(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
20 February 2003 (20.02.2003) PCT WO 03/013380 A2
(51) International Patent Classification’: A61C  (81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
(21) International Application Number: PCT/US02/25000 CZ, DE, DK, DM, DZ, EC, EE, ES, Fl, GB, GD, GE, GH,

GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, T], TM, TN, TR, TT, TZ, UA, UG, UZ, VN,

(22) International Filing Date: 6 August 2002 (06.08.2002)

(25) Filing Language: English YU, ZA, ZM, ZW.
(26) Publication Language: English  (84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
(30) Priority Data: Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
09/923,049 6 August 2001 (06.08.2001)  US European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
10/212,381 5 August 2002 (05.08.2002) US ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAPI patent (BF, BJ, CE, CG, CI, CM, GA, GN, GQ,
(71) Applicant: ULTRADENT PRODUCTS, INC. [US/US]; GW, ML, MR, NE, SN, TD, TG).
505 West 10200 South, South Jordan, UT 84095 (US).
Published:
(72) Inventor: ALLRED, Peter, M.; 3136 West 13680 South, —  without international search report and to be republished
Riverton, UT 84065 (US). upon receipt of that report

(74) Agents: NYDEGGER, Rick, D. et al.; Workman, Nydeg-  For two-letter codes and other abbreviations, refer to the "Guid-
ger & Seeley, 1000 Eagle Gate Tower, 60 East South Tem-  ance Notes on Codes and Abbreviations” appearing at the begin-
ple, Salt Lake City, UT 84111 (US). ning of each regular issue of the PCT Gazette.

A2

- (54) Title: MULTI-PART DENTAL BLEACHING SYSTEMS AND METHOD FOR BLEACHING TEETH USING SUCH SYS-
TEMS
o

3

e (57) Abstract: Dental bleaching systems that include a bleaching component and a neutralizing component which, when mixed
together, yield a mixed composition having a desired bleaching activity and gel properties. The bleaching composition includes
=~ a suitable bleaching agent, such as aqueous hydrogen peroxide, in a concentration of about 3 % to about 95 % by weight of the
bleaching composition component. The neutralizing component includes a strong particulate base mixed with a polymeric thickening
agent. The neutralizing component is substantially water-free to prevent destruction of the gelling capability of the thickening agent
by the base prior to formation of the mixed composition. The particulate base may include oxides, hydroxides or carbonates of alkali
metals or alkaline earth metals. Maintaining the bleaching agent and neutralizing agent in separate components provides increased
stability of both the bleaching agent and gelling (thickening) agent during storage and transport.

0O 03/01



WO 03/013380 PCT/US02/25000

10

15

20

25

30

MULTI-PART DENTAL BLEACHING SYSTEMS
AND METHODS FOR BLEACHING TEETH
USING SUCH SYSTEMS

BACKGROUND OF THE INVENTION
1. The Field of the Invention

This invention is in the field of compositions and methods for bleaching teeth.
More particularly, the invention is in the field of compositions and methods for
accelerated bleaching activity using a two-part bleaching system. A first part includes
a stable concentrated dental bleaching agent at low pH and a second part includes a

dry particulate base mixed with a gelling agent.

2. The Relevant Technology

In the last decade there has been a proliferation of compositions and methods
for bleaching teeth. Compositions for both in-office or at-home use typically include
a peroxide bleaching agent, such as carbamide peroxide or aqueous hydrogen
peroxide. Carbamide peroxide is a complex of urea and molecular hydrogen
peroxide. On the other hand, hydrogen peroxide by itself only exists in aqueous form
and is generally unstable except at relatively low pH (e.g., 2).

When formulating an appropriate bleaching composition there is inherently a
trade-off between stability and reactivity. It is desirable for a bleaching composition
to remain stable between the time when it is manufactured and when it is used to
bleach a person’s teeth. However, once placed on a person’s teeth it is desirable for
the composition to quickly break down and release active oxygen radicals capable of
bleaching teeth. One way to obtain long-term stability is to keep the concentration of
active bleaching agent relatively low. This, however, has the negative drawback of
providing only minimal to modest bleaching activity.

Dental bleaching compositions that include higher concentrations of dental
bleaching agent must generally be kept refrigerated to ensure long-term stability
and/or kept at relatively low pH (e.g., 2 or less) where refrigeration cannot be
guaranteed. In the case where it is desired to mass-produce a highly concentrated
dental bleaching composition and then distribute it to many different locations, it is

generally impossible to prevent at least a portion of such composition from becoming
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overheated at some point during shipping and handling. Unless such compositions
are maintained at a low pH, their potency can be compromised if they are exposed to
excessive heat during shipping. Accordingly, it has heretofore been difficult to
manufacture and then distribute bleaching compositions at higher pH (e.g., neutral
pH) that include high concentrations of bleaching agent while avoiding at least partial
breakdown of the bleaching agent.

Since highly acidic compositions can etch or otherwise damage teeth if
maintained in contact with the teeth for more than a few minutes, it is typically
desirable to neutralize an acidic bleaching composition prior to application to a
patient’s teeth. In the case where the composition to be applied to the patient’s teeth
is intended to have a generally aqueous, non-viscous consistency, neutralization of an
acidic aqueous hydrogen peroxide solution by means of a base is straightforward.
One simple neutralization method is to add aqueous sodium hydroxide to the aqueous
hydrogen peroxide until the pH is raised to the desired level. Depending on the
concentration of the hydrogen peroxide and the resulting pH, raising the pH can also
have the desired benefit of at least partially destabilizing the hydrogen peroxide so as
to accelerate the release of oxygen radicals responsible for bleaching teeth.

Besides sodium hydroxide, there are a variety of bases or buffers that have
been used to neutralize the acidity of stable hydrogen peroxide compositions. U.S.
Patent Nos. 5,713,738 and 5,645,428 to Yarborough, for example, discloses the use of
sodium carbonate, sodium bicarbonate, calcium carbonate, ammonium hydroxide,
potassium hydroxide, or calcium hydroxide to raise the pH of aqueous bleaching
compositions so as to accelerate bleaching activity. For purposes of disclosing bases
for use in neutralizing acidic hydrogen peroxide compositions, the foregoing patents
are incorporated herein by reference.

One of the challenges in manufacturing two-part bleaching systems having an
acidic bleaching component and a strong basic component, which are mixed together
by the dental practitioner, is the difficulty in obtaining stable gels. Gels are often
desirable over runny compositions because they adhere much better to the patient’s
teeth compared to non-viscous liquids and stay in place rather than running off the
teeth and onto surrounding soft oral tissues. Gels having a certain level of stickiness

and viscosity are also desirable when using custom-fitting dental trays known in the
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art and exemplified by those disclosed in U.S. Patent No. 5,376,006. For purposes of
disclosing custom dental trays for bleaching teeth, the foregoing patent is incorporated
herein by reference.

