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34) PROCEDE ET COMPOSITION SERVANT A BLANCHIR LES

DENTS

34) DENTAL BLEACHING COMPOSITION AND METHOD

(57) Composition servant a blanchir les dents et
presentant une amelioration de 1’efficaciteé, ainsi qu’une
diminution de la sensibilit€, son procede d utilisation et
trousse contenant les ingrédients servant a préparer cette
composition. Cette demiere se présente sous la forme
d’un gel dont le pH est entre 9 et 11, et contient un agent
de blanchiment, tel que du peroxyde d’hydrogene, un
materiau gelifiant merte, tel que des composes de silice,
un modificateur de pH, tel quhydroxyde de sodium, et
un mateériau 1nerte discret en particules capable
d’absorber 1’€émission de lumiere laser et de la
retransmettre sous forme d’eénergie thermique. On place
cette composition de blanchiment sur les dents a
blanchir, on 1’expose a 1’¢énergie laser et on la retire. On
repete cette opération jusqu’a obtention du niveau
souhaite de blanchiment. On applique ensuite du fluorure
de sodium neutre aux dents blanchies pendant au moins
dix minutes afin de limiter ou d’¢liminer la sensibilite
apres blanchiment.

I*I Industrie Canada  Industry Canada

(57) A dental bleaching composition having enhanced
effectiveness and reduced sensitivity, 1its method of use,
and a kit containing the ingredients for making the
composition. The dental bleaching composition 1s 1n the
form of a gel with a pH of about 9 to 11 and comprises a
bleaching agent such as hydrogen peroxide, an inert
gelling material such as silica compounds, a pH modifier
such as sodium hydroxide, and a discrete mert particulate
material capable of absorbing the emitted laser light and
retransmitting 1t as thermal energy. The dental bleaching
composition 1s placed on the teeth to be bleached,
exposed to laser energy, and removed. The process 1s
then repeated until the desired amount of bleaching 1s
achieved. Neutral sodium fluoride 1s then applied to the
bleached teeth for at least 10 minutes to reduce or
climinate post-bleaching sensitivity.
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(§7) Abstract

A dental bleaching composition having enhanced effectiveness and reduced sensitivity, its method of use, and a kit containing the
ingredients for making the composition. The dental bleaching composition is in the form of a gel with a pH of about 9 to 11 and comprises
a bleaching agent such as hydrogen peroxide, an inert gelling material such as silica compounds, a pH modifier such as sodium hydroxide,
and a discrete inert particulate material capable of absorbing the emitted laser light and retransmitting it as thermal energy. The dental
bleaching composition is placed on the teeth to be bleached, exposed to laser energy, and removed. The process is then repeated until the
desired amount of bleaching is achieved. Neutral sodium fiuoride is then applied to the bieached teeth for at least 10 minutes to reduce or

eliminate post-bieaching sensitivity.
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DENTAL BLEACHING COMPOSITION AND METHOD

This application is a continuation-in-part of U.S.
Patent Application Serial No. 08/757,248, filed on November
27, 1996. | .

- -

The present invention relates to dental bleaching
compositions and methods, and more ‘particularly to dental
bleaching compositions and methods utilizing a laser to
enhance the bleaching action. = The invention more
particularly relates to dental bleaching compositions and

‘methods._with enhanced removal of both extrinsic and intrinsic

discolorants from the dentition and with reduced pain or
sensitivity associated with the bleaching process.

Discolorations of the dentition are traditionally
classified into two main categories, extrinsic and intrinsic.
Extrinsic discolorations, or stains, are on the outer surface
of the dentition and can be removed from the surface by
dental instruménts or polishing abrasives. Intrinsic
discolorations, or stains, located within the crystalline
ma;rix Of.the enamel and dentin and cannot be removed by the
use of dental instruments or poiiShing abrasives.

