat ed apferobical Iy, Afer four| day8, colory fé?ning units5bf

mal odor caustng bacterija ard al so tjotal st ongue |bactgri a werije 62
enuner at ed. | Jhe averagel cajhony forjm ngsunit rgsul 5¢ were ysedsio
cal cul ate percent reducti Orﬁsf rom basel i39e. 0 0

The resulis in Table ITI show that the frend in sugar production is consistent with the
viscosity loss results. Both tests indicate that Composition A formulated with a potassium
10 stannate/cetyl pyridinium chloride/enzyme premix solution was most effective in delaying

cellulase activity upon the dentifrice composition.

Tongue Microilora Reduction

Several compositions were tested for tongue ruicroflora reduction, focussing on those

15  species responsible for the generation of oral malodor. Patients swabbed the tongue for

" bacterial collection at baseline and four hours post treatment. These samples were plated

onto agar media and incubated anaerobically. After four days, colony forming units of
malodor causing bacteria and also total tongue bacteria were enumerated. The average
colony forming unit results were used to calculate percent reduction from baseline.

20
Table IV and V represents in-vivo tongue microflora study with bacterial sampling at
baseline and at four hours post-brushing with Composition D. For purposes of comparison
Compositions F and G were also evaluated for oral maledor and tongue microflora
reduction. Composition F was a commercial dentifrice which contained cetyl pyridinium

25  chloride but no enzymes and compositions G was a commercial fluoride toothpaste which
did not contain cetyl pyridinium chloride enzymes. Table V shows the increased reduction

- 15



20 Table IV and V represents in-vivo tongue mcroflora study with
bacterial sanmpling at baseline and at four hours post-brushing with
Conposition D. For purposes of conparison Conpositions F and G were
al so eval uatwd zé0em71@rsal mal odor and tongue mcroflora PERNSLI0GM3IBL2
Conposition F was a comercial dentifrice which contained cetyl
pyridi nium 25 chloride but no enzynes and conpositions G was a
comerci al fdfoml m@dbmhpabmenmcthﬁ cotibihation oftemaymeswitleeapy] pyridinivm

DL 200a) HLBE bSe iz °36%§pbeT%é?bg’?%n‘m”%?‘e‘??%bﬂw%z%
us

by the conbiEEFI: eafm&wz’m@nw oy s PR oo e L R

in Conposi t iagainD.all Tyisk ef Yhctemmibaistishoree tange, uﬁﬂﬁlgfébmalozleﬁcaemgne

prem x when g let%%r 9%9%0%9116&& gos.ft geénﬁeﬁ%ﬁnﬁxﬁnqﬂ&oﬁ{agﬂgd&m BPridiftd VO
anti bacteri a ai ns

e bact er hat exi st :
t ongue, i ncICHH’F QBJECL@ PoueH l?aﬂ%f%@ egn%%% Q?Cg la tglﬁntté? cqigRAFat W&ﬁilﬁ%léms
post treat me#hdndRar nul ati on D, containing cetyl pyridinium chloride
and enzynes significantly reduced nore bacteria than the conparative
dentifrices Fan ghemFARE—t-Re-eHtet--a1 ;{'é m'eru: t orgte beretert 4
hours post treat frent % Reduction of as=]iT'| ne After 4 hours Ml oﬁp
Bacteria Conpos|Lion. | onies D 3.84 10
e 105 63 p pRufielban é‘g‘% 'Egogﬁh“%md’g%g@{zrf@%&“%s 0 10 TABLH V
Reduction of tot@l tongue bacteria 4 hours post treat neaRedatRediicti on
of Baseline Aftgr 4 hours Mal o@exlinBact er i aAfteCQmpmsl t | Wrlodvle Brpteria
col oni es Mean col Gsmmesiti ] Epldsdps Colonies

D T s 14*105 63
F 2.3%10° 2.3%10° 0,
G 2.0%10° 2.3%10° 0
10
TABLE V

Reduction of total tougue bacteria 4 hours post treatment

. % Reduction of
Baseline After 4 hours Malodor Bacteria
Composition Mean colonies Mean colonies Colonies
D - 5.2%10° 2.4%10° . 53
F 5.0%10° 3.1%10° . 38
G 4,3%10° 3.9%10° 10
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F 5.0*105 3.1*105 - 38 G 4.3*105 3.9*105 10 16 WO 2004/071475

