WO 03/ 000065 PCT/ US02/19349 TOOTH WHI TENI NG CHEW NG GUM BACKGROUND OF THE
INVENTION 5 1. Field of the Invention This invention relates generally to
a chew ngwguwaiewnposi ti on whi ch when chewed by an indivi edaalusaris44 o
remove stains and whiten tooth enanel. 10 2. Prior Art Atooth is conprised
of an inner |ayer and an o@@éTﬁwﬁleﬁ@@ﬂwmt is the protective
| ayer of the tooth. The enanel |ayer of a tooth is naturally an opaque
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is believed that this porous nature of the enanel |ayer is what allows
stai fing agents and discol ori ng substances to perneate the enanel and
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15  slightly off-white color. It is this enamel layer that can become stained or discolored. The

enamel layer of a tooth is composed of hydroxyapatite mineral crystals that create a somewhat
porous surface. It is believed that this porous nature of the enamel layer is what allows staining
agents and discoloring substances to permeate the enamel and discolor the tooth.

20 Many substances that an individual comes in contact with on a daily basis can "stain" or
reduce the "whiteness" of his or her teeth. In particular, foods, tobacco products and fluids
such as tea and coffee tend to stain the teeth. These produces or substances accumulate on the
enamel layer of the tooth and form a pellicle film over the teeth. These staining and
discoloring substances can then permeate the enamel layer.

25

Clean, white teeth are considered to be very desirable by most people in Western
countries. Dull-looking, stained teeth are socially objectionable both on the basis of cosmetic

appearance and also as an indication of poor oral hygiene.

30 There are available in the marketplace toothpaste compositions for home use which
contain 1-3% b weight of peroxygen compounds such as hydrogen peroxide which when
applied in a toothbrushing regimen effect whitening or removal of stains. However these

toothpaste compositions are not convenient to use when outside the home.

35 A tooth stain-removing chewing gum which helps to keep teeth white has wide appeal
to the general public. The product would be especially beneficial and convenient for use
immediately after consuming stain-inducing foods, coffee, tea, red wine, and tobacco products.
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t oot hpaste conpositions are not convenient to use when outside the honme. 35
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t oot hbrushing is not possible or convenl ent. 51t is well known to the art
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SUMVARY THE | accordance Wt resecﬁg i nvention there is

provi dé@naen@ﬁ@aﬁf@ AU TodR W%ht@aeélmbw farn eheigdahdardndyi ng

st aion fibenehe@th whi ch conprises a chewi ng gum containing fromabout 0.5
to about 3.0% by weight silica particles, the particles nay be
precipitated, a silica gel, or a conbination of the two, containing about 5
to about 35% by wei ght wat eSUHMNMAROF IHE INNEN@IONan particle size from
about 5 to about 12 mcrons; 20 (ii) an Einlehner Hardness of from1l to
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Mast ersi zer .S, Malvern Instrunents, Inc., Southborough, MA 01772 wherein a
hel i umSeBkRring from about 0.5 to about 3.0% by weight silica particles, the particles may be

precipitated, a silica gel, or a combination of the two, containing about 5 to about 35% by
weight water and having:
() a mean particle size from about 5 to about 12 microns;
20 (i)  an Einlehner Hardness of from 1 to about 20;
(i)  an oil absorption value of from about 40 to less than 100 cc/100g;

(iv)  aBET surface area from 100 to 700 m*/g of silica.

Mean particle size is measured using a Malvern Particle Size Analyzer, Model

25  Mastersizer S, Malvern Instruments, Inc., Southborough, MA. 01772 wherein a helium-neon
gas laser beam is projected through a transparent cell which contains the silica particles
suspended in an aqueous solution. Light rays which strike the particles are scattered through
angles which are inversely proportional to the particle size. The photodetector array measures
the quantity of light at several predetermined angles. Electrical signals proportional to the

30 measured light flux values are then processed by a microcomputer system, against a scatter
pattern predicted from theoretical particles as defined by the refractive indices of the sample
and aqueous dispersant to determine the particle size distribution of the silica.