The ability to obtain a stable gel is particularly difficult where it is desired to
use a polymeric tackifying agent such as carboxypolymethylene.
Carboxypolymethylene is unable to maintain its desired stickiness and gelling
capabilities over time when mixed with either concentrated acidic aqueous hydrogen
peroxide solutions or strongly basic solutions used to neutralize the acidic hydrogen
peroxide solution. Where it is desired to mass produce highly concentrated yet stable
hydrogen peroxide bleaching compositions, it has heretofore been necessary to
entirely replace carboxypolymethylene and like polymers with non-polymeric
thickeners such as fumed silica in order to obtain stable gels.

In view of the foregoing, it would be an advancement in the art to provide
improved two-part dental bleaching systems and methods of manufacturing such
systems in order to yield a mixed composition that includes a polymeric thickening
agent.

Such compositions and methods for providing multi-part dental bleaching
systems yield a final mixed composition having a relatively high concentration of
active hydrogen peroxide and a polymeric thickening agent are disclosed and claimed

herein.

SUMMARY OF THE INVENTION

The present invention relates to dental bleaching systems and methods for

manufacturing and using such bleaching systems to bleach teeth. More particularly,
the invention encompasses multi-part dental bleaching systems that comprise a first
part comprising a concentrated and stable acidic dental bleaching composition and a
second part comprising a particulate base mixed together with a polymeric thickening
agent as a neutralizing composition. Upon mixing the components together, the
particulate base mixes with and raises the pH of the initially acidic bleaching
composition, while the polymeric thickening agent yields a final gelled composition

having desired stickiness, viscosity and other gel properties.
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The multi-part system both preserves bleaching potency and ultimate
stickiness or other gel properties of the final mixed composition during transport and
subsequent storage. In other words, even after transport and storage, upon mixing the
parts together a bleaching gel composition having a desired bleaching potency and gel
properties can be formed. This allows the multi-part composition to be manufactured
and then shipped and stored as desired prior to mixing the parts together without any
significant loss in bleaching potency and destruction of ultimate gel properties. The
invention also encompasses methods of manufacturing the inventive multi-part dental
bleaching systems, as well as methods for bleaching a person’s teeth using such
systems.

A first part or composition of the inventive dental bleaching system includes a
dental bleaching agent. There are a variety of dental bleaching agents capable of
releasing oxygen radicals. The most commonly used dental bleaching agents are
based on hydrogen peroxide, including aqueous hydrogen peroxide or complexes of
hydrogen peroxide, such as urea peroxide or a perborate (e.g., sodium perborate
monohydrate). Sodium perborate monohydrate is a complex of sodium borate and
molecular hydrogen peroxide. In one embodiment, the dental bleaching agent will
advantageously comprise a concentrated aqueous solution of hydrogen peroxide (e.g.,
about 20-90% hydrogen peroxide, preferably about 30-60% hydrogen peroxide).

The pH of the first part or composition (i.e., the part that includes the dental
bleaching agent) will typically be on the acidic side of the pH scale, generally less
than about 5. In order to maintain the stability of the first part or component,
particularly in the case where constant refrigeration cannot be ensured, it may be
desirable to adjust the pH to below about 4, preferably to below about 3, and more
preferably to a pH between about 1-2. The naturally low pH of aqueous hydrogen
peroxide solutions can further be lowered by adding one or more acids in order to
further increase stability (e.g., citric acid, which can also act as an ion scavenger).

The first part or composition may include optional additives in addition to the
dental bleaching agent such as ion scavengers (e.g. EDTA or citric acid) or other
stabilizing agents, thickening agents that are stable in the presence of hydrogen
peroxide and/or low pH (e.g., fumed silica or gums), liquid polyols (e.g., PEG), and
light-energy absorbing agents (e.g. carotene). Highly concentrated hydrogen peroxide
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bleaching compositions containing a variety of optional additives and adjuvents are
set forth in U.S. Patent No. 5,858,332 to Jensen et al. For purposes of disclosing
highly concentrated dental bleaching compositions, as well as adjuvents and additives
that may be included within such compositions, the foregoing patent is incorporated
herein by reference.

A second part or composition of the inventive bleaching systems according to
the invention includes a strong base in particulate form mixed with a polymeric
thickening agent in a manner so as to preserve the ability of the thickening agent to
impart desired thickening and tackifying properties when mixed with the bleaching
composition to form the mixed composition. The neutralizing composition may be in
many desired forms, e.g., a gel, a mixture of dry powders or particulates, or a paste.
Examples of suitable bases include oxides, hydroxides, and carbonates of alkali and
alkaline earth metals (e.g., finely ground potassium hydroxide or calcium carbonate).
Examples of suitable polymeric thickening agents include carboxypolymethylene
(which broadly includes carboxypolymethylene at any pH and at any degree of
neutralization), PEMULEN (a proprietary composition available from B.F. Goodrich),
and compositional or chemical equivalents thereof. The second part may optionally
include additional components such as ion scavengers, other thickening agents, liquid
polyols, and light-energy absorbing agents.

In order to prevent base-catalyzed destruction of the polymeric thickening
agent, it is typically advantageous for the second part or composition to be
substantially water free, preferably essentially anhydrous, since water is believed to
hydrolyze or otherwise affect the stability of the polymeric thickening agent when
mixed with a strong base. Because the second part is essentially water free, it does
not technically have a pH. However, due to the inclusion of a strong base, the pH of
the second part is hypothetically about 11-14 if mixed with sufficient water to
produce an actual pH reading.

Upon mixing the first and second parts together, typically by the dental
practitioner who will administer the bleaching composition to a patient’s teeth, the
neutralizing component raises the pH of the bleaching agent so as to yield a mixed
composition having a pH between about 4 and 11, more preferably between about 5

and 9, and most preferably between about 6 and 8. After mixing the multiple parts
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together, the mixed composition may either be used immediately by the dental
practitioner for bleaching or else stored for later use, typically under refrigeration.
Depending on the concentration of the dental bleaching agent, and/or the pH of the
resulting mixed composition, and/or whether the mixed composition includes other
components that affect the stability (e.g., stabilizing or destabilizing agents), the
dental practitioner can optimize or adjust the stability of the mixed dental bleaching
composition to suit the particular needs of the dental practitioner.

