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CONTAI Nl NG AN ANTI - ADHESI ON AGENT, ANTI BACTERI AL AGENT
WARND6OMSTVPATI BLE COVPOUND CROSS REFERENCE TO REL/BIHD5/042974

APPLI CATION [0001 ] This application clains priority

to United States Provisional Patent Application Serial

No. 60/636, 786, filed 16 Decenber 2004, the contents

of which are incorporated herein by reference.
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bio-film 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 so with a mechanical device.

[0004] In spite of the extensive prior art relating to antibacterial dentifrice and
oral treatment compositions, there is still a need in the art to formulate a product capable of
enhanced effect in the retardation of bacterial plaque accumulation.

BRIEF SUMMARY OF THE INVENTION

[0005] The present invention encompasses an oral treatment composition
containing an anti-adhesion agent, preferably a cysteine protease and most preferably ficin.
In another aspect, the cysteine protease is in combination with one or more ingredients, such
as antibacterial agent and surfactant. The anti-adhesion agent mitigates interaction between a

subject oral cavity and plaque-forming materials.
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conmbi nation with one or nore ingredients, such as
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. use in the invention may be by drying and filtering
anti-aghgsion cysteine Rrgigase.

[0009] Ficin for use in the invention may be by drying and filtering the latex from
the Ficus genus, for example Ficus glabrata. Papain for use in the invention may be
obtained from the fruit and leaves of Carica papaya. Krillase for use in the invention may be
extracted from antarctic krill (Euphausia superba).

[0010] In another embodiment, the composition comprises an orally acceptable
antiplaque, including plaque disrupting and anti-adhesion agents and combinations thereof.

[0011]  The amount of anti-adhesion agent present in the composition depends on
the application for use. It is present at less than 100 parts by weight in a composition or in a
suitable vehicle. The anti-adhesion agent is desirably present in an amount by weight of at

least 0.01 parts per 100 parts of the composition. In a broad aspect, the anti-adhesion
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facilitates the hydrolysis of the polysaccharide pectin into sugars and galacturonic acid.
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[0015] Antibacterial agents useful in the practice of the present invention include
all known, such as nonionic and cationic agents. Particularly useful are quaternary
ammonium and related compounds. Suitable compounds include benzethonium chloride, or
diisobutylphenoxyethoxyethyl dimethyl benzyl ammonium chloride, and cetyl pyridinium
chloride.

[0016]  Other cationic antibacterial quaternary ammonium compounds useful and
desirable in the practice of the present invention include those in which one or two of the
substituents on the quaternary nitrogen has a carbon chain length (typically alkyl group) of

some 8 to 20, typically 10 to 18, carbon atoms while the remaining substituents have a lower
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ingredlents that stabilize enzymes in a dentifrice environment. These stabilizers protect the

enzyme from inactivation by chelating metal impurities present in the dentifrice composition
which have the propensity to denature the active site of the enzyme by protecting the enzyme
from oxidation. Chelating agents include ethylene diamine tetraacetic acid (EDTA) and
sodium gluconate at concentrations between 0.01 and 1%, preferably between 0.1 and 0.5%.
Agents stabilizing the enzyme against oxidation include sodium bisulfite, metal gallates,
sodium stannate and ascorbic acid at concentrations between about 0.03 and about 2.0%,

preferably between about 0.1 and about 0.75%.
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adversely affect the properties and characteristics desired.

EXAMPLE I — Dentifrice Formulation Containing Anti-adhesion Enzyme

[0024] Enzymes are formulated in a silica base formulation. Table 1 gives the
exemplary dentifrice formulations. All values are weight percentages, unless otherwise
indicated. Key formula ingredients of the formulation are enzymes, ficin, papain and krillase
at 0.226% by weight, a mixed silica abrasive system for superior cleaning of 25% by weight,
and a mixed surfactant system of 0.5% SLS/1.5% pluronic and 1% betaine, each by weight.

