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[0020] In various enbodi nents of the present invention, the oral care
conposition shall include a safe and effective anount of the biphenol
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hydr oxi de, zinc 8-hydroxyquinoline, zinc 12- hydroxystearate, zinc iodide,
zinc acrylate, zinc oxide, zinc propionate, zinc isovalerate, zinc
D-lactate, zinc DL-lactate zinc laurate, zinc hexafluorosilicate, zinc

met hacryl ate, zinc nolybdate, zinc naghthenate, zinc octoate, zinc ol eate,
zi nc phenol sul fonate, zinc pyridine-2- thiol-1 -oxide, zinc resinate, zinc
salicylate, zinc sulfate, zinc nitrate, zinc selenide, zinc stearate, zinc
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Ingredient Formula | Fornmula 2 Formula 3 Fornmula 4 Gycerin 12 12 12 12
Propyl ene dycol 3 3 3 3 Sodium Saccharine 0.4 0.4 0.4 0.4 Sodium Fluoride
% é43Q0.82we 2012243408. 243 Sor bitol 27.45 27.45 27.45 27. ABCDiUSampsu3e S. Q S.

antibacterial agent comprising a biphenol compound obtainable from Magnolia officinalis,
wherein the composition is free of phosphate-containing anticalculus agents.

[0010] In a further aspect, the present invention provides a method of preventing inhibition of
oral uptake of an antibacterial biphenol compound obtainable from Magnolia officinalis from
an anticalculus oral care composition, which comprises formulating the oral care composition
with the antibacterial biphenol compound and an anticalculus agent which is phosphate-free.
[0011] There is further provided use of a phosphate-free anticalculus agent in the
manufacture of an anticalculus oral care composition comprising an antibacterial biphenol
compound obtainable from Magnolia officinalis, for preventing inhibition of uptake of the
antibacterial biphenol compound.

[0012] In a further aspect, the present invention provides a method for treating or preventing
calculus formation in the oral cavity, which comprises contacting the oral cavity with an oral
care composition comprising an anticalculus agent and an antibacterial agent comprising a
biphenol compound obtainable from Magnolia officinalis, wherein the oral care composition
is free of phosphate-containing anticalculus agents.

[0013] It has surprisingly been found that, in oral care compositions which comprise an
antibacterial biphenol compound obtainable from an extract of magnolia together with an
anticalculus system comprising tetrasodium pyrophosphate and/or sodium tripolyphosphate,
replacement of the phosphate-containing anticalculus agents with an anticalculus agent which
is phosphate-free provides significantly improved delivery of the biphenol compound. It has
been found that phosphate-containing anticalculus agents such as tetrasodium pyrophosphate
and sodium tripolyphosphate appear to inhibit uptake of antibacterial biphenoyl compounds.
Accordingly, by ensuring that the oral care compositions of the present invention are free of
phosphate-containing anticalculus agents, inhibition of oral uptake is prevented. In this way,
delivery of the antibacterial biphenol compounds is significantly improved thereby allowing
increase in antiplaque activity of the oral composition or enabling a reduction in the amount
of the antibacterial biphenol compound needed to achieve antiplaque activity.

[0014] The oral care compositions of the present invention are free of phosphate-containing
anticalculus agents and in certain embodiments free of phosphates or polyphosphates,
typically at least to the extent that delivery of the biphenol compound is reduced by no more
than 20%, no more than 10%, or no more than 5% as compared with a control oral care
composition containing no phosphate. Delivery of the biphenol compound is typically
measured using a model system of delivery to saliva-coated hydroxyapatite discs, as

described in further detail below. As used herein, the term "phosphate” denotes phosphates
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Sodi um Hydroxide 0.7 0.7 0.7 0.7 TSPP 0.5 1 2 0 Flavor 1 SLS Powder 1.2
1.2 1.2 1.2 Magnolol 0.5 0.5 0.5 0.5 Total, w 100 100 100 100 [0040]
Resul ts fwormreeggsmBol upt ake, shown in Table 2, suggest PChaiS2deloi3sasy i s
significantly affected in the presence of tartar salt. For exanple, while
control dentifrice (Formulas 4 containing no TSPP) provided the delivery of
68. 50 ppm magnol ol , the delivery was only 24.77 ppmw th additional
presenceapd polyhesisme inelading |pyrophospiites. | Slralr easq Fer8pesitiopd aeRosting & theel i very