PCT/ US2004/ 003842 Exanmple Il Oral rinses designated "Conpositions K
and L" were prepared having the ingredients listed in Table VI

bel ow. 5 TABEB2Mi4/0CEAposition K (W. 9% L (W. % | ngr cROTARE04NREB4r
57.8 70.3 dycerin 16.25 10.0 Sorbitol 16.25 10.0 Ethanol 5.00
5.00 Gantrez 1.92 1.92 Pluronic F127 0.75 0.75 .Pluronic 17108 0.75
0.75 Tetrasodi um pyrophosphate 0.45 0.45 Flavor 0.30 0.30 Papain
0.21 0.21 stannate 0.05 0.05 Sodi um saccharin 0.070-0.070
Cetyl pyridi @mﬁ#@hﬁ;‘“ de 0.050 0.050 Nipastat 0.050 0.050

Monosodi um phesphat GederldRd "CoRassitonBRt atld 1 W@ﬁﬂpz&%ﬂél 1fle BibReaidnfd bdted

Di sodi um phas 10 0.010° Phosphoric acid 4 Total
100. O 100 0 mﬁ%ﬁfge\ﬂ%?%. lity
TABLE VI .
Composition K (Wt.%) ' L (Wt.%)
Ingredients
‘Water . . 57.8 ) 70.3
Glycerin 16.25 ’ 100
Sorbitol 16.25 _ 16.0
Ethanol 5.00 5.00
Gantrez 1.92 © 192
Pluronic F127 | 0.75 0.75
Pluronic F108 ' 0.75 0.75
Tetrasodium pyrophosphate 045 - - 045
Flavor 0.30 0.30
Papain 021 o0zl
Potassium stannate 0.05 g 005
Sodium saccharin 0.070 0.070
Cetylpyridinium chloride 0.050 0.050
Nipastat 0.050 0.050
Monosodium phosphate 0.035 0.035
‘Butyl hydroxy toluene 0.015 0.015

Disodium phosphate 0.010 0.010
Phosphoric acid 0.04 0.04
Total | 1000 100.0

Papain Stapility
The papain activity of the rinse was monitored using the PanVera Protease Activity Kit.
The activity kit quantifies protease activity using a fluorescein thiocarbamoyl (FTC)-casein
10  substrate. FTC-casein is attacked by the protease, breaking down casein into TC-peptides.
The amount of protease activity is determined by measuring the fluorescence of the FTC
peptides generated. Table VII below compares the percent activity and fluorescence of
Compositions X and L, and a placebo designated "Composition N" which is identical to
Composition K, but does not contain enzymes. Fluorescence values are expressed in
15  relative fluorescene units, RFU's Percent activity is determined from the fluorescence,

17



The papain activity of the rinse was nonitored using the PanVera
Protease Activity Kit. The activity kit quantifies protease activity
using a fluorescein thiocarbanmyl (FTC)-casein 10 substrate.
FTC-casei n iwoaiazked by t he protease, breaking down c@€aTUS200HDE$842
TC- pepti des. The anmount of protease activity is detennined by
measuring the fluorescence-of the FTC peptides generated.- Table VI
bel ow conparmekiivtie thepleeht. o adiviy mnaufemsotseboeitdds ofthe Quypesititions
K and L, an%@ﬂlﬁgﬁp@aﬁgalﬂggﬁqo o RReskdton N' which is identical
to Conp05|t|on K, but does not contain enzynes Fl uorescence val ues
are expr esseek-i- 5. ==Y =1 LLOL SR S.-2al.cent-
activity i s det erm ned from t he fI uoras@efmm 17 V\D 2004/ 071475

