WD 2006/ 065521 PCT/ US2005/ 043062 TI TLE OF THE
I NVENTI ON Oral Conpositions For Prevention and
Reducti on of Bacterial Adhesion to Oral Surfaces
0EFSBRENCE TO RELATED APPLCATI ONS [ 0001] PEf{US2005/043062
application clains priority to United States
Provi si onal Patent Application Serial Nos. 60/636, 788
and 60/ 636, 787 each filed 16 Decenber 2004, the
contents of both which are incorporated herein by
ref erence. BACKGROUND OF THE | NVENTI ON [ 0002] Dent al
pl ague or pl aque bITSFLE GF TSEANSENTIQNposit that forns
on surfaces of the oral cavity, such as tissue and
Dewd tlompasitors For Prepantisieshdedugtion of Beadriat Adhesion thQual Syrfages
and salivary as well as food by-products. Plaque
adher es t e EROSSREFERANGHEO BELATEDOAPELGAJONSr ity  or
~discontinuity (e.g., to calculus, at the gumline, on
t ong0@0Jur fThisepplivdtion ¢ldimp prerdty tcEnited States ProwdsigriakBatent
Besi des being unsightly, plaque is inplicated in the
Appdicetioneieda Nds. 6fl/6361788 ands604636, 789 edvb dildddibrRecerhber 2004, the
peri odontal disease. [0003] For the nobst part, the
conwotsef bath whichhee iocomorged/herain by sfaengart of a protective
biofilmthat essentially renders themresistant to
nost treat ment s BAERGRIMND OKTBRINYENTION t ongue after
brushi ng, even though it's been shown that as nuch as
50 [{e0e2int DRxnta plequrouplate bidfoties beft depositthatformson herfages of
Addi tionally, for many people, brushing or scraping
the bl tavitgusech & tissliefahid ©etht ant écaupesafof ameccgmylatiesf ¢fdrcteria and
Therefore, cleaning the tongue non-nmechanically is
salivari hy weleas foabbyeprbductst Plegjee adherestegacinvalylabthe poidts of gregularity
wi th a nmechani cal device. [0004] A wide variety of
oratjebiitinulta keg, [re eslowduw gialsd @ah Time, binenguetsutforemad withingtexipes and
formati on and the oral infections and dental disease
tha $ik€)c iBatidet baing inpgmlyisadue isiatplicated ifl thAOCADRHE0E 5 R vitis and
PCT/ US2005/ 043062
other forms of periodontal disease.

[0003]  For the most part, the bacteria in the oral cavity are a pért of a protective
biofilm that essentially renders them resistant to most treatments. Few people clean their
tongue after brushing, even though it's been shown that as much as 50 percent of the mouth's
bacteria can be found here. Additionally, for many people, brushing or scraping the tongue is
difficult because of the gag reflex. Therefore, cleaning the tongue non-mechanically is
highly desirable for those who are unable to do se with a mechanical device,

[0004] A wide variety of agents have been suggested in the art to retard plaque

formation and the oral infections and dental disease associated with plaque formation.



[0005] In spite of the extensive prior art relating to
anti bacterial dentifrice and oral conpositions, there
is still a need in the art to fornulate a ro
cgﬁ’aZBPGéOGBSTzlenhanced effect in the ret ardaltol on %[52005’043062
bacterial plaque accumul ati on. BRI EF SUMVARY OF THE

| NVENTI ON [ 0006] The present invention enconpasses an
oral conposition containing an anti-adhesion agent,

preferably a cysteine protease and nost preferab
fi cilRO03]n alﬁswl?%@rfthe&ﬁswe priopart siwngqcmla%eéu%@e prgt

conbi nation wth one or nore |ngred|ent such_as
orghforpazities; there il e naediin sheraptde formplatopraodyst japaiimefenlmoed

agent mtigates interaction between an oral cavity
efEeGt mé‘eeeretawgﬂw genig) phﬂwcm'é%twai s, such as

bacteria. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0007]

The present i nRARHER SHMMARY QESTHE BPERNTIAN t ype of

enzyne for eventing, interrupting, or at_|east

i nhilBP8&Ing "Bﬁ@f%?‘ﬁ HIVRRFion eNeRaRaBPOH BFl campesitippeattaiing an

pl ague-form ng material, including biologic material,

stoxy agentmreﬂe@bb@amtsm% ProfeA apd, @pétmr%ferﬁ‘%y Sginf Jrengther

an oral cavity. The enzynes for use in the present
asperdi BTSN REAtesSQ is i gombpimagiony Witk eree; a5 mjoss ingtedipelp, spefuas

woul d result in plaque build-up. It is believed that
andifpqterishaspread purfastanty T he pnti-adhesiem agegt misigefpsintergtiompleteen an

i ncl udi soft tissue, and, thus, inhibit the growth
orgkcapityy ﬂ&tgcwduﬂaéue-fommwte@%mﬁh astigelerizer np

