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JEFE DE DIVISION DE NUEVAS CREACIONES 

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 

E. S. D. 

REF: Expediente No. 04 094.410 - solicitud de patente de invenciôn a favor de 

COLGATE - PALMOLIVE COMPANY 

Repuesta a oficio No. 4707 del 4 de abril de 2008 

JUAN PABLO CADENA SARMIENTO, portador de la tarjeta profesional No. 

57.492 del C.S.J., obrando como apoderado de la sociedad COLGATE - 

PALMOLIVE COMPANY, segUn lo acredita el documento de poder presentado 

ante esa Division, me permito dar respuesta a las observaciones de carÆcter 

tØcnico y juridico, relacionadas con la patentabilidad, para la concesiOn de la 

patente de acuerdo con la DecisiOn 486 segUn el concepto tØcnico No. 787 

notificado por fijaciOn en lista de fecha 4 de abril de 2008. 

En atenciOn a las observaciones realizadas por el Seæor Examinador, 

primordialmente es necesario puntualizar sobre el propOsito de la segunda parte 

del articulo 16, que, en nuestro entender, busca proteger a un primer inventor 

frente a un segundo inventor cuando ambos pretenden protecciôn para la misma 

invenciOn; sin ser este el caso de la presente solicitud, puesto que tanto la 

solicitud en estudio como la solicitud colombiana citada por el seæor Examinador 

(Dl) provienen del mismo solicitante. Al tratarse del mismo solicitante y de los 

mismos inventores, la aplicaciOn de la citada provisiOn del articulo 16 no 

procederla, toda vez que no se cumpliria la finalidad perseguida. 

Adicionalmente, se llama la atenciOn del Seæor Examinador sobre la disposiciOn 

del articulo 17 en referencia a que toda divulgaciOn de la invenciOn realizada por el 
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inventor o su causahabiente dentro del aæo inmediatamente anterior a la 

presentación de la solicitud no podria ser tenida en cuenta para efectos de la 

determinaciôn del estado de la tØcnica. 

Asi, sobre la objeciôn del Seæor Examinador en cuÆnto a la novedad de la 

presente solicitud, una vez precisado que tanto Dl como la solicitud en estudio 

pertenecen a la misma familia de patentes y entraron a fase nacional el mismo dia, 

es claro que no deberlan ser consideradas como arte previo la una de la otra, 

mâxime cuando los dos documentos de patente presentan la misma fecha de 

prioridad. 

En conclusion, Dl no puede considerarse en ningUn caso como antecedente de la 

solicitud en estudio. 

En vista de lo anterior, respetuosamente solicitamos el retiro de las objeciones a la 

presente solicitud, sobre la base de los argumentos presentados, ya que, en 

opinion del solicitante, se cumple con todos los requisitos reglamentados en la 

DecisiOn 486. 

De la Seæora Jefe, 

Atentame te, 

JUAN PABLO CADENA SARMIENTO 

T.P. No. 57.492 del C.SJ. 

C.C. 80.41 0.337 de Usaquen 

Carrera 7 No. 71-21, Torre B, Of. 402 

Bogota, 2 de julio de 2008 
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(54) lItle: SHAPES FOR TOOTH WHITENING STRIPS 

(57) Abstract 

The present invention relates to a tooth 
whitening strip of material having a shape 
adapted to fit a user’s teeth. Each user has four 
front teeth, two canine teeth and additional bock 
teeth, such as molars. Each tooth has a front 
side, a tip, and a back side. The strip of material 
is of a shape so that the strip will substantially 
cover the front side of at least the user’s front 
four teeth and two canine teeth. The front 
sides of additional teeth may be covered. The 
tooth whitening strip will then fold over the tips 
and onto the back side of one or more of the 
front four teeth. However, the strip of material 
will not cover the tips of die two canine teeth. 
The strip of material may be of any shape that 
allows for the canines to protrude. Possible 
shapes Include substantially trapezoidal with 
or without stair stepped sides or notches, and 
rectangular with notches, stair stepped sides, or recesses. 
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SHAPES FOR TOOTH WHITENING STRIPS 

FIELD OF THE INVENTION 

PCT/US00/06604 

The present invention relates to improved shapes of a strip for a tooth whitening 

delivery system. The deli’eiy system comprises a strip of material and tooth whitening 

io substance. 

BACKGROUND OF THE INVENTION 

Tooth whitening has become popular in today’s culture. More and more 

consumers are searching for the best method to achieve tooth whitening. Professional 

is tooth bleach by a dentist is common. Generally, there are two types of proftssionat tooth 

bleaching: in the dentist’s office or outside of the,dentist’s office. In the office tooth 

bleaching generally involves several visits to the dentist and the use of a rubber dam to 1. 

protect the patient’s gums from the bleaching agents. Out of the office tooth bleaching 

generally involves the use of a device or tray which is made in the dental office to fit the 

20 patient’s teeth. The device is reused, and therefore, must be sufficiently robust to endure 

repeat handling, cleaning, filling, installation, and wearing. Typically, a patient uses the 

device in time periods when social contact can be avoided. 

There are now non-professional programs available to persons interested in 

whitening their teeth using commercial products avail4ble at drug stores. The commercial 

25 products provide a kit which includes a generic appliance and a container of bleaching gel. 

The obvious appeal is the lower cost of the program. A major disadvantage of this generic 

"one size fits all" appliance is the greater void space, between the interior walls of the 

appliance and the teeth versus a professionally fitted appliance. Hence, in order to insure 

intimate contact of the bleaching gel and the teeth surfaces, more bleaching gel is 

30 required. Furthermore, the poorer fit means a greater loss of bleaching gel onto the gums. 

into the oral cavity, and eventual ingestion. The commercial kits, an the outside-the-office 
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professionally administered program, require the user to clean and to reuse the appliance. 

Since generic appliances are not fitted to the individual user, they are even more bulky in 

the mouth than the fitted appliances and thus they restrict social discourse to a greater 

degree. 

s One attempt to remedy some of the problems of the commercial kits is disclosed in 

U.S. Patent 5,575,654, issued to Fontenot on November 19, 1996. Fontenot discloses a 

prepackaged moldable dental appliance adapted to fit a wide range of variously sized 

dental arches. In use, the dental appliance is removed from the packagin& aligned in a 

parallel fashion to the edges of the teeth and pushed over the teeth in the direction of the 

io periodontal tissue until it covers the teeth surfaces. 

Another solution is disclosed in U.S. Patent 5,310,563, issued to Curtis et al. on 

May 10, 1994. Curtis et al. disclose a putty-like material which is formed by pressing 

against the teeth. It is held in place by mechanical engagement with undercut surfaces and 

by friction. The composition encapsulates the active. 

Is Other methods are disclosed in U.S. Patent 5,425,953, issued to Sintov et al. on 

June 20, 1995. Sintov et aL discloses a liquid polymer composition for bleaching of the 

teeth. The liquid polymer composition forms a film alter applied to the teeth. Other 

references which disclose using a film in the oral cavity include U.S. Patent 4,713,243 

issued to Schiraldi et al. on December 15, 1987, and U.S. Patent 2,835,628, issued to 

20 Saffir on May 20, 1958. 

It is generally assumed that each user or patient will have four front teeth, two 

canine teeth, and additional back teeth, such as molars. This applies to both a user’s top 

set of teeth and the bottom set of teeth. The shape of the front four teeth and the canine 

teeth is generally the some on the top and bottom with the top set generally being larger. 

25 Each of the teeth has a front side, a back side, and a tip. The front side of the tooth is 

described as the side of the tooth that is visible to others and faces the lips of the mouth. 

The back side of the tooth is generally not visible to others unless the mouth is open wide. 

The tip of the tooth is defined as the portion of the tooth that is farthest from the gums. 

The tip may alternatively be described as the crown, the peak, the point, or the tops of the 

30 tooth. The tips of the front four teeth are very different is shape as the tips of the canines 

or back teeth. The front four teeth are generally flat in shape which allows for a tooth 
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whitening strip to easily fold over the tips of the teeth. The tip of the canine teeth 

generally come to a point or a cone shape. This shape is not conducive to a strip folding 

over or wrapping over the tip. A user of a strip of material covering the tip of the canines 

may find that the strip cannot easily confbrm and therefore does not stay in place for 

s extended periods of time. Additionally, it is not as easy for a user to place the strip of 

material over the top of the canines. The strip may also tear at the tip of the canine. In 

general, it is also preferred that the strip of material not fold over or wrap over the molars. 

The tips of the molars are generally square in shape and do not allow for a strip to easily 

fold over the tooth. However, depending upon the shape of the strip of material, folding 

10 over the top of the molars may be suitable. 

What is needed is a low cost commercial’ tooth whitening strip, which has a 

superior shape and which is in conformable contact with the appropriate tooth surfaces 

and will stay in place during normal daily activities. In addition a tooth whitening strip 

shape is needed which does not require extensive,’user placement manipulation to be 

15 certain of good contact. Furthermore, what is needed is a non-bulky active containment 

means that will permit the wearer to use the system during social discourse without 

interfering with the wearer’s speech or appearance. 

In patent application U.S. Ser. No. 09/040,000. and U.S. Pat. No. 5,879,691 there is 

disclosed a tooth whitening system. The system comprises a strip of flexible material and 

20 a tooth whitening substance. The shape of the strip was described as any shape that has 

rounded corners. The disclosures focused on the characteristics of the strip such as the 

flexural stifthess, the materials comprising the strip, the drape, and the interaction 

between the strip and the tooth whitening substance to hold the strip in place. The present 

inventors have now discovered that the shape of the tooth whitening strip is also 

25 important. Superior shapes of the tooth whitening strip allow for better adhesion of the 

tooth whitening strip and substance to the teeth. The improved shapes allow for the tooth 

whitening strips to remain on a user’s teeth for an even longer amount of time without 

slipping. Additionally, the new shapes make the strips less noticeable by the users. 

SUMMARY OF THE INVENTION 

30 The present invention relates to a tooth whitening strip of material having a shape 

adapted to fit a user’s teeth. Each user has four front teeth, two canine teeth and 
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additional back teeth, such as molars. Each tooth has a front side, a tip, and a back side. 

The strip of material is of a shape so that the strip will substantially cover the front side of 

at least the user’s front four teeth and two canine teeth. The front sides of additional teeth 

may be covered. The tooth whitening strip will then fold over the tips and onto the back 

s side of one or more of the front four teeth. However, the strip of material will not cover 

the tips of the two canine teeth. The strip of material may be of any shape that allows for 

the canines to protrude. Possible shapes include substantially trapezoidal with or without 

stair stepped sides or notches, and rectangular with notches, stair stepped sides, or 

recesses. 

io BRIEF DESCRIPTION OF THE DRAWINGS 

While the specification concludes with claims which particularly point out and 

distinctly claim the present invention, it is believed that the present invention will be 

better understood from the following description of preferred embodiments, taken in 

conjunction with the accompanying drawings, in which like reference numerals identify 

15 identical elements and wherein: 

FIG. I is a planar view of a tooth whitening strip of material which is substantially 

trapezoidal in shape; 

FIG. 2 is a planar view of a tooth whitening strip which is substantially trapezoidal 

in shape with stair stepped sides; 

20 FIG. 3 is a planar view of a tooth whitening strip which is substantially rectangular 

in shape with stair stepped sides; 

FIG. 4 is a planar view of a tooth whitening strip which is substantially rectangular 

in shape with notched sides; 

FIG. 5 is a planar view of a tooth whitening strip which is rectangular in shape 

25 with two slits; 

FIG. 6 is a planar view of a tooth whitening strip which is rectangular in shape 

with two cross-slits; 

FIG. 7 is a planar view of a tooth whitening strip which is rectangular in shape 

with two holes; 

30 FIG. 8 is a cross-sectional view of a user’s front six teeth; and 
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FIG. 9 is cross-sectional view of a tooth whitening strip placed upon a user’s front 

six teeth before being folded over the back sides of,the user’s teeth. 

DETAILED DESCRIPTION OF THE INYENTION 

The abbreviation "cm", as used herein, means centimeter. The abbreviation 

5 "mm", as used herein, means millimeter. 