The relative stability or instability of the mixed dental bleaching composition
depends, at least in part, on the pH, the temperature, and the relative concentration of
the bleaching agent in the mixed composition. In general, the higher the pH and
warmer the temperature, the less stable will be the bleaching agent at a given
concentration. Accordingly, where it is desired to accelerate bleaching activity, the
dental practitioner may wish to further raise the pH of the mixed composition in order
to trigger the release of oxygen radicals, which are believed to be responsible for
bleaching teeth. On the other hand, where it is desired to form a batch of mixed
bleaching composition that can be stored in refrigeration for later use, it may be
desirable to keep the pH at a level that does not trigger the release of oxygen radicals
for a given concentration of bleaching agent.

The polymeric thickening agent within the neutralizing composition imparts a
desired stickiness, tackiness, viscosity or other gel or thickening properties to the final
mixed composition. Maintaining the neutralizing composition in substantially
moisture free (e.g., less than about 1% unbound water) helps prevent the polymeric
thickening agent from prematurely breaking down or hydrolyzing prior to formation
of the final mixed composition.

The mixed composition will typically be used by dental practitioners during
in-office procedures. This is particularly true for mixed compositions having
relatively high concentrations of dental bleaching agent (e.g., about 20-90% available
hydrogen peroxide), which are typically not suitable for at-home use. Nevertheless,
the compositions of the present invention are not limited to any particular use or
application and broadly include any two- or multi-part dental bleaching system that

includes a bleaching agent in one part and a strong base dispersed within a stable gel
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in another part. Thus, home use products that incorporate the inventive multi-part

bleaching systems disclosed herein are certainly within the scope of the invention.
These and other features of the present invention will become more fully

apparent from the following description and appended claims, or may be learned by

the practice of the invention as set forth hereinafter.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
L INTRODUCTION.

The present invention relates to dental bleaching systems and methods for

manufacturing and using such systems to bleach teeth. More particularly, the
invention encompasses multi-part dental bleaching systems that comprise a first part
(or composition) that includes a concentrated and stable dental bleaching agent and a
second part (or composition) that includes a strong base mixed with a polymeric
thickening agent in a manner so as to preserve the ability of the thickening agent to
impart desired stickiness, viscosity and other gel properties to the final mixed
composition.

The multi-part systems are stable over time with respect to ultimate bleaching
potency, stickiness, viscosity, and gelation in the final mixed composition. Keeping
the first part containing the bleaching agent at a lower pH helps maintain bleaching
potency during transport and storage. Similarly, maintaining the second part
substantially free of water (i.e., unbound water that is available for hydrolysis) helps
to maintain the desired gelling properties of the polymeric thickening agent.
Consequently, upon mixing the two parts together, a bleaching gel having a desired
bleaching potency and gel properties can be formed. This allows the two-part
composition to be manufactured and then shipped and stored as desired prior to
mixing the parts together without any significant loss in bleaching potency and the
breakdown of the gelation properties of the polymeric thickening agent by the strong
base.

The invention also encompasses methods of manufacturing the inventive
multi-part dental bleaching systems, as well as methods for bleaching a person’s teeth

using such systems.
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1L MULTI-PART DENTAL BLEACHING SYSTEMS.

The dental bleaching systems according to the present invention include at

least two different parts or compositions that are manufactured and advantageously
stored and transported separately so as to maximize the desired properties of the final
mixed composition, as noted above. At a minimum, a first part or component will
include a dental bleaching agent, preferably in concentrated form, and at preferably
low pH (e.g., <4). A second part or composition will include a base mixed with a
polymeric thickening agent. The two parts or compositions may include other
additives or adjuents as desired to yield mixed compositions that have desired
properties. It is also within the scope of the invention to include additional parts or
compositions that can be mixed with parts one and two which are discussed more
fully below.

A. Part One: Bleaching Composition.

A first part (bleaching composition) of the inventive dental bleaching system
includes a dental bleaching agent. There are a variety of dental bleaching agents
capable of releasing oxygen radicals. The most commonly used dental bleaching
agents are based on hydrogen peroxide. Examples include aqueous hydrogen
peroxide and complexes of hydrogen peroxide, such as urea peroxide, perborates
(e.g., sodium perborate monohydrate), and peroxyacetic acid. Sodium perborate
monohydrate is a complex of sodium borate and molecular hydrogen peroxide.

The dental bleaching agent may be included in any amount so as to yield a
mixed composition having a desired concentration and potency. In general, the multi-
component systems of the present invention are particularly useful in maintaining the
bleaching strength of bleaching agents that are contained in higher concentrations. In
general, the concentration of available hydrogen peroxide may range from as low as
3% to as high as 95% by weight of the bleaching composition (i.e., part one),
preferably in a range from about 20% to about 90% by weight, more preferably in a
range from about 30% to about 70% by weight, most preferably in a range from about
40% to about 60% by weight of the bleaching composition. In a presently preferred

embodiment, the bleaching agent includes aqueous hydrogen peroxide. Nevertheless,
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it is certainly within the scope of the invention to augment or substitute some or all of
the aqueous hydrogen peroxide with any other known bleaching agent.

The dental bleaching agent may advantageously be mixed with other
components as desired to yield a bleaching component having the desired properties.
For example, it may be desirable to include one or more polyols such as glycerin,
sorbitol, propylene glycol, polypropylene glycol, and polyethylene glycol within part
one. Thickeners that are stable in the presence of strong bleaching agents and low pH
may also be included, an example of which is fumed silica. Ion scavengers (e.g.
EDTA and citric acid) or other stabilizing agents, other thickening agents (e.g.,
gums), flavorants, and light-energy absorbing agents (e.g. carotene) may be included
as desired.

The pH of the bleaching part or composition will typically be on the acidic
side of the pH scale, generally less than about 5. In order to maintain the stability of
the first part or component, particularly in the case where constant refrigeration
cannot be ensured, it may be desirable to adjust the pH to below about 4, preferably to
below about 3, and more preferably to a pH between about 1-2. Aqueous hydrogen
peroxide naturally results in a low pH solution, although commercial grades of
hydrogen peroxide may include a strong acid to further lower the pH to a desired
level. Citric acid can stabilize the peroxide by both lowering the pH and acting as an
ion scavenger.

The bleaching part or component is preferably substantially free of abrasives,
since abrasives (otherwise known as polishing agents) common to toothpastes may
trigger or catalyze the destabilization of the dental bleaching agent. Nevertheless, it is

certainly within the scope of the invention to include an abrasive if desired.