in the pqrﬁégtlglfflgntgsft bfeelapiasF Rt dfint pyrSfs it TSPP (Formula 3) were

observed. T
[0015] The antibacterial agent of the present invention, a “Magnolia antibacterial agent”,

comprises a biphenol compound obtainable, derived or developed from Magnolia officinalis,
for example as an extract therefrom. As referred to herein, such an "extract" of magnolia is an
extract from dried cortex, or bark, of a plant from the Magnoliaceae family, such as Magnolia
officinalis, (herein "magnolia") or a synthetic or semi-synthetic equivalent of such an extract
or an active component thereof. Additionally, the agent may be developed from Magnolia
officinalis, such as a synthetic magnolol, honokiol, tetrahydromagnolol, tetrahydrohonokiol,
propylmagnolol, propylhonokiol, isopropylmagnolol, isopropylhonokiol, butylmagnolol, or
butylhonokiol which have demonstrated bactericidal properties against representative oral
bacteria S. mutans, F. nucleatum, V. parvula, A. naslundii, P. gingivitis in the in vitro test
Minimal Inhibitory Concentration (MIC). In certain embodiments of the present invention,
the antibacterial ingredient in the active composition comprises one or more active
compounds that have been isolated from an extract of magnolia. In other embodiments, the
antibacterial ingredient comprises an extract of magnolia. In certain embodiments, extracts
of Magnolia Cortex (the bark of Magnolia officinalis) contain active compounds including:
magnolol, honokiol, tetrahydromagnolol, and tetrahydrohonokiol, which have demonstrated
bactericidal properties against representative oral bacteria S. mutans, F. nucleatum, V.
parvula, A. naslundii, P. gingivitis in the in vitro test Minimal Inhibitory Concentration
(MIC). It should be noted that any plant from the Magnoliaceae family is suitable for the
present invention and may be used in alternative embodiments. In certain embodiments the
extract comprises an antimicrobially effective concentration of a compound selected from the
group consisting of magnolol, honokiol, tetrahydromagnolol, tetrahydrohonokiol,
propylmagnolol, propylhonokiol, isopropylmagnolol, isopropylhonokiol, butylmagnolol,
butylhonokiol and mixtures thereof.

[0016] As used herein, "extracting” or "extraction" of a solid or liquid material means
contacting the material with an appropriate material, such as a solvent to remove the
substance(s) desired to be extracted from the material. Such an extraction may be carried out
by conventional means known to one of skill in the art, for example, by using an extraction
apparatus, such as a Soxhlet apparatus, which retains the solid material in a holder and allows
the solvent to flow through the material; or by blending the solvent and material together and
then separating the liquid and solid phases or two immiscible liquid phases, such as by

filtration or by settling and decanting.



Mean uptake, ppm 0. 5% Magnol ol + 0.5% TSPP Fornmula 1 24.77 0.5% Magnol ol
+1% TSPP Fornula 2 26.27 0.5% Magnol ol + 2% TSPP Forrmula 3 22.50 0.5%
Magnol ol woQes2igResFor mul a 4 68. 50 EXAMPLE 2 [0041] ComrpoAistiioig3cas

conpl ete dentifrices that contain 0.5%magnolol with tartar salt TSPP or
Zinc salts (added for tartar benefit), shown in Table 3, were used to test
the inpact of the salt on the delivery of magnolol on to saliva %%%t ed

hydr oxya[P#iTltle aiiessabodimegpiof the presgit difieaien: ©5 BBl 2Pt %or mul a 7

5\2{ g‘rjl ?)I &651%%&51' ¥{exBacion @SPQ{) uSinf BarBorbdioNae gasygharine 0.27 0.27 0.27 0.27
[OOi 8]. In various embodiments, the active antibacterial ingredient comprises either magnolol,

honokiol, or both. Magnolol and honokiol are non-ionic hydroxybiphenyl compounds, the

structures of which are represented as follows:

Magnolol Honokiol

OH / OH /

OH

/ /

Additionally, tetrahydromagnolol and tetrahydrohonokiol are hydrogenated analogs of
magnolol and honokiol often found in relatively small concentrations in the extracts of
magnolia, and as such may be included in the antibacterial ingredient.