Referring now to the drawings, and more particularly to FIG. 1, there is shown a 

first preferred embodiment of the present invention, which is generally indicated as 10. 

Embodiment 10 represents a tooth whitening stripiwhich is substantially trapezoidal in 

shape. Embodiment 10 has a first side 11 and second side 12, a third side 13, and a fourth 

to side 14. First side 11 and second side 12 are straight sides which angle in from the fourth 

side 14 to the third side 13. Third side 13 is concave and shorter then the fourth side 14. 

The fourth side 14 is convex. The fourth side 14 will be placed close to the bottom edge of 

the front side of a user’s bottom set of front teeth. Alternatively, if the strip is worn on the 

user’s top set of teeth, the fourth side 14 may be placâd along the top part of the front side 

is of a user’s top set of front teeth. A fold line 15 of embodiment 10 extends from first side 

11 to second side 12. The fold line 15 may be located closer to the third side 13 or the 

fourth side 14. The fold line 15 will be determined by the size of the user’s teeth and the 

placement of the tooth whitening strip on the user’s teeth. The third side 13 will be along 

the back side of a user’s teeth after the strip 10 is folded along the fold line 15. 

20 As shown in FIG. 2 by embodiment 20, the tooth whitening strip of material may 

be substantially trapezoidal in shape with stair stepped sides. Embodiment 20 has a first 

side 21, a second side 22, a third side 23, and a fourth side 24. Third side 23 is concave 

and shorter then the fourth side 24. The fourth side 24 is convex. First side 21 and 

second side 22 are both stair step sides. Fold line IS extends from the corners 26 and 27 

of the stair step in the first side 21 and the second sidei22, respectively. Embodiment 20 

can alternatively be described as two substantially trapezoidal shapes placed on top of one 

another. The top trapezoid is formed by the third side 23, the second side 22 from its 

corner 27 up to the third side 23, the fold line 25, and the first side 21 from its corner 26 

up to the third side 23. The bottom trapezoid is formed by the fold line 25, the second 

30 side 22 from its corner 27 down to the fourth side 24, the fourth side 24, and the first side 

21 from its corner 26 down to the fourth side 24. 
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FIG. 3 illustrates an alternative embodiment 30 of the present invention. The tooth 

whitening strip of material may be substantially rectangular in shape with stair stepped 

sides. Embodiment 30 has a first side 31 and second side 32, a third side 33, and a fourth 

side 34. First side 31 and second side 32 are both stair step sides. Fold line 35 extends 

s from the corners 36 and 37 of the stair step in the first side 31 and the second side 32, 

respectively. Embodiment 30 can also be described as two rectangles placed on top of one 

another. The top rectangle is formed by the third side 33, the second side 32 from its 

corner 37 up to the third side 33, the fold line 35, and the first side 31 from its corner 36 

up to the third side 33. This top rectangle may alternatively be described as a flap which 

io fits over the back sides of the user’s teeth. The bottom rectangle is formed by the fold line 

35, the second side 32 from its corner 37 down to the fourth side 34, the fourth side 34, 

and the first side 31 from its corner 36 down to the fourth side 34. 

The fold line 35 will be placed over the tips of a user’s teeth enabling the strip to 

fold down onto both the front side and the back side of the user’s teeth. The strip will be 

15 placed so that the user’s two canine teeth are just outside of corners 36 and 37. The fourth 

side 34 will be located close to the bottom edge of the front side of a user’s bottom set of 

front teeth. Alternatively if the strip is worn on the user’s top set of teeth, the fourth side 

34 may be placed along the top part of the front side of a user’s top set of front teeth. The 

third side 33 will be along the back side of a user’s teeth. 

20 FIG. 4 details a tooth whitening strip of material substantially rectangular in shape 

with notched sides. Embodiment 40 has a first side 41, second side 42, a third side 43 

and a fourth side 44. Third side 43 and fourth side 44 are both substantially straight sides 

and the same length. First side 41 and second side 42 have notches 46 and 47. 

respectively, which enable the tips of the canine teeth not to be covered when the strip is 

25 placed on the user’s teeth. Fold line 45 extends from notch 46 in the first side 41 to notch 

47 in the second side 42. Notches 46 and 47 as have a sideways V shapes as shown. The 

notches may be of any shape including rectangular, semi circles, etc. that allows the tips of 

the canine teeth to not be wrapped by embodiment 40. 

Embodiments 50, 60, and 70 are illustrated by FIGS. 5, 6, and 7 respectively. The 

30 tooth whitening strip of material of embodiments 50, 60, and 70 is substantially 

rectangular in shape with rounded corners. Each embodiment contains two recesses 
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which allow for protrusion of the canine teeth when the tooth whitening strip is placed on 

a user’s teeth. FIG. 5 illustrates where the recesses are straight slits 56 and 57. Slits 56 

and 57 extend from the outside edge of embodiment 50 to an interior point. Fold line 55 

extends between slits 56 and 57. FIG. 6 shows slits 66 and 67 which are cross-slits. 

5 Cross-slits 66 and 67 are located within embodiment 60. Fold line 65 extends from cross-

slit 66 to cross-slit 67. Embodiment 70 of FIG. 7 illustrates holes 76 and 77 in the strip. 

Holes 76 and 77 may be of any size that is sufficient for the tips of the canines to protrude. 

Fold line 75 extends between holes 76 and 77. 

FIG. 8 shows corresponding top 81 and front 82 view of a user’s bottom set of the 

io front six teeth. Top view 81 illustrates the generalarched shape found in the front six 

- teeth. The two canine teeth 83 and 84 are located on opposite sides of the four front teeth 

85. Not shown are additional back teeth, such as molars, which are Located next to each of 

the canine teeth. Front view 82 illustrates the general shapes, including the tips, of the 

front four teeth 85 and canine teeth 83 and 84. 

is FIG. 9 shows front, view 82 of a user’s front six teeth shown in FIG. 8 with the 

tooth ’whitening strip illustrated by embodiment 20 of FIG. 2. Embodiment 20 is shown 

placed along the teeth but not yet folded over the teeth. As illustrated, fourth side 24 is 

placed along the bottom portions of the front four teeth 85 and the two canine teeth 83 and 

84. Fold line 25 hits at the tips of the front four teeth 85 and allows the tips of the canine 

20 teeth 83 and 84 to be exposed. Canine teeth 83 and 84 protrude at the corners 26 and 27 

of the stair steps. Third side 23 will subsequently be folded down onto the back side of 

the four front teeth 85. 

Tooth Whitening Strip 

The tooth whitening strip may be called a tooth whitening strip of material, a strip 

25 of material, or a strip. The tooth whitening stripjrof material will have a shape that is 

adapted to fit a user’s teeth. It is preferred that the strip substantially covers the front side 

of at least a user’s front four teeth and two canine teeth. These teeth are the most visible 

teeth for most users. The strip of material may cover the front side of additional teeth 

such as the teeth next two the canine teeth. This may be desired if these teeth are visible 

30 to others. By substantially, it is meant that at least half of the front tooth surface is 

covered. The tooth whitening strip may cover all of the front tooth surface and may also 
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cover portions of the gums adjacent to the teeth. Generally, the tooth whitening strip will 

begin coverage at the point where the surface of the teeth intersect the gums. 

The tooth whitening strip will be foldable over the tips and onto the back sides of 

one or more of the front four teeth without covering the tips of the two canine teeth. The 

5 shape of the strip will allow for canine tips to not be covered. By folding over the tips it is 

meant that the strip covers or wraps around the front side of the tooth over the tip and onto 

the back side of the tooth. Depending upon the size of the strip of material, the entire 

back side of the tooth including the adjacent gum may be covered or only a portion of the 

back side of the tooth. 

10 The shape of the tooth whitening strip is critical to allow for coverage of the front 

side of the canines by not coverage of the tips. The shape of the strip may be any shape - 

which allows this to result. The shape of the tooth whitening strip may be of many 

shapes. The strip may be substantially trapezoidal in shape. The term substantially 

trapezoidal is used to mean any shape having four general sides where there are two sides 

is which are generally parallel or arched the same way. This may result when one side is 

convex and the opposing side is concave. The arched shape may help to reduce bunching 

of the strip and allow the strip to lay smoother along the surfaces of the teeth. The other 

two opposing sides will generally not be parallel. The strip may be substantially 

rectangular in shape. This is used generally to mean a shape with four sides which each of 

20 two sides are close to parallel. Parallel is used broadly to include when sides are arched, 

not straight, and generally not perpendicular. Alternatively, the strip may be of any shape 

such as round or oval. The strip may also be of a shape with many numbers of sides. The 

shape of the strip does not need to be symmetrical. 

Any of the sides or edges of the strip may be notched, stair stepped, or arched. By 

25 notched it is meant that there is a recess, indentation, or curve of some type. By stair 

stepped it is meant that the side is not straight and may contain one or more stair steps. 

The strip may also contain slits, cross-slits, holes, perforations, or any suitable formation 

that allows for the canines to protrude through or be avoided by the strip of material. In 

generally, a recess should allow approximately 2 cm for protrusion of the canines. 

30 ’ Each strip of material will contain a fold line. The fold line is defined as the part 
of the strip where the ’tips of the teeth meet the strip when the strip is folded or wrapped 



WO 00/54699 PC/US00I06604 

9 

over the tips. This line my be from the point where one recesses, stair steps, or notch on 

one side extends into the strip the farthest to where the other recess, stair step, or notch 

extends into the strip the farthest on the opposing side. For example, at the corner of a 

stair step or at the point of a notch. The fold line will generally extend from one side of 

s the strip to another parallel side and along the longer part of the strip. The fold line may 

be self adjusting depending upon the size and shape of the strip. With a trapezoidal shape 

strip, the fold line will be determined based upon the positioning of the strip on a user’s 

teeth. The fold line is generally up to about 4 cm in length for a strip designed to fit on a 

user’s bottom set of teeth. There is not a minimum requirement for the fold line as long as 

In 

10 part of the strip folds over the tips of at least part ofpne of the front four teeth. Generally, 

the fold line will be from about 0.1 cm to about 4cm, preferably from about 0.5 cm to 

about 3.5 cm, more preferably from about 1 cm to about 3.2 cm, and most preferably from 

about 2 cm to about 3.1 cm. For the top set of a user’s teeth, the fold line is up to about 

4.3 cm in length. The fold line is generally from about 0.1 cm to about 4.3 cm, preferably 

IS from about 0.5 cm to about 4 cm, more preferably from about 1 cm to about 3.5 cm and 

most preferably from about 2 cm to about 3.4 cm. 

Preferably, the shape of the strip of material is any shape that has rounded corners. 

"Rounded corners" is defined as not having any sharp angles or points. The conformable 

strip of material is preferably of a size that individually fits the row of teeth desired to be 

20 bleached. The size of the strip of material depends upon many factors, including the 

number of teeth to be bleached, the size of the teeth, and personal preference of the 

wearer. In general, the length of the strip of material is from about 2 cm to about 12 cm, 

preferably from about 3 cm to about 9 cm, and more:preferably from about 4 cm to about - 

6 cm. If the strip of material is stair stepped on the sides or trapezoidal shaped, the longer 

25 side of the strip of material is generally from about 3 cm to about 12 cm, preferably from 

about 3.1 to about 10 cm, more preferably from about 3.5 cm to about 8 cm, and most 

preferably from about 4 cm to about 6 cm. The shorter side is from about 0.1 cm to about 

12 cm, preferably from about 0.5 cm to about 8 cm, more preferably from about 1 cm to 

about 5 cm, and most preferably from about 1.5 cm to about 3 cm. The width of the strip 

30 of material will also depend upon many factors, including whether or not the strip of 

material wraps completely around the teeth and covers part or all of the front and back 
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surfaces of the tooth. In a general application, the width of the strip of material is from 

about 0.5 cm to about 4 cm and preferably from about 1 cm to about 2 cm. 

