
W O 0014856$ PCT/US00/03945 METHOD TO ENHANCE PEROXIDE TOOTH WHITENING
BACKGROUND OF THE, INVENTION Field of the Invention 10, This invention
relates generally to method for whitening human teeth, and
more-particularly to a method of whitening teeth by sequentially first
applying to the  teeth an alkaline rinse follow-td by brushing= with a
peroxide..containing dentifrice. The Prior Art, 15 A tooth is comprised of
an inner dentin layer and an outer hard enamel laver  that is the
protective layer of the tooth. The enamel laver of a tooth is naturally an
opaque white or slightly off white color. It is this enamel layer that can
become,  stained or discolored. The enamel laver of.a tooth is composed of
hydroxyapatite  mineral crystals that create a somewhat porous surface. It
is. believed that this porous  nature o ;the enamel laver is what allows
staining agents and discoloring substances  to permeate the enamel and
discolor the: tooth.. Many: substances that a person confronts or comes in
contact with on a daily  basis can "stain" or reduce the "whiteness" of
one's teeth.In particular,the foods, tobacco prod bets and fluids'such as
tea and coffee that one consumes tend-to stain  one's teeth. These products
or substances tend to accumulate, on the, enamel. layer of  the tooth' and
for n a film over the teeth. These staining and discoforirig substances ,
can then permeate the enamel layer.. This problem occurs gradually over
many years,  30 but imparts a noticeable discoloration of the enamel of
one''teeth. leans known to the art to effect whitening of teeth include:the
application, as  by brushing,-.to the teeth of'peroxide containing
dentifrice compositions of the type  disclosed in US 5,256,402 and US 5
814,309: 14- AUG 2U03'= ac 00/4856-3 PCTIUS0:0%03945. The aqueous.
dentifrice compositions disclosed these patents contain. a urea on  



hydrogen peroxide compound, an alkali pyrophosphate salt did an abrasive
material.  Although such peroxide dentifrice compositions o:. the prior art
are:effectiv=e in  whiitening teeth, the art continuously, seeks means: to
effect even greater tooth whitenin  efficacy. WO 98/3 13;1 discloses a
method ofwhitening teeth using separately  maintained peroxide gel and. a
bicarbonate paste dental components which are dispersed' I  together
~wherein the two components are combined and the:combination applied 110
simultaneously to the teetlbto effect: whitenin g. SUMMARY OF THE INVENTION
In accordance with the present invention it has now been-found that the
tooth  115 whitening effcacy of peroxide containing dentifrice
compositions. cane be substantially heightened by a method wherein there is
first applied to the teeth an aqueous rinse,  composition having an
alkaline pH- of about &'.0 to about 11.0 and thereafter brushing  the teeth
to which the rinse:has been previously applied with a peroxide containing
denti frice. 20 It is believed that the alkaline rinse application to the
teeth prior to brushing  with the. peroxide dentifrice activates and prom
rotes the rapid release of oxygen from the  peroxi.dL contained in the
dentifrice, such rapid release accounting for the observed  unexpected
heightened whitening obtained by the:brushing.. 25 DETAILED DESCRIPTION OF
THE INVENTION, The rinse formulations used in the practice of this
ilnverition comprise an  alkaline-solution having a pH. of at least about
8.0"1 or above, and preferably about 8.5 to  1.0.5... The :solvent for the
rinse ingredients. may be water or a solution of water arid 30 ethanol and
such solvent generally comprises about 70% to abort {)5% of the rinse, and
preferably= about 65%, to 95',i',, water: and about 0% to :35% ethanol..
Block polymers: of polyoxyethylene and polyoxypropylene, such as available
from _BASF-Wyandotte Co, Wyandotte; Mich. are':useful) as surfactants in
the  preparation of the rinse and service .to'solubilize flavor components
as weld as to  provide foaming action while rinsing. In addition,other
surfactants suitable for use in  the preparation of the rinse composition
include anionic surfactants such~ as sodium 