[0019] These compounds and their extraction from magnolia are described in further detail in
WO02006/065403.

[0020] In various embodiments of the present invention, the oral care composition shall
include a safe and effective amount of the biphenol compound from magnolia. Accordingly,
the amount of compound is to have the desired therapeutic or prophylactic effect in the
human or lower animal subject to whom the active is administered, without undue adverse
side effects (such as toxicity, irritation, or allergic response), commensurate with a reasonable
benefit/risk ratio when used in the manner of this invention. The specific safe and effective
amount of the compound will vary with such factors as the particular condition being treated,
the physical condition of the subject, the nature of concurrent therapy (if any), the specific
compound used, the specific dosage form, the carrier employed, and the desired dosage
regimen.

[0021] Additionally, the concentration the biphenol compound in the oral care composition

will vary depending on delivery form, dosage regimen, end benefits, pathology, and/or the
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individual therapeutic requirements of the subject(s) to whom it is admitted depends upon the
relative concentration of the active compounds in the extract, and as such, it is contemplated
that the amount of biphenol compound present may vary as recognized by one of skill in the
art. Additionally, the concentration of the active ingredients is typically dependent upon the
form of the oral composition. For example, mouthrinses typically have a relatively low
concentration of an active ingredient, as where dentifrices have a higher concentration to
achieve the same delivered dosage based on ease of dispersion. Likewise, confectionary
compositions typically have a relatively high concentration of active ingredient to enable
sufficient dispersion as they dissolve or are masticated.

[0022] In various embodiments of the present invention, active compound(s) from magnolia
may be present in the oral care composition in a concentration of about 0.001 to about 10%
by weight. In one embodiment, it is present in the oral care composition in a concentration of
about 0.01 to about 3% by weight. In other embodiments, it is present at less than 1%, for
example the extract is at a concentration of about 0.01 to about 1% by weight. In one
embodiment, the compound is present in the oral care composition at a concentration of about
0.5%. In another, the compound is present in the oral care composition at a concentration of
about 1%.

[0023] In certain embodiments of the present invention, additional antibacterial ingredients
may be included in the oral care compositions. If added, the antibacterial active ingredients it
is desirable that the additive does not substantially detract from the efficacy and
bioavailability of the tartar control agents or the active compound of the extract. In certain
embodiments, the additional antibacterial active ingredients are nonionic. Some additional
antibacterial agents are described in W02006/065403.

[0024] The anticalculus agent enables the oral composition to inhibit, treat or prevent
calculus formation. This agent in certain embodiments comprises a zinc ion source. The zinc
ion source for the oral care composition of the invention may be any source known or
developed in the art or any combination or mixture of such sources. For example, any zinc
salt and/or compound may be employed as zinc ion source and such zinc ion source,
including water soluble and insoluble, organic and inorganic zinc salts. Examples of suitable
zinc compounds that may be employed include, but are not limited to, zinc acetate, zinc
acetylacetonate, zinc ammonium sulfate, zinc benzoate, zinc bromide, zinc beryllium
orthosilicate, zinc borate, zinc butylphthalate, zinc butylxanthate, zinc caprylate, zinc
carbonate, zinc chloroanilate, zinc chlorate, zinc chromate, zinc citrate, zinc

cyclohexanebutyrate, zinc chloride, zinc gallate, zinc fluoride, zinc alpha-glucoheptonate,
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2.75 2.75 2.75 Silica Abrasiva 10 10 10 10 Fl avor