The strip of material serves as a protective barrier to substantially prevent saliva 

contacting the tooth whitening substance and leaching and/or erosion of the tooth 

5 whitening substance from the surface of the teeth by the wearer’s lips, tongue, and other 

soft tissue. In order for an active in tooth whitening substance to act upon the surface of 

tooth over an extended period of time, from several minutes to several hours, it is 

important to minimize such leaching and/or erosion. The term "act upon" is herein 

defined as bringing about a desired change. For example, if the substance is a tooth 

to 

whitener, it bleaches color bodies to bring about whitening. 

The strip of material may comprise materials such as polymers, natural and 

synthetic wovens, non-wovens, foil, paper, rubber, and combinations thereof. The strip of 

material may be a single layer of material or a laminate of more than one layer. Generally, 

the strip of material is substantially water impermeable. The material may be any type of 

is polymer that meets the required flexural rigidity and is compatible with tooth whitening 

actives, such as peroxide. The material may comprise a single polymer or a mixtures of 

polymers. Suitable polymers include, but are not limited to, polyethylene, 

ethylvinylacetate, ethylvinyl alcohol, polyesters such as Mylarfi manufactured by DuPont, 

fluoroplastics such as Teflonfi manufactured by DuPont, and combinations thereof. 

20 Preferably, the material is polyethylene. The strip of material is generally less than about 

1 mm thick, preferably less than about 0.05 mm thick, and more preferably from about U 
0.001 to about 0.03 mm thick. A polyethylene strip of material is preferably less than 

about 0.1 mm thick and more preferably from about 0.005 to about 0.02 mm thick. 

The strip of material may contain shallow pockets. When the substance is coated 

25 on a substance-coated side of strip of material, additional substance fills shallow pockets 

to provide reservoirs of additional substance. Additionally, the shallow pockets help to 

provide a texture to the delivery system. The film will preferably have an array of shallow 

pockets. Generally, the shallow pockets are approximately 0.4 mm across and 0.1 mm 

deep. When shallow pockets are included in the strip of material and substances are 

30 applied to it in various thicknesses, the overall thickness of the delivery system is 
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generally less than about 1 mm. Preferably, the overall thickness is less than about 6.5 

mm. 

Flexural stiffness is a material property that is a function of a combination of strip 

thickness, width, and material modulus of elasticit. This test is a method for measuring 

5 the rigidity of polyolefln film and sheeting. It determines the resistance to flexure of a 

sample by using a strain gauge affixed to the end of a horizontal beam. The opposite end 

of the beam presses across a strip of the sample to force a portion of the strip into a 

vertical groove in a horizontal platform upon which the sample rests. A microammeter, 

wired to the strain gauge is calibrated in grams of ’deflection force. The rigidity of the 

to sample is read directly from the microammeter and expressed as grams per centimeter of 

sample strip width. In the present invention, the strio of material has a flexural stiffness of 

less than about 5 grams/cm as measured on a Handl-O-Meter, model #211-300, available 

from Thwing-Albert Instrument Co. of Philadelphia, PA, as per test method ASTM 

D2923-95. Preferably, the strip of material has a flexural stiffness less than about 4 

15 grams/cm, more preferably less than about 3 grams/cm, and most preferably from about 

0.1 grams/cm to about 1 grams/cm. Preferably, the flexural stiffness of the strip of 

material is substantially constant and does not significantly change during normal use. 

For example, the strip of material does not need to be hydrated for the strip to achieve the 

low flexural stiffness in the above-specified ranges. 

20 This relatively low stiffness enables the strip of material to drape over the 

contoured surfaces of teeth with very little force being exerted; that is, conformity to the 

curvature of the wearet’s mouth and gaps between adjacent teeth is maintained because 

there is little residual force within strip of material to cause it to return to its substantially 

flat shape. The flexibility of the strip enables the strip of material to contact adjoining soft 

25 tissue over an extended period of time without physical irritation. The strip of material 

does not require pressure forming it against the teeth. 

The strip of material is held in place on a plurality of adjacent teeth by adhesive 

attachment provided by the substance. The viscosity and general tackiness of the 

substance cause the strip of material to be adhesivel’ attached to a plurality of adjacent 

30 teeth without substantial slippage under the potential friction from the lips, tongue, and 

other soft tissue rubbing against the strip of material during mouth movements associated 
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with talking, drinking, etc. However, this adhesion to the teeth is low enough to allow the 

delivery system to be easily removed by the wearer by peeling off the strip of material 

using one’s finger or fingernail. The delivery system is easily removable from the 

surfaces of the teeth without the use of an instrument, a chemical solvent, or undue 

s friction. Chemical solvents include any organic solvents commonly used in oral care 

products such as alcohol and other safe solvents such as water, which could be used to 

dilute the gelling agent. Undue friction is described as any type of rubbing with one’s 

finger or a soft implement, such as cotton balls, swabs, or gauze pads. 

A peel force of from about I gram to about 50 grams for a 1.5 cm strip width 

io (approximately 17 grams/cm) is all that is required. Preferably, the peel force is from 

about 5 grams to about 40 grams and more preferably from about 10 grams to about 30 

grams. The low peel force is desired for consumer handling purposes. The low peel force 

is possible because of the non-aggressive nature of a gel substance. Only when the 

flexural stiffness of the strip is low can the adhesion of the substance also be low. The 

is adhesion of a stiffer strip would have to be greater in proportion to the strip stiffness in 

order to prevent the strip from returning to its flat condition and pulling away from the 

contoured surface of a plurality of teeth. 

The strip of material may be formed by several of the film making processes 

known in the art. Preferably, a strip of material made of polyethylene is made by a blown 

20 process or a cast process. Processes, such as extrusion and other processes that do not 

affect the flexural rigidity of the strip of material, are also feasible. Additionally, the 
u 

substance may be incorporated onto the strip during the processing of the strip. The 

substance may be a laminate on the strip. 

Tooth Whitening Substance 

25 The tooth whitening substance is a composition, compound, or mixture capable of 

influencing or effecting a desired change in appearance and/or structure of the surface it 

contacts. Examples of appearance and structural changes include, but are not necessarily 

limited to, whitening, stain bleaching, stain removal, plaque removal, and tartar removal. 

Preferably, the active is for the whitening of the tooth surfaces. 

30The tooth whitening substance may be coated on the strip of material, be-applied 

by the user to the strip of material, or be applied by the user to their teeth and then apply 
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the ptrip ver the coated teeth. The amount of substance applied to the strip of material or 

teeth wifl dçp&upon.thç.siz.e.and  capacity of the�piece..of material, concentration of the 

active, dsireenefit. Generally, less than, about 1 gram of substance is required. 

Preferably, from about 0.05 grams to about 0.5 grams and more preferably from about 0.1 

s gram to about 0.4 grams of the substance is used. The amount of substance per square cm 

of material is less than about 0.2 grams/cm2, preferably from about 0.005 to about 0.1 

grams/cm2, and more preferably from about 0.01 grams/cm2 to about 0.04 grams/cm2. 

The substance of the present invention can-’ be in the form of a viscous liquid, 

past, gel, solution, or other suitajje_form ..that can provide sufficient adhes ion.., 

10 Preferably, the substance is in the form of a gel. The substance will have a viscosity of 

from about 200 to about 1,000,000 cps at low shear rates (less than one 1/seconds). 

Preferably, the viscosity is from about 100,000 to about 800,000 cps and more preferably 

from about 400,000 to about 600,000 cps. 

Actives suitable for whitening include any material safe for use in the oral cavity 

s which provides bleaching or stain removal. Theilactives suitable for whitening are 

selected from the group consisting of the peroxides, metal chlorites, perborates, 

percarbonates, peroxyacids, and combinations thereof. Suitable peroxide compounds 

include hydrogen peroxide, calcium peroxide, carbamide peroxide, and mixtures thereof. 

Most preferred is carbamide peroxide. Suitable metal chlorites include calcium chlorite, 
- 

20 barium chlorite, magnesium chlorite, lithium chlorite, sodium chlorite, and potassium 

chlorite. Additional whitening acti’,bs may be hycMh1drite And chlotine dioxide. The 

preferred chlorite is sodium chlorite. ’I 

The tooth whitening active is present in an amount of from about 0.01% to about 
- 

40°<’eight .of..thejubstance.... If a peroxide compound is chosen as the active, the 

25 peroxide compound should provide an amount of hydrogen peroxide equivalent of from 

about 0.1% to about 20%, preferably from about 0.5% to about 100/a, and most preferably 

from about 1% to about 7%, by weight of the substance. To deliver this amount of 

hydrogen peroxide equivalent, the peroxide compound, such as carbamide peroxide, is 

generally present in an amount of from about 0.1% to about 30% and preferably from 

30 about 3% to about 20%, by weight of the substance. 



WO 00/54699 

14 

PClUS00I06604 

The actives are generally contained in an aqueous gçl. The gel is a high viscosity 

matrix formd in glling agents known in the art. These gelling agents are safe for oral 

use, do not readily dissolve in saliva, and do not react with or inactivate the oral care 

compounds incorporated into them. Generally, the gelling agent is a swellable polymer. 

s Furthermore, the gel formed with these agents provides sufficient adhesive attachment of 

the film material -to the targeted area of the mouth. The level of gelling agent to form the 

gel composition is from about 0.1% to about 15%, preferably from about 1% to about 

10%, more preferably from about 2% to about 8%, and most preferably from about 4% to 

about No, by weight of the substance. 

10 Suitable gelling agents useful in the present invention include 

carboxypolymethylene, carboxymethyl cellulose, carboxypropyl cellulose, poloxamer, 

carrageenan, Veegum, carboxyvinyl polymers, and natural gums such as gum karaya, 

xanthan gum, Guar gum, gum arabic, gum tragacanth, and mixtures thereof. The 

preferable gelling agent for use in the present invention is carboxypolymethylene, 

is 

obtained from B. F. Goodrich Company under the tradename "Carbopol". Particularly 

preferable, Carbopols include Carbopol 934, 940, 941, 956 and mixtures thereof 

Particularly preferred is Carbopol 956. Carboxypolymethylene is a slightly acidic vinyl 

polymer with active carboxyl groups. The normal concentration of various 

carboxypolymethylene resins in water, according to the manufacturer, is below about 2%. 

20 However, it has been found that by preparing supersaturated carboxypolymethylene 

compositions having an absolute concentration in the ranges specified above, suitable 

high viscosity oral gel compositions may be prepared. 

The concentrated carboxypolymethylene gels have a number of important 

characteristics in addition to high viscosity. Enough carboxypolymethylene is added to 

25 the oral gel compositions beyond that required to provide high viscosity such that a 

significant quantity of saliva or water is required to lower the viscosity to the point that 

the composition may be diluted and washed out by saliva. The concentrated 

carboxypolymethylene composition also has a unique tackiness or stickiness which 

retains and seals the strp material it is affix to, 

30 particularly teeth. However, care should be taken to avoid too much 
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carboxypolymethylene thereby making insertion or withdrawal of the strip material 

difficult. 

Water is also present in the gel compositions disclosed herein. The water, 

employed in the present invention should, preferably, be deionized and free of organic 

5 impurities. Water comprises fi-orn about 0.1% to 950/, preferably from about 5% to 

about 90%, and most preferably from about 10% to about 801/6, by weight of the 

substance. This amount of water includes the free water that is added plus that amount 

that is introduced with other materials. 

A pH adjusting agent may also be added to optimize the storage stability of the gel 

LO and to make the substance safe for oral tissues. These pH adjusting agents. or buffers, 

can be any material which is suitable to adjust the pH of the substance. Suitable materials 

include sodium bicarbonate, sodium phosphate, sodium hydroxide, ammonium 

hydroxide, sodium stannate, triethanolamine, citric acid, hydrochloric acid, sodium 

citrate, and combinations thereof. The pH adjusting agents are added in sufficient 

is amounts so as to adjust the pH of the gel compositionto about 4.5 to about 11, preferably 

from about 5 to about 8.5, and more preferably from about 5.5 to about 7. pH adjusting 

agents are generally present in an amount of from about 0.01% to about 15% and 

preferably from about 0.05% to about 5%, by weight of the substance. 

