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ABRAISIVE ORAL CARE COMPOSMTION
BACKGROUND

{3601} The use of abrasives m oral carc compositions 18 well established. In addition to
cleaning plague and stains, abrasives in oral care compositions such as dentifrices can
also polish the surface of enamcel. The polishing of enamel has a number of cosmetic
benefits mceluding increasing the brighiness and shine of teeth, imparting a smooth
texture to teeth, and decreasing future discolioration through the removal of cracks and
unceven surfaces which promote attachment of stains, Ideally, an abrasive or
combination of abrasives can provide both cleaning and polishing of cnamel.

[B882] Oral care corapositions comprising calciym pyrophosphate and silica are known
in the art {see for example WO200K/157197, WOH2009/134657 and WOH2010/3684472).
However, there 18 a need to provide oral care compositions with improved polishing
action leading to high gloss or shing of the tecth without significantly increasing the

abrasion of the tooth enamel.
BRIEF SUUMMARY

(883} The present wmvention provides an oral care corposition comprising frorn 3 to 12
weieht% calcium pyrophosphate and from 10 to 19 weight% precipitated siiica, wherein the

precipitated silica has a pellicie cleaning ratio of greater than 85.

tested at 20% loading is known in the art as high cleaning silica, Typically, lugh cleaning
silica also has a mean particie size dsg of from 5 1o 15 urm and an ou absorption of from 40 to 120
ey /100g silica.

{B885] Preterably, the comaposition comprises from 3 to 12 weight% calciurn pyrophosphate and
trom 10 to 19 weight% precipitated silica. Most preferably the composition comprises from 3 (o
10 weight% calcium pyrophosphate and from 12 to 17 weight% precipitated silica.

{3806 This mvention describes an oral care composition for cleaning and whitening
teeth which consists of g combination of specific amounts of two  abrasives.
Specifically, the abrasive combination covered i this invention comprises precipitated

sifica having a pellicle cleaning ratio of greater than 85 and calcium pyrophosphate.
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(687} The combination of specific amounts of calcium pyrophosphate and high
cleaning silica results i a surpnsing wmprovement in the pohishing of enamel.
Additionally, while the dentifrice tormula increases the polish provided by the formula,
it does not significantly increase the abrasion of the enamel. The composition of the
mvention provides improved polishing, leading to deswable gloss and/or shing of the teeth,
whilst at the same time achieving cleaning and whitening of the teeth.

{3008} In one embodiment the oral care composttion further compnses crunchy silica. The term
crunchy stlica 18 known in the art and refcers to precipitated silica having a median particie size of
from 300 to 500 wo. Commercially available crunchy silicas include Zeodent” 9175 “cranch”
silica (Huber Engincered Materials) which has an average particle size of 450 um, and Tixosil"
G “crunchy stlica” (Rhodia). The composition may comprise from 1 to 6 weight% precipitated
stitca having a median particle size of from 300 to 500 pm. Preferably the composition
comprises 2 weight% precipitated silica having 4 median particle size of from 300 to 500 um.
[(889] The oral care composttion preferably further comprises a statn prevention agent. The
stain prevention agent may be sclected from sodwuim  tripolyphosphate, tetrapotassium
pyrophosphate, tetrasodium pyrophosphate, sodium hexametaphosphate, gantrez™ polymer or
any combination thereot,

{3818] The composition may comprise from 1 1o 5 weight sodium tripolyphosphate and from |
to 5 weight% tctrapotassium  pyrophosphate, for exampie 2 to 3 weightYs sodium
tripolyphosphaic and 2 to 3 weight% tetrapotassium pyrophosphate.