A peppermint-spearmint flavor that is stable with enzymes is also included. The
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Sodium Monofluorophosphate — USP 0.760 0.760 0.760
Tetrasodium Pyrophosphate — Fine (FCC) 0.500 0.500 0.500
Sodium Saccharin USP 0.500 0.500 0.500
Xanthan 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
Kirillase 0 0 0.226




the clinical fornmulations. Based on the in vitro
studies, the clinical products were made in the OPTC

w@ aaleBidcess Technol ogy Center) under GVP coPdi/UBIN5042974
Table 1. Fornul ations of dentifrice containing enzynes
I NGREDI ENT ' Ficin Papain Krillase 70% Sorbitol 24.374
24.374 24.374 99.5% Synthetic A ycerin - USP 20.0 20.0
20.0 Purified Water 17.0 17.0 17.0 Dental Type Silica
(Syl odent XWA 650 - USP) 17.0 17.0 17.0 Dental Type

Silica (Zeodent 115) 8 000 8.000 Pol yet hyl en
d ycol 600 (PEG 12) NF 89620 3. Oodﬁg 000 ﬁ@ 6b
Sylitnetnrc Al 1 Lﬁﬁ"',(ﬁﬂd‘a%{e‘ﬁgatﬁln' d)F]@nzwxfeJuue”[ 10D

2.500 2.500 Z750029% Sodr urm tauryt Surtate 0.5 0.5
O[®28p| oxorat Protéid Conb&fdrafiorb00 1. 500 Sodi um CMC 20008 -

1 1.200 1.200 Natural .and artificial mxe
é’é’gﬁi T%ia? PEUCTR COpEntvas 5teapes EHEANT 4o F’é‘ﬁfﬂmsé?té]u Hﬁ%tem
conceﬂtraQQQ adsa %nﬂG@&Qec@o dind R tMaRekinPheRRaBBSE Be mH&%@ powder is
0. 760 O. 0. 760 Tetrasodi um Pyrophosphate - Fine

about @046, @ll%@NQ%%UEDCE{EOZ}S@mDWWh@NPﬁm@SP) 1®p8ipGnd about

F 0.400 0.400 0.400 Poly
0% < %ﬁg?%% Rf"?%g %%’Bﬁ&g’ %g%%yloo Blue Poly 50 0.300 0.300
O[®27] Bl Jetiedy Assayol uti on 0. 040 0.040 0.040 Ficin
[0%%%] 0 q‘he activity of proteases was evaluated using generic protease assay from

Panvera at 40°C and neutral pH. The activity was assessed relative to papain on an equal
weight basis of neat powder samples. Krillase protease enzymes are a mixture of eight
different proteases; thus, the activity of any one of the eight was not discernable by the
present assay. The assay aided in determining dose for the dose response studies. In clinical
formulations, enzymes were dosed based on an equal weight basis. Table 2 gives the relative
activity of neat enzymes.

Table 2: Activity various enzymes by protease assay

Enzyme Activity CPU/g  (+/- 3)

Ficin 23
Papain 25
Krillase 47

EXAMPLE III: Anti-attachment Efficacy Study — Artificial Mouth
[0029]  To test the efficacy of the actives in toothpaste formulas, the Artificial

Mouth model was utilized. This is generally described in Herles, S., S. Olsen, et al. (1994).
"Chemostat flow cell system: an in vitro model for the evaluation of antiplaque agents." J
Dent Res 73(11): 1748-55. The Artificial Mouth model is a flow system that simulates the
human mouth. 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
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determ ned using a non interfering total protein
concentration assay from Genotech. The total protein
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and 60-70% for EDC (Enzynme Devel opnent Corporation)
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an in vitro no for the eval uati on of antlpla ue
for progd eheagicept ylinical stud1es were prepared. The in vitro results showed that ficin was

better then the papain, which was in turn better then the matching placebo paste.

EXAMPLE IV: In Vive Clinical Evaluation

[0030] Two human clinical studies were conducted to test the anti-adhesion
efficacy of the products relative to matching negative control paste. The clinical procedure
for measurement of anti-adhesion efficacy with the end benefit of reduced plaque is indicated
below.

A.  Modified Gingival Margin Plaque Index Determination (MGMPI) — Test
Products 0.226% Ficin and Matching Negative Control

[0031]  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 morning. They received a full scaling and prophylaxis to remove all
dental calculus and plaque. Disclosing solution was used during the procedure to verify
complete removal of all plaque and calculus. Panelists then used 1.5gm of the assigned

dentifrice and then brushed for 60 seconds followed by rinse for 5 seconds with 10ml of
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* 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.
Comparing the results for the two clinicals, it is further concluded that ficin-containing
dentifrice showed a directionally better anti-adhesion efficacy then papain-containing

dentifrice.