B. Part Two: Neutralizing Composition.

A second part (neutralizing composition) of the inventive bleaching systems
according to the invention includes a strong base mixed with a polymeric thickening
agent in a manner so as to preserve the thickening, tackifying, and viscosity
enhancing and/or other gelling properties of the thickening agent. The base is
advantageously in a nonsolubilized and particulate form to prevent or reduce any

negative reactions between the base and thickening agent. The neutralizing



WO 03/013380 PCT/US02/25000

10

15

20

25

30

10

composition is essentially moisture-free in order to prevent hydrolysis of the
polymeric thickening agent by the base (e.g., preferably less than about 1% unbound
water, more preferably less than about 0.5% unbound water, most preferably less than
about 0.19% unbound water). Thus, the neutralizing composition is preferably
essentially anhydrous.

The base may be obtained in powder form, or it may be obtained as pellets or
flakes and subsequently ground using any appropriate grinding means and methods
known in the art (e.g., wet grinding using an appropriate liquid and a grinding mill).
Examples of suitable bases include oxides, hydroxides, and carbonates of alkali and
alkaline earth metals, as well as ammonium hydroxide, which are crystalline solids
and which can be ground into fine powders and dispersed in particulate form within a
gel that is substantially free of water. The concentration or amount of added base may
be selected so as to yield a final mix composition having a desired pH. Because the
pH of the final composition depends on a variety of factors, such as the pH of the
bleaching part or component, the desired pH of the mixed composition, the relative
quantities of parts one and two, and the concentration, if any, of any additional
components added to the final mixture, as well as the relative strength of the base,
there is no preferred concentration range for the base within the neutralizing
composition.

A wide variety of thickening agents may be used within the scope of the
invention, including both polymeric thickening agents and finely divided particulates.
The second part or composition will, at a minimum, include at least one polymeric
thickening agent. Examples of suitable polymeric thickening agents include
carboxypolymethylene, PEMULEN, PLURONIC, cellulosic ethers, polysaccharide
gums, proteins, starches, and the like. The second part may also include additional
components such as ion scavengers (e.g., EDTA), particulate thickening agents (e.g.,
fumed silica), liquid polyols, and light-energy absorbing agents (e.g., carotene).

Carboxypolymethylene is a well-known thickening agent utilized in dental
bleaching compositions and a wide variety of other compositions. It is a slightly
acidic vinyl polymer with active carboxyl groups. Suitable carboxypolymethylene
compositions may be obtained from B.F. Goodrich Co. under the trade name

CARBOPOL. For purposes of this disclosure and the appended claims, the term
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“carboxypolymethylene” shall broadly include carboxypolymethylene at any pH and
any degree of neutralization with é base.

One currently preferred carboxypolymethylene resin is known by the trade
name CARBOPOL 934P. CARBOPOL 934P is a high purity pharmaceutical grade
of CARBOPOL 934, having an approximate molecular weight of about 3 million.
Another preferred carboxypolymethylene is CARBOPOL 974P NF, which has more
recently surpassed CARBOPOL 934P as the carboxypolymethylene of choice in
many compositions.

PEMULEN is a trade name of B.F. Goodrich and is used to identify high
molecular weight, cross-linked copolymers of acrylic acid and a hydrophobic
comonomer. The exact composition of PEMULEN is unknown since it is a
proprietary formulation of B.F. Goodrich.

The name PLURONIC describes a range of polymers available from BASF,
which are also known as poloxamers. The term “poloxamer” is the CFTA name for
polyoxyethylene polyoxypropylene block copolymers. An example includes
POLOXOMERA407, also known as PLURONIC F127.

Then neutralizing composition may have any desired form, such as a mixture
of dry ingredients, a gel or a paste, where it is desired for the neutralizing composition
to be a stable gel, the second part or component will also typically include an
appropriate solvent for the polymeric gelling agent, such as a liquid polyol. Examples
of suitable polyols include, but are not limited to, glycerin, propylene glycol,
polypropylene glycol, polyethylene glycol, sorbitol, and the like. '

In order to preserve the gelling ability of the polymeric thickening agent, it is
typically advantageous for the second part or composition to be substantially water
free, preferably essentially anhydrous, since water is believed to hydrolyze or
otherwise affect the stability of the polymeric thickening agent when mixed with a
strong base. Because the second part is essentially water free, it does not technically
have a pH. However, due to the inclusion of a strong base, the pH of the second part
is hypothetically about 11-14 if mixed with sufficient water to produce an actual pH
reading. It is also preferable for the second part to be substantially free of abrasives,
although it would certainly be within the scope of the invention to include an

abrasion.
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C. Mixed Composition.

In general, the relative concentrations of the bleaching compbsition and the
neutralizing composition will range from about 1:2 to about 10:1, preferably about 1:1
to about 5:1. Nevertheless, it is within the scope of the invention to utilize the
bleaching and neutralizing compositions in any desired ratio that yields a desired
mixed composition. In general, it will be advantageous for the bleaching composition
to predominate in order to obtain a final mixed composition having a relatively high
concentration of bleaching agent. In general, a smaller quantity of a strong base can
be used to neutralize a greater quantity of the more weakly acidic bleaching
composition, such that it may be feasible for the ratio of the bleaching composition to
neutralizing composition to be as high as about 10:1 or more.

Upon mixing the bleaching and neutralizing compositions together, typically
by the dental practitioner who will administer the bleaching composition to a patient’s
teeth, the neutralizing composition raises the pH of the bleaching composition so as to
yield a mixed composition having a pH between about 4 and 11, more preferably
between about 5 and 9, and most preferably between about 6 and 8. After mixing the
multiple parts together, the mixed composition may either be used immediately by the
dental practitioner for bleaching or else stored for later use, typically under
refrigeration. Depending on the concentration of the dental bleaching agent, and/or
the pH of the resulting mixed composition, and/or whether the mixed composition
includes other components that affect the stability (e.g., stabilizing or destabilizing
agents), the dental practitioner can optimize or adjust the stability of the mixed dental
bleaching composition to suit the particular needs of the dental practitioner.

The relative stability or instability of the mixed dental bleaching composition
depends, at least in part, on the pH, the temperature, and the relative concentration of
the bleaching agent in the mixed composition. In general, the higher the pH and
warmer the temperature, the less stable will be the bleaching agent at a given
concentration. Accordingly, where it is desired to accelerate bleaching activity, the
dental practitioner may wish to further raise the pH of the mixed composition in order
to trigger the release of oxygen radicals, which are believed to be responsible for
bleaching teeth. On the other hand, where it is desired to form a batch of mixed

bleaching composition that can be stored for later use, it may be desirable to keep the
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pH at a level that does not trigger the release of oxygen radicals for a given
concentration of bleaching agent and at the expected storage temperature. The mixed
compositions of the invention will preferably be substantially or entirely free of
abrasives, although the use of an abrasive is not foreclosed.