Extrinsic .discolorations or stains are |usually
supeffigial stains of the tooth surface resulting from the
deposition of a film, pigménts or calculus on the teeth.
Many agents can cause such extrinsic discolorations including
common substances such as coffee, tea, artificial food
colorations, grapes, berries, smoking or chewing of tobacco,
and the like. Stain intensity, and consequently ease of

‘removal of the stains, are worsened by the penetration of the

stain into tooth surface irregularities such as pits, cracks,
grooVes, exposed dentin, and bared root surfaces resulting
from recession. The degree of difficulty of removal of the
stain increases the deeper the penetration of the stain, with
some stains penetrating to such a depth that the removal is
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extrenmely difficult or virtually impoSsible using current

methods of stain removal.

Intr1nszc dlscoloratlons can have many causes of either
an endogenous or exogenous origin and may occur during or

' after odontogenesis. During the process of creation of the

teeth, referred to as odontogenesis, the teeth may become
discolored from changes in the quality or quantity of enamel
or dentin, or from incorporation of discoloring agehts in the
hard tissues, and may be caused by many diseases and
medications, such as tetracycline. Post-eruption
discolorations occur when discoloring agents enter the dental
hard tissues from either the pulp cavity or tooth surface and

‘¢an be caused by trauma,.aéing, metals, dental materials, and

contact with or ingestion of certain foods and beverages.

‘A commonly practiced technique for  removing
discoloration is the practice of external bleaching, often
with hydrogen peroxide. However, known bleachlng agents are
able only to remove discoloring agents located within five
to seven microns from the enamel surface due to the high
inorganic content and limited permeability of the enanel.
Thus intrinsic discolorations and deeply penetrating
extrinsic discolorations are left untouched.

Many attempts have been made over the years to find a
bleaching system capable of removing intrinsic and deeply
penetrating extrinsic stains. Chemical reagents that have
been tried include hydrogen peroxidé, oxalic acid, pyrozone
(hydrogen peroxide and ethyl ether), muriatic acid, and
chlorine compositions, as well as bleaching agents such as
a 30% superoxol (30% hydrogen peroxide stabilized by reducing
the pH to 4.0-5.0) or a pyrozone (30% hydrogén'peroxide and

ethyl ether) used in conjunctiOn with heat from a 1light

source, such as a tungsten lamp, or a heated instrument or
bleaching paddle. The addition of heat to accelerate '
hydrogenmperoxide's bleaching action has made such systems
capable of reacting fast enough for in-office use. However,
side effects due to the increased reactivity can be quite
painful and include inflamed or burned gingiva and lips, as
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~well as significant post-bleaching tooth sensitivity. B

In an effort to overcome these side effects, “cold

- bleaching” systems were developend. ' These systems used longer
room temperature reaction times instead of shorter heat

5 activated reaction times. In these cold bleaching systens,
the hydrogen peroxide 1is thickened or gelled to alldw the
hydrogen peroxidé to form a coating capable of remaining in
contact with the teeth for extended period of time. Although

the cold bleaching systems eliminated the side effects of the

10 application of heat, a number of office visits were still _
required to achieve satisfactory results and post-bleaching
sensitivity still occurred. Recently, as discloséd --'i'n U.S.

- Patent No. 5,645;428 to Yarborough, lasers have been used 1n

a twb-st;_ep dental bleaching process in which first an

15 admixture of a bleaching agent and a catalyst are applied to
the teeth and then exposed to an argon laser 1light to

activate the bleaching agent followed by a second application

of an admixture of a bleaching agent and a catalyst followed
by exposure to a CO, laser. However, the use of the CO, laser
20 adds considerable cost to the process as well as greatly

increasing the chances incurring damage to the enamel surface
on the teeth due to exposure to the CO, laser.