[0031] Fifteen (15) in-house panelists were recruited

and enrolled in this clinical study. Fourteen (14)
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ti mes per day) using the washout product. Results are
shown bel ow. Pl ague score Enzyne toothpaste Matching
Pl acebo (MaWPl) (0.226% Ficin) toothpaste Mean 24 hr.
score 14.55 8.50 * 30.38 17.99 * Statistically
significant (p<0.05) fromplacebo At-test was used to
determ ne existing differences between products
(p<0.05). The enzyne dentifrice (0.226%ficin) is
statistically different fromthe matchi ng placebo. The
ficincontaining dentifrice showed a clinical plaque
reduction by an anti-adhesi on node of action. B
Modi fi ed G ngival Margin Plaque | ndex Determ nation
(Mawl) - Test Products 0.226% Papai n and Mat chi ng
Negative Control [0032] 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 conpleted the
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study. Pl aque score Enzyne toothpaste Matching Pl acebo
(MawPl) (0.226% Ficin) toothpaste Mean 24 hr. score
wQa7000/865573 03* 30.38 17.95 Statistically signi PCTESL005/042974
(p<0.05) fromplacebo At-test was used to determn ne
exi sting differences between products (p<0.05). The
enzyne dentifrice (0.226% papain) is statistically
different fromthe matchi ng pl acebo. The
papai ncont ai ning dentifrice showed a clinical plaque
reduction by an anti-adhesi on node of action.
nparing the results for the two cluneals, it is
f kb lgaesisuded that ficin-containing dentifrice
showed a directionally better anti-adhesion efficacy
t hen papai n-containing dentifrice.[0033] The GW
py oduc 6 3
iy pEERa o el opidn MelhiBkindn sgtPand an
antibattedd aggeparciengarednd that iséndonipatible waiditat ldastyone wiffideramti-
EXAMPLE V. nti.frice Far.mul ati on Contai nin .
adnesigh pRen b1 DR O T o1 [ngTes AL SRR RGP Yicbet-
adhesibh @gdd asEMEaBictdEMPAgRhe | above is repeated, except
tha% t he anbunt of water is reduced and replaced wth
a correspondi ng amount of the exenplary antibacteri al
agent, . i ; g b .

i ght TSCmy R PRl 1 D R PSR ot Kinfscs an
anti-adheSiompiajduse peayoent for each of the three fornul ations,
as in Table 1. CLAIM5S What is clainmed is: 1. An oral
treatnent conposition conprising: an anti-adhesion

agent BRdeodposfioh RAEKES 1 AhhaREe Me anBllihasiGPIRAVS IS a

is inconpatible wth at |east one of the antiadhesion
cysteiggyeateasind anti bacterial agent, and is segregated from

at | east one of the antiadhesion agent and the

anti bacterial agent. 2. The conposition of claiml,

wher ei Thd dvenpmisition ad blesn o wingein thecamtiprdhsgen agent comprises at

CLAI

least one selected from the group consisting of ficin, papain and krillase.

5. The composition of claim 3, wherein the cysteine protease is ficin.

6. The composition of claim 1, wherein the incompatible compound comprises

an anionic surfactant.

7. The composition of claim 1, wherein the incompatible compound comprises

an anionic alkyl sulfate surfactant.

8. The composition of claim 1, wherein the incompatible compound comprises

sodium lauryl sulfate.

9. The composition of claim 1, wherein the antibacterial agent comprises a

cationic antibacterial agent.
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anti - adhesi on protease enzyne. 3. The conposition of
claim1l, wherein the anti-adhesion agent conprises a
W@ Y®be633€3 pr ot ease. 4. The conposition of cl ai PCWPS2005/042974
wherein the anti-adhesi on agent conprises at |east one
sel ected fromthe group consisting of ficin, papain
and krillase. 5. The conposition of claim3, wherein
the cysteine protease is ficin. 6. The conposition of
claim1, wherein the inconpatible conpound conprises
an_ani gni c surfact The ition of claimi1,
Oher ol i Gt LeRisn & B0 BHATLBHF T age ORI Ac
qum@@bgyhnﬁﬁh&ﬁggm@y&ﬁpctant 8. The conposition of claim
1, "wherein the inconpati bl e conmpound conprises sodi um
Iauryl sulfate_ 9. The conposition of claim1, wherein
an :
0 Dam e igeilh o 45Rh 1 PR TS aak ARy comprises an
aﬂqdpmmMmum}mhﬁaantibacterial agent conprises a quaternary
amoni um conpound. 11. The conposition of claiml,
wherein the anti bacterial agent conprises an al kyl
pyz.i di ThdiBri}R)sitid8 of dim Th@h&aﬁm%gdlﬁl'b%el@il B 'cGi‘nﬂmses cetyl
wherein the antibacterial agent conprises cetyl
pyridipips ehleridgm chlorlde 13. The conposition of claiml,
wher el ndlor ®aon A 1sh{i?, PALLRAFIEL GAL 18960 1ot Bhok i
pyrldlnlun1 t
cetyl ﬁmMmIﬂAhloﬁueambmpcaﬁmadlmmonfagaitas freih, wherein, on the
basis of 100 parts by weight of the oral treatnent
conposition, the anti-adhesion agent is present in an
ampunt TRE cdtibdsRion e ataml@ WREiS; onlfe bdfiEoCTRASE bl %lg@& of