Magnol ol

Propyl Bewaizne/@s@8 1.25 1.25 1.25 Zinc Oxi de Powder 0. BCO/UB2d10043bat al

1.15 1.15 1.15 1.15

0.5 0.50.50.5 Sodium lauryl sulfate 1.5 1.5 1.5 1.5 Coco Am do

zinc gluconate, zinc glycerophosphate, zinc hydroxide, zinc 8-hydroxyquinoline, zinc 12-
hydroxystearate, zinc iodide, zinc acrylate, zinc oxide, zinc propionate, zinc isovalerate, zinc
D-lactate, zinc DL-lactate zinc laurate, zinc hexafluorosilicate, zinc methacrylate, zinc
molybdate, zinc naphthenate, zinc octoate, zinc oleate, zinc phenolsulfonate, zinc pyridine-2-
thiol-1 -oxide, zinc resinate, zinc salicylate, zinc sulfate, zinc nitrate, zinc selenide, zinc
stearate, zinc sulfanilate, zinc tartrate, zinc tellurate, zinc tungstate, zinc valerate, zinc
vanadate, zinc tribromosalicylanilide, and zinc ricinoleate. In certain embodiments, zinc
oxide may be used as zinc ion source of the oral care composition.

[0025] It has been found that, in contrast to phosphate containing anticalculus agents,
anticalculus agents which comprise a zinc ion source do not inhibit uptake of biphenol
compounds such as magnolol. In fact, if anything, the addition of a zinc ion source such as
zinc oxide to compositions according to the present invention improves the delivery of the
biphenol compound.

[0026] Typically, these zinc ion sources may be added in an amount which is up to 2% by
weight. In one embodiment, 0.5% by weight of zinc ion source is added. In another
embodiment, 1% by weight of zinc ion source is added. The zinc ion source may be added in
the form of non-aggregated nanoparticles as described in W02007/013937.

[0027] Oral care compositions according to the invention may include orally acceptable
carrier components which are generally well known in the art. Such components may be
selected from at least one of the following: surfactants, humectants, thickeners, foaming
agents, a fluoride ion source, flavourings, colours, chelating agents, polymers, enzymes,
water, actives, sweeteners, preservatives, diluents and other materials. Typical examples of
each of these components are described in further detail in W02009/140577, for example.
[0028] In certain embodiments, a surfactant is included in the oral care composition because
this may assist in solubilising the antibacterial biphenol compound. In common with other
carrier components, in certain embodiments, the surfactant should be phosphate-free. Useful
surfactants include anionic surfactants such as the water-soluble salts of alkyl sulfates having
10 to 18 carbon atoms in the alkyl radical and the water-soluble salts of sulfonated
monoglycerides of fatty acids having 10 to 18 carbon atoms. Sodium lauryl sulfates, sodium
lauroyl sarcosinate and sodium coconut monoglyceride sulfonates are examples of anionic
surfactants of this type. Sodium lauryl sulfate (SLS) is selected in certain embodiments.
[0029] The specific composition of the orally-acceptable carrier will depend upon the
intended use of the composition. The carrier can be a liquid, semi-solid or solid phase. The

oral care compositions can be in the form of a dentifrice such as a toothpaste, toothpowder,

7

100



100 100 100 [00421 Results from magnol ol uptake, shown in Table 4, suggest
that delivery is significantly affected in the presence of tartar salt. For
exanpl e, wbi2be/mswm8rol dentifrice (Forrmula 5 contai ni ngPemus2@08%5625 nc
salt) provided the delivery of 63.23 ppm magnolol, the delivery was only
25.96 ppmw th additional presence of 0.5% TSPP (formula 6). Simlar
results of conprom sed delivery in the presence of 0.5% TSPP was observed
when t he riemhylakisipesie ongal dyieriyuntandsd fov dldaninge aricsudigedeithiF the gl aavify. and 8) .