" 4 HU6. 20 13 WO 00/0-563 PCT/US00/03945 lauryl sulfate or sodium laurvi
sulfonate. The surfactant is employed in the. rinse:  composition at
concentrations ranging from about 0.1 o to about 10% 1 v weight of  the
rinse, and most preferably,i from a bout 0.5% to abut 2% by s weight.
Humectants such as glycerine - and sorbitol in amounts up to. about, 25%
weight; and preferably about 15% to 20% by-` weight may also be used in the
preparation of the rinse, About-3 to about 101/` by. weight and preferably
about ,4 to about 8% by  110, Nveight of an alkali metal such as sodium.
bicarbonate, sodium, carbonate. sodium hydroxide and mixtures thereof are
included in the rinse composition to adjust the pH.  to an alkaline range
of about-80 to about 11.0 and preferably 9.0 to about 10.5. Preservatives
such:as'sodium benzoate,methylparaben;'propylparaben and  15, benzoic acid
are included inlithe rinse composii o.zs at concentrations of about 0.1 to
about l.() by wei ht and~referahly 0.4 to,. 0:6 % by weight. Sodium
-benzoate is the  preferred' Preservative-: Flavering oils are incorporated
in the rinse: c_ompositio.n at a concentration of  20 about. 0.1 to 1.0 `fj
by z -eight, examples of whic h are oils of spearmint, peppermint,
wintergreen; menthol. cineol%, limonene, menthone:and mennth rl acetate. A
sweetening material is pre-erabl also employed as. a co element to the
favoring material.Suitable eetenin a eats include sodium saccharine, sodium
25 cyclamate, xylitol and aspartame in concentrations of'ahout 0.01 to
1.0%f% by- veigl:it.  Sodium saccharin is preferred. The dental rinse is
prepared by mixing tl e ingredient together to form a  homogeneous solution
of the constituent. ingredients. The rinse is used by first 30' applying a
small amount in the mouth. such as:one, cap fall,. and rising about the
tooth  surfaces.As will hereinafter be demonstrated,.a striking increase in
whitening is  observed :over a relatively, brief usage period when the
rinse of this; invention is first  employed in sequential steps; with a
peroxide dentifrice. W000/48563- t'CTTUUSOOIO3945 



The in redients of the' eroxide d ntifric composition used.' sed :in the
practice of  the present invention are dissolved or suspended in a vehicle
comprised;ofwater and  a;liutxtectant such as sorhitol pol 'ethyl z,e
ghical or Mlycerin. Water constitutes about  10 to about-40%0 icy weight of
the. peroxide ddctifrice_ of the present itnvcntiott and  preferably about
210 to about X30 o by -.vcight. Illustrative of pcolvet'hv ene glycols
useful .in the, practice of the present  invention innchide poluethvlene
glycols known bye the::trademark Carbowax which are  nonionic poiyme.rs: of
etliyl`ene oxide having the. general formula: 10' I-l?OCH,t (CH2 OCR, )n
CH.2 OH wherein n represents the average number of ox vethyiene groups. The
Carbo;ti~ax polyethylene gglyrcols are designated by S number  such a--,7
400:, 600, 800, 1000, 2000 which represents the average molecular weight..
T_kc molecule; , ei- ht ranee of the polyethylene :glycols used herein is
about 200 to  about 2000 and..preferahh' about 600 hereinafter refdired to
as PEG 6+J0 15 The-polyethylene glycbi component included in the
composiUotr of the present  invention constitutes about 18'to about 35% by
weight of the dentifrice composition  and preferably about 15 to about 25-%
by, weight. 20 Glycerin is included in the dentifrice con position of the
present inventiort izr  the range from 10 to abort 20% by weight and
preferably 12 to abut 15% bv:weight. The peroxide compound used to prepare
of the. dentifrice, compositiotn used in  thb practice.. of the present
invention is:included in an amount sufficient to allow 25 release of
sufficient oxygen during brushing of teeth to effect w=hiteniat _thereof.
Typically, the peroxide compound is employed in the di ntifrice composition
in  amounts so.that at least about 11.0% of the composition comprise..s a
peroxide.  Preferably_ the peroxide. compound comprises from about 5 to
about 15% by weight  of the composition. Examples of ,suitable peroxide
compounds' used to prepare. the 30 dentifrice cot npositions used in the
practice of the present invention include_calcium.  peroxide, llvdrogen
peroxide'dnd peroxides including urea peroxide; gly~ceryl  peroxide,
bcr~zoyl peroxide and the like.. A. 



preferred peroxide compound is urea  peroxide. 14 AUG 20, ') OO 48563
PCT/CISOO/03945 Abrasives suitable for use in the preparation of the
dentifrice composition  include silica. calcium pyrophosphate; dicalcium
diphosphate and calcined alumina.  The abrasive is incorporated in the
dentifrice composition at a concentration of about  0 to 30% by v eight and
preferably about 5 to 10% by weight, Calcined. alumina is a  preferred
~abrasive. Thickening agents-are included in the peroxide compositions of
the present  invention, in amounts from about 10% to about 25,!,,o by Nc
eight of the composition and  preferabh, about 12 to about. 20% b weiight.
Examples of suitable thickening agents 10 include polyexyethylcn, e
polyoxypropylene. block:copolymers having'the formula  HO( `7H!:!O}b(C;
H60)3(C2 O)hH wherein a.iss an integer such that. the hydrophobic  base
rep. r: sentedl by (C3HE,O) has a molecular weight of about 275) to 400, h
is all  integer such that tiro hydrophiilic portion represented. by
(C211-40) constitutes about 70- 80% by -,'eight of the copolymer. Block
eopoiym'ers of this, composition, are available. 15 corm lercally under the
trademark Pluronic F type: Piuronic F127 which, has a  ziic~ieuniar ei ht
of range of about 9000 to about. 14000 and.contairns 70% of the
hydrophilic poly=.oxyetl yleh b moiety is preferred for use as a felling
agent in the  practice of the present iuventiion, 20 Metal"ion
cltelating-agents when included' ii the peroxide dentifrice,
compositions-used in the priautice of,t ee present invention contribute
to'th . chemical  stability of the peroxide composition when an abrasive
such' as calcined alumina or  calcium pyrophosphate is; also present in the
dentil ce. Examples of Suitable. metal  ion chF Iatinl; a cats include '
all alimFetal stannates such as sodium, and potassium 25 stannate, etl
yleneciianiinetetracctic acid. (E17T'A) and its salts. The.metal for)
chelating agents are incorporated in the dentifrice compositions of the
present  invention at a concentration of about 0.01 to about 1% by weight..
Ii pr eparin the peroxide co i l7ositions: of the present invention ,the
ply of the.,  