"anti-adhesi on" and "anti-attachnent" are used herein

i nt er change dFTAILER REKIRIPEIRY REIHEINVIREION t he

i nvention include anti-adhesion protease enzynes,

desilPe¥ly cEhspedsent inyewsion arevidem al spepidic s of enzyme écmpyevenhng,

selected fromthe group ficin, papain and laill ase.
infopraptingaey af leagt ighibities thaglnélgg eradherion oratiaghmienies planes-forming

and one or nore other enzymes, such as ot her
matatial, inelnding binlogismatesial phemricals, oridreqrganjsms, wid beetenjaite surfaces of

such as bronelain, chynotrypsin, alcalase, amalysecs,
anirelcasty. dibie qamymnes £ pain Sieqeesentiipysniwsnhibih builsrup of pheterial

protease besjdes the anti-adhesi on cysteine protease.
lager that would resuit in plaque build-up. It is believed that such enzymes function by

attaching to oral surfaces, including soft tissue, and, thus, inhibit the growth of plaque or its
further growth. The terms “anti-adhesion” and “anti-attachment” are used herein
interchangeably. Suitable enzymes for use in the invention include anti-adhesion protease
enzymes, desirably cysteine protease and are most desirably selected from the group ficin,
papain and krillase. Preferably, the anti-adhesion agent comprises ficin and one or more
other enzymes, such as other anti-adhesion enzyme(s) or another type of enzyme, such as
bromelain, chymotrypsin, alcalase, amalysecs, glucose oxidase, cellusases, lipsases, and/or

other protease besides the anti-adhesion cysteine protease,




WD 2006/ 065521 PCT/ US2005/ 043062 [0008] Ficin for use
in the invention may be obtai ned by any neans fromthe

. Preferably, it is obtained by drying and filterin

t WO 10880352 r om t he genus Ficus, including Fi EGL/US2005/043062
gl abrata. [0009] The anmpunt of anti-adhesion agent
present in the conposition depends on the application
for use. It is present at |ess than 100 parts by

weight in a conposition or in a suitable vehicle. The
ant i [088#le s Wrin dgrave ini the ieentipmipy by otiaead: byiany meansfsumihe .
by weight of at least 0.01 parts per 100 parts of the
Prefrmddis iittis obiaingdnby dyyiog dndafiliseing the ddtex feom the gerhis Siqu, including
enzyme agent is present in an anmount by wei ght of
Fioglbr@ta)1l to about 10 parts by weight for every 100
parts by weight of total conposition. Mire desirably

it il9089] | eBmtan@uiofpati-adhesiomagentprestedrin the podp@Biondepends on
0.30 parts suitable for a paste conposition. [0010]
theapplisationfoeuset Fas prageni gb lag)then Hifanatts bioweightan prergposition prina
an antiplaque effective total anount. Suitable agents
syifableyekaclod Theoanti-adhesianagens is desitablyguesentdo pp@nqunt by weight of at
magnesi um and strontium salts, dinethicone copolyols
legst O 1 perteper Y00 phrtyof the compositiop.onediroad agpagt; thermpti-adkesion

gl ucose oxi dase, urea, calciumlactate, calcium
eRplyine eganbis@reskritiman anouohby weight pbébpatct.§1 tatabeut 40 garts by weight for
chel ating agents such as citric and tartaric acids and
eedrk H10 partebiveight af sotalichwpesitfon. My depirabiipeit isoatrfpasti0tOS pars; and
may contain other additional agents and material s,
piefredblyo®. fytoddf s suitable doragrity conpositios net i ¢ agent s

and/ or conventional oral care additives or

exci (9080} s. Oseour nexcainthérentipledue bgantsari b¢ pragpehinsn astipldnee
present including benzethonium chloride,
etféctivolotal gthpindnSuiipblelagenysaindlyde vethout lhyilatibe stayrious koppar, um
chloride, and cetyl pyridiniumchloride as well as
mapsiom and stechtinm saltsGdinkétient cdfolyob suchts 4851 dimeihixbhearopeltyol,
al., the contents of which are incorporated herein by
ghiedaprydase, glucBse oxidase, urea, calcium lactate, calcium glycerophosphate, strontium

polyacrylates and chelating agents such as citric and tartaric acids and alkali metal salts
thereof.