Tabl e 4: % ZnO Forpula 5
63. 23 0. 5’%;0g ﬁ/ééigf{‘\%ejl i 1n'é’gﬁ§3}lf%%l§@oga1§gg%&§( %‘M%%E%%&éwﬁ%%b% I gt g(Pn1cJ)I ol +
1. 0% ZnO abusiyed. Suzh 6Gnpobels B¥odkirghal inlfurthet dO84 BWDO20®/ BYSTSPP Foi ni ul a 8
27 98 E osi tions_of edenlfrl sth contain

. 5% and E@@ :[}E”h {69? glom lon B e SEgay %’8? m?ﬁ‘h ﬁofTﬂ}o agsH &PB‘T’? 58? Hihc salts
(added f onomlm‘atsh,r s;inz@nerf nhse wh:t:h\ iaRabswintidiyuliqusd dn Wharsadf aF@thef deild as shown

in Table 5, were tested to s ss, t f the zinc salt on the
del i very I%?““P‘Fﬁ’é%%‘inﬁosﬁﬂn%%a 9‘5118%?%@8% xyapatite di sks. Table 5:

| ngr edi erno6ai] %Fﬁfamﬂr@ccﬂnﬁ@lﬁlﬂmbﬁth&&eﬁﬂ fkbrtiod Larey Matedyhdy bOhEHetods
Gycerin 20 r% Qn the art for combining ingredients to make oral care compositions. Examples of
methods that can be used are set forth in, e.g., United States Patent No. 6,403,059 to Martin et
al.; Clinical Pharmacology for Dental Professionals (Mosby-Year Book, Inc., 3rd ed. 1989);
Mosby's Dental Hygiene: Concepts, Cases and Competencies, (Daniel, S. and Harfst, S. eds.,
Elsevier Science Health Science Div. 2002); and Emest W. Flick, Cosmetic and Toiletry
Formulations, 2nd ed.

[0032] The oral care composition may also be in the form of a confectionary composition
such as a chewing gum, orally soluble tablet, bead or lozenge. Further details of such
confection compositions may be found in WO2006/065403.

[0033] The present invention provides methods and processes for using the oral care
compositions as described herein to clean and/or treat oral surfaces, especially tooth surfaces.
The oral care compositions may be used to treat and/or inhibit oral conditions such as dental
plaque, dental calculus, gingivitis and periodontitis. The compositions may be applied to the
subject in any suitable manner known in the art such as, for example, by introducing the
composition to the subjects oral cavity using a suitable applicator or delivery device such as a
brush, dental strip, film, syringe, tape, pill or any other applicator or delivery device known in
the art. Typically, the oral compositions may be repeatedly applied to the subject over a
number of days according to a particular treatment schedule. Instructions setting out such a

schedule may be provided in commercial packaging with the product.
DETAILED DESCRIPTION

[0034] The present invention will now be described in further detail, by way of example only
with reference to the following Examples. All percentages given are by weight of the
composition unless otherwise indicated.

[0035] As used throughout, ranges are used as a shorthand for describing each and every
value that is within the range. Any value within the range can be selected as the terminus of

the range. In addition, all references cited herein are hereby incorporated by reference in



20 20 20 SodiumCMC 1.1 1.1 1.1 1.1 1.1 lota Carrageenan 0.4 0.4 0.4 0.4
0.4 Titanium Dioxide 0.5 0.5 0.5 0.5 0.5 Sorbitol 19.45 19.45 19.45 19. 45
19. 45 Watwo22815408S. QS. QS. QS. Sodium Sacchari n 0P8T/US2010/043645