— ————

It has now been discovered that the dental bleaching

25 composition of the present invention can be used 1in

conjunction with a laser to provide enhanced effectiveness

of the bleaching action while reducing post-bleaching
sensitivity. | ” |

The dental bleaching composition comprises a bleaching

30 agent such as hydrogen peroxide, carbamine peroxide and the

like; an inert gelling compound such as a silicon dioxide

compound; a pH modifier such as sodium hydroxide; and a

discrete inert particulate laser enhancing material such as

beads having a color complementary to the color of the laser

35 1light. These materials are admixed to form a translucent or
transparent gel with a pH of about 9 to 11, more preferably
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from about 9.5 to about 10.5, and most preferably from about

R

10- to 10.5. The dlscrete particles are capable of absorbing
the light energy from the wavelength of light emitted from
the laser and retransmitting it as thermal energy. These
discrete particles are dispersed throughout the bleaching
composition so that the laser beam can pass through to the

- surface of the tooth while the particles absorb a portion of

the light energy from the laser and retrangmit it as thermal
energy thus increasing the effectiveness of the bleaching
composition. .

The dental bleachlng composition of the present
invention 1is used.ln the process of the present invention by

-placing it on the tooth surfaces to be bleached to coat the

area to be bleached. The coated tooth surfaces are exposed
to laser energy, and then the coating is removed from the

' tooth surfaces, preferably by rinsing. The process is then

e b — —

repeated for one or more cycles until the desired degree of
bleaching of the dental surface is achieved. Neutral sodium
fluoride is then applied to the bleached teeth for at least
10 minutes to reduce or eliminate post-bleaching sensitivity.

A kit containing the ingredients allows single dose

applications to be mixed immediately before use.

4

Netaliled De: ntion C he Inventlior

The present invention is directed to a novel dental
bleaching composition and its method of use which results in
enhanced bleaching action while reducing or eliminating post-
bleaching sensitivity. The topical dental bleaching
composition of the present invention comprises a gel formed
from admixing a bleaching agent with an inert gelling

compound. The pH of the gel is modified or adjusted at least

9.0 to reduce post-bleeding sensitivity. To enhance the
effectiveness of the bleaching“composition, discrete inert
laser enhancing particles are- dispersed throughout the
composition. -

The bleaching agent may be any bleaching agent suitable
for use on dentition in living patients. Preferably the

. - . . .
b=, rederdprs ey, e Adgep thpalany -~ .. e et Ay e ima s L s Al p g BV e A
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bleaching agent hydrogen peroxide or carbamine peroxide.
Other suitable bleaching agents may include sodium perborate,

- oxalic acid (for iron stains), chlorine (for silver and

copper stains), and ammonia (for iodine-containing stains).

In the most preferred embodiment of the present
invention, the bleaching agent 1is hydrogen peroxide in
concentrations ranging from about 5% to about 70% by wvolume,
more preferably from about 25% to about 60% by volume, and
most preferably from about 35% to about 50% by volume. The

amount of hydrogen peroxide present is about 90 to 95% by
weight of the total mixture. |

Any suitable inert gelling compougd' may be used that 1is
capable of forming a gel or thickened mixture when admixed

with the bleaching agent. Suitable compositions include
silica compounds, sodium stearate, and 1long chain
hydrocarbons such as Carbopol™, Trolamine™ and Polyox™. 1In
a preferred embodiment of the present invention, an inert
silica compound is used and suitable silica compounds include
silicon dioxide, fumed silica and the like. Preferably the
silica compound is in a finely divided form that enhances the
gelling reaction with the bleaching agent, such as hYdrogen
peroxide. The preférfed concentration of the silica gelling
agent is approximately 5 to 10% by weight.

Bleaching agents, such as hydrogen peroxide, are
concentration-dependant pulpal irritants. The higher the
concentration of bleaching agent placed on the surface of a
tooth, the more rapidly the concentration of the bleaching
agent rises within the enamel and dentin of the tooth. Even
at lower concentrations, bleaching agents can irritate the
pulp causing pulpitis and at higher concentrations, can cause
pulpal death.

| One embodiment of the present invention is directed to
the udiscovery that even with very high concentrations of
hydrogen peroxide and other bleaching agents, post-bleaching
tooth and dental sensitivity can be significantly decreased
by maintaining hydration of the dental tissues during the

bleaching process and thus eliminating pulpiiisz ‘and its

- Pr——"
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attendant sensitivity. It has been discovered that there is
a significant difference in pain both during and after
bleaching teeth with a hydrogen peroxide/silicon dioxide gel
and an argon laser when the teeth were rinsed with water
every 3 to 5 minutes during the bleaching procedure to keep
them hydrated. In these tests, patients had a hydrogen
peroxide and silicon dioxide gel placed on six maxillary
anterior teeth, canine to canine. _The teeth were exposed,
in turn, to 40 seconds of argon laser light per tooth.