PCT/ US2004/003842 relative to theyp AQmactivity

measur enentis above 70% of the enzyne ac IVI mas mai ntai ned after 4
weeks at. rqom tenperature. TABLE VI I PROTEASE ACTIVITY Initial After
4 \Weks O g 2
21518 74% S o Wall malh, b ¥ B Ko V2 V. X ] . 2 = REoLyEs W
Efficacy To evaluaKe the plaqueiﬁﬁﬁnval abllltyuﬂﬁ the papaln'Eﬁzyne
rinse Conpgsitionsy K and L, a sgikvary flow cegllg;study was pepf.or med
in which pliaque Was grown onto a_nmpdel surface, foI | owed by treating
t he surface 0
the study, a plaque biofilmwas first formed onto ger mani um prisns

by conti ruoushyugREMGAYELGBACt eri a grovvth medi a over the prisns for
appr oxi matel 18 ho Next were treated with ar
conposi t i on gﬂeﬂ?l?ﬁﬁlﬁt}%@?gmg ﬂ@ﬁ’ﬁl’?’%@%’x‘?é@é‘i’ ﬂ‘i“ﬂ?ﬁté’élskn
order to fadi dahtraay ﬂo@b@lﬂb’t@dj? a«agy@tormé& il 1 %s‘éﬁﬁm%tcﬁé’h@&ﬁdurface

using Attenuated Total , Refl ection Fourier ransform nfrared
spect roscopyfoclw By fyeRingthe s gw gtk gaiee andinesng tag redpctios Gplaqgs gn the

1545 and 108@hdgn plqdersdsniin@asi tfireved oﬁﬁ%@hﬁéﬂ@ﬂuﬁﬁn&ﬁé byoasiindbasiPAtpes

Score = ab533 + abs1650 + abs1545 + ab
bacteria growth media over the prisms for approximately 18 hours. Next, the prisms were

treated with a rinse composition, pumping rinse over the prisms for several minutes, in

order to facilitate plaque removal. A plaque index was calculated, usiﬂg Attenuated Total

Reflection Fourier Transform Infrared spectroscopy (ATR FTIR) absorption band
intensities at 3300, 1650, 1545 and 1080 cm™ from the infrared spectrum as follows:

15
Plague Score = absazgo + absigso + absysas + absioso

where abs is the maximum absorbance at the various wave numbers. The wave numbers
selected represent the infrared adsorption by salivary components and bacteria on the

20 infraved-iransparent germanium prisms. The plaque index of the rinse treated prisms were
then compared to a baseline (prism rinsed with saline only), and reported as percent plaque
reduction.

The results recorded in Table IX below, compares the plaque reduction performance of
25  oral rinse Compositions K and L of the present invention versus a commercial rinse
designated Composition M which contained 0.05% by weight cetyl pyridinium chloride
but no enzymes and the placebo designated "Composition N". The percent plaque
reduction of the high water containing rinse, rinse L was 17% better than rinse K. The
results indicate that there is greatér improvement in the delivery of actives to the plaque
30  surface with the high water, less viscous formula although both rinses were effective to

18



where abs i
wave nunber
conponent s

s the maxi num absorbance at the various wave nunbers. The
s selected represent the infrared adsorption by salivary
and bacteria on the 20 infrared-transparent gernmani um

prisnms. The WP aWu€7iHTidex of the rinse treated prisns wePET/USHEH003842

conpared to a baseline (prismrinsed with saline only),
as percent .

and reported

pl aqgue  reduction. The results recorded in Table | X bel ow,

conpar es t heeicagligue BauEediensegse fon therrommstcial ZBs@EompesitnnedV! when

Conposi t i onsofapard td thehldée Creseti

rinse desi
pyri di ni.um

anNavention versus a comerci al
gnat ed Conposition M which contained 0.05% by wei ght cetyl
chloride but no enzynes and the placebo desi gnated

" Conposi t i ontaresuitharegeqopdedin peidgiebelp®duct i on of the high water

cont ai ni r5g

rinse, rinse L was 17% better than rinse It. The results

i ndi cate tH
to the plad
al t hough bg
PCT/ US2004/

at there 1S greater rnprovenent 1n tne adelivery of actives
ue 30 surface with the hi gi™AR&ELF, | ess viscous fornula
th rinses were effective to 18 WO 2004/071475

QARG 4%ion " educe pl aqueyf,Q. Radr cater degr eg, {)lmetemﬁon

comrer ci al

Conposi tion
| X Conposit
37 M 2. 864
| nhi bition
inhibit pl§g
wher ei n t heg

rrrse COmpositror v WITeTl colrparea 1o the pPracceuo
NK The results are record®d in Table | X bel&v. 5 TABLE
ion Plague I ndex % Pl agueigeduction K 2.320320 L 1.832
N 2.529 13 -- Rinsed %§4h saline solution only 2.901
of "Pl aque Formation The ability of the enzyne rinse to
qu¥ formation was eval uat®®%using the salivaty flow cell
FSdstiyth WaiSe PREMQREd I n assim | ar manner as descri bed

above 10 f
pretreated
post treat

10

15

20

or plaque renobval, except that the germanium prisnms are
with the rinse for several mnutes, followed by an 18 hour
1 wth nedia to. .