{3811} The composition preferably comprises a thuonde source. The fluoride source 1S not
especially limited. Typically the fluoride source 18 monofluorophosphate,

[B812] The oral care composition may further comprise a surfactant. In one embodiment the
surfactant i1s sclected from sodium lauryl sulfate, cocamidopropyl betaine, and combinations
thereot,

{30613} The oral care composition may further comprise a humectant. In one cmbodiment the
humectant 18 selected from glycenn, sorbitol and combinations thereot,

{3884} The oral care composition may also comprise a thuickening agent. The thickening agent
may be selected from polyethyiene glyeol, a cellulose denvative, a polysaccharide gum, silica
and combimnations thereot. The cellulose derivative may be sodium carboxymethyicetinlose, The

polysaccharide gum may be xanthan gum.
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{3615] The oral care composition may further comprise onc or more agents sclected from
dituents, pH modifyimmg agents, toarn modulators, sweeteners, flavorants, pigments, preservatives,
antibacterial agents, anticarics agents, anficaiculus or tartar control agents, and muxtures thereot.

{3816} In a preferred embodiment the oral care composiiion comprises the following ingredients

L 4 .

in weightY

Sorbiiol 2{0-35
Water S-44)
High cleaning silica 10-19
Calctum pyrophosphate 3-12
Glycerin 5-13
Silica Thickener 2-7
Polvethyiene glycol i35
Sodiurn tripolyphosphate -5
Tetrapotassium f-3
pyrophosphate

Sodium lauryl sultfate i-3
flavor i3
Cocamidopropyl betaine i3
Sodium CMC 0.1-1.5
Xanthan gum g.1-8.5
Sodium saccharin 0.1-0.5
Sodium .5-1.1

monoetiuorophosphate
[$817] The oral care composition may be a dentifrice or a confectionary.

{(3618] In a turther aspect, the present mvention provides a method of clecaning and/or polishing
and/or whitenung an oral surface comprising contacting the oral surface with an oral carc
composifion as dehined above. In a preferred embodiment the oral care composition s a
dentifrice and the contacting comprises brushing of the oral care composition aganst the tecth.

{3819] Further arcas of applicability ot the present mvention will become apparent from the
detatled description provided hereinafter. It should be understood that the detatled deseription
and specific exaraples, while mndicating the preferred embodiment of the mvention, are mtended

tor purposes of Hiustration only and arc not intended to limit the scope of the invention.
DETAILED DESCRIPTION

{B828] The following description of the preferred embodiment(s) 1s mercly exemplary i nature
and 18 1 ne way intended to it the invention, s application, or uses.
{B023] As used throughout, ranges arc uscd as shorthand for describing cach and cvery valuc

that 18 within the range. Any value within the range can be selected as the terminus of the range.
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in addition, all reterences cited herem are hereby mncorporated by referenced 1 thewr entiretics.
in the event of a contlict in a debimution m the present disclosure and that of a cited reference, the
present disclosure controls.

(G822} Unless otherwise specified, all percentages and amounts expressed herein and elsewhere
in the specitication should be understood to refer to percentages by weight., The amounts given
arc bascd on the active weight of the material,

{3023} The present mvention provides an oral care composition comprising from 3 o 12
weight% caicium pyrophosphate and from 10 to 19 weightY% precipitated silica, wherein the
precipitated silica has a pelhicle cleamng ratio of greater than X5 when tested at 209 loading.
(08624} The cleaning etticacy of the precipitated silica is expressed using the pellicie
cleaning ratio (PCK}. This is typically measured at 20 % silica loading. The high cleaning
silica preferably has a PCR value of greater than 85,

{0025] The efficacy of the precipitated silica can also be expressed with reference to iis
abrasive characteristic using the radicactive dentin abrasion {RDA). Ideally, RDA
values for an oral composition should be below about 250 to protect tooth
enamet/ dentin,

{3026] Mcthods of performing PCR and RIDA are described 10 ez, United States Patent Nos.
5,939,051 and 6,290,933 and "In Vitro Removal of Stam With Dentifrice”, G, K. Stookey ¢t al.
J. Dental Research, Vol 61, pages 1236 — 9, November 1982

{3827] Typically, the precipitated silica has a mean particle size dsy of from 5 1o 15 wm and an
oil absorption of from 40 to 120 cm/100g silica. Examples of precipitated silica baving a mean
particle size dsy of from 5 to 15 um and an oil absorption of from 40 to 120 cm /100y silica
including commercially available silicas such as Zeodent® 103 and Zeodent® 105 (Huber Silica
Americas).