on three teeth, the bleaching gel was wiped away Wlth
a cotton gauze and on the other three teeth, the bleaching
gel was rinsed away and the teeth were bathed in water for
approximately 20 seconds. The bleaching gel was then
replaced and the cycle was repeated for a total of six
cycles. Patients reported significantly less pain during and
after: the bleachlng procedure on the teeth that were
hydrated. When the sides were switched and the teeth that
had been bathed in water were wiped clean instead, while the
teeth that were wiped were hydrated, mthe patients reported

that the teeth that were sensitive had switched as well.
It has uneXpectedly been discovered that adjusting or

-modifyi_ng the pH of the bleaching composition to between 9.0

and 11.0, more preferably between 9.5 and 10.5, and most
preferably between 10.0 and 10.5, results in a,gignificant
reduction in post-bleaching sensitivity. Any suitable pH
modifier can be used that does not adversely affect the
bleaching action of the bleaching agent such as
disassociation of a peroxide bleaching agent. In onhe
embodiment of the present invention, sodium hydroxide (NaOH)
or sodium polysilicate' 1s used to adjust the pH.

In a preferred embodiment of the present 1nventlon,_a
laser capable of increasing the bleaching action of a
bleaching agent on a”teoth~surface, such as an argon laser,
is used to enhance the bleaching action of the dental
bleaching composition of  the preSent - invention.

Theoretically, the laser light enhances the speed by which

enamel and dentin can be bleached by any or all of the
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following mechanisms: i) lowering the ehergy needed to break

down the stain molecules within the teeth, ii) pushing the

t-.__-

bleaching gel into the tooth more rapidly, and iii)
interacting with the bleaching ¢gel to enhance its reactivity.

"It has been discovered that teeth coated with a hydrogen

peroxide and fumed silica gel and exposed to argon laser
light bleach lighter than teeth of the same shade bleached
with the gel alone. - This effect is dependent on the strength
of the e“rgon laser, with a laser yielding a power density of
550-700 milliwatts/cm’ bleaching the coated tooth surfaces
more effectively than a laser yielding a power density of
350-550 milliwatts/cm’ but at the cost of increased

sensitivity during and f_oll"owingr the bleaching process. This

may be due to one or both of the following mechanisms. 1)
The laser energy "“pushes" the hydrogen peroxide into the
tooth more rapidly =-- the concentration of hydrogen peroxide
at any distance from the surface of the tooth may be greater
when the tooth is bathed in argon laser light Ftha'n in the
absence of the laser. ii) The laser energy may contribute

directly to pulpal irritation.
In a preferred embodiment of the present invention, the

bleaching action of the dental bleaching composition 1is
enhanced by the inclusion into the bleaching composition of
a discrete inert particulate material that absorbs the
wayelengtﬁ of light emitted by the laser. In one embodiment
of the present invention, the discrete inert particulate
matter is pigmented or colored in a color complement to the

laser light, thus resulfing in efficient absorption of the

laser light wavelength. For example, an argon laser utilizes
a blue light with a wavelength in the range of 470 nm to 520

‘nm. The color complement to blue is orange, and thus an

orange or red-orange particuiate. material that reflects light

in the 600 nm to 650 nm range and absorbs at all other '

wavelengths would enhance the action of the laser and would
be preferred since orange-is the color complement to blue.
Other colors or compositions that absorb at the wavelength
that laser light is emitted are also suitable. For example,

.....
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a black.partlculate‘materlal'would absorb all‘wavelengths of
emitted light. Particulate material made from ‘compositions

" of matter that absorb emitted laser light 1in the desn.red

wavelength ranges are also suitable. For example, an inert
plastic material that absorbs light at a of 470 nm to 520
nm can be used as the discrete particulate material of the
present invention for use with an argon laser.