While the gel described above provides sufficient adhesiveness, additional gelling 

20 agents may also be included in the formula to help the active ingredients adhere to the 

tissues of the oral cavity. Suitable agents include both polymers with limited water 

solubility as well as polymers lacking water solubility.hesp1ymersdepositathin 

film on both the oral cavity’s soft and hard tissues when saliva combines with the instant 

composition. Suitable limited water solubility adhesives include: hydroxy ethyl or propyl 

25 cellulose. Adhesives lacking water solubility include: ethyl cellulose and polyox resins. 

Another possible adhesive suitable for use in the instant composition is 

polyvinylpyrrolidone with a molecular weight of about 50,000 to about 300,000. Still 

another possible adhesive suitable for use in the instant, composition is a combination of 

Gantrez and the semisynthetic, water-soluble polymer carboxymethyl cellulose. 

30 An additional-carrier-material-may-also be added, to the .substance.Carrier -- --- S. --  

materials can be hume  Suitable humnectants include glycerin, sorbitol, polyethylene 
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glyycol. propylene glycol, and oth�c�r �eMWpUl‘y-WyZic�‘aIcohols. Humectants amre genera›llY 

present in an amount of from about ____tout0preferably from about 20% to 

about 800/s, and more preferably from 2htrn4_.5Q%-4o--abet-4O%,_by_fght of the 

substance. In addition to the above materials -of the gel of the present Invention, a number 

5 of other components can also be added to the substance. Additional components include, 

but are not limited to, flavoring agents, sweetening agents, xylitol, opacifiers, coloring 

agents, and chelants such as ethylenediaminetetraacetic acid. These additional 

ingredients can also be used in place of the compounds disclosed above. 

Release Liner 

10 The release liner may be formed from any material which exhibits less affinity for 

substance than substance exhibits for itself and for the strip of material. The release liner 

preferably comprises a rigid sheet of material such as polyethylene, paper, polyester, or 

other material which is then coaled with a non-stick type material. The release liner 

material may be coated with wax, silicone, polyester such as Teflonfi, fiuoropolymers, or 

15 other non-stick type materials. A preferred release liner is Scotchpakfi, produced by 3M. 

The release liner may be cut to substantially the same size and shape as the strip of 

material or the release liner may be cut larger than the strip of material to provide a 

readily accessible means for separating the material from the strip. The release liner may 

be formed from a brittle material which cracks when the strip is flexed or from multiple 

20 pieces of material or a scored piece of material. Alternatively, the release liner may be in 

two overlapping pieces such as a typical adhesive strip bandage type design. A further 

description of materials suitable as release agents is found in Kirk-Othmer Encyclopedia 

of Chemical Technology, Fourth Edition, Volume 21, pp. 207-218, incorporated herein 

by reference. 

25 Examples 

The strip of material is preferably a 0.009 mm thick piece of polyethylene film. 

The film preferably has an array of shallow pockets, typically 0.4 mm across and 0.1 mm 

deep.. The strip of material has a flexural stiffness of about 0.6 grams/cm as measured on 

a Handle-O-Meter, model #211-300, available from Thwing-Albert Instrument Co. 01 

30 Philadelphia, PA, as per test method ASTM D2923-95. 
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An example of a tooth whitener is a gel1’described as follows: Combine 70% 

glycerin, 5% carboxypolymethylene, 10% carbamide peroxide, and 15% water adjusted to 

pH 6.5 with sodium hydroxide. Mix until homogeheous. 

Additional examples of alternative tooth whitening gel are described as follows: 

5 Combine 8% carboxypolymethylene in approximately 
841/o water, add 4% sodium 

10 

15 

20 

25 

30 

hydroxide and enough sodium bicarbonate to bring the pH to about 10. Dissolve in 

3.75% sodium chlorite and mix until homogeneous. 

Combine 60% glycerin, 4.5% carboxypolymethylene, and 5% hydrogen peroxide. 

Add sodium hydroxide (50% solution) until the pHi is adjusted as desired and then add 

the remainder as water. Mix until homogeneous. 

Combine 56% glycerin, 6% carboxypolymethylene, 10% carbamide peroxide, and 

24% water. Add 4% sodium hydroxide (50% solution) to adjust the pH. Mix until 

homogeneous. 

Combine 68% glycerin, 6% carboxypolymethylene, 221% carbamide peroxide, and 

4% sodium hydroxide (50% solution). Mix until homogeneous. 

Combine 25% glycerin, 69.7% water, 2% xanthan gum, 3% 

carboxymethylcellulose, and 0.3% carbamide peroxide. Mix until homogeneous. 

Combine 240/9 poloxamer, 20% glycerin, 46% polyethylene glycol, and 10% 

carbamide peroxide. Mix until homogeneous. 

Commercial tooth whiteners, such as Opalescence and Nu-Pro Gold, are also 

operable with the delivery system of the present invention. 

Method of Use 

In practicing the present invention, a strip of material is applied by the user to the 

teeth. The side of the material facing the teeth is coated with a tooth whitening substance 

which is preferably in a viscous state to provide not only the active but also tackiness 
I. 

between the tooth surfaces and the strip of material to hold the strip in place for an 

extended period of time. Alternatively, the user may apply a tooth whitening substance to 

� the teeth or to the strip before applying the strip to the teeth. The strip of material readily 

conforms to the teeth by lightly pressing it against the teeth and/or by the wearer gently 

sucking through the gaps between the teeth. The strip of material is easily removed by 
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the wearer by peeling it off. Preferably, each successive treatment will use a fresh strip of 

material. 

The tooth surface is not required to be prepared before the delivery system is 

applied. For example, the wearer may or may not choose to brush his teeth or rinse his 

S mouth before applying the delivery system. The surfaces of the teeth are not required to 

be dried or to be excessively wet with saliva or water before the strip of material is 

applied. 

Preferably, the strip of material and substances are substantially transparent so as 

to be almost unnoticeable when worn. Thinness of the delivery system enables the higher 

io temperature inside of the wearer’s mouth to conduct heat through the strip of material to 

the normally cooler teeth in order to accelerate the rate of diffusion of the active material 

into the surfaces of the teeth. 

Preferably, the wearer applies the delivery system of the present to the teeth 

continuously for about 5 minutes to about 120 minutes a day, preferably from about 30 

is minutes to about 60 minutes. Generally, this is done once a day for about 7 to 28 days. 

The amount of time and the number of days are dependent upon several factors, including 

the amount of bleaching desired, the wearer’s teeth, and if initial or maintenance 

bleaching is desired. The bleaching is done to achieve a whitening benefit of 1-4 shade 

guide improvement as measured by VITA LUMINfi Vacuum Farbskala Shade Guides, a 

20 product of VITA Zahnfabrik, of BadSackingen, Germany. 

When the wearer removes the strip of material from the tooth, there may be a 

residue of substance remaining on the surface. This residual will not be great, as the 

tooth whitening substance has affinity for both the film and for itself. If residual 

substance remains, it may be easily removed by brushing or rinsing. 

25 While particular embodiments of the present invention have been illustrated and 

described, it will be obvious to those skilled in the art that various changes and 

modifications may be made without departing from the spirit and scope of the invention, 

and it is intended to cover in the appended claims all such modifications that are within 

the scope of the invention. 

30 



Eurupllsches Palsaftmit 

40European Patent Office 

400)) 
Office .uropóen di. brevets 

IIIIlIIIiIIIIIthINIIInIuOIImIIIliIUIl 
0’ut1cationnunter:0 535 816 A2 

EUROPEAN PATENT APPUCATIOP4 

() Application number: 92308294.5 fi mt CL6: A6IK 71169 A6IK 7/20 

' Date of ffing: 11.0992 

() Priority: 13.09.91 US 799241 
13.0991 US 759244 

fi Data of publication of application: 
07.04.93 BulletIn 93I14 

�) Designated Contracting States: 
AT BE CH DE DK ES FR GB IE IT U LU NL SE 

fi Applicant: Colgat..PalmoIlv. Company 
300 Park Avenue 
New York N.Y. 10023.7499 (US) 

Invenr: Nathon, Salim A. 
280 RIver Road 
PteMaay, New Jersey, (US) 

Inventor: Pr.ndpe, Mthmi 
141 Lynnflsld Ddvs 
East Wkidsor, New Jersey (US) 
Inventor: Chm.....kI, Mary Beth 
3 Ben Place 
Ptacatsway, New Jersey (US) 
Inventor: Drag., Vincent 
411 Ashland Avenue 
Sthmr Island, New York (US) 
Imentor: Smith, Saiw Paldey 
7 Ryan. Court 
Bordentown, New Jersey (US) 

@) Representative: Keamsy, Kevin David 
Nitholas at at 
KILBURN & STRODE 30 John Street 
London, WIN 200 (GB) 

() Abrasive tooth whltsnlng dentifrice of Improved stability. 

fi Abrasive dentifrice cxmWoelIIons containing an oxygen liberating whitening compound which I. 
stable with respect to oxygen level and exhibits heigblened and rapid whitening of teeth and stain 
removal which compo se. a combination of a dicalcium phosphate compound and a metal Ion free 
peroxide compound. 



EP 0535816 A2 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

s This invention relates generally to preparations for whitening human teeth, and more particularly, to a sta-
ble, storable composition which when applied onto the surface of teeth acts to whiten and polish teeth without 
damage to oral tissues. 

Z The Prior Art 
10 

A tooth is comprised of an inner dentin layer and an outer hard enamel layer that is the protective layer 
of the tooth. The enamel layer of  tooth Is naturally an opaque white or slightly off-white color. It Is this enamel 
layer that can become stained or discolored The enamel layer al’s Wh Is composed of hyfroxyapatlte mineral 
crystals that create a somewhat porous surface. It is believed that this porous nature of the enamel layer is 

15 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 products 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 form a pellicle film over the teeth. These staining and discoloring substances can then 

20 permeate the enamel layer. This problem occurs gradually over many years, but imparts a noticeable discol-
oration 

of 

the enamel of one’s teeth. 
Dentifrices, especially toothpaste, gels and powders containing active oxygen or hydrogen peroxide lib-

erating ingredients such as peroxides, perce,bonates and perborates of the alkali and alkaline earth metals 
or complex compounds containing hydrogen peroxide with salts of the alkali or alkaline earth metals have been 

25 dlsdosed In the prior art for the whitening of teeth. However, 
of 

all the peroxide compounds suggested by the 
prior art for whitening teeth, only two peroxide releasing compounds, urea peroxide and hydrogen peroxide, 
are approved by the Food and Drug Administration for use in oral compositions. 

One method for whitening teeth used by dental professionals Involves the use of 35% hydrogen peroxide 
In combination with heat and light to promote the oxidation reaction. This method, afthoughfa* is losing favor 

.90 with dentists because clinical and scientific evidence shows that high concentrations 
of 

peroxide are delete-
rious to oral tissues. 

Mother professional method for whitening teeth Involves the use of hydrogen peroxide generating com-
pounds such as urea peroxide (carbamide peroxide) at concentrations of about 10% to achieve the desbed 
whitening effect. Urea peroxide rapidly breaks down Into hydrogen peroxide due to the water present In saliva. 

35 This method is known as an office-monitored at-home bleaching system and Involves the use of a mouth guard 
or tray within which the bleaching agent is placed. The tray is then placed upon the teeth of the patient and 
bleaching is allowed to take place. This method of treatment has drawbacks Including tooth sensitivity, possibly 
due to darnineralizatlon and irritation of oral tissues. M additional disadvantage of the tray application method 
Is that the bleaching of  is very slow. 

40 There Is a demand In the marketplace fora tooth whitening product that can be used at home or In private 
by the consumer and is safe and easy to use. A product for home use cannot utilize the compositions or prod-
ucts for whitening teeth that are available for use by a trained dental professional. For example, the 35% hy-
drogen peroxide bleaching agent utilized by many dental practitioners to bleach teeth Is sufficiently concen-
trated to be Irritating and potentially dangerous for home use by the consumer. 

45 There are available in the marketplace non-abrasive dentifrice compositions for home use which contain 
1-3% by weight concentrations of hydrogen peroxide and when brushed on the teeth effect whitening and re-
moval of stains. 