Einlehner hardness value is obtained using an Einlehner At-1000 Abrader to measure
35  the softness of the silica in the following manner: A Fourdrinier brass wire screen is weighed
and exposed to the action of a 10% aqueous silica suspension for a given number of
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gas |l aser beamis projected through a transparent cell which contains the
silica particles suspended in an aqueous solution. Light rays which strike
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surface area is determ ned by a BET nitrogen adsorption nethod described in

5 Brunauer et al., J. Am Chem Soc., 60, 309 (1938). The BET neasurenent
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conposi tion, unless ot ' i L LOF al |l neasurenents
are made at 25C, unl esriﬁi’r Eﬁbﬂbﬁﬁtﬁg R %SCRI PTI ON OF THE
| NVMENTION 15 The silica used to prepare the tooth whitening chewing gum

conposi tiong,of. the esent inventiogn is conprised of precipitated or
col | oi dal ijF ?%HC@ES%Ffomnae%thﬁéwh@v%éiﬁn%@ SRS FHPT FUT sﬂm@%ﬂ)&m@m@t from
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size ranging from about 3 microns to about 12 microns, and more preferably between about 5

to about 10 microns and a pH range from 4 to 10 preferably 6 to 9 when measured as a 5% by

20 weight slurry.

The silica used to prepare the chewing gum compositions of the present invention is
differentiated by means of its oil absorption value, having oil absorption value of less than 100
cc/100g, and preferably in the range of from 45 cc/100g silica to less than 70 cc/100g silica.

25 ’

A silica particularly useful in the practice of the present invention is marketed under the
trade designation Zeodent 105 by J. M Huber Co., Atlanta, GA 30327. An example of such
silica is Zeodent DP105, a silica precipitate having a water content of 5% by weight averaging
from about 7 to about 10 microns in diameter, having an Einlehner Hardness of 5, a BET

30  surface area of 390 m*/g of silica, an oil absorption of less than 70 cm®/100 g of silica. This
silica exhibits low abrasiveness to tooth enamel.

The silica abrasive can be used as the sole abrasive in preparing the chewing gum of the
present invention or in combination with other known dentifrice abrasives or polishing agents
35  including calcium carbonate, sodium bicarbonate, sodium metaphosphate, potassium
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gum conpo ron 0 e present 1 nvention contains |ngre ients
found P ﬁ@%V%%@E@HaI chewi ng gum conpositions, and at conventional 10
| evel s. The chemnng guntused in the tooth whi teni ng conposition of this
I nvention i efera a sugﬁ ess c S|nce sugarless guns do not

promot e too gg;na WSFd? ‘%@ﬁ@ Hpemyentiongis wellimopmen ar t
and t yiheaal dnyl indundenatyral or Sgthietic gﬂmtlﬁses&)r mixtures thereof. Representative natural

gurns or elastomers include chicle, natural rubber, jelutong, balata, guttapercha, lechi caspi,
sorva, guttakay, crown gum, perillo, or mixtures thereof. Representative synthetic gums or

20 elastomers include butadiene-styrene copolymers, polyisobutylene and isobutylene-isoprene
copolymers.

Plasticizing/softening agents commonly used in chewing gum compositions are suitable
for use in this invention, including gelatin, waxes and mixtures thereof in amounts of 0.1 to 5%
25 Dby weight.

The sweetening agent ingredient used in the practice of this invention may be selected
from a wide range of materials. Bulk sweeteners such as maltose including partially hydrolyzed
starch, corn syrup solids and sugar alcohols such as sorbitol, xylitol, mannitol and mixtures

30  thereof, and high intensity artificial sweeteners such as the soluble saccharin salts, i.e., sodium
or calcium saccharin salts, cyclamate salts, such as the sodium salt and the like, and the free
acid form of saccharin; dipeptide based sweetening agents such as L-aspartyl-L-phenyl-alanine
methy] ester and acesulfame potassium. The bulk sweetener is present in the chewing gum
composition of the present invention in amounts of about 40 to about 80 % by weight and