There are no studies that show hydrogen peroxide or
other bleaching agents are activated or made more reactive
directly by exposure to laser energy. However, it has been
discovered that the inclusion of an inert compound that
absorbs the emitted laser light in the fOrm or 100-200 micron
particles makes hydrogen.perox1de and other bleachlng agents

more reactive when exposed'to an intense light, such as that
given off by an argon laser. As discussed above, orange 1s
the color complement to blue, and as such, absorbs the energy
of the blue argon laser light in an.efficientmanner”allowing'
it to be retransmitted as thermal energy. In the
micro-environment surrounding the orange particles, this
increase in thermal energy makes the hydrogen peroxide.more
reactive. | “ ' .
The discrete inert colored particulate material can be
made of any suitable material that will not react with the
hydrogen peroxide or other bleaching agent and that will not
leach its color into the tooth surfeCe during the bleaching
pr;oceSs. Suitable materials include colored or coated
porcelain, ceramic, thermoplastic or polymeric resins such
as acrylic resins, cellulosic resins, ceramic fiber
compounds, f luoroplastic resins, polyamide  resins,
polycarbonate resins, phenolic resins, polyethelene resins,
polyester resins, polymethylpentene resins, polyoxymethylene
resins, polyphenylene resins, polypropylene resins,
poletryrene resins, polyvinyl resins, nitrile resins,
terephthalic resins, or glass fiber compounds.  However,
other types of plastics and polymeric materials known to
those in the art may be used provided that they do not react.
The particles can be coated or colored by any suitable means

¥ d—
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and such coating and coloring processes are well known in the

“art. = -

that absorbs the wavelength of the emitted laser light and
retransmits it as thermal energy. Ssuitable materials are
known to those of ordinary skill in the art. f

The size of the particles can vary and preferably range
from about 50 microns to about 400 microns, more preferably
from about 75 microns to about 200 microns, and most
preferably from about 90 microns to 125 microns.

The discrete particulate material enhances the laser's
action by :mcreas:mg the thermal energy, and thus the
reactivity of the bleaching agent. The amount or density of
the particles in the bleaching gel is sufficient to allow the
laser to enhance the reactivity of the hydrogen peroxide.

_However, the particulate density or amount is not so great

that it blocks the laser light from reaching the surface of
the tooth. As described above, it 1is necessary fdr'the laser
light to reach the tooth in order to enhance the bleaching
action of the bleaching agent since this appears to be the
more important part and thus the density of the particulate
matter needs to be adjusted accordingly.

In another embodiment of the present invention, post-
bleaching sensitivity 1is further reduced by the application
of neutral sodium fluoride to the bleached teeth for at least
ten minutes. Fluoride has been used in dentistry to reduce
sensitivity for many years. ~ Often, when the root surface of
teeth are exposed to the oral cavity due to gingival
recession, these teeth become sensitive to hot, cold and
sometimes sweets. Fluoride has been shown to reduce this
sensifivity by combining with the crystalline structure of
the tooth to form fluorapatite and ' by blocking dentinal
tubuals. It has been discovered that the application of
neutral sodium fluoride for at least ten minutes following
bleachlng teeth with a gel of 50% hydrogen peroxide, fumed
silica and sodlum.hydrox1de, in conjunction with exposure.t0>
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an argon laser, 81gn1flcantly reduces or eliminates the

intense pain that other wise results. This post bleaching

- pain usually has an onset of about 2 hours post-bleachlng and

jasts for 2 or more days. When neutral sodium fluoride 1is
applied to the teeth for 5 minutes post bleaching, the pain
level is often diminished and lasts for only 8 to 12 hours.
When neutral sodium fluoride is applled to the bleached teeth
for a full 10 minutes after bleaching is completed,
post-bleaching sensitivity is almost completely eliminated.
The dental bleaching composition of  the present
invention can be supplied to dental practitioners in the form
of a kit containing ingredients sufficient for either