A drawback to the use of horns use bleaching dentifrices containing oxygen liberating bleaching com-
pounds Is the tendency of these products to decompose within a relatively short period of time following men-

60 ufacture with concomitant be, of all or a substantial amount of the available oxygen thereby limiting the sf11-
cecy of these products as teeth whitening compositions. Peroxy compounds such as hydrogen peroxide are 
notoriously unstable with respect to maintenance of peroxide level and have been found to be difficult to for-
mulate kite aqueous gels or pastes which will have an adequate shelf-life and yet will readily liberate oxygen 
when applied to the oral cavity. Therefore, the prior art, for example U.S. 4,988,450 and U.S. 3,657,413 in for-

60 nwiatlng oxygen liberating compositions for the whitening of teeth utilize anhydrous powders or water-Wee 
pastes or gels which must be protected against contamination and chemical Interaction. Adiewberkto the use 
of such anhydrous products Is that, due to the absence of water application of the oral composition tends to 
desiccate oral tissues which beads to irritation and tissue damage. 
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Dentifrice whitening products formulated with peroxy compounds normally do not contain abrasive polish-
ing agents as such materials activate the rapid decomposition of the peroxy compounds whereby the oxygen 
whitening agent Is prematurely released. The gas evolution Is especially undesirable with a toothpaste or gel 
product as such gas evolution can cause swelling "or bursting of tubes containing same. Capped tubes filled 

5 with dentifrice products containing peroxy compounds and silica abrasives have been known to explode within 
one day after filling. When alumina abrasives are substituted for silica, the filed product Is pocketed with gas 
bubbles within days of filling. 

A drawback to the use of whitening products which an formulated without abrasives is that, in addition to 
having a stow bleaching action, the products we not effective in stain removal. Thus the polishing agent In-

10 corporated in a dentifrice acts to debride and physically scrub the external surface of teeth. This scrubbing 
action removes filmy bacterial and plaque layers as well as some of the stains and discoloring pigments that 
are found on teeth that cause the undesired discoloration. These polishing agents also microabrade the tooth 
so as to polish the teeth to give the enamel a more lustrous appearance and a higher optical sheen. This ml-
croabrasion action enhances the scrubbed teeth’s ability to reflect white light and thereby appear brighter. 

is Illustrative of non-abrasive oral compositions containing peroxide compounds include U.S. 4.980,152; 
4,839,156; 4,522,805 and 4,561,036. 

U.S. 4,980,152 discloses a non-abrasive aqueous oral gel composition comprising about 0.5 to about 10% 
by weight urea peroxide and 0.01 to 2% by weight of a fluoride providing compound. The composition further 
includes a thickening agent such as carboxy polymeth>lene, a non-Ionic surfactant such as Pluronic F127, at-
li soluble cellulose ethers as viscosity Increasing agents, potslum phosphate as a buffering agent and gly-
cerine as a carder and flavoring and sweetening agents. i 

U.S. Patent Nos. 4,8*156 discloses an aqueous dented gel containing 18-25% by weight of a polyoxy- 
ethylene polypropylene block copolymergelling agent, hydrogen peroxide, flevor, sweetening agent and a non-
ionic surfactant as the essential ingredients. 

25 U.S. Patent Nos. 4,522,805 and 4,561,036 diodose a stable toothpaste to aid In controlling periodontal 
disease, containing an oxidizing agent such as carbanide peroxide (urea peroxide) which dissociates into urea 
and hydrogen peroxide in the oral cavity, in a paste carder comprising an anionic detergent, sorbitol and gly-
cesin humectant and a thickening agent such as gum tmgacanth, sodium alginate or sodium carboxymethyl 
cellulose. 

30 U.S. Pat. No. 4,405,599 discloses a toothpaste consisting essentially of a combination of calcium peroxide 
and sodium peiborate oxidizing agents, dicalcium phosphate dihydrate, calcium carbonate and magnesium car-
bonate doming agents, sorbitol humectant, cornstarch and cellulose gum thickening agents, and an anionic 
detergent 

35 Summary of the Invention 

In accordance with the present Invention, It has now been found that abrasive dentifrice compositions 

ITh which contain a peroxide compound which Is stable with respect to active oxygen level and exhibits heightened 
and rapid whitening of teeth and stain removal Is obtained when using a combination ala dicaiclien phosphate 

40 compound and a metal Ion ft.e peroxide compound. 
In further accordance with the present invention, an aqueous abrasive oral composition which exhibits 

heightened and rapid whitening of teeth Is obtained when using a combination of a dicalcium phosphate com-
pound, a metal Ion free peroxide, a chelating agent and a thickening agent as hereinafter defined. 

As will hereinafter be Illustrated, the dentifrice compositions orthe present Invention exhibit better peroxide 
46 efficacy in removing stains from teeth than previously attained by the prior art. The compositions are stable 

at elevated temperatures, and can be used for both office monitored at-home applications as well as private 
brushing applications. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
a, 

The term "dicelcium phosphate compound" as used herein Includes within Its meaning both dicalcium 
phosphate-dihythete and anhydrous dicalcium phosphate or calcium pyrophosphate. Dicalcium phoephate-di-
hydrate and calcium pyrophosphate are compounds which have long been used as cleaning agents In tooth-
pastes. These calcium phosphate compounds have semlneralizing properties, their ionic constituents are prao. 

66 tically the some as those contained in dental enamel, which they combine with the property of Imparting ex-
cellent cleaning and polishing effects to oral compositions made therefam. A high beta phase calcium pyre-
phosphate Is preferred as the dicalcium phosphate compound for use in the present invention. 

The dentifrice compositions of the present invention are formulated using a metal ion free peroxide corn-
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pound as the whitening agent, a dicalcium phosphate compound as the abrasive polishing agent, a humectant, 
a surfactant, a sweetener and flavor. 

The dentifrice compositions of the present invention are further formulated using as ingredients, a metal 
Ion free peroxide compound as the whitening agent, adicalcitim phosphate compound as the abrasive polishing 

5 agent chelating agents such as sodium ethylene diamine tetracetic acid and sodium acid pyrophosphate, a 
thickening agent such as a poly (ethylene oxide) resin or  polyoxyothylene polyoxypropylene block copolymer 
thickener. 

Examples of suitable metal ion free peroxide compounds used to prepare the oral compositions of the pres-
ent Invention Include hydrogen peroxide and organic peroxides including urea peroxide (percaibamide), gly-

10 ceryl peroxide, benzoyl peroxide and the like. A preferred organic peroxide is urea peroxide. 
The peroxide component of the composition of the invention is Included in an amount sufficient to allow 

release of sufficient oxygen when the composition Is contacted with water, e.g., during brushing of teeth, to 
effect whitening thereof. Typically, the peroxide can be employed in the composition of the present invention 
In amounts so that at least about 1% of the composition composes a peroxide. Preferably, the peroxide corn-

Is prises from about I to about 20% by weight of the composition. More preferably, the peroxide comprises from 
about 5 to about 20% by weight of the composition. The active peroxide content (I.e., the equivalent of HA 
In the peroxide employed) is preferably between about 0.5 and about 6% by weight, and more preferably be-
tween about I and about 3% by weight 

The presence of a dicalcium phosphate compound in the composition of the present invention in addition 
to Its polishing function has been found to provide significant increased peroxide stability of the compositions 
is comparison to compositions with other abrasives. For example, when 40% by weight of calcium pyrophos-
phate was employed In combination with 10% by weight urea peroxide In a polyethylene glycol carder, a95% 
residual peroxide level was found after storage of the composition in a dosed container for 14 days at elevated 
temperatures (e.g. 100°F (384C)). 

25 In preparing the dentifrice compositions of the present invention, the dicalcium phosphate compound is 
included is the composition of the invention in an amount effective so as to inhibit breakdown of the peroxide 
in the composition during storage in a dosed container, but so as to allow release of sufficient oxygen from 
the peroxide when the composition is contacted with water, e.g., during brushing of teeth, to effect whitening 
thereof. Typically, the dicakium phosphate compound is Included in the composition of the present Invention 

30 in an amount c(from 20 to about 60% by weight, preferably from about 35to about 56%. 
Glycerin, sorbitci and polyethylene glycol in combination with water are useful as carder materials In the 

composition of the present Invention. Acombination of polyethylene glycol and water is preferred as the carder. 
Illustrative of the polyethylene glycols useful In the practice of the present Invention Include polyethylene 

glycols known by the trademark CARBOWAX which are nonionic polymers of ethylene oxide having the gee-
35 end formula: 

HOCH2(CH2OCH2)CH2OH 
wherein n represents the average numberofoxyethylene groups. The Carbowax polyethylene glycole are des-
ignated by a number such as 400, 800. SM. etc. which represents the average molecular weight The average 
molecularweight of the polyethylene glycols used herein is about 200-1000. preferably 400-800 and most pre-

40 ferably 600 (PEG 600). 
The glycerine, aoibitol or polyethylene glycol is Included in the compositions of the present invention in 

an amount of from about 2 to about 20% by weight and preferably about 5 to about 15% by weight Water is 
incorporated in aqueous dentifrice compositions of the present Invention at a concentration of about 5 t about 
30% by weight of the composition and preferably about 15 to about 25% by weight 

45 A surfactant is also Included in the dentifrice composition of the present Invention and serves as a solu-
bilizing, dispersing, emulsifying and wetting agent and is especially effective in solublizing the flavor present 
A particularly useful surfactant is a nonionic water soluble polyoxyethylene monoester of soibitol with a C-

ie 

fatty acid eater of sorbitol (and sorbltol anhydrides), consisting predominantly of the monoester, condensed 
with about 10-30, preferably about 20, moles of ethyleneoxide. The fatty acid (aliphatic hydrocaftn-mono-

50  acid) may be saturated or unsaturated, e.g. lauric, palm*Ic aim aric, oleic acids. Tween 20 is asp.-
daily preferred, which is a polyoxyethylene (20) sorbltan monolaurats. The nonlonlc surfactant may constitute 
about 0.5 to 5.0% by weight and preferably 0.5 to 3% by weight of the oral composition. 

Other classes of surfactants such as cationic surfactants, anionic surfactants such as sodium laurylsulfate 
and sodium laurylsulfoacetate, ampholytic or anpholerlc surfactants like cocoamidopropyl b.talne can also 

55 be employed. 
Other useful eurfadants include anionic surfaclants such as water soluble salts of higher fatty acid mon-

oglyceride monosulfates, such as sodium salts of the monosuifated monoglyceildes, or hydrogenated coconut 
oil fatty acids, higher alkylsulfates, such as sodium lauryl sulfate and alkyl aryl sulfonates, such as sodium do-
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dec)l benzene suifonate. Sodium laur)l sulfate is especially preferred as a surfactant In compositions contain-
ing urea peroxide. 

The flavor ingredient constitutes about 0.5 - 5.0% by weight of the dentice composition of the present 
Invention. Suitable flavoring constituents are flavoring oils, e.g., oils of spearmint, peppermint, Wlul5uI5, 

5 sassafras, dove, sage, eucalyptus, marjoram, cinnamon, ethyij acetate, methyl salicylate, and menthol. 
A sweetening material is preferably also employed as a complement to the flavoring material. Suitable 

sweetening agents are water soluble and include sodium aacchrin, sodium cyclamate, xylitol, aspartame and 
the Ike, In concentrations of about 0.01 to 1.0% by welghL Sodium saccharin Is preferred. 