{3628} The composition may comprise from 2 to 135 weight % calcium pyrophosphate and 7-20
weight 9% stlica, preterably from 3 to 12 weight % calcium pyrophosphate and 10 to 19 weight %
stica, preferably from 5 to 10 weight % calcium pyrophosphate and 12-17 weight % silica,
preferably 8 to 10 weight% calcium pyrophosphate and from 12 to 14 weight precipitated
stitca; mncluding all ranges and sub-ranges there between The composition may comprise 10
weight% calcium pyrophosphate, 11 weight% calcium pyrophosphate or 12 weights calcium

pyrophosphate. The composition may comprise 12 weight% precipitated sihica, 13 weight%



CA 02953099 2016-12-20

WO 2016/014012 PCT/US2014/047333

precipitated sthica, or 14 weight% precipitated silica. The total amount of abrasive, imcluding
calciurn pyrophosphate and silica, in the composition may be at most 25 weight %, preterably at
most 23 weight Y%, preferably at most 22 weight %, based on the total weight of the composition,
{B029] Mcan particle size dsp of precipitated silica particles may be measured by any means
known mn the art. For example, particlie s1ze may be measured using a Malvern Particle Size
Analyzer, Model Mastersizer S, Malvern Instruments, Inc. (Southborough, Massachuscits, USA),
wheremn a hehiurn-ocon gas laser beam is projecied through a transparent cell that contamns the
abrasive suspended 1n an aqueous solution.  Light rays that strike the particies are scattered
through angles that are wmversely proportional to the particle size. The photodetector array
measures the guantity of light at several predetermined angles. Electrical signals proportional to
the measurcd light thux values are then processed by a microcomputer system, against a scatter
patiern predicted from theoretical particles as defingd by the refractive mndices of the sample and
aqueous dispersant to determune the particle size distribution of the subject abrasive.

[(3838] Ol absorption of the precipitated silica may be determined by various means known by
those of skill in the art. For exampie, oil absorption may be determined by absorption of linseed
o1l or dibutyl phthalate (DBP) per 100 grams of silica. (hl absorption values can be measured
using the ASTM Rub-Out Method D21, The preciputated silica utihized 1 the present invention
typically has oil absorption of from 40 to 120 cm’/100g silica, or from 50 to 115 cr’/100g silica.
{0031} The oral care compositions ot the present invention may comprise trom 5 to 50
weight % water, based on the composition, preterably from 15 to 40 weight % water,
preferably from 20 to 35 weight % water, and all ranges and subranges therebetween.
Representative fluoride 1on sources include, but are not linuted to, stannous fluoride, sodium
Huonde, potassium fluoride, sodiura monotfluorophosphate, sodigm thuorosilicate, ammonium
tiuorostlicate, amine ftluonide, ammonium fluoride, and combinations thereof. In certain
embodiments the fluonde ion source mceludes stannous fluornide, sodiumn fluornide, amine
tluorides, preferably sodium monotluorophosphate, as well as muxtures thereof. In certain
cmbodiments, the oral carc composition of the mvention may also contam 4 source of fluornide
ions or fHhuorme-providing wmgredient m amounts suthcient to supply 23 ppm o 5,000 ppm of
fluoride 1ons, generally at least 500 ppm, ¢.g., 500 to 2000 ppm, c.g., 100G — 1660 ppm, c.g.,
1430 ppra. Fluoride 1on sources may be added fo the compositions of the mvention at a level of

.01 weight % to 10 weight %, 0.03 weight % to 5 weight %, preferably .1 weight % to |

A
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weicht %, most preferably 0.5 to 0.9 weight%  of the composition. However, 1t is to be
understood that the weights of tluoride salts to provide the appropriate level of Huoride 1on will
obviously vary based on the weight of the counter ton i the salt, and one of skl in the art may
readily determine such amounts.

[3832] Compositions of the present mvention may also comprise a humectant, ¢.g., to prevent
the composition from hardening upon cxposure to aiwr. Certain humectants can also impart
desirable sweetness or flavor to dentifrice compositions. The humectant, on a pure bhurnectant
basis, gencrally mncludes 15% to 70%, or 25% to 43% by weight of the oral carc composition.
Suttable humectanis mclude cdible polvhydric alcohols such as glycenne, sorbitol, xylitol,
propylene giveol as well as other polyols and mixtures of these humectants, Mixtures of
clyceringe and sorbitol may be used m certain ernbodiments as the humectant component of the
toothpaste compositions herem.