_1nd1V1dua1 or multlple treatments. The ingredients can be

supplled 1nd1V1dually in separate containers or vials, or can
have multiple ingredients premixed SO that the hydrogen
peroxide containing mixture can be admixed by the dental
professional with the silicon compound at the point of use. -
In one embodiment, it 1s contemplated that the dental
professional will be supplied with a kit contalnlng the
ingredients maklng up the bleachlng composition of the
present invention so that the bleaching composition can be
mlxed “chairside” and immediately used. For example, the kit
" may contain 2 premeasured containers, one containing a
bleaching agent such ashydrogenjperox1de'w1th glycerin, and
the other containing a pH modifier such as sodium hydroxide
or sodium polysilicate, with a premixed quantity of the inert
gelling agent such as silica or fumed silica and the discrete
laser enhancing particulate matter. For an argon laser, the
particulate matter is preferably orange. All items are
packaged with a pretocol by which safe and effective use of
the materlals can be achieved.

The present ‘disclosure includes that contained in the
appended claims as well as that of the fore901ng descrlptlon.
Although this invention has been described in its preferred
form with a certain degree of particularity, it is understood
that the present dlsclosure'of the preferred form has been

made only by way of example and that numerous changes in the
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details of construction and the combination and arrangement
of parts may be resorted to without departing from the spirit
and scope of the invention.
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What is claimed: . - 5

1. A topical dental bleaching composition for use with
a laser, said composition comprising )
- a bleaching agent .
;n' inert gel]:i-ng agent for forming a gel with sald
bleaching agent,
a plUrality of discrete laser enhancing particles, and

a pH modifier.

2. The dental bleaching composition of claim 1 wherein
said discrete inert laser enhancing particles absorb a
portion of the 1light energy emitted by the laser and
retransmit it as thermal energy.

3. The dental bleaching composition of claim 2 wherein

" laser 1light is absorbed by means of the color of the

particles, the composition of the paf‘ﬁ—icles, or by
combinations thereof.

4. The dental bleaching composition of claim 1 whereiln
said discrete laser enhancing particles are a complementary

color to the color of the light emitted by the laser.

5. The dental bleaching composition of claim 2 wherein
said particles have a size from about 50 to about 400

microns.

6. The dental bleaching composition of claim 5 wherein
said particles have a size from about 75 to about 200

microns.

2. The dental bleaching composition of claim 6 wherein
said particles have a size from about 90 to about 125

microns.

8. The dental bieaching composition of claim 3 wherein

—
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said particles are coated with the color.

o. The dental bleaching composition of claim 3 wherein
the particles contain the color dispersed throughout the

——

particles.

10. The dental bleaching’composition of claim 1 for use
with a laser emitting a blue light, wherein said particles
are- - orange glass beads having a diameter from about 90 to
about 125 microns.

« W ————

11. The dental bleaching compdsition of claim 3 wherein

" said particles are color coated beads having a diameter from

about 90 to about 12% microns.

12. The dental bleaching composition of claim 2 wherein
the particles are made of a material selected from the group
consisting of «colored or coated porcelain, ceranmic,
thermoplastic or polymeric resins such as acrylic resins,
cellulosic resins, ceramic fiber compounds, fluoroplastic
resins, polyamide resins, po.lycarbonate resins, phenolic
resins, polyethelene resins, polyester fesins,
polymethylpentene resins, polyoxymethylene resins,
polyphenylene resins, polypropylene :reéins, polystryrene
resins, polyvinyl resins, nitrile resins, terephthalic
resins,- and glaéé?fiber compounds. N

13. The dental bleaching composition of claim 2 wherein
said particles are present in an amount sufficient to enhance

the activity of the bleaching agent.

14. The dental bleaching composition of claim 2 wherein

~ said particles are present in an amount such that light from

the laser can penetrate the bleaching composition to reach
the surface of the tooth.