[0011]  The compositions may contain other additional agents and materials,
including any desirable active or cosmetic agents and/or conventional oral care additives or
excipients. For example, antibacterial agents may be present including benzethonium
chloride, diisobutylphenoxyethoxyethyl dimethyl benzyl ammonium chloride, and cetyl
pyridinium chloride as well as those listed in U.S. Patent No. 5,776,435 to Gaffar ef af., the

contents of which are incorporated herein by reference.



WD 2006/ 065521 PCT/ US2005/ 043062 [0012] The
conposi tions of thei9ncvnetion nmay al so incl ude
abr asi ves, such as silica or perlite; hunectants
aWOARP2h, sorbitol, xylitol, and/or propyl gﬁytlszoo thsos?
gl ycol; thickening agents, surfactants, a source of
fluoride ions, a synthetic anionic polycarboxylate, a
flavoring agent, antitartar agents, coloring agents,
desensitizers (such as potassiumnitrate), whitening
ageri0842]pr eBercompositizms ofthbiPonaion mapdlse irictwdo pbrydives, such as
conpounds. These additives, when present, are
silicroarrpediteg hexdedtants; sueh es glycerioymodsiol, kyitoli mdérprapylene glacol;
do not substantially adversely affect the properties
thackeniof egeas] srfbairits; 8 solesd ofdliorided0ds33 syithetionubnic polgcarboxylate,
conposition of the invention may be prepared in any
a flevorinp tgent) ahtitanarmgents, Fhleringragpus, desennitizemsdfuch gsipotassiuin nitrate),
necessarily vary depending ion the end delivery form
wilBeiingzgentuyiprasérvatvgs, isiiconed and ohlodepigiircofpounds. Theat adslitives,
formul ati on, such as pastes, gels, suspensions,
whemfresshi, ame dncografgiinthecssl doemsitipa #t dnhduets thah dd not substantially
| ozenges), tapes, filnms, rinses and washes, and
adatselytasfect tiRGitdjertfes andotaraplensticadgpaet e may be prepared
as followed: the hunectants (e.g., glycerin,
sor bjoD®8), priepydleare colnyasition ofithel inyehtioa iy be peeperey oceny
are dispersed in the water in a conventional m xer
cenveligtionalgnanaér Ghe piepdratidnhiecheigspeillsiecesseail eveny desndihgion the end
enzynme or enzynes organic thickeners (such as xant han
delivady, fommnyesired, ehich neyliydalehox kdoineor @arvyal etk feamufation sach as
sodi um fl uoride anticaries agents), tetrasodi um
psyes ople) appakions, sardectiondries (pniny (ndiey pattidles, amt oemiged)| tayss, films,
salts and any sweeteners; the resultant m xture is
riagss bt esbhenand tatdethonogeneous  gel phase is forned.
Into the gel phase are added a pignment (such as Ti Q2)
and oy4ilci Ebrexamilaagasteney begtepatedad folbiwetd:nehe hhinecthiese.g.,
ingredients are m xed until a honogenous phase is
gybérin, pebitol, Paepytenx Elytd, dndl pblyethyltegigioh areatispesedinitheghater in a
speed/ vacuum mi xer; wherein, the inorganic silica
cbﬂvemitamlemxaﬂﬂd&mgﬁmha hito the gis@dmaﬂetrs adieéd teddend @ ehdyenes
m xture. The low oil absorption silica abrasive is
ofpdlie thiekendrin{sachpmixaitharoguat) ganwiahibnio pblgsartadayiate] aySsalt(sdud as
used in the
sodium fluoride anticaries agents), tetrasodium pyrophosphate, sodium tripolyphasphate

anticalculus salts and any sweeteners; the resultant mixture is agitated until a homogeneous
gel phase is formed. Into the gel phase are added a pigment (such as TiO;) and any acid or
base required to adjust the pH. These ingredients are mixed until a homogenous phase is
obtained. The mixture is then transferred to a high speed/vacuum mixer; wherein, the
inorganic silica thickener 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