35  preferably about 50 to about 75 % by weight. The high intensity artificial sweetener is present
in the chewing gum composition of the present invention in amounts of about 0.1 to about 2%
by weight and preferably about 0.3 to 1% by weight.
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chewi ng gum base, one or nore plasticizing agents; at |east one sweetening
agents and at |least one flavoring agent. 15 Gum base materials suitable
for use iwotohmopsacti ce of this invention are well known ipeT/uSam1®se and

i nclude natural or synthetic gum bases or m xtures thereof. Representative
natural gunms or elastoners include chicle, natural rubber, jelutong,

bal ata, guttaper.cha echi caspi.,, .sorva, guttakay, crown gum, perillo, or
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sotld umveadht. and the like, and the free acid formof saccharin; dipeptide
based sweet eni ng agents such as L-aspartyl-L-phenyl-alanine nethyl ester
and acesul fane potassium The bul k sweetener is present in the chewing gum
conposi t i onQOfertagentp whsahmay heieoiporetédindhocheveng pumoutpodiionooftheut 80 %
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intensity artificial sweetener is present "I'n the chew ng gum conposition
of t hels3ptelyaselupley Berticwiarly rrinmeilpride, shcapeate, Tnq citisteasdringicanatendiight  and
pr &5 er ahlk ¥alahqitsedt dnfibu%%\bﬂi_clé\?kcgﬁi@e abuV60 0 DRRPG D, B 1 b 2nt 364 angl
addi tign to‘?}t %ﬁ [ R%zedg%gt S bl& ed above, t henggmaﬁogpom tions may %ﬁ SO
i ncl udB CTAVEAPPHRYZ O APopT QA8 me1ght 7ikg igps nfBticalg Vorhasphatgeisanaind t he
| i ke. Eo beyprespitdn the dhawinggum compositions of the present invention. Phosphate salts

include pyrophosphates, polyphosphates, polyphosphonates and mixtures thereof. The

pyrophosphate salts particularly useful in the chewing gum compositions of the present

20  invention include dialkali metal pyrophosphate salts, tetraalkali polyphosphate salts and
mixtures thereof. Tetrasodium pyrophosphate, tetrapotassium pyrophosphate and sodium
tripolyphosphate are the preferred phosphate salts. The phosphate salts may be present in the
chewing gum compositions of the invention in concentrations of about 0.5% to about 7% by
weight and preferably about 2 to about 3% by weight.

25 '

A sample procedure for formulating the chewing gum composition is as follows: the
gum base is first melted in a heated kettle at 55°-65°C. One or more of the sweeteners are then
added to the gum base followed by one or more flavors, zinc and phosphate salts the silica and
plasticizers or softeners. All ingredients are then mixed for a sufficient period of time to ensure

30  adequate dispersion. The mixture is then allowed to cool and is cut into suitable serving sizes.

The following examples are further illustrate to he present invention, but it is
understood that the invention is not limited thereto. All amounts and proportions referred to
herein and the appended claims are by weight.



di oxide may be utilized as a colorant. A variety of flavors known in the
art may be used, 5 including essential oils, such as cinnanon, spearm nt,
pepper m v ogdoiokdl , birch, anise and the |ike; natural fPCOiUSot/iBYors
derived fromthe essence of fruits, such as apple, pear, peach,

strawberry, cherry, apricot, orange, waternelon, banana and the |ike;
bean-derived flavors, such as coffee, cocoa and the |ike. Flavoring agents
are in%éﬁ%‘?—ﬁt ed in the chewing gum fornulation at a concentration of
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pol yphosphate salts and m xtures thereof. Tetrasodi um pyrophosphat e,
tetrapotassium pyrophosphate and sodium tripol yphosphate are the preferred
phosphate salts. The phosphate sal t sSTAREIbe present in the chew ng gum
conpositions of the invention in concentrations of about 0.5%to about 7%
by wei ght agd giref erably about 2 to about 3% by weight. 25 A sanple
procedure flor'®f PHUI at i ng the chew ng gum conpositi onMis®as fol | ows: the
gum base i s| Ginitmke Nel ted in a heated kettle at 55-65@Gs40ne or norg of the
sweet eners jaga.then added to the gum base foll owed ne or norg flavors,
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adequat e dijpatitsispip The mi xture is then allowed to coesh and is cUt into
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Malitol , 35.20