The ability of the enzyme rinse to inhibit plaque formation was evaluated vsing the
salivary flow cell wherein the study was performed in a similar manner as described above
for plaque removal, except that the germanium prisms are pretreated with the rinse for
several minutes, followed by an 18 hour post treatment with bacterial growth media to,
facilitate growth of a plaque biofilm onto the prism surface. The amount of plaque formed
(plague index) on the prisms was again determined by measuring the total amide
absorption by ATR FTIR. The plague index of the rinse treated prisms is comparedto a
placebo, Composition N and expressed as percent plaque inhibition,

Table X compares the percent plaque inhibition of rinses K and L relative to the ,
commercial rinse M containing cetyl pyridinium chloride but no enzymes, and the placebo
N which was identical to Composition K except it did not contain enzymes. The resuls
recorded in Table X indicate that the lower water, more viscous rinse Composition K is
more effective in coating the plaque free surface, forming a greater protéctive barrier for
inhibiting plaque formation than Composition L.

19




facilitate growmh of a plaque biofilmonto the prismsurface. The
anount of plaque formed (plaque index) on the prisns was again
determ ned by neasuring the total am de absorption by ATR FTIR The
pl ague i ndeXWORIKAE4TS nse treated prisns i s conpared toPETUS28#EBE30,
Conposi tion N and expressed as percent plaque inhibition. Table X
conpares the percent plaque inhibition of rinses Kand L relative to
the commercial rinse Mcontaining cetyl pyridiniumchloride but no
enzynes, angl the placebo N which was i ;cal to Conposition K
except it dfd not contain enzynes. The results 20 recorded in Table X
indicate that the |ower water, nore viscous rinse Conposition Kis
nore effect| OalRisecoati ng the‘plmquenﬁmee surface, farmmEy B;higéeat er
protective parrier for inhibiting plggye formati on tha% MpoSi tion
L. 19 WD 20p4/ 071475 PCT/ US2004/ 003843% TABLE X Oral de Pia

uel ndex % P| adel nhibition K 0.683 3880 0.801 24 MO0.98 8 N 1.053
- Intradentpl Ml aque Renpval The propensity of the enzyge rinse to
renove intrad%ptal plaque was dennnsgr ted u5|ng Sanin V|tro
cl eani ng no TEe ° e

rinse, gromnng Elaque ont o the denture surface follomed by
post-treat tr ith the rinse. In this nodel,
renmovabl e defy, ,

tori 11 zed wtly SRRaa 6 ”&?8‘@%%‘?2?‘?‘}%%%%%@ BB ey wing
machi ne, § n ®yigeitq @eanmgawc&é Bheohedshingelmedpretreaing demireiNeith therrmse
dentures ar .
over ni gnt —at 2 Sam e ohl s AnRe Bl siRe B Bod e BiAp BLEP cenpypes wit
dent ur es ar eihe ringes dal thig mhdﬂaﬁmvmegmeseﬂmt purmcbrhm&dwath \gactawaﬂlti

media for 6 S{E&fi Rd %Jh%&%oi Ry 1Jm¥mtes H‘a%@%ﬂﬁ%ﬁp"‘%ﬁ ea”i:‘f‘eéjpgérgfﬁf i)

w th water, rief rinsi
The denture sprwedea t:lhandﬂ:httsc boted MWeitt m:le(ﬂesmtassarer@bsmfsacﬁ incancirfse solBfon, and

: .
secon LRl B BB 8 O LS, B

rinsed with water and submersed into bactenal growth media for 6 hours at 37°C. Finally,

the models were rinsed briefly with water, followed by brief rinsing with mouth rinse

formulas. The dentures were then disclosed with disclosing solution for 30 seconds, rinsed

briefly with water, and then rated with a plaque score determined using the Quigley Hein
}‘5 Plague method.

