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(57) ABSTRACT 

A non-custom dental treatment device includes a moisture 
resistant barrier layer that is flexible so as to conform to a 
plurality of differently-sized and shaped dental arches during 
use. The moisture-resistant barrier layer comprised of wax, 
paraffin wax and/or polyolefin. The dental treatment device 
also includes a Substantially solid dental treatment composi 
tion adapted so as to be initially substantially dry to the touch 
and so as to become sticky and adhesive to dental tissue when 
moistened. The Substantially solid dental treatment compo 
sition includes at least one tissue adhesion agent and at least 
one active agent, such as a dental bleaching agent. 
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Fig. 4B 
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Fig, GA 
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DENTAL TREATMENT DEVICES 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is a division of U.S. application Ser. 
No. 1 1/446,924, filed Jun. 5, 2006, which is a continuation of 
U.S. application Ser. No. 10/783,597, filed Feb. 19, 2004, the 
disclosures of which are incorporated herein in their entirety. 

BACKGROUND OF THE INVENTION 

0002 1. The Field of the Invention 
0003. The present invention is in the field of dental tray 
shaped devices used to provide a desired dental treatment to a 
person's teeth. The device can be used for dental treatments 
Such as bleaching, administration of fluoride, or application 
of other medicines. 
0004 2. The Relevant Technology 
0005 Virtually all people desire white or whiter teeth. To 
achieve this goal, people have veneers placed over their teeth 
or have their teeth chemically bleached. A common bleaching 
method involves the use of a dental tray that is custom-fitted 
to a person's teeth and that is therefore comfortable to wear. 
One type of customized tray is made from a stone cast of a 
person's teeth. Another is customized directly using a per 
son's teeth as a template (e.g., “boil-and-bite' trays). Non 
customized trays that approximate the shapes and sizes of a 
variety of users’ dental arches have also been used. A dental 
bleaching composition is placed into the tray and the tray 
placed over the person's teeth for a desired period of time. 
0006 Another bleaching method involves painting a 
bleaching composition directly onto a person's teeth. A per 
ceived advantage of paint-on bleaching is that it eliminates 
the need for a dental tray. The main disadvantage of a paint-on 
bleaching composition is that it remains directly exposed to 
the person's saliva and disruptive forces found in a person's 
mouth. As a result, a significant portion of the bleaching 
composition does not remain on the teeth where bleaching is 
desired. Some or all of the composition can dissolve away 
into the person's saliva and/or be transferred to adjacent oral 
tissues, potentially irritating soft oral tissues. 
0007 Another tooth bleaching method involves placing a 
flexible bleaching strip over a user's tooth surfaces. Conven 
tional bleaching strips comprise a flexible plastic strip coated 
with a dental bleaching gel of moderate viscosity and rela 
tively low stickiness on the side of the strip facing the user's 
teeth. To install the bleaching strip, a portion of the bleaching 
strip is placed over the front surfaces of the user's teeth, and 
the remainder is folded around the occlusal edges of the teeth 
and against a portion of the lingual Surfaces. Like paint-on 
bleaching compositions, this procedure does not require the 
use of dental trays. Unlike paint-on bleaching compositions, 
bleaching strips include a plastic barrier that, at least in 
theory, keeps the dental bleaching gel from diffusing into the 
user's mouth. 