{B833] Thickening agents used m the oral care compositions of the present mvention mclude
natural and synthetic gums and colloids. Thickeners compatible with the present composttion
inciude celiulose dertvatives such as carboxymethyi cellulose, hydroxvalkyl celiuioses such as
hydroxypropyl celinlose hydroxyethyl celluiose, polysaccharide gums such as xanthan gum,
polyglycols of varying molecular weights sold under the tradename Polyox and polyethyiene
olycol. Inorganic thickeners which may be used o the practice of the present mvention mnclude
amorphous stlica compounds such as collioidal silicas compounds available under the trade
designation CAR-O-5IL® manufactured by Cabot Corporation and distributed by Lenape
Chemuical, Bound Brook, N1, ZEODENT® 165 ifrom Huber Silica Amernicas; and
SYLODENT® 15, avalable from Davison Chemucal Division of W. R. Grace Corporation,
Baltumore, Md. 21203, Other morganic thickeners include natural and synthetic clays, hithium
magnesium stlicate and magnesium alununum silicate.

{3034} The oral care composttion of the present wmvention may also contain flavoring agents
and/or breath freshening antiplaque actives. Flavormg agents which are used in the practice of
the present wvention ionclude essenfial ouls as weil as various flavoring aldehydes, esters,
alcobols, and similar materials. Examples of the essential oils include otls of spearmint,
peppermint, wintergreen, sassafras, clove, sage, cucalyptus, marnoram, cinnamon, lemon, lime,

grapefruit, and orange. Also usetul are such chemicals as menthol, carvone, and anethole. Ot
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these, the most commonly cmployed are the oils of peppermint and spearnunt, The oral care
composition may comprise a sweetener, such as sodiurn saccharm.
{3035} The oral care compositions of the mvention may include one or more agents o InCrease
the amount of foam that 18 producced when the oral cavity 18 brushed. Such foaming agents are
known to those of skill n the art. Hlustrative examples of agents that increase the amount of
foarn mciude, but are not hnuted to polyoxyethylene and certain polymers including, but not
himated to, algmate polymers. The polyoxyethylene may mcerease the amount of {foam and the
thickness of the foam gencrated by the oral carc carrier component of the present mvention.
Polyoxyethylene 1s also commonly known as polyethyiene glveol ("PEG™) or polyethyiene
oxide. The polyoxyethylenes suitable for this mvention will have a molecular weight of 200,000
to 7,000,000, In onc embodiment the molecular weight will be 660,600 to 2,000,000 and n
another embodiment ROG,000 to 1,000,030, The amount of foanung agent w the oral carg
composiiion may be from .01 to 0.9 weight%, 0.05 to 0.5 weight %, and i another emnbodiment
(.1 1o 0.2 weight 7.
{636} The oral carc compositions of the present invention can be i the form of a dentifrice
(ncluding toothpastes, toothpowders, and prophylaxis pastes) or confectionaries {(mcluding
oums, beads and chews). The compositions of the invention are not films.
{B837] The composition 1s safe for oral use with humans, and typically with other animals.
(0038} As used herein, the term “cleaning generally refers to the removal of
contaminants, dirt, impurities, and/or extranecus matter on a target surface. For
exammple, in the context of oral surfaces, where the surface is footh enamel, the cleaning
may remove at least some of a tilm or stain, such as plague biotim, pellicle or tartar. As
used herein, “polishing” generally refers to a tinishing or refining process that makes a
surface smmoother and/or glossier. Polishing and cleaning can also provide brightening
of the surface where stain removal occurs, for example, whitening of a tooth surface.
The oral surface cleaned and/ or polished and/or whitened in the present invention is
typically tooth enamel.