Xylitol 5.00

Flavor 2.42

Zinc gluconate 0.20

Tetrasodium pyrophosphate 1.10

Sodium tripolyphosphate 1.10

Zeodent DP105 ) 2.00

Na bicarbonate 0.50

Titanium dioxide 0.42

Gelatin 0.80

Carnauba wax 0.07

To evaluate the whitening efficacy of Chewing Gums A, B and C, squares of dental
15 enamel, 4 mm on a side, were cut from bovine incisors and embedded in clear polyester casting
resin to provide 1.5 cm square blocks with the labial surface exposed. In order to render the
tooth surfaces more similar to natural teeth and promote the formation of stain on the enamel,
the specimens were etched for 60 seconds in 0.2M HC1 followed by a final etch with 1%
phytic acid for 60 seconds. The etched specimens were rinsed with deionized water and
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understood that the invention is not limted thereto. Al anmounts and
proportions referred to herein and the appended clains are by weight. 5 WO
03/ 000065WP@3HWBE2/ 19349 Exanple A pair of chew ng guns @eIigpnzisdd Chew ng
Gum A and Chewi ng gum B were pr epared containing the precipitated silica,

Zeodentyb¥hHQS a@falrﬁ%‘éﬁ}ﬁritﬁé k e@fw1a1/ 8 & hrlg%s%ed@o pRvaltakasRect i vel y.
The ingredients bel ng. gum B

a. are ted In Che
cont ai AEEHen géﬁz@ swrgmé%ﬁlé @eé@u@h@w% A’fﬁ%téﬁnglb,%o&/fo\lfkewa#yeﬁ-
ZeodentdryibP ol e spedmeaplvaiieBeink rbtattBidy covitanitats of bistrevoluti@rs é)@tlfr@lﬁﬁes of
conparison, chew ng gum C was prepared having the same ingredients 10 as
Chewi ng Gum A except, the 2% by wei ght Zeodent DP 105 was replaced with 2%
by %ei ght Slhebidiohg bT(ﬁth\ESIprdplaI;ﬁdéxj’ieEldirg M§2 g of inGlant baffe, 252 400f iiBoartitdagl

22 50 UOpFARTE i g LSRR 0 S SO ATES 000, M 1
pyr oph o@pﬁw&s dlsq addedoi mhoka Zﬂpbwp%scmaw lyteypoulipspd Ehe agrrabes withgbe
ename] specimens attached thereto was placed in an incubator at 37°C with the specimens
rotating continuously through the staining broth and air. The staining broth was replaced once
10 every 24 hours. With each broth change the trough and specimens were rinsed and the
specimens toothbrushed with deionized water to remove any loose deposits. Daily broth
changes were continued for 10 to 14 days until the stain on the specimens was sufficiently dark
(L* score~35). Then, the specimens were removed from the staining broth, brushed
thoroughly with deionized water, and refrigerated in a humidor until used.
15
The intensity of the extrinsic stain on the teeth was measured by taking color readings
with a Minolta spectrophotometer. Measurements over the entire visible color spectrum were
obtained using the CIELAB color scale. This scale quantifies color according to 3 parameters,
L* (lightness-darkness scale), a* (red-green chroma), and b* (hellow-blue chroma). In order to
20  obtain reproducible readings, the stained enamel specimens were allowed fo air-dry at room
temperature for 30 minutes before measurements were made.

Measurements were conducted by aligning the center of the 4 mm square segment of
stained enamel directly over the 3 mm diameter targeting aperture of a Minolta®
25  spectrophotometer. An average of 3 readings using the L*a*b* scale were taken for each

specimen.