-

15. The dental bleaching composition of claim 1 wherein
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2 the bleaching agent is selected from the group consisting of
3 ~"hydrogen peroxide.,. carbamine peroxide, sodium perborate,
4 oxalic acid,_€ﬁlorine, and ammonia.
1 16. The dental bleaching composition of claim 1 wherein
2 the bleaching agent is hydrogen peroxide.
1 17. The dental bleaching composition of claim 16
2 wherein said hydrogen peroxide preferably has a concentration
from about 5% to about 70% by volume.
~ 18. The dental bleaching composition of claim 17
2 ~wherein said hydrogen peroxide more “preferably has a
concentration from about 25% to about 60% by volume.
1 19. The dental bleaching composition of claim 18
2 wherein said hydrogen peroxide more preferably has a
3 concentration from about 35% to about 50% by volume. |
1 20. The dental bleaching composition of claim 1 wherein
2 the pH 1s from about 9 to about 11.
1 21. The dental bleaching composition of claim 20
2 wherein the pH is from about 9.5 to about 10.5.
1 22. The dental bleaching compdsition of claim 1 wherein
the pH is from about 10.0 to about 10.5.
1 23. The dental bleaching composition of claim 20
2 wherein the pH modifier is selected from the group consisting
3 of sodium hydroxide and sodium polysilicate.
1 24. The dental bléaching composition of claim 1 wherein
2 said 1nert gelling agent 1is selected from the group
3 consisting of silica compounds, sodium stearate, and long
4 chain hydrocarbons such as Carbopbl“", Trolamine™ and
5 Polyox™ -
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25. The denéﬁl bleaching composition' of claim 24
wherein said inert gelling agent is a silicon dioxide
compound.

26. The dental bleaching agent of claim 25 wherein said
inert gelling agent is a mixture of silicon dioxide and
glycerin.

27. The dental bleaching agent of claim 21 wherein said
inert gelling agent is fumed silica.

O e "

28. A dental bleaching composition with reduced post-

bleaching sensitivity, said composition comprising:

hydrogen peroxide;

a thickening agent that forms a gel when mixed with said
hydrogen peroxide; |

a pH modifier to adjust the pH of the composition to
about 9.5 to about 10.5.

29. The dental bleaching composition of claim 28
wherein said pH modifier is selected from the group

fébhsisting of sodium hydroxide and sodium polysilicate.

30. A method for bleaching teeth comprising the steps
of: ‘ -

forming a bleaching gel by admixing a bleaching agent
with a thickening agent, a pH modifier and discrete 1nert
laser enhancing particles;

applying said-bleaching gel to the surface of the teeth
to be bleached; |

ekposing the bleaching gel coated tooth surface to a

laser. - |
removing the bleaching gel from the tooth surface.

31. The method of Elaim 30 wherein the process is
repeated until the desired degree of bleaching of the teeth
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3 is reached.

1 32. The method of claim 31 further comprising the step

2 of applying sodium fluoride to the bleached teeth for at

3 least 10 minutes. -

1 33. The method of claim -30 wherein said discrete inert
laser enhancing particles are complementary in color to the
color of said laser. '

1 34. The method of claim 33-wherein said particles have
a size from about 90 to 200 microns.

35. The method of claim 33 wherein said laser is an
argon laser and said particles are orange.
36. The method of claim 35 wherein said particles are

2 glass beads having a diameter from about 90 to 200 microns.

37. The method of claim 35 wherein said particles are

2 orange color coated beads having a diameter from about 90 to

3 200 microns. -

1 38. The method of claim 30 wherein said particles are

2 present in an amount sufficient to enhance the activity of

3 the hydrogen peroxide. o

39. The method of claim 30 wherein said partiCIes are
present in an amount such that 1light from the laser can
penetrate the bleaching composition to reach the surface of
the tooth.

1 40. The method of claim 30 wherein said hydrogen

2 peroxide has a concentration from about 5% to about 70% by
volume. L

1 41. The method of claim 40 wherein said hydrogen

e
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peroxide has a concentration from about 35% to about 60% by
volume.

+ E—

42. The method of claim 30 wherein the pH is from about

9 to about 11.