4 WO 2006/ 065521 PCT/ US2005/ 043062 conposition. The
m xture is then m xed at high speed for from5 to 30
m nut es, under vacuum of from about 20 to 50 nm of
HYYO ¥PE968524bl v about 30 nm Hg. The resul tant FPHFQ§HOH043062
is in each case a honbgeneous, sem -solid, extrudable
paste or gel product. [0015] The present invention
provi des useful formulations maintaining and
stabilizing activity of the protease enzyne or at
corepsitiond Fheinixkbungyis tappgningd a4 bigh vheeq for fnm/Giat3a gainutes, ynder
anti bacterial agents are conbined with the protease
vespe fiom abbig 20 tofhmimatt Hgnprefsrablyebp et 0 symBg g The fegultant
results based on both anti-adhesion and anti bacteri al
pfodugs ts io wadhi cese.a ibmogéngoust seorablid, gxtokablepasteros gelproduct.
i nventive conposition includes both anti- adhesi on and
pl agi®@18l srThstpresent dnventdoneprovides yeatul fempuiationd ajhtpining and
preferably selected for the former and papain is
stgpilifing adbivify sktheprotsasefeorynee af laest minimizingdess pheativiigpect ,
an anti-adhesion node of action delivered an
Advenitageenglycansibhdteriatggenta are combrinnd with thepadteast erdtyma in the
exhibited by both ficin and papain, with ficin
famnistien togrividy symeagistrresytts basadgn bditamtipalpesion and hatibacterial
i nvention provides protease enzyne having activity of
fumptignabityh d5¢ Hmctiapelity oithe preaept inverdic't eerhpositian includes both anti-
conpositions suitable for oral treatnent, which
adhesipw aiskplaque disrvption agtibnsc leorecspeaty fioin hsepreferably selected for the
functionalities that also stabilize the protease
fasmenand papain is prafenbly seldeted forgheltterd Ipmotherespect, @an aptivadhesion
derived fromfig trees (ficin) denonstrated an
made oL agtidredsliveredat dntiplaguei efifiabyipl adwms o blirti¢ab stady dsrexhibied
dentifrices and in full pastes. The conpound shows
beth &iviarand papainf with Gbie demonstritingpreatar efficadyriggnepapgie c Tlesineantion
m xed cul ture species over negative controls onto
providpsprytesseenmyanefhavieg activity pHanyicadbesiandorsaral fpiegjes bautvtia pad |
teeth. The conmpound furthernore shows an ability to
comaphisitipng syigetie for kel weatrhent odhichninchedey treqpaentarchiclrbpringatber
by reducing the surface energy of such surfaces. This
funotimelitied thad alsdheahilize dhegirotnase onzyas. i sutumaey thvi tréfemmédymotease
enzynes or antibacterial agents. The oral conposition
enzfyme ideriyed dwerfig troey fivin) demomstraisdabdngi-adbesion activity in simple

solutions, in liquid dentifrices and in full pastes. The compound shows prevention of
adhesion of bacteria single species and mixed culture species over negative controls onto
polystyrene surfaces, Hydroxyapatite surfaces and real teeth. The compound furthermore
shows an ability to modify tooth-like surfaces; namely, germanium prisms by reducing the
surface energy of such surfaces. This compound can be used alone or as mixtures with other
enzymes or antibacterial agents. The oral composition of the present invention is useable to

treat any subject body having an oral cavity, including creature, human and animal; and the



treat any subject body having an oral cavity,
i ncludi ng creature, human and aninmal; and the 5 WO
2006/ 065521 PCT/ US2005/ 043062 or al caV|ty enconpasses
¥R 1906683 ue, tissue, teeth, palate and enanbl-VUSHGS043062
the like. The oral conposition may be brought into
contact with the oral cavity in any of a variety of
nmet hods and is not limted to contact by any
particul ar nethod. Exanples include liquid vehicle,
orsLabitpancompidshes montte tonpaes tisue ddeth padgte gnddnamsl, and the like. The
t oot hpaste; dentifrice; nouth beads and fresheners;
creh@wipogtigimmy beysyghtinevamhiactsyithghs oral aamitcioappsf 4 vaginky of
and gels; consumabl es, edibles and confectioneries.
mEK&dRAnE isl not liited fofconisa bi-anynpaktzvlaomeiBod t Briamipleg include liquid
Anti - adhesi on Enzyne [0016] Enzynes are fornulated in
vehichd, buchas baath rines; padtatchivie, subhbs @othpaytey dentififive; mouth beads and
exenplary dentifrice formulations. Al values are
frevbenghy; cipsvineninggeys; chawhblderss patthoarcompesitiang endogel s considesbles,
formula ingredients of the fornulation are enzynes,
cdibled and cpefpationerdead krillase at 0.226% by weight, a
m xed silica abrasive systemfor superior cleaning of
25% bEXWMRIIE 1 - Demifric Fornndation @ohitimpnintsadhbgon Brizyfie 5%
SLS/ 1.5% pl uronic and 1% betai ne, each by weight. A
pepdeoméint - Brzemeddra formblated in d dilida base femnaltdtion Wilathe 1 gives the
enzynes is also included. The conpositions are each
exeRlphey édhtifrive d@triulatibnsa tAllrahiss @8 weihcheraatagaamless bthenwise
mouth feel and aesthetics) w thout conprom sing
indizhied. Kyy fofmaln mpredientsfof the tftreutatiary are engynmee, flcinapapain, and krillase
dose response study targeted to select effective
ad (E206%/4sbyOkei g Zay/Miixsd ¥ilica abeusive egbteniifor fupkwiar cleaniag bETS04 lygweight,
the clinical fornmulations. Based on the in vitro
arsd dudlixed surfab@niGlyiter 0A0.5BrSLSNCIY% plveumée atd Ao betninel Eeeh BPFEight.
(Oral Process Technol ogy Center) under GWP conditions.
ATeppeemibt-sgearniibl fdvbothst iodftabliewith Enzimaes is olsd Achidaly Teazymes
I NGREDI ENT Ficin Papain Krillase 70% Sorbitol 24.374
cohpasifiéns’de 8abh selected to deliver attributes (such as foam, flavor, mouth feel and