The polymeric thickening agent imparts a desired stickiness, tackiness,
viscosity or other gel or thickening properties to the final mixed composition.
Maintaining the neutralizing composition substantially moisture free (e.g., less than
about 1% unbound water) helps prevent the polymeric thickening agent from
prematurely breaking down or hydrolyzing prior to formation of the final mixed
composition. The term “unbound water” refers to water that is actually free to enter
into and be consumed in a hydrolysis reaction involving the polymeric thickening

agent.

III. METHODS OF USE.

The mixed compositions will typically be used by dental practitioners during

in-office procedures. This is particularly true for mixed compositions having
relatively high concentrations of dental bleaching agent (e.g., about 20-90% available
hydrogen peroxide), which are typically not suitable for at-home use. Nevertheless,
the compositions of the present invention are not limited to any particular use or
application and broadly include any use that involves two- or multi-part dental
bleaching systems that include a bleaching agent in one part and a strong base
dispersed within a stable gel in another part. Thus, home-use products that
incorporate the inventive multi-part bleaching systems disclosed herein are certainly
within the scope of the invention.

Whereas raising the pH of the mixed composition generally accelerates the
bleaching activity of the dental bleaching agent, it may be further desirable for the
dental practitioner to further accelerate the bleaching activity by applying light or heat
energy (e.g., by means of a dental curing light, a heat lamp, a dental light guide, or a
laser). The inclusion of carotene or other light energy absorbing agents within the
mixed composition facilitates the acceleration of bleaching activity through the

application of radiant energy.
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In the case where the mixed composition is used in an at-home bleaching
regimen, it will be preferable to apply the composition using a soft, flexible, custom-
fitting dental tray known in the art. Nevertheless, it should be understood that any
dental tray known in the art, even thick athletic mouth guards and the like, may be

used to apply the dental bleaching compositions according to the present invention.

IV. EXAMPLES.
In order to better illustrate the types of compositions contemplated within the
multi-part dental bleaching systems according to the invention, the following

examples are given.

EXAMPLE 1
A two-part dental bleaching system was made that included the following

components within each of Parts 1 and 2.

Part 1 Part 2
Aqueous hydrogen peroxide (50%) Propylene Glycol 82¢g
PEMULEN 36¢g
Potassium hydroxide 1.35 ¢
Carotene 1.8¢g

Part 1 had a pH below about 2 and was stable against degradation over time.
The inclusion of PEMULEN within Part 2 resulted in a stable viscous gel that did not
degrade over time in the presence of potassium hydroxide. The gel stability of
PEMULEN in the presence of potassium hydroxide was believed to be due to the fact
that Part 2 was substantially free of water.

Upon mixing Parts 1 and 2 together in a ratio of 70.5% by weight of Part 1 to
29.5% by weight of Part 2, the potassium hydroxide acted as a water soluble pH
buffer that adjusted the pH of the final mixed composition to within an acceptable
range. The gelling properties of PEMULEN remained stable for a few weeks within

the mixed composition.

EXAMPLE 2
A two-part dental bleaching system was made that included the following

components within each of Parts 1 and 2.
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Part 1 Part2
Aqueous hydrogen peroxide (50%) Propylene Glycol 783 g
PEMULEN S54¢g
Potassium hydroxide 1.8 g
Carotene 30¢g

Part 1 had a pH below about 2 and was stable against degradation over time.
The inclusion of PEMULEN within Part 2 resulted in a stable viscous gel that did not
degrade over time in the presence of potassium hydroxide. The viscosity of Part 2
was substantially greater than the viscosity of Part 2 of Example 1 due to inclusion of
an increased quantity of PEMULEN.

Upon mixing Parts 1 and 2 together in a ratio of 70.5% by weight of Part 1 to
29.5% by weight of Part 2, the potassium hydroxide acted as a water soluble pH
buffer that adjusted the pH of the final mixed composition to approximately 4. The
gelling properties of PEMULEN remained stable for a few weeks within the mixed

composition, although some separation of Part 2 was observed over time.

EXAMPLE 3
A two-part dental bleaching system was made that included the following

components within each of Parts 1 and 2.

Part 1 Part 2
Aqueous hydrogen peroxide (50%) Glycerin 8lg
PEMULEN 24 ¢
Potassium hydroxide 2.1 g
Carotene 30g

Part 1 had a pH below about 2 and was stable against degradation over time.
The inclusion of PEMULEN within Part 2 resulted in a stable viscous gel that did not
degrade over time in the presence of potassium hydroxide. The viscosity of Part 2
was less than that of Part 2 of either Example 1 or Example 2. The potassium
hydroxide was initially obtained as flakes and subsequently ground together with the
glycerin within a grinding mill to yield a finely ground particulate slurry.

Upon mixing Parts 1 and 2 together in a ratio of 70.5% by weight of Part 1 to
29.5% by weight of Part 2, the potassium hydroxide acted as a water soluble pH

buffer that adjusted the pH of the final mixed composition to within an acceptable
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range. The gelling properties of PEMULEN remained stable for a few weeks within
the mixed composition.
EXAMPLE 4
A two-part dental bleaching system was made that included the following

components within each of Parts 1 and 2.

Part 1 Part2
Aqueous hydrogen peroxide (50%) Glycerin 78 g
CARBOPOL 974 54¢
Potassium hydroxide 2.1 g
Carotene 30g

Part 1 had a pH below about 2 and was stable against degradation over time.
The inclusion of CARBOPOL 974 within Part 2 resulted in a stable viscous gel that
did not degrade over time in the presence of potassium hydroxide.

Upon mixing Parts 1 and 2 together in a ratio of 70.5% by weight of Part 1 to
29.5% by weight of Part 2, the potassium hydroxide acted as a water soluble pH
buffer that adjusted the pH of the final mixed composition to within an acceptable
range. The gelling properties of CARBOPOL 974 remained stable for 1-2 weeks

within the mixed composition.

EXAMPLE 5
A two-part dental bleaching system was made that included the following
components within each of Parts 1 and 2.