3 composition is adjasted to a.range between about 3.0 and about
8'and.preferably about between about 5 an&l bout 7 with an acid such as
phosphoric acid. Pyrophosphate salts having; anti-tartar: effcacy such as
dialkali or tetra-all ail  metal pyrophosphate salts such as Na4 PI-07 ; K
P 0 , Na, K, P, 0,, Nat ley P- 0, and WO' 00/48563 PCTIUSOQ/03945 K H: Py O
may be included in th d nti rrc e c.onr:,~asitie?n of the present
inventioro at  a concentration: of about 0.5 to, about 0% by i eigh,t and
preferably about 1.5 to 5%  by weight. Fluoride salts having anti-caries of
icacymay also be incorporated in the  d~entifriee composition of thie
jrresent in rention and are characterised by their ability  to release f
uorid'c. ions in water, for example;. sodium fluoride, potassium fluoride,
sodium fluorosilicate, and sodium nronoftuoraophosp1iate (N N41 P). it. is
preferable to  employ a fluoride salt to rele'aise about 10 to abow, 1500
ppini of fluoridee ion.. 10 Flavor ingredients are. incorporated in the
peroxide denti iTice cosaposition at a  concentrate n ol: about: 0.5 5.0,
by weight. Sttitabld:flax ring constituents are  flavoring oils, e.g:. oils
e~ sp arnrii t peppermint ~~ intergreen. lr enthol c_irreole,  linaortenc,
menthone anA mentlivl acetate.. 15 A surfactant is also,included in! the
dentifrice composition of the present i vention and serves as, a
solubilizkig,. dispersin4:, emulsifyring and wetting agent and  is
especially of ective in solubilizing the fliaivor:ingredient present:.
Surfactants which  may be used in the practice of the present. intention
include cationic surfactants; } anionic surfactants such as sodium
lar~lrvl;suifate. and sodiur~~ l riry isi lfoacetate  arlrpholy tie and
amphoteric'surfact<ants Eke cocoamidopropyl lbetaine. A sweetening material
is pre 4rably also employed as a complement to the  flavoring material.
Suitable 'sweetening agents: are water soluble arid! include sodium 25
saccharin, sodium cyclamate;_ xyiitol, aspartame andthe like, in
concentrations of  about NO!: to 1'.0% by t , rf i . Sodium saccharin is
preferred_ . To prepare tire-peroxide dentifrice compositions oft the
pr-eserlt invention,  



water soluble salts such: assod u n saccharin and N MP are clrssol'Yred err
au ac ueous 30 vehicle-containing a humectant such as PEG 600 and glycer in
FolI:bwed!hy=aloe  addition of a polyoxyethylene-polyoxvpropvlene block
copoln,nler gelling agent and  the ingredients are mixed until a gel phase
is fon nedi An abrasive compound such as  calcium pyrophosfhat 'is added to
the gel and niixe.d to form a paste. The paste when  formed is cooled to
about 901130'7F., pruferable?'about 100F.. A.z .etal ion chelating 1'4 AUG
2U0311 'O 0tlf42563 PC T IVS00!Q3445, agent buffering agent, and peroxide
compound a1 tl n added to tl e paste and the  ingredients: mixed to obtain
air homogenotus.mixture.. The flavor and surfactant,, are  then added to
the. mixture to :obtain, a. finished. toothy whit ning paste of the present
mventiOn. The fc to in Example further, illustrates till present invention;
-but it is  understood that the invention. is not limited thereto. All
amounts a d proportions  referred to hereii and in the appended cl is are
by weight unless otherwise.  indicated. 10 Exanmtd Jr An _ l aline rite an
a peroxide dentifrice used in the method of the present  15 invention v as
_pr; pared containing the ingredients listed in Tables I and' I!I below,
TABLE I tend  20, 8.5. l tlayl Alcohol (95%%0)I O ut Pluronic F11081:0'
Pluronic F127  Peppermint flavor 693,2980 '. Purifid. water 