their entireties. In the event of a conflict in a definition in the present disclosure and that of a
cited reference, the present disclosure controls.
[0036] In the Examples that follow various formulae are tested for their ability to deliver
magnolol to saliva coated hydroxyapatite disks. The disks may be obtained from Clarkson
Chromatography Products Inc. Uptake to the disks is determined as follows. All procedures
are performed under room temperature, unless otherwise specified. All uptake experiments
require sample analysis in triplicate.
[0037] Paraffin® stimulated whole saliva is collected from healthy male or female subjects.
Saliva supernatant is obtained by centrifuging whole saliva for 10 minutes at 10,000 RPM.
Hydroxyapatite (HAP) disks are incubated with 1 ml saliva supernatant in a 15 ml Falcon®
tube overnight in a 37°C shaking water bath to develop a pellicle. Dentifrice slurry is
obtained by dissolving dentifrice in distilled water at 1:2 ratio by weight. The dentifrice and
water mixture is stirred continuously for at least 30 minutes to ensure the mixture is
homogenous. Saliva supernatant is aspirated and 1 ml of dentifrice slurry is added to the same
Falcon® tube. The saliva coated HAP disks are treated with dentifrice slurry for 15-30
minutes in a 37°C shaking water bath. Dentrifrice slurry is aspirated and the HAP disks are
rinsed with 5 ml of distilled H,O (Millipore®) and vortexed for 5 seconds. The H,O is
aspirated and the rinsing is repeated once. The treated HAP disk is transferred to a new 15
ml Falcon® tube with 2 ml of 100% ethanol. The Falcon® tube is vortexed for 15 seconds to
ensure the active substance is fully extracted off the disk. Ethanol solution is then transferred
into a 1 ml standard HPLC vial for analysis. Quantitative HPLC is performed by comparison
with suitable standard solutions and the concentration of active substance on the disk is
determined.

EXAMPLES
[0038] Below are examples of oral care compositions. The compositions comprise an
anticalculus agent and a Magnolia antibacterial agent, wherein the composition is free of
phosphate-containing anticalculus agents. The other materials in the formulations are present
for other functions that can be obtained from an oral care composition and do not necessarily
change the inventive combination of the anticalculus agent, which is free of phosphate-

containing anticalculus agents, and the Magnolia antibacterial agent.
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EXAMPLE 1
[0039] Compositions of formulae that contain 0.5% Magnolol with tartar salt TSPP
(tetrasodium pyrophosphate) (added for tartar benefit), shown in Table 1, were used to test

the impact of the salt on the delivery of magnolol on to saliva coated hydroxyapatite disks.

Table 1:

Ingredient Formulal | Formula2 | Formula3 | Formula 4

Glycerin 12 12 12 12
Propylene Glycol 3 3 3 3
Sodium Saccharine 0.4 0.4 0.4 0.4
Sodium Fluoride 0.243 0.243 0.243 0.243
Sorbitol 27.45 27.45 27.45 27.45
DI water Q.S. Q.S. Q.S. Q.S.
Sodium Hydroxide 0.7 0.7 0.7 0.7
TSPP 0.5 1 2 0
Flavor 1 1 1 1
SLS Powder 1.2 1.2 1.2 1.2
Magnolol 0.5 0.5 0.5 0.5
Total, wt 100 100 100 100

[0040] Results from magnolol uptake, shown in Table 2, suggest that delivery is significantly
affected in the presence of tartar salt. For example, while control dentifrice (Formulas 4
containing no TSPP) provided the delivery of 68.50 ppm magnolol, the delivery was only
24.77 ppm with additional presence of 0.5% TSPP (formula 1). Similar results of
compromised delivery in the presence of 1% TSPP (Formula 2) and 2% TSPP (Formula 3)

were observed.

Table 2:
Mean uptake, ppm
0.5% Magnolol + 0.5% TSPP Formula 1 24.77
0.5% Magnolol +1% TSPP Formula 2 26.27
0.5% Magnolol + 2% TSPP Formula 3 22.50
0.5% Magnolol + 0% TSPP Formula 4 68.50

EXAMPLE 2

[0041] Compositions of complete dentifrices that contain 0.5% magnolol with tartar salt

TSPP or Zinc salts (added for tartar benefit), shown in Table 3, were used to test the impact

of the salt on the delivery of magnolol on to saliva coated hydroxyapatite disks.