The high water containing rinse, Composition L was tested in the in vitro cleaning model.
Results recorded in Table XTI indicate, that in comparison the commercial rinse M
containing cetyl pyridinium chloride but no enzymes and the placebo rinse N, the enzyme
20 rinseL sigﬁiﬁc&nﬂy reduced both total and interproximal plaque by 67% demonstrating
Composition L not only effectively reduces approximal plaque, but is also effective in

cleaning in interproximal regions, demonstrating a "floss type" action.
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The high water containing rinse, Conposition L was tested in the in

vitro cleaning nodel. Results recorded in Table XI indicate, that in

conpari son the comercial rinse M containing cetyl pyridinium

chl ori de butweeoefizighies and the pl acebo rinse N, the enPgRaS204/p(38e

L significantly reduced both total and interproximl plaque by 67%

denonstrati pg-—Caopasition | not only effectively reduces approxinal

pl aque, butjis also effective in cleagpjfgn i nterproxi mal regions,

denonstratijpg a "floss type" actiopn, 20 WO 2004/ 071475

PCT/ US2004/ 003842 TABLE Xl | NTRA ENSEREHEYE al R nse Pl aque

| ndex Pl aque |1 ndex % Total Plaque % Interproximal rater roximnma]

Tot al Reduct%hmpfea ue Re rerdlagex | 1 Fpgueindsg 67 %?ﬂtﬂlmlf@ueo 2 Jg@raraximal

-- N 3.00 4Ls derprofmal) a s uiofal o o1 o ction. 4  FPlague Beduction |
67

care conpos tl%ﬂ haV|ng enhah%ed stabi li %’and antlg aque

ef fectivenelss Mahi ch conpri s&® an oralIy4%kceptable~veh|cle -

containing ja conbi nati on of a®w 5 enzyne,4ssetyl pyridiniumchlori.de

and a reduct it - i

enzynme is a proteolytlc enzynme. 3. The conposition of claim2

wherein the proteolytic enzyne is papain. 4. The conposition of claim

3 wherein the papain is present in the conposition at a

concentration of 0.1 to 5.0% by wei ght of the conposition. 10 5. The

conposition of claiml wherein the enzyne is glucoanylase. 6. The

conposition of claim1l wherein the glucoannrylase is present in the

oral conposition at a concentration of 0.1 to 5.0% by weight. 7. The

conposition of claim2 wherein the cetyl pyridiniumchloride is

present in the conposition at a concentration of 0.005 to 2% by

wei ght .
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15 8. The conposition of claim1l wherein the reducing agent is -
pot assi um stannate. 9. The conposition of claim2 wherein the
reduci ng agent is amoniumsulfate. 10. The conposition of claiml
wherein the reducing agent is present in the conposition at a
concentration of 0.05 to 2.0% by weight of the conmposition. 11. The
conposition of claim1l wherein the conposijjon is a dentifrice. 20
12. The conposition of claim1l wherein the conposition is a nonth
rinse. 13. The conposition of claiml wherein the conposition is a
dentifrice thickened with a cellulose S48  14. The conposition
of claim 13 V\:h h el.lul ose polymer is carboxynet hyl
cel | ul ose. i@%k%lﬁéla@%eﬁp%m tion of claim 12 wherein the nouthrinse
has a water ConPentﬁ[r?érhIQﬂre Q048N RNBR ARMLY s 9Rhd akBlaqhBBffectiveness
conposi tion of cl aw&éﬁ: ﬁgeslaﬂom MRLEHIGRRERRbAENRY dofbRRtibOo R0
by weight. J7. A ngihad ﬂep bﬂl&cﬁ%&%?ﬁ%ﬁtfﬁgénlt' ty in an oral
nzynes wh

conposi tion contalnlng h conpriseS preparing a

conposi tion corpri S cmﬁp@nmroablayn IMeaeﬁitabb&ymehs £hietedBMt ahdiinfzy a
conbi nati on of an enzyne, cetyl yrl di nium chloride and a reducing
agent. 18. The Emtﬁbdc@ﬁp@ltmnmf m\ﬁéﬁleﬂemmhewmbmnzmeasmmol ytic
enzyme. 23 19. Th rret hod. of |m 1 ei n prot eoI ne. i s
papai n. 20. The* rret 6 §OTBPOSER: y ’@ £ Rpe Bﬁfeﬁe"i §1 'FE sitjog at a
the conposition at 8PcepiFiioa P 7 819/%}?3"651&“@ the COUPBYidkei ght of the