aesthetics) without compromising activity of enzymes. For the enzyme concentration, a dose
response study targeted to select effective levels of enzymes was carried out prior to selecting
the clinical formulations. Based on the in vitro studies, the clinical products were made in
the OPTC (Oral Process Technology Center) under GMP conditions.

Table 1: Formulations of dentifrice containing enzymes

INGREDIENT Ficin Papain  Krillase
70% Sorbitol 24.374 24374 24374
99.5% Synthetic Glycerin — USP 20.0 20.0 20.0
Purified Water 17.0 17.0 17.0
Dental Type Silica (Sylodent XWA 650 — USP) 17.0 17.0 17.0
Dental Type Silica (Zeodent 115) 8.000 8.000 8.000
Polyethylene Glycol 600 (PEG-12) NF 3.000 3.000 3,000



99.5% Synthetic dycerin - USP 20.0 20.0 20.0
Purified Water 17.0 17.0 17.0 Dental Type SiI:ca

| odent XWA 650 - USP) 17.0 17.0 17.0 Dental Type
(s| Q 28696524 dent 115) 8. 000 8.000 8.000 Pol yet"ﬁ}z’ﬁ”éﬁ’@s"’"’“’
G ycol 600 (PEG 12) NF 3.000 3.000 3.000 6 WO
20061065521 PCTI US2005/ 043062 No.2 Synt heti c Anor ph.
Precipitated Silica Zeodent 165 2.500 2.500 2.500 29%
Sodi um Lauryl Sulfate 0.5 0,5 0.5 Pol oxormer 407 1.500
1 NogoSyntistio Amomhi Bresipiate8dios-- 12 USP 1. 200 1. 200
1. 2&9dentdb%iral and artificial mxed Sf®ar ni2#001, 18900
1 29%Fodivrgepurd Svifewcani dopr opyl Bet dihe 1. 60 1. 008
1 Polosomes 487 um Monof | uor ophosphate - P 0. 26900. 76600
0 Spdipm CME 28005t IAVEE r ophosphate - Fi-#H¥® ( FGESP00. 5800
0 Natye! gndsgtificislamixedhipsaatittar i n USP 0.1 0, 301§00. 50000
XaP¥eesamdapropyBetaing00 0. 400 0. 400 F¥I0y OWBR- N 1500
0 Sedjomdvlargfiueroptmarhag -udSPo| y 50 0. 300769, 309-1§03000.760
BiTgE2sedrePysphesphyn - FirgdBCE). 040 0. 04B500F ciGH00. 226.500 0
P§(ﬁ@m SgecharipHSH  Krillase 0 0 0.228.500 0500 0500

anthan Gum — NF 0.400 0.400 0.400
Poly OXWSR-N 750 0.100 0.100 0.100
Blue Poly 50 0.300 0.300 0.300
Blue color solution 0.040 0.040 0.040
Ficin 0.226 0 0
Papain 0 0.226 0
Krillase 0 g 03226

TOTAL 100 100 100

EXAMPLE II: _Anti-attachment Efficacy Study — Artificial Mouth

[0017]  To test the efficacy of the actives in toothpaste formulas, saliva-coated
hydropxyapatite (SHAP) disks served as the artificial teeth, and a bacteria culture consisting
of the main oral bacteria in humans flowed through the system at a speed consistent with the
in vivo human saliva. Eight disks for each treatment were then placed in the chemostat flow
cell and oral bacteria culture was allowed to flow through the disks overnight (20-24 hours)
to see if actives coated on the disk surfaces would prevent biofilm formation. After 24 hours
the SHAP disks were removed and amount of bacteria quantified. The ABSgo of the
solutions were then measured and analyzed. This result gave an estimate of the amount of
bacteria that were adhering on the SHAP disks. From this value, the percentage anti-
adhesion effectiveness of the pastes is evaluated relative to a matching negative control.
Two concentrations of protease were tested for each of the three protease; namely. 0.226

weight percent and 0.065 weight percent. The artificial mouth anti-adhesion experiment