Part 1 Part 2
Aqueous hydrogen peroxide (50%) Glycerin 792 g
CARBOPOL 974 42¢
Potassium hydroxide 2.1 g
Carotene 30g
Part 1 had a pH below about 2 and was stable against degradation over time.
The inclusion of CARBOPOL 974 within Part 2 resulted in a stable viscous gel that
did not degrade over time in the presence of potassium hydroxide.
Upon mixing Parts 1 and 2 together in a ratio of 70.5% by weight of Part 1 to
29.5% by weight of Part 2, the potassium hydroxide acted as a water soluble pH

buffer that adjusted the pH of the final mixed composition to within an acceptable
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range. The gelling properties of CARBOPOL 974 remained stable for 1-2 weeks

within the mixed composition.

EXAMPLE 6
A two-part dental bleaching system was made that included the following
components within each of Parts 1 and 2.
Part 1 Part 2
Aqueous hydrogen peroxide (50%) Glycerin 804 ¢
CARBOPOL 974 30¢g
Potassium hydroxide 2.1 g
Carotene 30g
Part 1 had a pH below about 2 and was stable against degradation over time.
The inclusion of CARBOPOL 974 within Part 2 resulted in a stable viscous gel that
did not degrade over time in the presence of potassium hydroxide, but which was
slightly less viscous than Part 2 of Example 5.
Upon mixing Parts 1 and 2 together in a ratio of 70.5% by weight of Part 1 to
29.5% by weight of Part 2, the potassium hydroxide acted as a water soluble pH
buffer that adjusted the pH of the final mixed composition to within an acceptable
range. The gelling properties of CARBOPOL 974 remained stable for 1-2 weeks

within the mixed composition.

EXAMPLE 7
A two-part dental bleaching system was made that included the following
components within each of Parts 1 and 2.

Part 1 Part 2
Aqueous hydrogen peroxide (50%) Glycerin 813g
CARBOPOL 974 21g
Potassium hydroxide 2.1 g
Carotene 30¢g

Part 1 had a pH below about 2 and was stable against degradation over time.
The inclusion of CARBOPOL 974 within Part 2 resulted in a stable viscous gel that
did not degrade over time in the presence of potassium hydroxide, but which was

slightly less viscous than Part 2 of Example 6.
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Upon mixing Parts 1 and 2 together in a ratio of 70.5% by weight of Part 1 to
29.5% by weight of Part 2, the potassium hydroxide acted as a water soluble pH
buffer that adjusted the pH of the final mixed composition to within an acceptable
range. The gelling properties of CARBOPOL 974 remained stable for 1-2 weeks

within the mixed composition.

EXAMPLE 8
A two-part dental bleaching system was made that included the following

components within each of Parts 1 and 2.

Part 1 Part 2
Aqueous hydrogen peroxide (50%) 352.5¢g Glycerin 955¢g
CARBOPOL 974 20g CARBOPOL 974 5g
Glycerin 35¢g Potassium hydroxide 5 g
Carotene 5g

Although the hydrogen peroxide within Part 1 was stable against degradation
over time, the CARBOPOL 974 did not result in a stable gel. It is believed that the
concentrated hydrogen peroxide attacked or otherwise destroyed the gelling properties
of the CARBOPOL 974.

The inclusion of CARBOPOL 974 within Part 2 resulted in a stable viscous
gel that did not degrade over time in the presence of potassium hydroxide.

Upon mixing Parts 1 and 2 together in a ratio of 77.9% by weight of Part 1 to
22.1% by weight of Part 2, the potassium hydroxide acted as a water soluble pH
buffer that adjusted the pH of the final mixed composition to within an acceptable
range. The gelling properties of the portion of CARBOPOL 974 provided by Part 2

remained stable for 1-2 weeks within the mixed composition.

EXAMPLE 9
A two-part dental bleaching system was made that included the following

components within each of Parts 1 and 2.

Part 1 Part 2
Aqueous hydrogen peroxide (50%) 352.5 g Glycerin 955¢g
CARBOPOL 974 35¢g CARBOPOL 974 35¢g
Glycerin 35¢g Potassium hydroxide 5 g

Carotene 5g
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Although the hydrogen peroxide within Part 1 was stable against degradation
over time, the CARBOPOL 974 did not result in a stable gel within Part 1. It is
believed that the concentrated hydrogen peroxide attacked or otherwise destroyed the
gelling properties of the CARBOPOL 974 within Part 1.

On the other hand, the inclusion of CARBOPOL 974 within Part 2 resulted in
a stable viscous gel that did not degrade over time in the presence of potassium
hydroxide.

Upon mixing Parts 1 and 2 together in a ratio of 78.2% by weight of Part 1 to
21.8% by weight of Part 2, the potassium hydroxide acted as a water soluble pH
buffer that adjusted the pH of the final mixed composition to within an acceptable
range. The gelling properties of the portion of CARBOPOL 974 provided by Part 2

remained stable for 1-2 weeks within the mixed composition.

EXAMPLE 10
A two-part dental bleaching system was made that included the following

components within each of Parts 1 and 2.

Part 1 Part 2
Aqueous hydrogen peroxide (50%) 352.5 g Glycerin 109 g
Fumed silica 25¢g CARBOPOL974 35¢g
PEG 600 10g Potassium hydroxide 5 g
Carotene 5g

Both of Parts 1 and 2 were stable gels. The fumed silica formed a stable gel
within Part 1 in the presence of the hydrogen peroxide and PEG 600. The inclusion
of CARBOPOL 974 within Part 2 resulted in a stable viscous gel that did not degrade
over time in the presence of potassium hydroxide.

Upon mixing Parts 1 and 2 together in a ratio of 75.8% by weight of Part 1 to
24.2% by weight of Part 2, the potassium hydroxide acted as a water soluble pH
buffer that adjusted the pH of the final mixed composition to within an acceptable
range. The gelling properties of the portion of CARBOPOL 974 provided by Part 2
remained stable for 1-2 weeks within the mixed composition. The viscosity of the

mixed composition was considerably higher than the viscosities of Examples 1-9.
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EXAMPLE 11
A two-part dental bleaching system was made that included the following

components within each of Parts 1 and 2.

Partl Part2
Aqueous hydrogen peroxide (50%) 3525 g Glycerin 1185 ¢g
Fumed silica 175 g CARBOPOL 974 15g
Potassium hydroxide 5 g
Carotene 5g

Both of Parts 1 and 2 were stable gels. The fumed silica formed a stable gel
within Part 1 in the presence of the aqueous hydrogen peroxide. The inclusion of
CARBOPOL 974 within Part 2 resulted in a stable viscous gel that did not degrade
over time in the presence of potassium hydroxide.