o1 Uoanyl askt “55 20 AT ARTS of SR TehbrebNRE Bl Db I RREIRb S 1 ace
is present in tdle ahekompQNRRATILIRN] HheRinCAS SRBIIANAO T @Rbselk ik e 0%

by wei ght. 23. The csRbHSkbnOk 2 htleftatibn WHEH & 5ot Wweighari ng of the
conposi tion conprise incorporating the enzynme in the conposition as

an aqueous di sper silkn cahpasitpapdiclaim 2mdeginthe estyll pgrsidinivim chl@dde 1§ heesent in the
nmet hod of cl ai m 17 ceinposition # heorcentrition gf @geito 2% bpotrightsi um st annat e.

25. The nmethod of claim 17 wherein the reducing agent is ammonium
sul f at e. 15 8.  The composition of claim 1 wherein the reducing agent is potassium stannate.

9. The composition of claim 2 wherein the reducing agent is ammeonium sulfate.

10. The composition of claim 1 wherein the reducing agent is present in the
composition at a concentration of 0.05 to 2.0% by weight of the composition.

I1. The composition of claim 1 wherein the composition is a dentifrice.
20 12. The composition of claim 1 wherein the composition is a mouth rinse.

[3.  The composition of claim 1 wherein the composition is a dentifrice thickened
with a cellulose polymer.

14. The composition of claim 13 wherein the cellulose polymer is carboxymethyl
cellulose.

25 15, The composition of claim 12 wherein the mouthrinse has a water concentration
greater than 45% by weight.

16. The composition of claim 15 wherein the water concentration is 50 to 85% by
weight.

17. A method for effecting enhanced stability in an oral composition containing
30 enzymes which comprises preparing a composition comprised of an orally
acceptable vehicle containing a combination of an enzyme, cetyl pyridinium
chloride and a reducing agent.

18. The method of claim 17 wherein the enzyme is a proteolytic enzyme.



26. The nethod of clairm 17 wherein the reducing agent--is present i.n
the conposition at a concentration of 0.05 to 2.0% by wei ght of the
conposition. 27. The nethod of claim 17 wherein the conpositionis a
dentifrice thickened with a 15 cellul ose polynmer. 28. The nethod of
claim17 wherein the cellul ose polynmer is carboxynethyl cellul ose.
29. The method of claim 17 wherein the cgt¥g pyridiniumchloride is
present in the conposition at a concentrafion of 0.005 to 2% by
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25. The method of claim 17 wherein the reducing agent is ammonium sulfate.

26. The method of claim 17 wherein the reducing agent is present in the composition
at a concentration of 0.05 to 2.0% by weight of the composition.

27. The method of claim 17 wherein the composition is a dentifrice thickened with a
15 cellulose polymer.

28. Themethod of claim 17 wherein the cellulose polymer is carboxymethyl
cellulose.

29. The method of claim 17 wherein the cetyl pyridinium chloride is present in the
composition at a concentration of 0.005 to 2% by weight.

20 30. The method of claim 17 wherein the composition is a mouth rinse.

31. The method of claim 30 wherein the mouthrinse has a water concentration greater
than 45% by weight.

32. The method of claim 31 wherein the moutluinse has a water concentration of 50
to 85% by weight.

25 33, A method for the preparation of an aqueous oral care composition containing a.
stable enzyme compound which comprises first dissolving the enzyme in an
aqueous solution of cetyl pyridinium chloride and a reducing agent or to prepare a
premix and then adding the premix to the vehicle of the oral care composition.

34. The method of claim 33 wherein the enzyme is present in the premix at a
30 concentration of 0.1 to 10% by weight.

35, The method of claim 33 wherein the enzyme is glucoamylase.

36. The method of claim 33 wherein the reducing agent is present in the oral care
composition at a concentration of 0.05 to 3% by weight.

37. The method of claim 33 wherein the enzyme is papain.