EXAMPLES
{3639}  Exarople 1. The general procedure for this 1600 stroke screerung method 1s as

toliows:
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{0348] 1. Sanding bovine teeth

Select unstained bovine enamel specimen for sandmg using a 35 gnt sand paper. Sand boving
cnamel specimen for 4 munutes at 100 rpms.  After sanding, sort the bovine specimen and select
those which have g flaf surface greater than 4 mm?2. 12 teeth are selected for the study.

(G841} . Preparnng Teeth

submerge the teeth m a 1% citne acid solution m deiomized water for 3 man. After 3 min rinsc
the teeth with detorzed water and pat dry. Mount 4 teeth per tray using a thermal mmpression
compound. Apply 6 grams of a non-agquecus toothpaste contamning 33% calcium pyrophosphate
to teeth and add 3 grams of deionized water 1 each tray. Brush the teeth for 1600 strokes using
a toothbrush, 250 grams of weight, at 120 strokes/min. Rinse the toothpaste shurry from the
teceth, remove the teeth from the frays, and pat dry. Brushimg with the 35% calcium
pyrophosphate toothpaste control brings all teeth to the same level of polish.  Next repeat the 3
min soak mn 196 citric acid solution, rinsc the tecth with deionuzed water, and store m detomzed
water unti baseline measurcments.

(63421 11, Bascline Gloss Measurements

Caitbrate a Novocurve glossracter per manufacturer’s mstructions. Remove an enamel sample
from water and pat dry. Next center the enamel surface on the glossmeter and mark the
specimen {0 dehine the orienfation. Take a measurement. Rotate the sample 90° and take a
measurcment. Kotate the sample 90° and take another measurement. Kotate the sample 90° and
take another measurement. Rcepeat this oyele of 4 measurcments then return the sample to water,
Average the § values to get the average basehine value for gloss.

{08431 1V, Product Evaluation

Remount 4 teeth per tray using a thermal impression compound. Apply 6 grams of the test
product to teeth and add 3 grams of deionized water in cach tray. Brush the tecth for 1600
strokes using a toothbrash, 250 grams of weight, at 120 strokes/min. Rinse the toothpaste slurry
from the tecth, remove the teeth from the trays, and submerge in water. Recalibrate the
Novocurve glossmeter per manutfacturer’s mstructions. Remove an enamel sample from water
and pat dry. Next center the enamel surtace on the glossmeter and mark the specimen to define
the oricntation. Take 4 measurement. Rotfate the sample 907 and take a measurement. Rotate
the sample 90° and take another measurement. Rotate the sample 90° and take another

measurement. Repeat this cycle of 4 measurements then return the sample to water, Average the



CA 02953099 2016-12-20

WO 2016/014012

PCT/US2014/047333

& vaiues to get the average value for the gloss afier treatment. Report the difference between

treated and basehine gloss values as the change m gloss.

{38441 V. Cycling

To prepare the tecth for testing with the next product, repeat the acid etch, brushing with 35%

calcium pyrophosphate toothpaste, and final acid c¢tch.

This process returns the

teeth to a

urnitform bascline and allows the next test product to be evaluated on the same bovine samples.

-----------------------------------------------------------------------------

------------------------------------

---------------------------------------------------------------------------------------------------------

f G T T T TG TG T W W W W T W W W W W W W W WG W W

Ingredient _AwtYe | (Bwt% | (Owt%e | (Dywt% | (EywtYe
Sorbitol 2 T 28 28 o+ 28 1 28
Water P 2325 | 2325 | 2325 | 2325 | 2325
High cleaning silica 22 17 P12 7 0
- Calcium pyrophosphate 0 3 10 15 22
Glycerin 7 7 7 7 7
' Silica Thickener . 5 5 5 5 5

Xanthan g o (} 4 04 _____________________________ O -:f‘_i_ ______________________ G :ff?_ ______________________ (}4 __________
 Sodium saccharin X S N 04 1 04 1 04 1 04
- Sodium 0.76 0.7 0.76 0.76 0.76
monofluorophosphate |
{Table §
AGloss

(A)Y22% High cleaning silica + 0% Calpyro 15.9

(B} 17% High cleaning silica + 5% Calpyro 191

{C} 12% High cleaning silica + 18% Calpyro 22.6

(D} 7% High cicaning stlica + 15% Calpyro 12 .4

(£} 0% High cleaming silica + 22% Calpyro I8.6

{34 5]

The results 1o Table 2 demonstrate that the selection of a specific amount of calpyro in

combination with a specific amount of high cleaning silica provides superior pohishing of cnamel

vs. both (A} foothpaste having only high cleanung sihica and (B} toothpaste only having calpyro.
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These results are unexpected as it would not be forescen that replacement of an amount of high

clearung silica with calpyro would provide a synergistic effect over the use of high cleaning

suica or calpyro alone.