TOTAL 100 100 100 EXAMPLE I1: Anti-attachment
Efficacy Study - Artificial Muth [0017] To test the
ef ficacy of the actives in toothpaste fornul as
¥\ @gﬁféé%ﬂed hydr opxyapatite (SHAP) di sks s&Fya§204¥043062
the artificial teeth, and a bacteria culture
consisting of the nmain oral bacteria in humans fl owed
through the system at a speed consistent with the in
vivo human saliva. Eight disks for each treatnent were
sighess thitacthe twaconbetretiemested forehahvwf thedhrke pmttasss.ain average, all
bacteria culture was allowed to flow through the disks
thbaeetiath Effioicy(aBOveUat loBihe apgativeocontzel pastesawhick disl robennéadn oy of the
the di sk surfaces would prevent biofilmfornmation.
enfyiner Havwevrs,based oh biatishidAiRnaysk thewficecy efiiwilless vaasdotanount
of bacteria quantified. The ABS610 of the solutions
demgnetritée rPap@a st fxdn shodred sffibacxy @ti0.226% eoncesuation. diisie skaowed
estimate of the anmount of bacteria that were adhering
similat dfBcaSiHATD), 05 %kemd 02269, Hased oun dlieseresutlis cGMRB beiehesdgreproof of
anti- adhesion effectiveness of the pastes is
cai¢ et Ghitien sthdiatrere @repared  Thadig birragesnkgshibivedtheolictin whs befienthen
concentrations of protease were tested for each of the
thie pajeedn, pvhizheas @1 turebeeterthenGh@daichingpladebo pmstecent and
0. 065 wei ght percent. The artificial nouth
anti - adhesi on EXPMPIRIL LHi/ViVOCROEH EOQadidh
PCT/ US2005/ 043062 suggests that at the two
concjgot 8t i Dishingsitcliflicilgtudiza eare@bndubied tdiee ehepmbiadixsios
on average, all three had efficacy above that of the
cffiegatof W pesdtts edlativa s :@stchingmephtivadicantrod pasto rhaiclinieal prosédure
the enzynme. However, based on statistical analysis,
fdr eagifdmamacfantifadkdsioh leffivacywith the énddensh of redteed plaBegpia indicated
and ficin showed efficacy at 0.226% concentrati on.
bétbwi N showed simlar efficacy at 0.065% and 0.226%
Based on these results, GW batches for proof of
Ac ontified| Gingics MeA it Blagse IidexcDaereiratied(MENPT) -nTast Products
results showed that ficin was better then the papain,
012D6% IFicivandi MatthitigINE@tiveCortlobn t he nat chi ng pl acebo
paste. EXAMPLE Il11: In Vivo Cinical Evaluation

[0019])  Fifteen (15) in-house panelists were recruited and enrolled in this clinical

study. Fourteen (14) panelists completed this three-week study, One panelist was dropped
from the study due to minor illness that required antibiotic use. Panelists reported to the
dental clinic for an oral examination and review of medical history. All acceptable panelists
received a prophylaxis (dental cleaning) and started a one-week washout with Colgate Great
Regular. During the treatment phase of the clinical study, the panelists reported to the dental
clinic on their assigned moming. They received a full scaling and prophylaxis to remove all
dental calculus and plague. Disclosing solution was used during the procedure to verify

complete removal of all plaque and calculus. Panelists then used 1.5gm of the assigned



