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[0002] The art does not disclose a chem cal
enhapbysstheraigi afablorant dbtenpesition rriesel tigel natamy is tcmlgr bleaching,
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chensiyatiastabilit ) beivwdered pbﬂﬁ@d@ﬁ[_ﬁbcﬁ@gﬁﬁﬂaﬂomt isucle a$ BD& Blue 1
the dentifrice for a significant period of tine at
and Ha&K ¥elstvedt and el evat ed tenperature ranges. BRIEF

U THE nvent i
1000 " oo o HPLEV FICRF e {Hy 4 P i G 4 entirice
M e
fachrf arat delerataniopoovt dn egtepdeti peniddastding bath at ambient and at

siologi cally stable peroxide species-providing
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[0005{1: i d ?1 ' egg’gy, tlhrére 1S a nee %{]ttor ?(f)rrrallt?l%ltjitngoalllt%frge ?gﬁg&qélr?@,y
tluoride ion, peroxide species and colorant (dye) in a single system with minimal
loss and degradation in color of the dentifrice for a significant period of time at both
ambient and elevated temperature ranges.

BRIEF SUMMARY OF THE INVENTION
[0004] The invention includes a composition for minimizing color fading in an
oral care composition that can include an organic dye-encapsulated silica shell
nanoparticle matrix, a fluoride ion-providing compound and c) a physiologically
stable peroxide species-providing compound (PSPC). The fluoride ion providing
compound may be present in an amount of about 0.1% to about 1% by weight and
the PSPC may be present in an amount of about 1% to about 20% by weight.
[0005]  Also disclosed herein are methods of minimizing color fading in an oral
dentifrice composition or mouthwash solution. Such methods include combining a

silica shell encapsulated organic dye Nanoparticle and a formulation comprising



the PSPC may be present in an anount of about 1% o
about 20% by wei ght. [0005] Al so disclosed herein are

woBIRRYBeST N nimi zing color fading in an oral pcT/ys2008/069931
dentifrice conmposition or nouthwash sol ution. Such

t hods i ncl ude .combi ni .a.siljca.shel]l encapsul ated
perofiig aRraetid KiRpER ore FbifRe the Ser shelbfncapuiated e
IRId, PeRIRAE 98t dEs SRAH ESti LN Qrd ifd; i
ra R e R PR e A P prmutation or
mouthanshaolitidrg wipaenxildsilipaticd encapsililedatydgandnstitle a
dentifrice fornulation or nmouthwash sol ution, wherein
providee celor istedilityedf| the pealpounprsétdon o atdersp shnee o eeks at up to 49 °C.
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incorpRIATEd BR B Ean LA B8N dRe &t A amiie} 15 a definition
' nithon ot o di o .
in thEPisBhe dBobke 1R R P Ticl SR RITeb R R Jofhre controls.
0007]000The 18 @ QRPROSH the @ssedt it tidhaseidel préaltisfhich
[ 4Jnclud% prgdgg¥§ whi ch argﬁsubs%antially IiSJ?d inS e are
substahérby lignid sudiaragen soobtkwasbuthwashmeeinge geli in character,
character, paste in character and/ _or are used to_ coat
pastegin ghgraster aney s rre paed Easeat e diles arneyad risidevices OF
. as flosses t oot hpbr ushes 0008] As used herein, the
1mpl?ne1Fﬂ£s" ?)%glsalsgioosﬁ?sc Wpos?t a Iiuesl‘le%ivhen referring to

[0008 OMPRYUNES] RERNS thd&lrnt cﬁh@% HAdStaBR NOhen referring to
Substantially break do or otherw se becone

compnmefdsentdnsehapdre donhpouhdd donot sulstantiylbcbrepkidow or
havi ng a desired effect. [Q009] The present invention
otheyveise becpmginefiepdee LPORINTOFAURHGH A 2 PRlyectaPder Folefvis 8f
d .ag Eﬂ care conposition and rel ated net hods. The
CSIIE r‘?g%‘é“ti on of the invention includes an organic dye-

[OOOSﬁnC s REEG i6SEA SR r8ARs ko 08 {tidrs!f8r Hﬁhfﬂﬁ_&fmg color fading
| uori I onprovi di ng conpound(s) and a peroxi de

of ansqaLis cpmpoisidiongarabrgateddnéthB8PCThe cohepdsititar ofde invention

i on-provi di ng conpound may be physiologically stable
incluglgelap oegasrie dy - enppawisded (sl Srl@ﬁ;namoa@ﬁét:i% ratgipoflgoride ion-
prov?dirllg)cgglp%%%ﬁt(s) 1a%)dbe¥ pg\l/‘eoix%]et spe-gpees-p@%e%igg%o%poaund (“PSPC"). The
fluoride ion-providing compound may be physiologically stable and present in any
amount desired; preferably about 0.1% to about 1% by weight. The PSPC may be a
physiologically stable and present in an amount of about 1% to about 7% by weight,
about 1% to about 10%, about 1% to about 15%, about 1% to about 20% or about 20%
or greater.
[0010]  Various examples of methods of preparing silica shell nanoparticles
encapsulating a dye molecule or other materials into the core have been reported.