Example 2

[8046] Extended Experimental Methed for evaluating the polish of enamel:

{3847 Sample analysis

{3048} Toothpaste tormulas F and G were cvaluated i the Enamel Polish Potential test:

ngrediemt A (Fpwtbo Gyt
Sorbitgt 4 3 30
Water 2255 4 2255
Hig h cieaning -sihm, ------------------------------------------------- 22 --------------------------------------------------------------- j:}; -------------------------------------
 Calcium pyrophosphate % 0 10
- Gilyeerin 7 7
' Silica Thickener | 4 4
Polyethyleneglyeol I 3
Sodium tripolyphosphate - L T
Tetrapotassium pyrophosphate o 244 - sad
 Sodium laurylsulfate 4§ 418
flavor o s T 5T
 Cocamidopropyl betaine - o5~ {25 T s
Sedium CMC_____ s s
- Xanthan gum 07 07

' Sodium saccharin (.3 0.3

monofluorophosphate 0.76 | 076

Fable 3
{3849] The gceneral procedure for the widely used Enamel Polishing Potential mcthod is as
follows:
{8050} Fifty-six bovine permanent, central mcisors will be cut to obtain labial enamel specimens

F

5

T’

x 5 mm’. The enamel specimens will then be embedded in an autopolymerizing methacrylate
resin s¢ that only the enamel surfaces are exposed. The blocks will be numbered and mounted on
Struers polishing disks with sticky wax having thewr numbered sides facing each other. The
bottom will be ground with a 500 grit paper, until it s completely flat. The specimens will be
removed from the disks and re-mounted with the cnamel specimen surface facing up. They will

o5
2

be ground using new 334 gnit paper for 10 seconds using 5 Newtons of pressure and abundant D

water wrigation. Specimens will then be scrially polished with 1200-, 2400- and 4000-grit paper

i0
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for 20 scconds cach. Specimens will be rinsed with deionised water for 3 munuices and air dried.
Polishing/Repolishing will be wanually accomplished by the use of a pumice paste
(approximately 3g LPA/ Zmi distilied watery v a cloth butfer mounted in a lathe, for 5 seconds.
The specimen will then be rotated 90° and polished again for 5 seconds. This will be repeated
until all four directions have been polished and the specimen has been polished a total of 20
seconds.

{B051] Scoring

{3852} The specimens will be scored using the Novoe-Curve Glossmeter. The specimens are
scored centerimg the enamel surface on the Glossmeter and marking the specimen according {o
the lines 1, 2, 3, and 4 then rotating it 90° and scoring it agam. The average of the two scores 18
uscd to calculate the Glossmeter data. The specimens will then be ctched by decalcifying them
% HCL (v/v) for 2 minutes to provide a dull surface to mitiate the study. The gloss
measurements will be repeated.

{$853] Procedure

{3654} Following the baseline {etched) scoring; the specimens will be placed on a cross-brushing
rachine. The brush tension will be adjusted to 150 grams, and the specimens will be brushed for
4,500 strokes with the appropriate denftifrice slurry (25 grams of dentifrice and 40 grams of
deionized water) and a medium brush. The specimens will then be removed frovn the brushing
machine, rinsed and scored once again for polish. Etching will then dull the specimens again and
the entire procedures will be repeated additional fimes so that cach product will be assayed on
cach tooth set. The treatment design will be a moditied Latin Square design so that no treatment
will follow another treatment consistently,

{B855] Calculations

{(656] The difference between the baseling score and the post-brushing score will be calculated
for each specimen and represents the polish merement.