Before treatment, the baseline L¥*a*b* stain scores of the tooth specimens were

determined and used to stratify the teeth into balance groups. A mastication device of the type

30  described in Kleber et al, J. Dent. Res. 60:109:114 (1981) designed to simulate human
mastication of chewing gum, was used to treat the tooth specimens with the test chewing gum.
For testing, a stained tooth specimen was placed both in the upper and lower tooth holders of
the instrument. then 15 ml of freshly stimulated human saliva arising from paraffin chewing
was placed in the reservoir of the device and warned to 37°C. The saliva and chewing gum

35  were maintained at body temperature for proper chewing consistency during mechanical
mastication when the saliva reached the proper temperature, 3 pieces (approximately 5 grams)
of chewing gum were inserted between the positioning paddles directly over the lower tooth

7



Na bi carbonate 0.50 Titaniumdioxide 0.42 GCelatin 0.80 Camauba wax 0.07
To evaluate the whitening efficacy of Chewing Guns A, B and C, squares of
dent al 15wemafedoss 4 mm on a side, were cut from bovi ne i N@CTArSS2/93d9
enbedded in clear polyester casting resin to provide 1.5 cm square bl ocks

Wi th tbgechadi,dhe Wt%eeeetem%s@@bted WitR Eedhelthg %ﬂﬁ\d% Joheo aﬁcpp:i.mnﬂﬁésac es

more sim | ar to na ral te and note the matiQn of stain on the
enanel , t‘ Efaw chery ?@Fm%‘ﬁe%’é‘c%%sto SRS (R RYENES NS WRH by a
final gﬂmhsmmtrﬂml]},ﬂx&lewh&.tl c acid for 60 seconds. The etched speci nens were
rinsed with deionized water and 6 WO 03/ 000065 PCT/ US02/ 19349 attached to
a staining apparatus equi pped with a trough designed to provide alternate

i m&r si on oFOFh‘eingrﬁedh Aemsnitatoatreat perondy thesipeamenpwes nredd tdllewstl 4o diyng

broth gglligwed a.PX c&lof rean 5 'ﬁgldgf Atft!g?th%ﬁgsq 'txgﬁﬁ'% %ﬁé sg)epi?ﬂelﬁg \Jegé @%ﬁ%& n-a

const ant, rate u I ons per. m nut

pr epar 889 dgefal la?gldmleeelrgoréﬁr torsdeanmil resddyad staimfrom the et ﬂi@tl&ﬁbr resdings10 m
of redwetdwanidkéh. 7hhig ﬁetu s@@s;srbvﬁearu GhReor 28R cuﬁén fbeleptek &Rl ey pt i case
soy broth.to whi CQ%‘% %‘w?o addelfl of a 4- hour crococcus | uteus
cul t ur B2 FET ABPYF R URHN jA ROTRER y‘??élulfg%’ }& 1o FRHBg StRer et 0 was

pl 8ed in an incubator at 37C with the speC| rrens rotating continuously

throug;tggeaﬁ{ﬂ%{lg Pg broth and air. The staining broth was replaced once 10

every h each broth change the trough and speci nens were rinsed
and the spdbenwersll chotgebn thermetbrwif the sdeinedhiczthdvasanbulaal ustngthe GIEL.ABoose

Starn GRaRRAB RAELR - (eI E ot hEY Bl kAol oot alg 11
speci rré’%ﬁ%esﬁétrtée PRasHccdangesrn theewhitcaiess ),epqlrlgrﬁenepm Kd, andhistlewdhilg wi t h

dei®ni g&i6r WxY.eThe AEd/ahﬁfshhﬂ@drﬁE@ @hel dVeralinihah stofor uwhl dold#F8&or Jsi*The* iqapensity

of the tri,nsic s s neasured by t.aki ol or di ngs
Ag%) and represen 1;ts tlhe a’glhty OF the test cr:]hevv\ﬁng gum to remove stam a.né1 %fhften teeth % d

data are calculated and defined as follows:

« Stain removed = AE score after treatment
20 » Total stain available = AE score after treatment and pumicing
» %Stain removed = "stain removed" divided by "total stain available".