Glycerin Sodum Bicarbonate4!:0 Sodium, hcmroate0h50 Sodium. saccharin0:020
.c' &C Green No. 3 calar0:0002 Total 1100.0 The rir se. was prepared by
dissolrin in the. ethanoht ~vater mixture at room  rature the balanc of the
ingredients listed in .`fahid 1. The pH of the rinse was wwo OR/4563:
T.JLEIi W ?1IITENlNG;I)E;NTIFRTClO Liz ediants wt. % ly rin 12.0  PEG-600
15.0  PEG 2000 .6:0 Pw'if cd water 21 i:070  Sodium saccharin (E50  iN aMFP
0! 7 60  P1uronic F127 1 i', 0  Sodium Acid F -op1iosphaie 101  ET)TA --
disodium dihydi:ate <W,%) 01020  Sodium lauryl sulfate 6_80  Flavor
100_(}1.350  Urea Peroxide 1400  Phosphoric acid (85%) OL50  Calcined
ahunina 12.0  Total 100'010 1' 4 AU '`2~'fl3  



PT/US00(03945 The dentifrice composition was prepared by ,dispersing P'EG
2000 in a mixture  of PEG 600 and glycerin. Wat.r was added to the mixture
and the ingredien5 nixed.  for about 5 minutes.. Sodiuru saccharin and
sodium manofluorophosphhte (NaMFP)  were:add'ed and the.
resultantmrixture-stirred fdr 101 minutes, followed by the addition  of
Pl,ironic F1127 and stirring for 1 hour. The mixture: was then. deaerated
for 5  ruinutes and sodium. acid pyrophosphate an-d calcined alumina were
added -and the,  resulting paste mixed for 1:5 minutes: at. hi l~ speed'
tender aeuun . Urea peroxide was 10 added to the- paste whi& was
further:mixed for 10 minutes under vacuum at high  speed. Flavor oil was
then added to the pate and :mixed sunder vacuum for 5 minutes.  Sodium
lauryl sulfate was then added under vacuum for 5 minutes at lbw speed.
Phosphoric,acid was added'to adjustithe pli of the composition W,4.0- 5.0.
151 Twenty subjects ddt:rmined by a. dental: examiner to demonstrate the
presence  of dental stale were provided w vith a package containing the
rinse and .peroxide AUG 14 MI! W0.00144`;63' P6 T, US00,'O i345 dentif,heec
compositions of T,dbles Iland 'ii and. a soft bristled adult toothbrush.
Subjects sere iistructed to rinse with Sml bf the, rinse for eons iu~~ed
atel ~- follo\ve.d by brushing with the dentifrice for one minute, twice
daily (morning and  e etain ) for four tiveeks, Without water rinsing
-between the rinse regimen and the  dentifrice.regm nen. The level of stain
on the subjects teeth before the application of the, rinse `dentifrice
regimen or baseline arid after t: wNvo, thee. and four week,ititervals was
evaluated usinfu the Vita Shade Guide l lethod.'of Tooth Color Assessment.
This 10 staudardia; d shade guide which is used'by the dental prolessirini
includes sixteen  different shades. Previous assessments of shade change
using the brushing regimen  alone-\ ifhout..the benefit of tdhe alkaline
prerinse. produced a shade change: of 3..0 to  4.0. over the same 4 week
period. The results of the present assessr:n.eiit are recorded  in Table
III below. 15 



T A.BLL.. II Weeks of Treatment Chanee from Baseline Std. Deviation
5.950025439. 7.10002'5935 8:45002.0641 20 The results recorded in Table III
deiiionstrate that using the alkaline rinse prior  to bushing with a
peroxide'dentifrice hei~4hleris:th -01 whitening effect observed over,
brushing alone producing a,shade change of about:63 to about 8.5. I k AUG
2u03 WO 00/48563 PCT/US00/03945 LAMS What is ,claimed is: 1. A method for
effdcting heightened whitening of to eth w ich comprises the.  sequential
sups of first applying to the teeth an aqueous rinse composition  having an
alkaline pl-H of S`.O to! 11.O Hand.tlhereatle_r:ilt mediately brushing the
teeth to which the rinse, has been previously applied with, a peroxide
dentifrice  3.0 to effect whitening of the teeth. The method of cla',i~ni
1. wherein the peroxide is urea peroxide:. The method of claim l wherein
the peroxide compound is present in the 15 dentifrice eomposi1ion at a.
concentration Hof at least 1% by weight. 4. The method of claim I wherein
an abrasive is present in the dentifrice  composition at a o.oncentratidn
of about 0 to about-3% by weight of the  composition: The method of claim 4
wherein the abrasive compound calcined ahunina, 10 