{0657} Study 1 Change in gloss after 4300 strokes

i
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Oral Composition - Alloss
L e . T T . N “2““““'1 N T N~ s T
- {(F)22% High cleaning ssbica(’ 204
____________ ((3)12% High cleaning sihica + 10% Calpyro 4289

{H)Cormmercial toothpaste with silica which does not make a | 17.8
whitening or polishing claim '

Tabled

(1} The high cleanimg silica used has 2 PCR >85, a mean particle size dso of from 5 10 15 pm, and an oil
absorption of from 40 to 120 cny'/100g silica.
{B658]  The results mn table 4 demonstrate that compositions comprising 12% High cleaning
stlica and 10% Calpyro {calcium pyrophosphate) provides greater polishing of enamel than a
compostiion comprising 22% High Cleaning Silica. These results confirm the results of the
screening method.

{B059]  Study 2: Change 1o gloss atter 4500 strokes.

- AGloss
““““““ (I} 20% High cleaning silica + 0% Calpyro 203
““““““ (1) 10% High cleaning silica + 10% Calpyro 243
(K} 129% High cleaning silica + 180% Calpyro 26.3

(L) Toothpaste with no high cleaning sihica or calcwum | 7.1

pyrophosphate

fabile b

[868]  The results m Table 5 demonstrate that a combination of 109% high cleaning stlica and
10% calcium pyrophosphate also provides more polishing than a toothpaste with 20% high
cleaning silica. Increasing the stlica lpading to 12% turther mmproves polishing pertormance.
{30861}  The cnamel abrasivity was measured by a standard method.

{0062]  Specimen Preparation

{(663] Eight (8} human cnamel specimens were subjected to noutron bombardments resulting n
the formation of radioactive phosphorus (32P) within the specimens under the controlied
conditions outlined by the ADA. The specimens were mounted n methyl methacrylate so they it

n a V-8 cross-brushung machine. The specimens were brushed for a 5000 stroke, precondition
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run using slurry consisting of i0g ADA reference material i 50 ml of a 0.5% CMC glycermm
solution. The brushes used were those specified by the ADA with a brush tension of 150g.

{33641 Procedure

{3365] Following the precondition run, the test was pertormed using the above parameters (150g
and 3000 strokes) m a "sandwich design.” Belore and after brushing with the test product (25 g
product/40 mi water) cach tooth sct was brushed with the ADA Reference Material (i0g of
CapPr04/50mi 8.5% UMC). The procedure was repeated additional times so that cach product
was assaved on each tooth set. The treatment design was the modified Latin Square design so
that no treatment {ollowed another treatment consistently.

{38661 Calculations

{3367] One mi samples was taken, weighed (~lg), and added to 5 mil of “Ultima Gold”
scintiilation cocktail, The samples were mixed well and mmmediately put on a hquid scintiilation
counter for radiation detection. Following counting, the nct counts per nunute (CPM) values

were divided by the weight of the sample to calculate a net CPM/gram of shurry.

e e REA oo *
(B) 12% High clecaning silica + 109% | 15.4 '
Calpyro

Table 6: Radiocactive Enamel Abrasivity (REA)., Sampiles A and B are not significantly
different from each other.

{3368 PCR. and RDA values were measured for compositions comprising 22 weight% high

cleaning sthica (HS) or 12 weight® high cleaning silica and 10% calcium pyrophosphate (Table

/)
J .
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{336%9] The data in Table 7 demonstrates that the mcorporation of calcwum pyrophosphate does
not stgmbicantly merease the abrasiveness of the composition or reduce the cleanung efficacy of

the composition.
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CLAIMS

i, An oral care composition comprising {from 3 to 12 weight% calciurn pyrophosphate and
from 10 to 19 weight% precipitated silica, based on the total weight of the composition,

wherein the precipitated silica has a pellicle cleaning ratio of greater than 85.

.E\.)

The oral care composition according to clamm |, wherein the precipitated silica has a
mean particle s1ze dgo of from 5 to 13 pm and an o absorption of from 40 to 120

T B
e/ 100g sdica.

(A

The oral carc composttion according to claim 1 or claim 2, wherein the composiion
comprises from 5 to 10 weight% calcium pyrophosphate and from 12 to 17 weight%
nrecipitated stlica, based on the total weight of the composition.