Reference is made, for example, to U.S. Patents 6, 924,116 (Tan ef al.); U.S. Patent 6,
548,264 (Tan et al.), and U.S. Patent 6,800,122 (Anderson et al.) each of which disclose
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ositions inclu re not |mted

sodiuen SBIESS £¥Cdu] s HebazBed pNa fophes pdb-tpdsakpyahzole-3 carboxylic
( tetralodoPIuoggch?n) B&C $§||O? hbg%% (%%g}un1salt Y
acid)pFD&C Yellow No. 6 (sodlum salt of p-sulfophenylazo-B-naphtol-6-

mongeylisial); EDRE oy cred rPamnentor bR EHE of
sulfoBeﬁwlg&mD}yﬂé?}ﬁﬁ]'—%- 'T\S?QltﬁB)Q}-2-@u1fomumphenyl)-methylene}-[1-(N-
ethyl-N-p-sulfobenzyl)-0O -3,5-cyclohexadienimine], FD&C Blue No. 1 (disodium salt
of dibenzyldiethyldiaminotriphenylcarbinol trisulfonic acid anhydrite), FD&C Blue
No. 2 (sodium salt of disulfonic acid of indigo tin) and mixtures thereof in various
proportions. The concentration of the dye for the most effective result in the present
invention is present in the dentifrice composition in an amount of about 0.05 percent
to about 4 percent by weight.

[0013]  In one exemplary embodiment the silica shell encapsulated dye of the
composition of this invention is FD&C Blue No.1 or FD&C Yellow No. 5.



nonosul fonate), FD&C Green No. 3 (disodiumsalt of
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No. 1 (disodiumsalt of . ] .
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the nost effective result in the present invention is
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0. 05 percent to about 4 percent by wei
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encapdll fleAal R aSReTRIaAbYa AT HAMBRImay BE pREBADIrCald ¥ iount of about

encapsul ated silica shell nanoparticle matrix of the

1% teaquash’,iabouos %t o abaut 188, boabexth bitd abaut Py sueightef the total
area that survives osnotic pressure gradients
COmMRpASEting in no diffusion across the silica shell

00 .In the actice qf .the invention.,, the dye
[0016] 00 itk B8 B FEPERat el Bsb LR i B et B s fapped to
h D09 I . " 4. Se,, ; @ . .
e BRI LA SR R GHATRE, of LB, e o i i
invenpties dntexiem pdar yaernbodiroénta HERRC h¥dlde hboate #36lirahedito 3%

to about 10% or about 5% to about 25% wei ght of the
hydrpgem peroyifso sred peroxidn talcivamesersdeyprasilispie; pryphasabate,

that. proyi de per.oxi de. speci eferred to herein as .
persulRBpis; pefbolle P aryRhiRivy LimbaGHaNdes brettisgecs fivention
- . . I I o » .
el e ron bR PrliAAkisAh 2 L BERCALYidg gogiam peroxide,

stronkiyiehi pepeixidhe neagrasjurtrpeaoxiee tatidithe wdls Of paylpaae ipdssilicate,
ersilicate, perphosphate, persul phate, perborate and
perpg@m!@t%MP@r.camwe peelors sretiupspediorater petassinnypensilisate and
d.include geroxide cont ai ni ng conmpounds such as cal ci um
sodiygn PSISAIRONAE 4i um per oxi de, st ront i um per oxi de,

[00177RINESH MY t@%@@&f %g@ﬂﬂdg m&&@g}éviefe gl%%&f%@' i@h?,’hrefaesrred to

persilicat per phosphat e and percarbonate suc
hereisicdi“fltiopielehon ptevidpmg asmipeimier Shiy batieedndtiss thwiMtion. In
exem%?eqr?/%rlgggcﬁineénts, the fluoride ion providing compound include but are not
limited to sodium fluoride, potassium fluoride, calcium fluoride, magnesium
fluoride, stannous fluoride, stannous monofluorophosphate, sodium
monofluorophosphate and copper fluoride.
[0018]  Additional water-miscible organic solvents may be present in the
composition of invention. The water miscible solvent advantageously comprises or
alternatively comprises, one or more alkyl glycol ethers, hereafter “glycol ethers.”
Glycol ethers are well known and include but are not limited to mono- or dialkyl
ethers of polyols such as alkyl ethers of ethylene glycol. Exemplary glycol ether

species useful in the dentifrice compositions include but are not limited to

polyethylene glycol.
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such chemicals as menthol, carvone, and anethole.

[0021]  Inan alternate exemplary embodiment, the composition of this invention
turther includes a flavorant incorporated in the dentifrice or mouthwash
composition at a concentration in an amount about 0.5% to about 2% by weight.
[0022]  Inan alternate exemplary embodiment, the composition of this invention
turther includes de-ionized water (DI) in an amount of about 30% to about 50% by
weight.