The average L*a*b* color scores for the extrinsic stain on the teeth at baseline and after
mechanical chewing of the 3 test gums for 20, 60 and 120 minutes are provided in Table II
25  below. The baseline (time 0) data show that all groups were well balanced for each color factor
before treatment. Table III below presents the corresponding calculated changes in each color
factor at the various chewing treatment times. Chewing gums A and B increased tooth
whiteness (larger AL*) significantly better than comparative gum C after 60 and 120 minutes of
treatment. Also the chewing gum was significantly more effective in reducing the brown color
30  (larger Ab*) than the comparative gum C.
The total amount of stain removed as determined by the overall change in color (AE) is
shown in Table IV below demonstrating that all 3 chewing gums were significantly effective in
removing some stain from the teeth after 20, 60 and 120 minutes of treatment. However,

35  chewing gums A and B were statistically more effective than comparative gum C in removing
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with a Mnolta spectrophotoneter. Measurenents over the entire visible

col or spectrum were obtained using the ClELAB col or scale. This scale
guanti f i ewoadsloaremccordi ng to 3 paraneters, L* (Iightnesecaarskness? scal e),
a* (red-green chroma), and b* (hellow blue chroma). In order to 20 obtain

r epr odiiinbhe wiReHinB 4seth b vRiPEM R SANRIGRTHIRL WBhE 180 hdpRd to air-dry
at room tenperature for 30 m nutes before neasurenents were nade.

Meas ur eeatmert ties i reprashntativd obg patspy ohevgng e gemtheee sepatatetimenfor uar e
segnent . of  st.aj.ned_enanel, directly over, the di.anmeter targeting
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usi ng fafter, thaiouRGELRINVRIR vERK S thd HewhBChimsS RES IR safffle0WCarld 84BNt . the
basel i ne L*a*b* stain scores of the tooth specinens were determned and
used tYerynelgaable chifeget eet h i nt o bal ance groups. A nastication device of the
type 30 described in Kleber et al, J. Dent. Res. 60:109:114 (1981)
designed to sinulate human nmastication of chew ng gum was used to treat

the tooth shegt¢raosalsulate thdperc@gtofeheehdved By thehdewl@Stimg allahst ai ned
tooth specinen was gl aced both in the upper. and | ower tooth holders of the

i nst r EERENING fiain onghefestiectnvasaprroted bipumisingtismiotaty pleanaAnGvVEGSe r om

S7C ROl R et SR A B ed R BRI (PR BE T AR YR RS 10

pridperthe bswicat). Gaead S BRCCoEsbOTatle TR ik CEhewiR Shint @tre@aveders idei@al i va
reached tghe proper tenperature, i eces (approximtely 5 grans) of

.3 !

chewi iy theistriRendhe frety aitcy mechapiesl CE%‘@“&&H - 6RiaRg 1 p8 suess. despeeitvely.over t he
| over Q! Bnhdwi Cﬁx%é ‘g}a@ -gjyég teeth
were treat le V\lll}ll\gh t gqg e%d%g%ﬁ%{)@?%%%g é,%; 1 SSIrlnﬁgttJlt e .etﬂ%aé'esh gum
and sdlherangésmuBerhsatdtisticalyaqyivakntriontiteadng Guar dendtremsvedd, d5entiRé%avenge
time t um. s, normally chewed. .5 Fol |l owinhg, each 20-m nute treatnment
per i poo,r}%%’%gg%f %@r@ %grléorn?lﬁg@ﬁ of E?%WBH%}@%@&TG HOR ?ﬁ?feésa‘,lsoand col or
r a3di nigndmBEliRed Mat €hew i (nand Aln8a WeRtsigdinBIp @SdrERASCIRItRarPihEl ced  using
a dental handpiece in order to clean all residual stain fromthe teeth,
t hen d‘@nmarqtlé(g@}hﬁgglg Gum C. Prior tests with mechanical brushing of similar stained teeth

with commercial toothpastes for approximately 5 minutes results in stain reductions of

approximately 25 to 50%. Thus Chewing Gums A and B approach the effectiveness of tooth

pastes in removing stain from teeth.