10



0 0O0O.
1111

77 0.77 Sodium | auryl

sulfate 1.5 1.5 1.5 1.5 1.5 Propyl ene G ycol

1 Magnolol 0.5 1 Flavor 11 1 1 1 Total 100 100 100 100 100
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Table 3:

Ingredient, % Formula5 | Formula 6 | Formula 7 | Formula 8

Sodium CMC 0.65 0.65 0.65 0.65
Na saccharine 0.27 0.27 0.27 0.27
Water — DI Q.S. Q.S. Q.S. Q.S.
Sodium fluoride 0.243 0.243 0.243 0.243
Tetra Sodium Pyrophosphate 0 0.5 0 0.5
Titanium Dioxide 0.75 0.75 0.75 0.75
Sorbitol 54 54 54 54
PEG 600 3 3 3 3
Silica High Cleaning 10 10 10 10
Silica Thickner 2.75 2.75 2.75 2.75
Silica Abrasiva 10 10 10 10
Flavor 1.15 1.15 1.15 1.15
Magnolol 0.5 0.5 0.5 0.5
Sodium lauryl sulfate 1.5 1.5 1.5 1.5
Coco Amido Propyl Betaine 1.25 1.25 1.25 1.25
Zinc Oxide Powder 0.5 0.5 1 1
Total 100 100 100 100

[0042] Results from magnolol uptake, shown in Table 4, suggest that delivery is significantly
affected in the presence of tartar salt. For example, while control dentifrice (Formula 5
containing only 0.5% zinc salt) provided the delivery of 63.23 ppm magnolol, the delivery
was only 25.96 ppm with additional presence of 0.5% TSPP (formula 6). Similar results of
compromised delivery in the presence of 0.5% TSPP was observed when the dentifrices were

formulated with 1% Zinc oxide (Formulae 7 and 8).

Table 4:
Dentifrice Mean uptake , ppm
0.5% Magnolol + 0.5% ZnO Formula 5 63.23
0.5% Magnolol + 0.5% ZnO + 0.5% TSPP | Formula 6 25.96
0.5% Magnolol + 1.0% ZnO Formula 7 65.71
0.5% Magnolol + 1.0% ZnO + 0.5% TSPP | Formula 8 27.98

EXAMPLE 3

[0043] Compositions of complete dentifrices that contain 0.5% and 1% magnolol were also
tested. Additionally, addition of Zinc salts (added for tartar benefit) with and without sodium
sulfate, formulas shown in Table 5, were tested to assess the impact of the zinc salt on the

delivery of magnolol on to saliva coated hydroxyapatite disks.
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Sodium Fluoride 0.243 0.243 0.243 0.243 0.243

Silica High Cleaning 10 10 10 10 10

Silica Abrasiva 8.5 8.5 8.5 8.5 8.5

Silica Thickner 3 3 3 3 3

Zinc Oxide Powder 0 0 1 0 1

Sodium Sulfate 0 0 0 0.77 0.77

Sodium lauryl sulfate 1.5 1.5 1.5 1.5 1.5

Propylene Glycol 1 1 1 1 1

Magnolol 0.5 1 1 1 1

Flavor 1 1 1 1 1

Total 100 100 100 100 100

[0044] Results from magnolol uptake, also shown in Table 6, suggest that increase in

magnolol from 0.5% to 1% increases magnolol delivery slightly. When Zinc oxide was also

added to the formula, delivery of Magnolol is further slightly improved. For example, while

dentifrice containing no zinc salt (Formulas 9) provided the delivery of 75.89 ppm magnolol,

the delivery was 89.04 ppm with 1 % Zinc oxide (Formula 10). While the addition sodium

sulfate alone (Formula 11) did not impact magnolol delivery, such delivery was slightly

improved in the presence of Zinc oxide (Formula 12).