Upon mixing Parts 1 and 2 together in a ratio of 75.8% by weight of Part 1 to
24.2% by weight of Part 2, the potassium hydroxide acted as a water soluble pH
buffer that adjusted the pH of the final mixed composition to within an acceptable
range. The gelling properties of the portion of CARBOPOL 974 provided by Part 2
remained stable for 1-2 weeks within the mixed composition. The fumed silica and
CARBOPOL 974 within the mixed composition worked well together to yield a

mixed composition having good viscosity and stickiness.

EXAMPLE 12
A two-part dental bleaching system was made that included the following

components within each of Parts 1 and 2.

Part 1 Part 2
Aqueous hydrogen peroxide (50%) 352.5 g Glycerin 114 ¢
Fumed silica 175¢g CARBOPOL 974 2.25¢g
Potassium hydroxide 5 g
Carotene 5g

Both of Parts 1 and 2 were stable gels. The fumed silica formed a stable gel
within Part 1 in the presence of the aqueous hydrogen peroxide. The inclusion of
CARBOPOL 974 within Part 2 resulted in a stable viscous gel that did not degrade

over time in the presence of potassium hydroxide.



WO 03/013380 PCT/US02/25000

10

15

20

25

30

21

Upon mixing Parts 1 and 2 together in a ratio of 75.8% by weight of Part 1 to
24.2% by weight of Part 2, the potassium hydroxide acted as a water soluble pH
buffer that adjusted the pH of the final mixed composition to within an acceptable
range. The gelling properties of the portion of CARBOPOL 974 provided by Part 2
remained stable for 1-2 weeks within the mixed composition. The fumed silica and
CARBOPOL 974 within the mixed composition worked well together to yield a

mixed composition having good viscosity and stickiness.

EXAMPLE 13
A two-part dental bleaching system was made that included the following
components within each of Parts 1 and 2, measured in terms of weight % of the final

mixed composition.

Part 1 Part2
Aqueous hydrogen peroxide (50%) 70.5%  Glycerin 21.4%
Fumed silica 5.0% CARBOPOL 974 0.3%
PEG 600 0.3% Potassium hydroxide 1.5%
Carotene 1.0%

Both of Parts 1 énd 2 were stable gels. The fumed silica and PEG 600 resulted
in Part 1 being a stable gel in the presence of the aqueous hydrogen peroxide. The
inclusion of CARBOPOL 974 within Part 2 resulted in a stable viscous gel that did
not degrade over time in the presence of potassium hydroxide.

Upon mixing Parts 1 and 2 together to yield a final mixed composition that
included the foregoing components added in the amounts given above, the potassium
hydroxide acted as a water soluble pH buffer that adjusted the pH of the final mixed
composition to 7.03. The gelling properties of the portion of CARBOPOL 974
provided by Part 2 remained stable for 1-2 weeks within the mixed composition. The
fumed silica, CARBOPOL 974 and PEG 600 within the mixed composition worked
well together to yield a mixed composition having good viscosity and stickiness. The

mixed composition was relatively stable over time, particularly when refrigerated.
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EXAMPLE 14
A two-part dental bleaching system was made that included the following
components within each of Parts 1 and 2, measured in terms of weight % of the final

mixed composition.

Part | Part 2
Aqueous hydrogen peroxide (50%) 70.5% Glycerin 19.9%
Fumed silica 50% CARBOPOL974 0.3%
PEG 600 0.3% Potassium hydroxide 2.0%
Citric Acid 1.0% Carotene 1.0%

Both of Parts 1 and 2 were stable gels. The fumed silica, PEG 600 and citric
acid resulted in Part 1 being a stable gel in the presence of the aqueous hydrogen
peroxide. The inclusion of CARBOPOL 974 within Part 2 resulted in a stable viscous
gel that did not degrade over time in the presence of potassium hydroxide.

Upon mixing Parts 1 and 2 together to yield a final mixed composition that
included the foregoing components added in the amounts given above, the potassium
hydroxide acted as a water soluble pH buffer that adjusted the pH of the final mixed
composition to 7.75. The gelling properties of the portion of CARBOPOL 974
provided by Part 2 remained stable for 1-2 weeks within the mixed composition. The
fumed silica, CARBOPOL 974 and PEG 600 within the mixed composition worked
well together to yield a mixed composition having good viscosity and stickiness. The
mixed composition was relatively stable over time, particularly when refrigerated,

which was due, in'part, to the inclusion of the citric acid.

EXAMPLE 15
A two-part dental bleaching system was made that included the following
components within each of Parts 1 and 2, measured in terms of weight % of the final

mixed composition.

Part 1 Part 2
Aqueous hydrogen peroxide (50%) 70.5% Glycerin 20.38%
Fumed silica 50%  CARBOPOL 974 0.32%
PEG 600 0.3% Potassium hydroxide 3.0%
Carotene 0.5%
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Both of Parts 1 and 2 were stable gels. The fumed silica and PEG 600 resulted
in Part 1 being a stable gel in the presence of the aqueous hydrogen peroxide. The
inclusion of CARBOPOL 974 within Part 2 resulted in a stable viscous gel that did
not degrade over time in the presence of potassium hydroxide.

Upon mixing Parts 1 and 2 together to yield a final mixed composition that
included the foregoing components added in the amounts given above, the potassium
hydroxide acted as a water soluble pH buffer that adjusted the pH of the final mixed
composition to 8.20. The gelling properties of the portion of CARBOPOL 974
provided by Part 2 remained stable for 1-2 weeks within the mixed composition. The
fumed silica, CARBOPOL 974 and PEG 600 within the mixed composition worked
well together to yield a mixed composition having good viscosity and stickiness. The

mixed composition was relatively stable over time, particularly when refrigerated.

EXAMPLE 16
Any of the foregoing two-part bleaching systems described in Examples 1-15
is modified by eliminating the polyol (e.g., glycerin or propylene glycol) in order for
the neutralizing composition of Part 2 to comprise a dry mixture of solid components.
Upon mixing Parts 1 and 2 together, the base (KOH) neutralizes the acidic
hydrogen peroxide composition to a desired pH and the tackifying agent (e.g.,
PEMULEN or CARBOPOL 974) imparts a desired tackifying, thickening and gel

properties to the final mixed composition.

EXAMPLE 17
Any of the foregoing two-part bleaching systems described in Examples 1-16
is modified by substituting potassium hydroxide within Part 2 with an appropriate

quantity of calcium carbonate in particulate form.

EXAMPLE 18
Any of the foregoing two-part bleaching systems described in Examples 16
and 17 is modified by adding or replacing a portion of the polymeric thickening agent

of Part 2 with fumed silica or fumed aluminum oxide.
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V. SUMMARY.

The present invention provides improved multi-part dental bleaching systems
and methods of manufacturing such systems in order to yield a mixed composition
having a high peroxide content desired gel properties as a result of including a
polymeric thickening agent.