were again taken. This final step provided a value for each specinen that
represented the rmaxi mum anount of stain that potentially could be renov
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B 60 39.87 +3.24 3.90 +0.85 9.51+2.87
C 60 36.61+1.24 4.00 + 0.69 7.84 +1.51
A 120 40.09 +3.24 4.98 +0.92 11.89 +1.29
B 120 41.08 +3.77 430 +0.74 10.72 +2.86
C 120 36.81 % 1.40 3.82 +0.84 9.01+1.16
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Score$ Group Tine mn. 0o a0 e 0 50T, & e0rag S0
36.1212. 30 B 31+1,39 7.0292.23 C 0335:06%0. 68 4:38+0.84 6. 962HIF2.28

C 60 0.61+1.16 -0.35+0.21 0.88 +0.52

A 120 4.12+1.56 -0.13 +0.52 4.90 + 1.47

B 120 4.97 +3.04 -0.01 + 0.87 3.70 +2.61

C 120 . 0.81+1.24 -0.52 + 0.40 2.05+1.08
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A 20 37.33+2.42 5.040.45 8.99+0.98 B 20 37.232.97 4.78+1.11 7.93+1.96 C
20 36.17+0.82 3.99+0.84 7.60+2.02 A 60 38.81+2.62 4.72+0.82 10.74+1.23 B
60 39. 87"8024/08008D+0. 85 9. 51+2. 87 C 60 36. 61+1. 24 4. 00+0PE&I/URPB49819 51 A
120 40.09+3.24 4.98+0.92 11.89+1.29 B 120 41.08+3.77 4.30+0.74 10.72+2. 86
C 120 36.81+1.40 3.82+0.84 9.01+1.16 10 WO 03/ 000065 PCT/ US02/ 19349 TABLE

[l EXtTinsic Stain Renoved by Chew n
Treatrent Change in Stain Scores Ch
20 1.B7 1.29 -0.07+0.21 2.000.90 B 20 1.12+0.88 0.47+0.36 0.91+0. 67
0.17+4D. 73 -0. 36+0. 2%otas EiAnd (8B) andRGELcBond % In Bdrindk: IBA0SH4H 3. 75+ 1.35 B
3. 75+2. 83 0 410. 63 2. 492 28 C 60 0. 61+1 16 0 35+0 21 0 88+0 52 A 12

@unms  AL*, and Aa*,
Gum Chewing Tine mn. L* a*

and Ab* Scor

b*

g: éi 4 - o 524 Ehahbnl. 05+1 08 11 WO D@AOOAAGSABGTEUSAAE 9B $8ores
Chewing Gum Chewing Time(min.) AE Maximum AE Reduction (%)
A 20 2.54+1.37 28.26+4.43 10
B 20 1.75+0.69 29.24 +4.92 6
C 20 1.33+045 25.57 +5.48 5
A 60 4.76+ 1.65 28.26 +4.43 18
B 60 4,59+ 3.58 29.24+4.92 15
C 60 1.53 4+ 0.66 25.57+5.48 6
A 120 6.46 +2.01 28.26 +4.43 24
B 120 6.40+3.72 2924 +4.92 21
C 120 2.60+1.00 25.57+548 10
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TABLE N Total Change (AE) and Reduction (% in Extrinsic Dental Stain
Treatnent Total Change (EE) in Extrinsic Stain Scores Chew ng Gum Chew ng
Ti me m n.waB3Noss UM AE Reduction A 20 2.54+1. 37 28. 26+4 P43/U802/1B420
1.75+0.69 29.24+4.92 6 C 20 1.33 + 0.45 25.57 + 5.48 5 A 60 4.76 1.65
28.26+4.43 18 B 60 4.59 + 3.58 29.@4AsMm92 15 C 60 1.53+0.66 25.57+5.48 6
A 120 6.46+2.01 28.26+4.43 24 B 120 6.40+3.72 29.24+4.92 21 C 120
2.60+1.00 25.57 + 5.48 10 12 WO 03/000065 PCT/US02/ 19349 CLAIMS What is
cl ai meWhitis claifnedAs:t oot h whi t eni ng chewi ng gum conposition which renoves
stain fromthe enanel surfaces of teeth conprising: (a) about 20 to about
40% by wei ght of a_chewi ng gum base, (b) about 0.5 to about 3.0% by wei ght
of Sa sli-| Adaoarhiteinescheniies gan compestienvhmhnpmgvesstan frorpths engmebout  35% by
vei ght Walrefce@btheB@\doRrisiny) @ mean particle size fromabout 5 to about 12
mcrons; (ii) an Einl éhner hardness of from1l to about 20; (iii) an oil
absorption value of fromabout 40 to |l ess than 100 cc/100g; 15 (iv) a BET