[0018] Two human clinical studies were conducted to
test the anti-adhesion efficacy of the products
relative to matchi ng negative control paste. The
cMesS ocedure  for measurement of anti - adfEdSERH043062
efficacy with the end benefit of reduced plaque is
indicated below. A Modified G ngival Margin Plaque
I ndex Determ nation (MAwl) - Test Products 0.226%
Ficin and Matching Negative Control [0019] Fifteen
d¢rtificeiand Hen beishpd fer G0stendefoloweidryuinse for 4 seroads with Hinljof
this clinical study. Fourteen (14) panelists
welsrpl ey acre thersinstincted tawsErin Stonchfl ordiggipeafer Z4shourseat the end of
dropped fromthe study due to mnor illness that
whish theyeetumed folfhodenta! dlings rieehwith disdosingrolutien|andhad fheir plaque
dental clinic for an oral exam nation and revi ew of
sopeadi. dplon orapletion. of Alelplague sptecthe penplistsaksugted nomet eial/gicas
prophyl axi s (dental cleaning) and started a one-week
(hmshingurhold méutiChtogimes pér day) usirigehervashoutProducty Rekdts are shown
treatnent phase of the clinical study, the panelists
beleworted to the dental «clinic on their assigned
morni_ng. They received a full scaling and prophyl axis
to rePhys sble dentBakymadoctpasee and Madfiing Pldoetsc| osi ng
sol ut EMGMZBHE used gomie‘}gli‘ic@ procedwomzh@e verify
conpl &fefn SLRDNRle OT143 Djprque and ggsguhyige Fanelnsts
then used 1.5gm of the assigned 8 WO 2006/ 065521
PCT/ o)) } Tt ] 1 t L ;I 0
secongs %o‘iapg&u ﬁ%ayyﬁég'lgg#%@%gconds with | Or of
. ] C o_refrai r | I

AR s 148 o iy R IS S b o8 <l Bl enzyme
SEBATG a4 1P VAR AL SR TAER MR IOE) 35 B

1. - r ey [ q . r -
Bl RSB FALS AR AR S0 P AR P,
BBS' %dtliﬂ‘ﬁ et %ﬁar ﬂ thldﬁeﬁetf hifnaflors - ’Pgl Prlltucts

| aque sScore

0.226% Papain and Matching Negative Conirol

]

[0020] This clinical procedure was identical to that described above for ficin,
except for the fact that 14 panelists were enrolled in this study all of whom completed the

study.

Plaque score Enzyme toothpaste Matching Placebo
(MGMPT) (0.226% Ficin) toothpaste

17.07 £ 7,03* 30.38+ 17.95

Mean 24 hr. score

* Statistically significant (p<0.05) from placebo
A t-test was used to determine existing differences between products (p<0.05). The enzyme
dentifrice (0.226% papain) is statistically different from the matching placebo. The papain-

containing dentifrice showed a clinical plaque reduction by an anti-adhesion mode of action.



(MaWPI1) (0, 226%i cin) toothpaste Mean 24 hr. score
14.5518.50 * 30.38 f 17.99 * Statistically significant
(p<0.05) fromplacebo At-test was used to determn ne
e RUOHBO5HRY f er ences between products (p<0. 05)PCTARFR005/043062
enzynme dentifrice (0.226%ficin) is statistically
different fromthe matching placebo. The ficin-
contai ning dentifrice showed a clinical plaque
reduction by an anti-adhesi on node of action. B
Chinglarfrigehle iebulg iforahe tviaiclhitalfitds|fuethénvdeciudod Rk fitinabitgifing
(MawPl) - Test Products 0.226% Papai n and Mat chi ng
déveifiidteishewddandirectionp ORDEr abiiadhes] dnrffivaty hespaibcontiiabg
identical to that described above for ficin, except
démpifridehe fact that 14 panelists were enrolled in this
study all of whom conpleted the study. Plaque score
Enzy{6821Joot TirsGite pMatalibaghdsivasetyed i WaEkdat 69 C2 A0 enzyme
Fi cin) toothpaste Mean 24 hr. score 17.07 7.03* 30. 38
adtivity oB&ch 6f the exziymbd Wl reyr] PirghingbC@nipated 1Ot Mitidl bQiVity
pl acebo A t-test was used to determ ne existing
nghbefer ences bet ween products (p<0.05). The enzyne
dentifrice (0.226% papain) is statistically different
f r o EXIAMPIERIV: h Deftiffit SReRglatidhCondafiag Anti-a6tkioh BhAghe and
dentifrice showed a ‘clinical plaque reduction by an
anti - adhesi on node of Afiitabterial A3eMO 2006/ 065521
PCT/ US2005/ 043062 Conparing the results for the two
clirf0022)s, THe pravedué bt Exam@RIGbstdedrehdbddd, except that the amount of
ficin-containing dentifrice showed a directionally
whtet i esdueddtand aphieed With £édriegRaNing BAGu 8PAL BrcAMHrPitibhderial
dentifrice. [0021] The GW produced bat ches were aged

agent, CBCWaetadiagly A94er wHS eed@EW@)UHB6.7 weight percent and CPC was included