claim1, wherein, on the basis of 100 parts by weig
the or@lftreatment composmon the anti-adhesion agent is present in an amount of up to about

10 parts.

15.  The composition of claim 1, wherein, on the basis of 100 parts by weight of
the oral treatment composition, the anti-adhesion agent is present in an amount of at least

about 0.01 parts.

16.  The composition of claim 1, wherein, on the basis of 100 parts by weight of
the oral treatment composition, the anti-adhesion agent is present in an amount of at least

about 0.05 parts.

17.  The composition of claim 1, wherein, on the basis of 100 parts by weight of
the oral treatment composition, the anti-adhesion agent is present in an amount of about 0.03

to about 0.5 parts.
18.  The composition of claim 1, wherein, on the basis of 100 parts by weight of

the oral treatment composition, the antibacterial agent is present in an amount of at least

about 0.01 parts.
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the oral treatnment conposition, the anti-adhesion

agent is present in an anount of at |east about 0.01
WE206865516. The conposition of claim1l, wherei PCT/OR20051@42974

basis of 100 parts by weight of the oral treatnent

conposition, the anti-adhesion agent is present in an

anount of at |east about 0.05 parts. 17. The

conposition of claim1, wherein, on the basis of 100

parts by weight of the oral treatnent conposition, the

ant i - adhesi on age resent of .about
o3 A apmrrsBomosstpims,. wstera T RraBar DO RTGHOEY S of
the orat tre%ﬁ@ﬁtedoﬁlpoﬁﬂoﬁ hEe Badhstedd] a%@@ iPREdent ManMRIERE ook 1dabte
oral treatnent conposition, the antibacterial agent is
about P&t i n an anount of at |east about 0.01 parts. 19.
The conposition of claim1l, wherein, on the basis of
100 parts by weight of the oral treatnent conposition,
tdte arnmhekagipesiiion obggint 1 ivﬂqeﬁsﬁﬁ;mnhe basisar 1a0pand byoweight of

| east about 0.05 he .conposjtion of claim
the ora] e HEREOMPOGHOBABS ﬂgiaagt%?l 3R IHRIFEE By AR YRt © @0%%03
to abo@ (B0 fak€at ment conposition, the antibacterial agent is
present in an anmount of about 0.03 to about 0.30
parts. 21. The conposition of claim1, wherein the
ffergnt .
Idillpas e@{é co gﬁég&é g? cla;' ﬁjx dF %%lﬁgeu{ fha f%eg%lé %&%%_19%%%%0m the
group Srapes; lipasds, niclelses, amdlothcmmsteasas the inconpatible
conmpound i s segregated by encapsulation in a carrier
that undergoes breakdown in the oral cavity. 23. The
CRTPOSTHI BpSiti& & dRidd W%@fnech@mtc&ﬁp%[er doBfpolifd B segregated
nlcrosphere 24. The conposition of a|n125 wherein
by encaprglation inj seqarries that gedergngs biegkdops. in ﬂmrd@mml tion of
claim1l, wherein the antibacterial agent is segregated
fromthe inconpatible conpound by encapsulation in a
CZB. I | EThetchbaipositiciesptem 220 whdcdiawie dafridr hea micadspharei ty .

24,  The composition of claim 22, wherein the carrier is a gel matrix.
25.  The composition of claim 1, wherein the antibacterial agent is segregated from

the incompatible compound by encapsulation in a carrier that undergoes breakdown in the oral

cavity.
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