Table 6:
Dentifrice Mean uptake , ppm
0.5% Magnolol Formula 9 67.06
1% Magnolol Formula 10 75.89
1%Magnolol + 1% ZnO Formula 11 89.04
1%Magnolol + 0.77% Na;SO4 Formula 12 75.39
1%Magnolol + 0.77% Na;SO4 +1%Zn0O Formula 13 82.22

12
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EXAMPLE 4
[0045] Compositions of complete dentifrices that contain 1.0% magnolol with higher sodium
lauryl sulfate (SLS) (formulas shown in Table 7) were also tested to assess the effect of Zinc

salts (added for tartar benefit) on the delivery of magnolol on to saliva coated hydroxyapatite

disks.
Table 7:

Ingredients % Formula 14 | Formula 15 | Formula 16

Glycerin 18 18 18
Sodium carboxymethylcellulose (CMC) 1.1 1.1 1.1
Iota Carrageenan 0.4 0.4 0.4
Titanium Dioxide 0.5 0.5 0.5
Sorbitol 17.8 17.8 17.8
Water Q.S. Q.S. Q.S.
Sodium Saccharin 0.3 0.3 0.3
Sodium Fluoride 0.243 0.243 0.243
Sodium Sulfate 0.77 0.77 0.77
Silica High Cleaning 10 10 10
Silica Abrasive 8.5 8.5 8.5
Silica Thickner 3 3 3
Zinc Oxide Powder 0 0.5 1
Sodium lauryl sulfate 1.8 1.8 1.8
Polyethylene Glycol 600 2 2 2
Magnolol 1 1 1
Flavor 1 1 1
Total 100 100 100

[0046] Magnolol uptake results shown in Table 8 suggest that the delivery is almost parity in

the presence of zinc oxide.

Table 8:
Dentifrice Mean uptake , ppm
1.8% SLS + 1.0% Magnolol Formula 14 117.28
1.8% SLS + 1.0% Magnolol + 0.5% ZnO | Formula 15 115.79
1.8% SLS + 1.0% Magnolol + 1.0% ZnO | Formula 16 104.42

[0047] Taken together the results indicate that a biphenol compound obtainable from
Magnolia officinalis such as magnolol is subject to significant inhibition of delivery to a tooth
surface model in the presence of a phosphate-containing anticalculus agent such as

tetrasodium pyrophosphate. By making the compositions phosphate-free this inhibition is not

13
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Total 100w0Q012208408[ 0046] Magnol ol uptake results shownPCm/UBato®4B43Uggest
that the delivery is alnost parity in the presence of zinc oxide. Table 8:
Dentifrice .
observed. Replacing the phosphate containing anticalculus agent with a phosphate-free
anticalculus agent such as a zinc salt provides an oral care composition which has

anticalculus properties and enhanced uptake of the antibacterial component. The zinc salt is

found to improve the delivery of the biphenol compound.
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oral caré conposition of claim 1, wherein the antic alcul us agent conprises
a zinc ion sounceuwrcd. The oral care conposition of claiml, wherein the
antical cul us agent consists essentially of a zinc ion source. 4. The oral
care conposi tiTbn oodl @ny compesitinnel Plaign 13, Whgein dhey aptigalopfus cagegh casiiiSce
conprises zing oxide. .5.. T care conposition of any preceding claim
wherein the Nﬁsgsﬁ@aﬁﬁogarl%l%{aagts@%?éal agent is selected from nagnol ol ,
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|, propyl honoki o™ I, sopropﬁ magnol ol i sopr opyl honoki ol , butyl nagnol ol , and
but yl honoki ol cofpristhanosxade.care conposition of any preceding claim wherein
the Magnolia antibacterial agent conprises magnolol. 7. The oral care
conposi t 5on adbood! cuge tampapigiopenedrateding dpim, WhtsindhnMagrolie pihssictitlon
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antical cul us %grgl%s?ﬁon further comprises sodium sulphate and sodium lauryl sulphate.

9. The oral care composition according to any preceding claim, wherein the

composition comprises at least 1.6% by weight of sodium lauryl sulphate.

9. The oral care composition according to any preceding claim, wherein the oral care
composition is a dentifrice.

10. A method for treating or preventing calculus formation in the oral cavity, which
comprises contacting the oral cavity with the oral care composition of any preceding
claim.

11. A method of preventing inhibition of oral uptake of a Magnolia antibacterial agent
from an oral care composition of any of claims 1 to 9 comprising formulating the oral

care composition without phosphate-containing anticalculus agents.
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