surface arga) &oun2d @atioat 401 byRL€gfofsi dhbwing duen badee bal ance of the

conposi ti On(b?a nc}u?bgl o %bglllt%sé% Iyzvlvenlgl’xt o%\ges?ﬁc%%apcgcleas?%efﬂalaﬁ/c?ersl c%%taining about
10 5 to about 35% by weight water and having:

i) a mean particle size from about 5 to about 12 microns;
(i) an Einlehner hardness of from 1 to about 20;
(iii)  an oil absorption value of from about 40 to less than 100 cc/100g;

15 (iv)  aBET surface area from 100 to 700 m*/g of silica.

(c) the balance of the composition containing plasticizing, sweetening and flavoring

agents.

20 2. The composition of claim 1 wherein the gum contains about 0.5 to about 3.0% by weight of

silica.
6] a mean particle size from about 5 to about 10 microns;
(i1) an Einlehner hardness of from 1 to about 20;
25 (iii)  an oil absorption value of from about 45 to less than 70 cc/100g;

(iv)  aBET surface area from 100 to 700 m*/g of silica.

3. The composition of claim 1 wherein the silica is present at concentrations in the range of
about 1 to about 3% by weight.
30
4. The composition of claim 1 wherein the composition contains bulk sweeteners are selected
from sorbitol, xylitol and maltitol, and artificial sweeteners selected from aspartame and

acesulfame potassium.

35 5. The composition of claim 1 wherein a soluble zinc salt is present.

13



agents. 20 2. The conposition of claim1 wherein the gum contains about 0.5
to about 3.0% by weight of silica. (i) a nmean particle size fromabout 5

t o about WO ogioeroehs; (ii) an Einl ehner hardness of from PCraSabyousy9 20; 25
(iii) an oil absorption value of fromabout 45 to |l ess than 70 cc/100g;

(iv) acBEhednReRioA e a1alh AW ARE N {1888 o isSprbdctRat sconfOfr£BARESI ti ON

of claim V\h@rel n the @l%/l ca igilépresent at concentrations in the range of
about 1 t39°4bGAE tosdhod 1 fes Gntver 4. The conposition of claim1 wherein the

conposition contains bul k sweeteners are selected fromsorbitol, xylitol
and malti ol(j and.tartiffi'oaci %I‘ﬁdiv\e.et ner s ﬁgl ected from aspartanme and
acesul f ant FEPRSIGHO 818 > vien feang sHHIs 2C SHNR°1 wherein a sol ubl e

zint salt is present. 13 WD 03/000065 PCT/US02/ 19349 6. The conposition

of cl a'gmighevgbﬁ{gglsi@ioh%%%)ﬂjgé%m%réh?poﬁh%ﬁéﬁéﬂaﬁqgP{eséﬁt a concentration of

about 0.01 to about onposftion of claim5 wherein
the zinc salt is zinc gluconate. 5 8. The conposition of claim1 wherein a
pol yphosnhatemp&ition 8f Qi8S EMheredn thERRIHABRARL da@hs inithd HR téiridoaf@ n the

pol yphosphate salt is a mxtur? of tetrasodi um pyrophosphate and sodi um
tripol ypﬁgggfﬁ-gg&atq@dls@dmm tripolyphosphate.
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