Thickening or gelling agents may also be used in the formulation of the dentlrlce. Thickening agents in-
10 dude natural and synthetic gums and gum-Ike materials, such as carrageenan, Xanthan gum, alkali metal 

(e.g., K. Na) carboxymethyl cellulose and hydroxymethyt carboxymethyl cellulose, polyvinyl pyrrolidone, water 
soluble hydrophilic colloidal caiboxyvinyt polymers such as those sold under the trademark Carbopol 934 and 
940, hydroxysthyt cellulose, India gum, locust been gum, agv:modlfled starches, Inorganic thickeners such 
as colloidal silica, e.g. synthetic finely-divided silica including those sold under the trademarks Cab-O-Sll Sy-

16 bid, and Aeroell, or cross-linked polycarboxytate polymers available from GAF under the designation Ganbex 
ACV series. The thickening and galling agents are preferably present in the dentifrice in an amount within the 
range of about 0.3 to about 6% by weight 

Particularly useful thickening agents included in the composition of the present Invention are polyoxyethy-
lane polyoxypropytene block copolymers and poly(ethylene oxide) resins in amounts from about 10% to about 

20 25% by weight of the composition. Illustrative of the polyoxysthylene polyoxypropytene block copolymers use-
ful in the practice of the present invention Include block copolymers having the formula 
HO(CHO)b(C31,O).(C2H4O)J1 wherein a Is an Integer such that the hydrophobic base represented by 
(C31-.0) has a molecular weight of about 2750 to 4000, b is an integer such that the hydrophilic portion (moiety) 
represented by (C2N40) constitutes about 70410% by weight of the copolymer. Block copolymers of this Cam.. 

25 position are available commercially under the trademark Pluronic F type. 
Piuronic Flfl, which has a molecular weight Of 4000 and contains 70% Of the hydrophilic polyoxyethytene 

moeity is preferred in the practice of the present invention. 
Poly (ethylene oxide) resinous thickeners are available commercially ina molecular weight range of 50,000 

10 5,000,000. 
30 Polyox P4-10 available from Union Carbide Corp. as granules of water soluble poly (ethylene oxide) peeu-

doplastic resin having a molecular weight of about 100,000 ends Brookfield viscosity of 44 CPS (25°C, spindle 
1, speed 50 rpm) is a preferred pcly(ethytene oxide) pseudoplastic resin thickener for use In the dentifrice com-
positions of the present Invention. 

Other pseudopiastic resins such as acrylic acid polymers and cellulose esters may also be used as thick-
35 eners in the whitening compositions of the present invention. 

The thickening agents are preferably present in the dentifrice in an amount within the range of about 1.0 
to about 20 percent by weight and about 3 to about 10 percent by weight is preferred for use in the dentifrice 
compositions Of the present invention. 

Fluorine-providing salts having anti-caries efficacy may also be incorporated in the dentifrice of the present 
40 invention and are characterized by their ability to release fluoride ions in water. Among these materials are 

inorganic metal salts, for example, sodium fluoride, potassium fluoride, cuprous fluoride, a tin fluoride such 
as stannous fluoride or stannous chlorofluoride, sodium fluoroslicate, ammoniumfluorosillcate, sodium mono-
fluorophosphale, alumina mono-and di-fluorophosphate. 

It is preferable to employ a fluoride compound to release about 10-1,500 ppm of fluoride Ion. 
45 Pyrophosphate salts having anti-tartar efficacy such as a dialkall or tetra-alkali metal pyrophosphate salts 

such as Na4P2P7, KPO7, Na2K2PA, Na2H2P2Oy and K2H2P207, long chain polyphosphates such as sodium 
hexametaphosphate and cyclic phosphates such as sodium b nala phosphate may be incorporated in the den-
tifrice products of the present Invention preferably at a concentration of about 0.5 to about 8.0% by weight 

Synthetic anionic linear polymeric polycarboxylates which may be employed in the form of their partially 
50 or preferably fully neutralized water soluble alkali metal (e.g. potassium and preferably sodium) or ammonium 

salts may also be Incorporated in the dentifrice compositions of the present invention. Preferred are 1:4 to 4:1 
copolymers of rnatelc anhydride or acid soda polymerizable ethylenicelly unsaturated monomer preferably a 
lower alkyl vinyl ether such as methoxyethytene, having a molecularweight of about 30,000 to about 1,000,000 
available commercially from GAF Corporation under the trademark Gantrez. A preferred polycarboxylate for 

55 use in the present invention Is Gantrez S-97 which has a molecuierweight of 97,000. The polycarboxylate com-
pounds are Incorporated in the compositions of the present invention at a concentration of about 0.1 to about 
5% by weight and preferably about 0.3 to about 1.0 percent by weight. 

The dentifrice product of this invention may also contain conventional additional Ingredients such as cot-
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oring or whitening agents, or preservatives such as sodium benzoate, In minimal amounts of up to 5% by weight 
and preferably up to 1%. provided they do not Interfere with the chemical and cosmetic (physical) stability prop-
edles of the finished product. 

Peroxide stabilizers may also be added to the composition, such as sequestering or chelating agents, but-
5 fats, acidulating agents coating or encapsulating agents. Suitable chelating agents Include sodium acid pyr-

ophosphate, salts of ethylene diamine tetraacetic acid, e.g., disodlum calcium ethylene diamine tetraac.tic 

acid (Na2Ca EDTA), phosphoric acid, citric acid, sodium citrate, potassium citrate, sodksri pyrophosphate, po-

tassium pyrophosphate, disodhari, ethylenedlanine tetraaoelate and other anino polycarboxylic acids. Other 
examples of suitable chelating agents are dieth1enetiiamlne pentascetic acid, phosphonatee such as Dequest 

10 (trademark) available from Monsanto Chemical Company and azacydoheptane 221 diphosphonate. Such che-

lating agents stabilize the peroxide containing compositions by chelating metal Ions such as Fe4. Mn and 
cUd. The chelating agents are incorporated in the dentrifrice compositions of the present invention in an 

amount within the range of 0.1 to about 8.0% by weight and preferably about 0.5 to about 6.0% by weight 
Acidulating agents can be any organic acids like acetic acid, citric acid, lactic acid or gluconic acid. The 

15 acidulating agents are incorporated in the compositions of the present invention at concentrations of about 

0.1 to about 6.0% by weight of the composition. 
Examples of suitable coating agentafor encapsulating the peroxide include Carbowax, gelatin, and mineral 

ON. 

Agents used to diminish teeth sensitivity such as strontium chloride, potassium nitrate and potassium cit- LI 
20 rate can also be included in the compositions of the present invention at concentrations of about 0.1 to about 

10% bywelght 
In addition, anti-foaming agents such as slmethicone may also be incorporated in the dentifrice composi-

tions of the present invention at a concentration of 0.001 to about 0.1% by weight of the composition. 

In preparing the dentifrice compositions of the present Invention, it is advantageous to maintain the pH of 

25 the composition Ins now neutral or slightly acidic range, e.g.. about 50. to about 7.5. 
The dentifrice composition of the present invention may be prepared by suitably mixing the ingredients. 

For instance, a galling agent such as carboxymethyl cellulose is dispersed with a humectant water, polycar-

boxylats, peroxide compound, salts such as teirasodlum pyrophosphate, sodium acid pyrophosphate, sodium 
fluoride or sodium monolluom- phosphate, and saccharin are then added and raked. The dicaiclim phosphate, 

.30 surfactant, and flavor are then added. The Ingredients are then mixed under vacuum for about 15-30 minutes. 
The resulting gel or paste Is then tubed. 

The following examples are further illustrative of the present Invention, but it Is understood that the inven-

tion is not limited thereto. AN amounts and proportions referred to herein and in the appended dams are by 

weight unless otherwise Indicated. 
35 Aso  of bothpastes were prepared using the following Ingredients: 

LI 
40 

45 

50 

55 
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5 
CO*POdITIOW NO. 

10 

15 

25 

35 

35 

40 

45 

60 

Ingridlents 

Ursa Psresids 10 10 10, 

11202 ---II 3.0 3.0 

Calcium 

pyrophosphate 
40 40 40 40 ---

Glycerine q.. to 

100 

q.s. to 100 - 

PEG-600 5 5 q. 9. to 100 q. a. to 100 15 

PEG-8000 --- --- 8 

MC 1.3 1.3 

Cab-c-mu --- --- --- 4 

Ganersa 

5-97 (solid.) 
1.73 1.73 

Na4P207 2 2 --- 0.3 

Na2tI2P207 --- --- --- 1.7 

NaF --- 25ppm 

Flavor 1.5 1.5 1.5 1.5 1.5 

Tween 20 1.2 1.2 1.2 1.2 1.2 

DI HzO 

(d) 

9.8 9.8 
-- 

7.0 q... to 

100 

Pluronic 

F-127 

--- --- --- --- 20.0 

Saccharin --- --- --- --- 0.2 

Composition I was prepared by mixing glycerine, PEG 600 (polyethylene glycol 600) together with CMC 
55 (carboxymethyl cellulose), then adding Ganlrez S-97, urea peroxide. Na2H2P207, and Na41-12P207. The mixture 

was placed In a double planetary vacuum mUter. Calcium pyrophosphate. flavor and surfactant (Tween 20) 
were added to the mixture and the Ingredients mixed under vacuum for about 15-20 minutes. A homogeneous 
paste was obtained. 
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Composition 2 was prepared in the same manner as Composition I except that 25 ppm NsF was included 
in the composition. 

Composition 3 was prepared by heating PEG 600 to 130°F (54°C) adding PEG 6000 (polyethylene glycol 
8000) and urea peroxide. The mixture Is then transferred to a double planetary vacuum mixer. Calcium pyio� 

8 phosphate was added and the resulting paste mixed for 5 minutes. Flavor and surfactant were added and then 
mixed for an additional 15 minutes under vacuum. 

Composition 4 was prepared by adding fumed silica (Cab-o-Sll) to PEG4100. Water, urea peroxide, 
N9P2O7 and Na2H2P2O7 were added and mixed until all the ingredients were eel dispersed. To the resulting 
gel, calcium pyrophosphate, flavor cit and eurfactant were added and mixed under vacuum for 15-20 minutes. 

10 For comparative purposes, Composition C, a Plumnic gel formula containing 3% H202, was prepared fol-
lowing the procedure outlined in U.S. Patent No. 4,839,156. 

ComposItions 1-4 were tested for whitening efficacy. Extracted human molars having a high degree oldie-
coloration were exposed for 6 hours at 37°C to Compositions 1-4 to determine the whiteness of the teeth. 

Before the discolored teeth were exposed to Compositions 1-4, the color of the teeth was measured with 
15 a Gardner tristimulus calorimeter using values obtained from the CIE Le, as and be scale. This scale represents 

the mathematical approximation of the non-linear response of the eye to light 
A zero value for a’ and be means some shade of grey. Positive values for as and be indicate redness and 

yellowness. Negative as and be represents values for green and blue. After the 6 hour exposure time, the color 
of the teeth was again measured. The increase in whiteness is calculated using the equation delta E= ’I((delta 

20 Ls)2’ (delta as)2 + (delta be)2) where delta E represents an increase in whiteness. Delta L., delta so and delta 
be represent the changes that have occurred in these parameters after the bleaching process. 

The delta E values we recorded In Table 1. For purposes of comparison, the test procedure of Example I 
was repeated with the exception that comparative Composition C which did not contain calcium pyrophosphate 
was tested for whiteness. The results obtained with this comparative composition are also recorded in Table 

25 Ibelow. 

30 

35 

TABLE I 

Increase In Whiteness 

Composition Delta E 

1 7.1 

2 7.8 

3 6.6 

4 62 

C 4.9 

40 The data recorded in Table I show that when extracted human molars are exposed to compositions of the 
present Invention which contain calcium pyrophosphate, they achieve an Increase in whiteness which is on 
average 41% higher than teeth exposed to composition C, which does notcontaln calcium pyrophosphatsabra-
si 

45 EXAMPLE II 

The chemical stability of compositions 1,3 and 4 of Example I was determined by Initially analyzing the 
compositions for active oxygen (AO) and then storing the composition for 2 week periods at elevated temper-

50 
atures (100°F (380C), 110°F (439C)) and again analyzing the dentifrice for AO. 

The results of these analyses are summarized In Table II below. 

56 
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�11!1 

rt-= ’XT  AO 

Coso.Ltion gH Initial 2 vksQ % Recovery 
NO. 

100? 1100? 1000? 110°F’ 
(3.10 (4ilc.) (.t’c) (,*I *C-) 

1 5.5 1.65 1.55--- 94 

1 6.0 1.65 1.42*-- 86 

3 5.1 1.59 1.48 1.43 93 90 

4 6.2 1.51 1.43 1.30 95 86 

25 
* Results are after 3 weeks. 