4. The oral carc composition according to any preceding claim, wherein the composition

comprises from ¥ to 10 weights calcium pyrophosphate and fromn 12 to 14 weights

precipitated silica, based on the total weight of the composition.

A

The oral care composition according to any preceding claim, wherein the composiiion
further cowmprises a stain prevenfion agent seiected frorn sodium tripolyphosphate,
tetrapotassium pyrophosphate, tetrasodium pyrophosphate, sodium hexametaphosphate,

gantrez™ polymer or any combination thereot.

6. tThe oral care composition according to clamm 5, wherein the stain prevention agent
comprises from 1 to 5 weight% sodium tripolyphosphate and from 1 to 5 weight%

tetrapotassiurn pyrophosphate, based on the total weight of the composition.
7. The oral care composttion according to any preceding claim, wherein the composition

compriscs a fluoride source.

8. The oral care composition according to clamm 7, wheremn the flyoride source 1s at least
one selected from stannous fluonde, sodwum fluorde, potassium fluornide, sodium
monofluorophosphate, sodium fluorosihicate, ammonium fluorosilicate, amine fluoride,

and ammonium thuonde.

i4
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The oral carc composition according to claim 7, wherein the fluoride source 18

16,

bl

12.

14,

5.

16.

17,

I8,

19,

monotiuorophosphate.

oy

The oral care composition according to clamm 7, wherem the fluoride source 1s sodium

fluornde.
The oral care composition of any preceding clamm further comprising a surtactant.

The oral care composition of claim 11, wherem the surfactant 18 selected trom sodium

lauryl sultate, cocamidopropyl betaine, and combinations thergot.
The oral carc compostition of any preceding claim further comprising @ humectant,

The oral care compostiion of claim 13, whercin the humectant 18 sclected from ¢lyeerin,

sorbitol and combinations thereot.

The oral care compostition according to any preceding claim further comprising a

thickening agent.

The oral care composition of clama 15, wherem the thickening agent s selected from
poivethyiene glycol, a cellulose derivative, a polysaccharide gum, silica and

combingtions thercot,

The oral care composition of claim 16, wherein the cellulose dernvative 1s sodium

carboxymethviceliulose.

The oral care composition of clamm 16 or claim 17, wherem the polysacchande gum is

xathan gun.

An oral care composition according o any preceding claim, wherein the composiiion
further compriscs one or more agents selected from diluents, pH modifying agents, foam
modulators, sweeteners, flavorants, pigments, prescervatives, antibacterial agents,

anticarics agents, anticalculus or tartar control agents, and mixtures thercof.

An oral care composition according to any preceding claim, comprising the following

megredients mn weight%, based on the total weight of the composition;

Sorbiiol 20-33
Water S3-44
High cleaning silica 12-17
Calcrum pyrophosphate 5-10



24,

N2
iy

26,
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Glveerin 5-15
Silica Thickener 2-7
Polycthylene glycol f-3
Sodium tripolyphosphate f-3
Tetrapotassium 1-5
pyrophosphate
Sodium lauryl sulfate 1-3
tlavor i3
Cocamidopropyl betaine -3
Sodinm CMC 0.1-1.5
Xanthan gum 0.1-0.5
Sodnim saccharin G.1-0.5
Sodium &.5-1.1

monotiuorophosphate

An oral care covaposifion according to any preceding claim which 1s a deontifrice or a
confectionary.

A method of cleanmmg and/or polishing and/or whitening an oral surface cornprising
contacting the oral surface with an oral care composition as defined i any preceding

clamm.,

A method according to clamn 22, wherein the oral care composition s a dentilrice and the

contacting comprises brushing of the oral care composition against the teeth.

An oral care composition according to any preceding claim wherein the total amount of

abrasive 18 at most 25 weight %, based on the total weight ot the composition,

An oral care composition according to any preceding claum wherein the total amount of

abrasive 1s at mnost 23 weight %, based on the total weight ot the composition.

An oral carc composition according to any preceding claimm wherein the total amount of

abrasive is at most 22 weight %, based on the total weight of the composttion.

i0
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