[0023]  Sweeteners may also be incorporated in the dentifrice composition of this

invention. Sweeteners of the present invention include but are not limited to both



silica abrasive in an anount of about 0.1%to about
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[oozagr eS@nthe bRMQIHREBA of A6 bEkR duifAF@iMA ot daNde8Fith She present
ot hnatural and artificial sweeteners. Suitable
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vul 0S Sucrose ma

abousg)g,gg%gbaﬁmg%gyahe@hgeteners such as the sol uble
saccharin salts,;( i.e.), sodiumor calciumsaccharin
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such a L-aspartic_ acid derived sweeteners, such as
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hydroxeethylppapdtelanosé, ylteokpsevtiprthflrdetlaldse, hydaxgpnegsy] methyl
with the present invention there is utilized an orall
Cellu@éefeq&dalwcgweféﬁﬁh&ﬂ ecllylpes, @atriﬁ@r%pwnéﬂmg@rwcpmmema)ﬁy
available under the trademarks "Carbopol 934, 940, 974 P" from B.F. Goodrich, these
polymers consisting of colloidally water soluble polymers of polyacrylic acid cross-
linked with of about 0.75% to about 2% of polyallyl sucrose or polyallyl
pentaerythritol as a cross linking agent, often with molecular weights of about 4 to
about 5 million or more.
[0027]  Inan exemplary embodiment the organic thickener such as Carbopol and
or Xanthan may be incorporated in the dentifrice gel of the present invention in an
amount of about 0.1% to about 5% by weight.

[0028]  Various other materials may be incorporated into the dentifrice

components of this invention. Non-limiting examples thereof include preservatives,
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comprising dye encapsulated silica shell nanoparticle matrix and its effect on color
stability and fading over a given time and temperature range.

[0032] Example 1: A dentifrice formulation, sample A, was prepared comprising a
dentifrice gel with regular FD&C Blue 1 without peroxide species. The complete
formulation is detailed under Table 1, sample A.

[0033]  Example 2: A dentifrice formulation, sample B, was prepared comprising
the current simple whitening peroxide gel containing FD&C Blue 1 dye and 5.71 %
by weight of (35% hydrogen peroxide). The complete formulation is detailed under

Table 1, sample B.
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[0036] A series of color stability tests were conducted to evaluate the effect of
FD&C Blue #1 dye encapsulated silica shell nanoparticle matrix (0.8%) on a
dentifrice gel formulation comprising peroxide species and fluoride ions.

[0037]  Gel compositions having the same ingredients (except for different
peroxide species and silica-shell encapsulated dye nanoparticles) were prepared as
identified under Table 1. Examples 1-3 were studied and evaluated. Dentifrice gel
samples were allowed to age at room temperature and at 49 °C for a period of at
least three weeks. The color of the gel was recorded as an indication of long-term
color stability of the dentifrice gels.

[0038]  An international color system (CIELAB: measuring L*, a* and b*) was used
to determine the color change of the aged gels. Delta E* represents the total color
differences between room temperature aged sample and 49°C aged samples. The

results of three aged samples are illustrated in Table 2.
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color degradation. Color for sample B was significantly faded due to oxidation of

the dye and this oxidation occurs more rapidly with increasing temperature. But the
sample C with peroxide and encapsulated silica shell dye indicates a color change
comparable to that of the control sample A. Specifically, the improvement can also
immediately be seen in the b* value (conversion from yellow to blue) and in the L*
value (conversion from black to white).

[0040] Encapsulating an organic dye (colorant) in a silica based nanoparticle
matrix in the presence of peroxide and fluoride ions for a dentifrice gel exhibits the
most minimal color variation as a function of aging and exhibits similar color
changes to the non peroxide gel (control) formulation. Without being bound by
theory, this result is attributed to the increased shielding of the organic dye by the
silica shell nanoparticle matrix against oxidative reaction with peroxide and fluoride
species in the dentifrice gel. As such, the dentifrice composition not only improves
and enhances the color stability of the dentifrice gel but also significantly improves

consumers’ perception of product aesthetics.
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5. The composition of claim 1, wherein the PSPC is member chosen from hydrogen
peroxide, urea peroxide, calcium peroxide, persilicate, perphosphate, persulphate,

perborate and percarbonate.

6. The composition of claim 1, wherein the fluoride ion-providing compound is
member chosen from sodium fluoride, potassium fluoride, calcium fluoride,
magnesium fluoride, stannous fluoride, stannous monofluorophosphate, sodium

monofluorophosphate and copper fluoride.

7. The composition of claim 1 further comprising polyethylene glycol in an amount

of at least 5% by weight.
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of the oral care composition.

15. A method for minimizing color fading in an oral care composition, comprising:
a) combining the silica shell encapsulated dye nanoparticle with a formulation
comprising peroxide species and fluoride ions, and
b) stabilizing the silica shell encapsulated dye nanoparticle, peroxide species, and
fluoride ions in a dentifrice formulation or mouthwash solution, an
wherein the silica shell encapsulated dye nanoparticle provides color stability of the

dentifrice gel or mouthwash solution for at least three weeks at up to 49 °C.
16. The method of claim 15, wherein the organic dye encapsulated silica shell

nanoparticle matrix exhibits a low surface area that survives osmotic pressure

gradients resulting in an absence of substantial diffusion across the silica shell.

11
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