The data recorded in Table It indicate that the stability of the peroxide dentifrices of the present Invention 
Is greater than 90% after 2 weeks at 100°F (38°C) and greater than 86% after 2 weeks at 110°F (43°C) Indi-
cating that these oral compositions are relatively stable. 

35 For pwposes o(compadeon, soon merolally available dentlMce sold ass tenth whitening composition was 
purchased at  local store. Ingredients listed on the product label Included: water, soibitol, dicalcium phosphate 
dihydrate, sodium bicarbonate, aluminum hydroxide, magnesium carbonate, calcium carbonate, cellulose gum, 
calcium peroxide and sodium perborate. When the dentifrice was analyzed for active oxygen, and it was do. 
termined that there was none, indicating low storage stability clithe peroxy compounds included in the denti-

35 110109. ii 

EXAMPLE III 

The stain removal properties of Composition 4 of Example’ I Is recorded in Table III below. An additional 
40 composition of the present invention was prepared designated Cbmposition 5whlth was prepared in the same 

manner as Composition I of Example I, except that the thideilng agent was Gantrez cross-linked with 1,9 
decediene, designated Gantrez ACV-4006. The cross-linked Ga’Mrez was substituted for CMC in Composition 
1. Composition 5 also did not contain N4P207 or Na2H2P307 or’Gantrez S-97. 

The stein removal properties of the coinposkions4and 5 "recorded in Table Ill below. The data recorded 
45 In Table UI shows the stain removal efficacy of toothpastes obt&ined from bovine teeth stained with tea and 

coffee after 50 strokes of brushing with compositions 4 and 5. 

55 

TABLE Ill ii 

STAIN REMOVAL1 

Composition No. Dilta E 

4 13.0 

5 11.5 

C 1 ___ 
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The data recorded in Table HI demonstrate that the compositions of the present Invention effect superior 
stain removal, especially when compared to Composition C. thereby demonstrating the Improved efficacy In 
stain removal attainable with the combination of a dicalcium phosphate abrasive compound and a peroxide 
compound 

An aqueous, abrasive whitening paste was prepared using the following ingredients: 

INGREDIENTS 

Urea Peroxide 10.0 

Calcium Pyrophosphate 27.5 

Dl Calcium phosphate dlhydrate 5.0 

GlycerIne 4.995 

PEG-600 10.0 

PolyoxN-10 5.0 

Sodium Iaityt Sulfate 02 

Na2Ca EDTA 1.0 

Simethicone 0.005 

N82H2P207 2.0 

Methyl Sallcylate 0.75 

011120 18.4 

Pluronic F-127 15.0 

Saccharin 0.1 

LI 

The paste was prepared In a Roes mlxer. Water, sodium acid pyrophosphate and Polyox P1-10 were stirred 
35 for 30 minutes. Pluronic F-127 and Polyethylene Glycol 600 were added and the mixture stirred for 1.5 bows 

atavacuum of -IS mmHg. Urea Peroxide was added to the mixture and stirring was continued for an additional 
30 n*iutes at -15 mmHg vacuum. Simethicone, saccharin, Na2CaEDTA, sodium lauryl sulfate and flavor were 
added and mixed for 15 minutes without vacuum. Then, a vacuum of 30 mmHg was applied and stirring con-
tinued for an additional 30 minutes. Calcium Pyrophosphate was added and stirring was continued for 30 mm- c.) 
utes under vecuwn (-3OmmHg). Dicaiclum phosphate dihydrete and glycerine were added and mixed for a fur-
ther 30 minutes under vacuum. The resulting product was a paste. The product when packaged Ins tube was 
stable and could be stored without evidence of peroxIde decomposition. 

To determine the whitening efficacy of the paste, three caries-free natural stained human molars were 
pumiced with Mytol (trademark) Tooth Cleaning Paste, and the initial color was determined by reflectance 

45 spectrometry using the Minolta Chrome Meter. The teeth were immersed In the paste prepared in Example IV 
and periodically removed and examined over a 4 hour period, and five readings of L a and b were taken of 
each examined tooth. 

The change in color was then calculated using the equation: 
delta E = ftdelta L � )2 + (delta )2 + (delta 

bso  
� )2J112 

Where delta E represents an increase In whiteness. The higher the delta E value, the whiter the tooth, a delta 
E value of 14 being the most white and a delta E valued I being the least whfte or discolored. These values 
are based on the calibration of the Minolta chrome meter using the 1mbyte Bioform (trademark) color ordered 
shade guide. 

The delta E values are recorded In Table IV below. 

55 For purposes of comparison, the procedure of Example IV was repeated with the exception that compar-
ative Composition C which did not contain calcium pyrophosphate, or the chelating agents dicalcium sodium 
EDTAI phosphoric acid, and sodium acid pyrophosphate was also tested for whiteness. The results obtained 
with this comparative composition designated composition ’C’ are also recorded in Table IV below. 

10 
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When the composition of Example IV was prepared without the chelating agents and the product tubed, 
bubbles rapidly formed In the product with the eventual bursting of the tube. 

For purposes of further comparison, the procedure of Example IV was repeated with the exception that 
a professional tooth bleaching gel obtained from a dentist consisting of urea peroxide in an anhydrous glycerine 

s base was also tested for whitening. The results obtained with this commercial product designated Composition 
C, are also recorded In Table IV. 

20 

TAVLE IV 

Increase in Whiteness 

Composition Delta E 

HOURS 

1 2 4 

EX.. IV 

C 

C, 

5.5 

2.4 

1 2.111 

6.4 

3.4 

&51 

8.1 

4.7 

4.78 

The delta E values recorded in Table IV show the increased whiteness of human molars obtained with an 
oral composition of the present Invention, especially when compared with the comparative compositions C 
and C, 

25 
EXAMPLE V 

30 

35 

40 

45 

An aqueous, abrasive paste was prepared using the foNowng inedlents: 

INGREDIENTS 

H202(35%) 10.0 

Dicalcium phosphate di-hydrate 50.0 

PEG-600 7.5 

Phosphoric Acid 0.5 

Na2CaEDTA 1.0 

Methyl sehcylate 0.75 

Tween20 0.60 

Dl 1120 19.55 

Pluronic F-127 10.0 

Saccharin 0.1 

The ingredients were mixed together In a Ross mixer. In preparing the paste composition, a gel was first 
made by mixing water, Polyethylene Glycol 600 and Pluronic F-1 27 for 1 hour under vacuum and then allowed 

so 
to stand under vacuum for at least 1 hour. After a deer gel was formed, the 35% hydrogen peroxide solution 
and phosphoric acid were added to the resulting mixture and stirring was continued for another 1 hour period 
under vacuum. Sodium saccharin, disodlumcalcium EDTA. Tween.20 and methyl sallc>late were then added 
and the stirring was continued under vacuum for an additional 1 hour. Finally, dicalcium phosphate dihydrate 
was added and the mixture stirred under vacuum for 2 hours, and left overnight under vacuum. The resulting 

55 
product was a paste. 

The tooth whitening efficacy of the pests of Example Vwas tested using a MInolta Chrome Meter following 
the procedure of Example IV. The results are recorded In Table V. 

For purposes of comparison, Composition C1 was again tested for whitening efficacy. The results of this 

11 
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comparative teat are also recorded in Table V. 
When the composition of Example V was prepared without the chelating agents, phosphoric acid and 

Na2C. EDTA, and the product tubed, bobbles rapidly formed In the product with the eventual bursting of the 
tube. 

S 
TABLE V 

10 

Is 

Increase In Whiteness 

Composition Delta E Hours 

1 2 4 

EX. II 

C1 

2.36 

2.11 

4.44 

3.50 

6.25 

4.78 

The delta E values recorded in Table V show the increased whiteness of human molars obtained with the 
composition of the present Invention, especially when compared with the comparative composition C1. 

20 
Claims 

1.Mabraslve dentifrice composition containing a peroxide compound which Is stable with respectto active 
oxygen level and exhibits heightened and rapid whitening of teeth and stain removal which composition corn-

25 
prisee a combination of a dicaicium phosphate compound and a metal ion free peroxide compound. 

2. The composition of to claim I wherein the metal ion free peroxide Is urea peroxide. 
3. The composition of to claim I wherein the metal ion free peroxide is hydrogen peroxide. 
4. The composition of claim I wherein the peroxide compound is present in the composition at a conoen-

tratlon of about Ito about 20% by weight of the composition. 

30 
S. The composition of claim I wherein the dicalcium phosphate compound Is calcium pyrophosphate. 
6. The composition of clean I wherein the dicalcium phosphate compound is present in the composition 

at a concentration of about 20 to about 60% by weight of the composition. 
T. The composition of claim 1 wherein the composition also contains a humectant, surfactant and thidi-

enec 

36 
S. The composition of claim I wherein the humectant Is a polyethylene glycol basing a molecular weight 

between about 200 to about 20,000. 
9. The composition of claim I wherein the humectant is glycerine, sorbitol, xylltcl, propylene glycol, or a 

mixture thereof. 
10. The composition of claim I wherein the surfactant Is a nonionlcwater soluble polyoxyethylene monoe-

slerofeorbilci with a C1,5fatty acid ester of sorbitol and scrbltol anhydrides. 
11. The composition of claim I wherein the thickening agent Is pdyoxyethylene polyoxypropylene block 

co 
12. The composition of daim I wherein the thickener Is ca,boxymethyl cellulose. 
13. The composition of claim I wherein the thickening agent is fumed colloidal dice. 

46 liThe composition of dam I wherein a synthetic anionic linear polymeric polycarbercylate is incorporated 
in the composition. 

16. The composition of claim I wherein an effective amount of an anti-tartar pyrophosphate salt Is incor-
porated In the composition. 

16. The composition of claim I wherein an agent which diminishes teeth sensitivity selected from the group 
consisting of strontium chloride. potassitan nitrate and potassium citrate is incorporated In the composition. 

17 The composition of claim i wherein the p11 of the composition is in the range of about 5.0 to about 7.5. 
18. An aqueous abrasive oral composition which exhibits heightened and rapid whitening of teeth, the com-

position being comprised of a diceldum phosphate compound, a metal Ion free peroxide, a chelating agent 
and a thickening agent 

55 19. The composition of claim 18 wherein the dicaJcim phosphate compound I. calcium pyrophosphate. 
20. The composition of dale 18 wherein the dicalcium phosphate compound Is dicalcitim phosphate dim-

hydrate. ihyd. 
21. The composition of claim 18 wherein the metal Ion free peroxide is hydrogen peroxide. 

12 
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2. Objeto de la invención 

� Titulo de la solicitud: CINTA PARA EL BLANQUEAMIENTO DE LAS 
SUPERFICIES DENTALES 

El objeto de la presente solicitud de patente de invención se relaciona con 
un sistema para el blanqueamiento de los dientes humanos, particularmente 
con una cinta utilizada para aplicarle un agente blanqueador a los dientes con 
fines de remover las manchas ubicadas en la superficie de los mismos. 

El problema planteado es la incidencia de manchas o reducciôn de la 
blancura de los dientes, causada particularmente por sustancias que entran en 
contacto diario con ellos como los alimentos, el tabaco y fluidos como el te y el 
cafØ, los cuales se acumulan en la capa de esmalte del diente y forman una 
pelicula sobre los mismos y con el tiempo genera una decoloración notable del 
esmalte de los dientes. 

(Th Para resolver este problema tØcnico, la solicitud en estudio propone un 
sistema para la aplicaciOn de una composiciôn que contiene agentes que 
blanquean la superficie de los dientes, basado en una pelicula delgada capaz 
de adherirse a la superficie hümeda de los dientes, y que esta conformada por 
una matriz deshidratada compuesta por oxido de etileno y por un plastificante, 
la cual incorpora un agente blanqueador sólido. 

n 

Reivindicaciones I - 9: Una pelicula fina y flexible con espesor determinado, 
que comprende una matriz polimØrica anhidrida de oxido de etileno (PM = 
100.000 y 10.000.000), hidratable en agua, que contiene un agente 
blanqueador solido a base de perOxido. Adicionalmente puede contener un 
plastificante. 