in an amount of 0.3 weight percent for each of the three formulations, as in Table 1.
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activity of each of the enzynmes was nearly unchanged
conpared to the initial activity nunbers. EXAVMPLE |V:
Dentifrice Formul ati on Containing Anti-adhesi on Enzyne
and Antibacterial Agent [0022] The procedure of
Exanpl e | above is repeated, except that the anount of
wat er is reduced and replaced with a correspondi ng
anmount of the exenplary antibacterial agent, CPC

ingly, water was reduced to 16.7 wei ght percent
gﬁ%ﬁég% was i ncluded in an anmount of 0.3 weight
percent for each of the three fornulations, as in
Table,1. 1Q CLAIMS 1. An oral conpaqgsition conprising )
an anti - ad @S FORPEHtion eRRRTSiE RS BRUAMREIOTHRECRY CIpaistg a Cysteine
in conbination with at |east one of papain and )
RFqtease yecomfpingtion ywithogt deaghone oif pepaimanst kst koee; Gédhernin said cysteine
ficin. 2. The conposition of claim1l, wherein, on the
bepi¢ase edmprd@s feint s by wei ght of the oral conposition
the anti-adhesion agent is present in an anount of up
to abdut 1Thgeorhsositiod.of thain A1 *herempwthetbasin oD f 00Caats Bl Iveight of
wherein the anti-adhesion agent is present in an
dreaalicobipoviBbg ke Aiti-adhediORBenPisPleset'ih Sn BRbLuHA? ug% kSout 10 parts.
of the conposition. 4. The conposition of claim 3,

wheresn, ofnd H&l BafcRitRh of ?lgigﬁ@r\ﬂéré?ﬁ/‘ LA Qion atéﬁtt?t is present in

oral conposition, the anti esl on agent is pres

i . 0f . ...5. Th
o aABuAB s r A o Bl 8288 e AR5 01
t b i ght f..th 0Si t] , .th .
Pt - dahes T Cmisiion o gl 3 ATRR50n 18 Basis OEt00garts by weight of
gl%ast about, .0. 05 arts. 6. The conpagsition of claim

CRH EPEPRSItich Uaantipadhesion,3eeRtys PRsFHtdn BY aRevRfinl aggut 0.01 to about
10 parts.

5. The composition of claim 3, wherein, on the basis of 100 parts by weight of
the oral composition, the anti-adhesion agent is present in an amount of at least about 0.05
parts.

6. The composition of claim 3, wherein, on the basis of 100 parts by weight of
the oral composition, the anti-adhesion agent is present in an amount of about 0.03 to about
0.3 parts.

7. The composition of claim 1, further comprising at leasf one enzyme different
from the cysteine protease.

8. The composition of claim 7, wherein the different enzyme is at least one
selected from the group consisting of amylases, lipases, nucleases, and other proteases.

9. The oral composition of any foregoing claim further comprising an

antibacterial agent.
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the oral conposition, the anti-adhesion agent is
present in an anount of about 0.03 to about 0.3
parts. 7. The conposition of claim1, further
conprising at | east one enzyne different fromthe
cysteine protease. 8. The conposition of claim7,
wherein the different enzyne is at | east one selected
fromthe group consisting of anylases, |ipases,

nucl eages, [ _PpI-ofeases 9. The. oral. .
con‘pog |§'t i oprl;ﬁg m%rsw(%ﬁ*og o g!)ai'rﬁg’ ¥herein tpﬁ?’fetfli’élf"tcg?)]rﬁgiﬂftéﬁoﬂlﬁnses a
an ant itlgaﬁteri al agent. 11 10. The conposition of
EPUGT GbasETal AEethe ant i bact erial agent conprises a
cationic anéibacte[jal agent. 11. The conposition of
claimb, whBs eqpasHionof clan Ot whergin theyaibacteng) agent somprises a
quat ernary ammoni um conpound. 12. The conposition of
graemAy, anhenivncompeurtdht | bact eri al agent conprises an

al kyl pyridinium halide. 13. The conposition of claim

9, whé?.ei nThat¢ampositionat thim & whaeinttheanipactens agaitybmprises an
pyridiniumchloride. 14. Use of a conposition
elgppyrifimigmfhiatidey i n conbi nation with at | east one of
papain and krillase for the manufacture of a

medi cament ThgorkAitiohd clafts 9OWBULR s ARtiBANEial hftnPEomprises cetyl
oral cavity of aﬁsaubj ect in %‘ged Thereof. 12" genPlbmprises cety

pyridinium chloride.

14. Use of a composition comprising ficin in combination with at least one of
papain and krillase for the manufacture of a medicament for reducing the growth of plaque

in an oral cavity of a subject in need thereof,
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