The invention further provides multi-part systems that can be manufactured so
as to yield at least one component that includes a strong base and a polymeric
thickening agent without premature degradation of the thickening agent.

The invention also provides a concentrated low pH aqueous hydrogen
peroxide bleaching composition in one part and a strong base in another part for
mixing with and at least partially neutralizing the acidic bleaching composition prior
to use.

The present invention may be embodied in other specific forms without
departing from its spirit or essential characteristics. The described embodiments are
to be considered in all respects only as illustrative and not restrictive. The scope of
the invention is, therefore, indicated by the appended claims rather than by the
foregoing description. All changes which come within the meaning and range of
equivalency of the claims are to be embraced within their scope.

What is claimed is:
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1. A multi-part dental bleaching system comprising:

an aqueous dental bleaching composition that comprises at least one
dental bleaching agent and that has a pH of about 4 or less; and

a substantially water free neutralizing composition suitable for mixing
with the aqueous dental bleaching composition and that comprises at least one
polymeric thickening agent mixed with at least one particulate base selected
from the group consisting of metal oxides, metal hydroxides, ammonium

hydroxide, and metal carbonates.

2. A multi-part dental bleaching system as defined in claim 1, the dental

bleaching composition comprising at least about 20% available hydrogen peroxide.

3. A multi-part dental bleaching system as defined in claim 1, the dental

bleaching composition comprising at least about 30% available hydrogen peroxide.

4, A multi-part dental bleaching system as defined in claim 1, the dental

bleaching composition comprising at least about 40% available hydrogen peroxide.

5. A multi-part dental bleaching system as defined in claim 1, the dental

bleaching composition having a pH of about 3 or less.

6. A multi-part dental bleaching system as defined in claim 1, the dental

bleaching composition having a pH of about 1-2.

7. A multi-part dental bleaching system as defined in claim 1, the dental

bleaching composition further comprising at least one acid.

8. A multi-part dental bleaching system as defined in claim 1, at least one
of the dental bieaching composition or the neutralizing composition further

comprising at least one ion scavenger.
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9. A multi-part dental bleaching system as defined in claim 8, the ion

scavenger comprising at least one of EDTA or citric acid.

10. A multi-part dental bleaching system as defined in claim 1, the
polymeric thickening agent comprising at least one of an acrylic acid-based polymer

or carboxypolymethylene.

11. A multi-part dental bleaching system as defined in claim 10, the at

least one acrylic acid-based polymer comprising pemulen.

12. A multi-part dental bleaching system as defined in claim 1, the
polymeric thickening agent comprising at least one of pluronic, a cellulosic ether, a

polysaccharide gum, a protein, or a starch.

13. A multi-part dental bleaching system as defined in claim 1, the

neutralizing composition further comprising a radiant energy absorbing agent.

14. A multi-part dental bleaching system as defined in claim 13, the

radiant energy absorbing agent comprising at least one dye, preferably carotene.

15. A multi-part dental bleaching system as defined in claim 1, at least one
of the dental bleaching composition or neutralizing composition further comprising a

polyol,

16. A multi-part dental bleaching system as defined in claim 15, the polyol

comprising at least one of glycerin, sorbitol, propylene glycol, polyethylene glycol, or

polypropylene glycol.

17. A multi-part dental bleaching system as defined in claim 15, the
neutralizing composition being in the form of a stable gel in which the polymeric

thickening agent is not attacked by the strong particulate base.
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18. A multi-part dental bleaching system as defined in claim 1, at least one
of the dental bleaching composition or neutralizing composition further comprising

fumed silica.

19. A multi-part dental bleaching system as defined in claim 1, the dental
bleaching system being in the form of a kit that comprises the dental bleaching

composition in a first part and the neutralizing composition in a second part.

20. A multi-part dental bleaching system as defined in claim 19, the kit
comprising at least one syringe containing the dental bleaching composition and at

least one additional syringe containing the neutralizing composition.

21. A multi-part dental bleaching system as defined in claim 18, the kit
comprising at least one dual compartment syringe containing the dental bleaching
composition in a first compartment and the neutralizing composition in a second

compartment.

22. A multi-part dental bleaching system as defined in claim 18, at least
one of the dental bleaching composition or neutralizing composition being

substantially free of abrasives.

23. A multi-part dental bleaching system as defined in claim 1, the

neutralizing composition being a non-gelled mixture of dry solid components.

24. A method of manufacturing a two-part dental bleaching system
comprising:
(@) preparing a dental bleaching composition that comprises a
dental bleaching agent and that has a pH of about 4 or less; and
(b)  preparing a neutralizing composition suitable for mixing with
the aqueous dental bleaching composition by combining at least one polymeric

thickening agent mixed with at least one particulate base selected from the
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group consisting of metal oxides, metal hydroxides, ammonium hydroxide,

and metal carbonates.

25. A method of manufacturing a two-part dental bleaching system as
defined in claim 24, further comprising mixing the polymeric thickening agent with at

least one polyol in order to form the neutralizing composition into a stable gel.

26. A method of manufacturing a two-part dental bleaching system as
defined in claim 235, the polyol being at least one of glycerin, sorbitol, propylene

glycol, polyethylene glycol, or polypropylene glycol.

27. A method of manufacturing a two-part dental bleaching system as
defined in claim 24, the polymeric thickening agent comprising at least one of an

acrylic acid-based polymer or carboxypolymethylene.

28. A method of manufacturing a two-part dental bleaching system as
defined in claim 24, the neutralizing composition comprising a non-gelled mixture of

dry solids.

29.. A method of cosmetically bleaching a person’s teeth comprising:
()  providing a multi-part dental bleaching system comprising:
a dental bleaching composition that comprises a dental
bleaching agent and that has a pH of about 4 or less; and
a substantially water free neutralizing composition suitable for
mixing with the aqueous dental bleaching composition and that
comprises at least one polymeric thickening agent mixed with at least
one particulate base selected from the group consisting of metal
oxides, metal hydroxides, ammonium hydroxide, and metal carbonates.
(2)  mixing together the dental bleaching composition and the
neutralizing composition so as to yield a mixed composition having a pH in a

range of about 4 to about 11 and that comprises a sticky gel; and
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(3)  applying the mixed composition comprising the sticky gel to at

least a portion of the person’s teeth.

30. A method of bleaching a person’s teeth as defined in claim 29, wherein
5  the mixed composition further includes a radiant energy absorbing agent, the method
further including the step of directing radiant energy to at least a portion of the

person’s teeth.
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