ClasificaciOn Intemacional de Patentes (/PC.): A61 K7/16, A61 K7120, 
A61 K6/00; A61 K8/22; A61 K8/86; A6IQII/00; A61K8/19; A61 K8/72. 

3. De la solicitud de Patente 

3.1. Reivindicaciones (artIculo 30 D 486) 

Esta Oficina se permite senalar que dentro de las reivindicaciones se encontró 
falta de claridad debido a que: 

Reivindicaciôn 1: La información adicional a las caracterIsticas esenciales 
de la pelicula para blanquear dientes como "...es hidratada por la saliva al 
ser aplicada a los dientes manchados y que de esta manera resulta efectiva 
para b/an quear los dientes" y ".. . el agente blanqueador a base de perOxido 
es so/ubilizado por la saliva presente en Ia cavidad bucal, activØndose su 
capacidad b/an queadora cuando la pelicula es situada y colocada sobre los 
dientes" , no contiene ninguna caracterIstica tØcnica esencial dirigida a la 
pelicula ya que se refiere a los efectos deseados de la cinta blanqueadora. 
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Las expresiones "aproximadamente" y "alrededor 
reivindicaciones I a 4, 7 y 9 son imprecisas, por lo tanto le 
las reivindicaciones y no permiten una comparación con 
tØcnica. 

4. Determinaciôn del Estado de la TØcnica 

M-A 
de", de las’ 
restan claridad a 
el estado de la 

La fecha que se ha tenido en cuenta para determinar el Estado de la TØcnica es la 
fecha de presentaciOn de la solicitud prioritaria: 22/02/2002. 

Teniendo en cuenta la fecha indicada se realizó la büsqueda en el estado de la 
tØcnica de documentos relacionados con la solicitud encontrÆndose el siguiente 
documento mÆs relevante: 

No Documento Titulo Fecha de Publicación* 

Dl W00054699 SHAPES FOR TOOTH 21/0912000 WHITENING STRIPS 
ABRASIVE TOOTH 

D2 EP0535816 WHITENING DENTRIFICE OF 07/0411993 
- _____________ IMPROVED STABILITY  

* Anterioridad Dl folios 73 a 82 y 02 folios 83 a 90. 

5. AnÆlisis de patentabilidad (artIculo 14, parr. 3 D486) 

5.1. Nivel inventivo (artIcu!o18 D486) 

� La reivindicación I se refiere a una pelicula fina y flexible que es 
hidratada por la saliva al ser aplicada a los dientes manchados y que de 
esta manera resulta efectiva para blanquear los dientes; la pelicula 
comprende una matriz polimØrica anhIdrida de oxido de etileno e 
hidratable en agua que contiene un agente blanqueador solido a base 
de perôxido, por lo que al ser aplicado a la superficie de los dientes 
manchados, el agente blanqueador a base de perOxido es solubilizado por 
la saliva presente en la cavidad bucal, activÆndose su capacidad 
blanqueadora cuando la pelicula es situada y colocada sobre los dientes; el 
polImero a base de ôxido de etileno tiene un peso molecular ubicado en el 
rango comprendido entre aproximadamente 100.000 y 10.000.000 Dalton, 
entre aproximadamente 100.000 y hasta alrededor de 1.500.000 Dalton 
(Reivindicación 2). En dicha pelicula el polimero a base de oxido de 
etileno esta conformado por desde 50 hasta alrededor de 95% en peso de 
la pelicula (Reivindicación 3); y el agente blanqueador solido estÆ 
presente en una cantidad desde aproximadamente 0.1 y hasta alrededor 
de 30% en peso del agente blanqueador solido, el cual puede ser 
percarbonato de sodio (Reivindicaciones 4 y 5). Adicionalmente en la 
pelicula, la matriz incorpora un agente plastificante (Reivindicaciôn 6) 
presente en una concentraciOn de desde aproximadamente 5.0 hasta 
alrededor de 30.0% (Reivindicación 7) que es glicerina (Reivindicación 
8). La mencionada pelicula tiene un espesor ubicado en el rango 
comprendido entre aproximadamente 20 y hasta alrededor de 1500 pm 
(Reivindicación 9). 



El nivel inventivo de dicha peilcula se ye afectado por los siguientes 
documentos mÆs cercanos encontrados en el Estado de la TØcnica: 

Dl que es el estado de la tØcnica mÆs cercano, enseæa una cinta blanqueadora 
de dientes compuesta por una pelicula de un material flexible como polietileno 
con un espesor de menos de 0.1 mm (folios 76, 81) e incorpora una sustancia 
activa blanqueadora de dientes que puede estar en forma de pasta u otra forma 
adecuada para proveer suficiente adhesion, seleccionada del grupo de peróxidos 
como peróxido de hidrogeno, de calcio, de carbamida y mezclas de los mismos, o 
percarbonatos; y estÆ presente en una cantidad de 0.01% a 40% (Folios 77 y 78) 
en forma de pasta (Folio 78). Adicionalmente, se puede incorporar dentro del 
material un agente humectante como glicerina. 

La cinta blanqueadora reivindicada en la clausula 1, se diferencia de Dl por la 
menciOn expresa del peso molecular del Oxido de etileno y por el estado fisico, a 
saber, solido, del agente blanqueador, el cual sin embargo se encuentra sugerido 
por la anterioridad, cuando menciona que la sustancia blanqueadora puede estar 
en una forma adecuada para proveer suficiente adhesiOn, diferente a una forma 

(Th de pasta, liquida, gel, o en soluciOn. Sin embargo, el efecto tØcnico conseiuido 
łor esta diferencia no se puede apreciar, ya que no se presentan estudios 
comparativos con otras cintas similares existentes en el estado de la tØcnica que 
demuestren su superioridad, a pesar de tener oxido de etileno con peso molecular 
entre 100.000 y 10.000.000 Dalton y el peroxido en estado solido, pues los 
resultados comparativos presentes en los folios 25 y 27 muestran cantidades de 
perOxido de otras cintas diferentes a las de la invenciOn, pero con valores de 
%H202 que se encuentran dentro de los valores reivindicados en la clausula 4, por 
tanto como estas cantidades ya eran conocidas, su efecto blanqueador tambiØn. 

El łroblema tØcnico obietivo de la solicitud es cOmo proporcionar una cinta 
blanqueadora de dientes alternativa a las existentes en el estado de la tØcnica. 

D2 enseæa composiciones dentifricas que contienen un perOxido como agente 
blanqueador, en una cantidad de 1% a 20% en peso total de la composiciOn, un 
agente espesante como poli (etilen oxido) (Folio 86) en una cantidad de 10% a 
25% en peso total de la composiciOn, que puede estar disponible en un peso 
molecular entre 50.000 y 5.000.000 Daltons (folio 87) y un agente humectante 
como glicerina (folio 86). TambiØn enseæa que son comónmente conocidos en el 
estado de la tØcnica los dentifricos en polvo (sOlido) que contienen como agente 
activo perOxidos y percarbonatos (Folio 84). 

Teniendo en cuenta que en Dl se describe una forma para solucionar el problema 
tØcnico, a saber, un sistema para la aplicaciOn de una composiciOn que contiene 
agentes que blanquean la superlicie de los dientes, basado en una pelicula 
delgada conformada por una matriz compuesta por oxido de etileno y un agente 
blanqueador; el experto en la materia podria obtener la cinta propuesta por la 
solicitud en estudio, al colocar el oxido de etileno con las caracterIsticas presentes 
en D2 dentro de la cinta blanqueadora de Dl. 

Adicionalmente, como no se presentan estudios que demuestren la ventaja 
comparativa o superioridad de la pelicula de la invenciOn frente a otras existentes 
en el estado de la tecnica; no se puede evidenciar el salto inventivo pretendido 
por el solicitante. 



Asi las cosas, la pelicula de las reivindicaciones I a 9, no puede considerarse 
inventiva. 

6. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados 
asi: 

-Reivindicaciones 
N° Documento N° Requisito que Afecta Afectadas 
Dl W00054699 1-9 Nivel inventivo 
D2 EP0535816 1-9 Nivel inventivo 

7. Respuesta a los argumentos del solicitante: 

RefiriØndose al auto dictado por este Despacho notificado por fijación en lista 
de 04 de abril de 2008, el solicitante objeta la ausencia de nivel inventivo con 
la que se concluye el concepto tØcnico N° 787, argumentando que la solicitud 
colombiana Dl, no puede considerarse en ningün caso como antecedente de 
la solicitud en estudio para objetar su novedad, puesto que ambas solicitudes 
pertenecen a la misma familia de patentes y entraron a fase nacional el 
mismo dIa, y presentan la misma fecha de prioridad. 

Teniendo en cuenta el argumento anteriormente expuesto por el solicitante, 
se procedió a realizar el anÆlisis de patentabilidad con anterioridades 
diferentes, en el cual se concluye que: 

a. Tal y como enseæa DI (ver anÆlisis de nivel inventivo, folio 94), 
problemas de manchas o reducciOn de la blancura de los dientes, 
causada particularmente por sustancias que entran en contacto diario 
con ellos como los alimentos, el tabaco y fluidos como el te y el cafØ, los 
cuales se acumulan en la capa de esmalte del diente y forman una 
pelIcula sobre los mismos y con el tiempo genera una decoloraciOn 
notable del esmalte de los dientes, eran a la fecha muy comunes; por lo 
que Dl ya anticipaba una soluciOn como la de proveer un sistema para la 
aplicación de una composición que contiene agentes que blanquean la 
superficie de los dientes, basado en una pelicula delgada conformada por 
una matriz compuesta por oxido de etileno y un agente blanqueador. 

b. Tal y como enseæa Dl (ver anÆlisis de nivel inventivo, folio 94), ya era 
conocido en el estado de la tØcnica el uso conjunto de los componentes 
esenciales de la reivindicación I: polietileno una sustancia activa 
blanqueadora de dientes que puede estar en forma de pasta u otra 
forma adecuada para proveer suficiente adhesion, seleccionada del 
grupo de perOxidos. 

c. Teniendo en cuenta que el arte previo ya anticipaba las caracteristicas 
tØcnicas fundamentales de la invenciOn y que no se encuentra una 
ventaja comparativa frente a soluciones conocidas en el estado de la 
tØcnica para el mismo problema tØcnico; no se puede precisar el 
verdadero salto cualitativo. Lo anterior convierte la peilcula reivindicada, 
en una alternativa a las existentes en el estado de la tØcnica, para el 
blanqueamiento de las superficies dentales. 
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Lo anterior evidencia con claridad que para el experto en la materia resuItarI 
obvio obtener la pelicula de la reivindicaciôn I y sus dependientes 2 a 9, al 
combinar los componentes y sus caracterIsticas, y las cantidades de las 
formulaciones presentes en las anterioridades del estado de la tØcnica Dl y D2. 

� Finalmente, es importante recordar al solicitante que en este Despacho se 
encuentra en trÆmite la solicitud de patente nümero C004-094408, que 
contiene la misma materia objeto de la invención reivindicada en la 
presente solicitud. 

En cumplimiento del articulo 45 de la DecisiOn 486 de la Comisión de la 
Comunidad Andina, se le indica que debe dar respuesta dentro del tØrmino de 
sesenta dias contados a partir de la fecha de notificaciOn de la presente 
comunicaciOn. En caso de no dar respuesta al presente requerimiento, 0 Sj a 
pesar de la respuesta subsistieran los impedimentos para la concesiOn, se 
denegara la patente. 

Notifiquese el presente oficio conforme a lo dispuesto 
resoluciOn reglamentaria No. 00210 del 15 de enero de 
contra ØI no procede recurso alguno en la via gubernativa. 

ALIX CARMENZA CESPEDES DE VERGEL 
Jefe de Divisin de Nuevas Creaciones 

en el articulo 8 de la 
2001, advirtiendo que 

El anLefiorr
 

cui Oimtn fue notificado por fijaciOn en lista, de fecha 

CONCEPTO TECNICO No. 1629 EXAMINADOR TECNICO 
Codigo No. 202071 