43. The method of claim 42 wherein the pH is from about
9.5 to about 10.5.

44. The method of claim 30 wherein the pH is from about

- 10.0 to about 10.5.

45. The method  of claim 42 wherein the pH modifier 1is
selected from the group consisting of sodium hydroxide and
sodium polysilicate.

46. The method of claim 30 wherein the laser is an

argon laser.

=

—rt

47. The method~of claim 46 whérein the power density
of said argon laser is~ﬁ;om.abdut 200 milliwatts/cmf;bo'about
700 milliwatts/cm’.

48. The method of claim 46 wherein tooth sensitivity
is further reduced by using a power density of about 200
milliwatts/cm’ to about 500 milliwatts/cm®.

49. The method of claim 46 wherein reactivity of the

hydrogen peroxide is increased by using a power density of
about 550 milliwatts/cm’ to about 700 milliwatts/cm‘.

50. The method of claim 30 with further reduced tooth
se_hsitivity, said method further comprising the step of

hydrating the tooth surface and surrounding dental tissue by

rinsing the tooth surface following or during the step of
removing the bleaching gel from the tooth surface.

-——— .
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51. A method for enhancing the reactivity of a hydrogen
perox1de containing dental bleaching comp051t10n comprising

the steps of:

SOW N

mixing discrete inert laser enhancing particles with
5 said hydrogen peroxide containing dental bleaching

6 composition to form a laser enhanced bleaching mixture;
7 coating the tooth surface to be bleached with said
nixture;
9 exposing said coated tooth surface to laser light; and
10 removing said mixture from said tooth surtface.
1 52. A method for decreasing sen91t1V1ty during dental‘mw”.
2 bleachlng, said method comprlslng the steps of:
3 forming a dental bleaching composition;
4 modifying the pH of said dental bleaching composition
5 to about 9.5 to about 10.5; '
6 applying said pH modified dental bleaching composition
7 to the surface of the teeth; I
- 8 allowing the bleaching composition to react with the
9 surface of the teeth to bleach the teeth; T
10 removing said reacted bleaching CompoSition from the
11 surface of the teeth; ' ‘ | - ”
12 hydrating the surface of the teeth and the surrounding
_____ 13 dental tissue; and
“il applyiﬁg sodium fluoride to the surface of the teeth for
. 15 at least 10 minutes.
1 53. A dental bleaching\ system for use with a laser, )
2 said system comprising: '
3 a hydrogen peroxide solution having a concentration of
4 about 35% to 60% by volume;
5 a pH modifying agent selected from the group consisting
6 of sodium hydroxide and éodium,polysilicate:
- 7 a gelling agent selected from the group consisting of
8 an inert silicon compound capable of forming a gel when
9 "_admixed.with,said hydrogen peroxide, fumed silica, a mixture

" 10 of a silicon dioxide -compound and glycerin, and nixtures

AT TRARaL = re e e h——A i oAV 7 bbb 13 1 e =ty AR S,
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11 thereof; and
12 ' discrete i.nert colored. particles | in a . color
13 _ complementary to the color of the laser.
1 54. The dental bleaching system of claim 53 for use
2 with an argon laser wherein said discrete particulate
3 material is orange.
1 55. . A kit for preparing a dental bleaching compositioh m
2 for use with a laser, said kit comprising:
3 a hydrogen peroxide solution-having a concentration of
4 about 35% to 60% by volume; = |
5 a pH modifying7égent selected from the group consisting
6 of sodium hydroxide and sodium polysilicate;
7 an inert silica compound capable of forming a gel when
8 admixed with said hydrogen peroxide;
9 glycerin; and .
10 discrete inert —colored particles in a color
11 complementary to the color of the laser.
1 56. The kit of claim 55 further comprising a flrst and
2 a second container wherein -
3 said first container contains said hydrogen peroxide and
4 sald glycerin and o
5 said second container contalns saldij‘modlfylng agent,
6 hsald inert silica compound, and said discrete inert colored
7 particles. -
57. The kit of claim 55 for use with an argon laser
2

CA 02272286 1999-05-18

wherein said discrete inert colored particles are orange.
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