0008. In reality, because of the generally poor adhesion of 
bleaching strips to the user's teeth, coupled with their gener 
ally flimsy nature, it is often difficult for the user to maintain 
the bleaching strip in its proper position for the recommended 
time. Conventional bleaching Strips are prone to slip off the 
teeth as a result of even minimal movement of the user's 
mouth, jaw or tongue. Indeed, it is recommended that the user 
not eat, drink, Smoke or sleep while wearing the bleaching 
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strip. In practice, it is difficult to talk or smile while properly 
maintaining the bleaching Strip in the correct position. 
0009 Even if a user successfully maintains a conventional 
bleaching strip in its proper position during the recommended 
bleaching period, the bleaching gel often diffuses into the 
person's saliva, potentially causing a poor taste in the user's 
mouth and possibly discomfort to soft oral and throat tissues. 
The tendency of the bleaching gel to diffuse into the user's 
mouth can be accelerated through even minimal shifts of the 
bleaching strip over the user's teeth, with each shift poten 
tially causing bleaching gel that remains adhered to the user's 
teeth, but not covered by the plastic strip, to be exposed to 
saliva in the user's mouth. In some cases, the bleaching Strip 
can become so dislodged or mangled that it must be removed 
by the user and replaced with a fresh bleaching strip to com 
plete the recommended bleaching time. This multiplies the 
cost and hassle of using conventional bleaching strips. 
0010. In practical terms, the use of conventional bleaching 
strips can greatly inhibit even the simplest of activities that 
involve movement of the user's mouth or tongue, Such as 
talking, Smiling, making other facial expressions, or even 
Swallowing (which normally occurs Subconsciously through 
out the day). Indeed, the time when a person's mouth and 
tongue are the least prone to move is at night while the person 
is sleeping. Unfortunately, it is recommended that conven 
tional bleaching strips not be used while sleeping, presum 
ably to prevent accidental choking on an inadvertently dis 
lodged bleaching strip. This confirms the tendency of 
conventional bleaching strips to easily dislodge from a user's 
teeth. 
0011 Ultimately, the main impediment to successful 
bleaching is the failure of users to complete the prescribed 
bleaching regimen. If the bleaching apparatus is difficult to 
install over a person's teeth, requires numerous repetitions to 
achieve observable results, or is uncomfortable to wear, the 
user may simply give up and prematurely abort the prescribed 
bleaching regimen. Thus, even if dental bleaching is possible 
using a particular bleaching apparatus or method, it is less 
likely to occur if the inadequacies of the bleaching apparatus 
or method cause a user to become discouraged before desired 
results are attained. 

0012. In view of the foregoing, there is an ongoing need 
for improved bleaching apparatus and methods that are 
simple and easy to use and that reliably remain in position 
over the user's teeth so as to reduce diffusion of bleaching 
composition into a user's oral cavity. Such improvements 
would be expected to improve or encourage compliance by 
the user. 

BRIEF SUMMARY OF THE PREFERRED 
EMBODIMENTS 

0013 The present invention generally relates to improved 
dental treatment devices used to treat (e.g., bleach) a person's 
teeth. The inventive tray-shaped device includes a front side 
wall and a bottom wall. In addition, the tray-shaped device 
includes at least one of the following features to enhance 
anatomical fit: (1) the bottom wall includes a plurality of cuts 
positioned to help the bottom wall better conform to abrupt 
changes in the diameters of a person's teeth, particularly 
where the bicuspids and canines meet, (2) the bottom wall 
includes at least one V-shaped or U-shaped indentation con 
figured to be inserted into the depression typically found 
along the top Surfaces of a person's molars, and (3) the front 
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and bottom wall include radii of curvature that account for 
typical flaring of a patient's incisors. 
0014. In one embodiment of a treatment device according 
to the invention, the bottom wall includes a cut on either side 
of the device approximately corresponding to the intersection 
of a person's canines and bicuspids. The cuts help to com 
pensate for the fact that bicuspids are significantly thicker 
than canines by allowing for an abrupt discontinuity in the 
bottom wall of the treatment device. Without these cuts the 
bottom wall would be harder to conform to the canines since 
the adjacent bicuspids would tend to push the bottom wall 
away from the canines, thus potentially dislodging the bottom 
wall in this region. These and any other cuts within the bottom 
wall may also help compensate for differences between the 
inner and outer radii of the dental arch generally defined by 
the inner and outer tooth surfaces. 

0.015. In another embodiment of a treatment device 
according to the invention, the bottom wall may include 
V-shaped or U-shaped indentations in the region of a person's 
molars that cause the bottom wall to better conform to the 
depression normally found in molars. In the absence of Such 
V-shaped or U-shaped indentations, the bottom wall of the 
treatment device may have a tendency to span the molars like 
a bridge between the generally higher outer edges, thereby 
leaving a gap between the bottom wall and the surface of the 
molars between the outer edges. Permitting Such a gap may 
inhibit or prevent bleaching the depressed molar surfaces. 
Moreover, a bottom wall that is stretched between the outer 
surfaces so as to leave a gap over the molar depressions may 
result in inadvertent dislodgment of the treatment device 
when the upper and lower molars are brought together. For 
example, if the bottom wall of a treatment device is pushed 
into the molar depression by the opposing molars, the front 
and/or bottom side walls may be pulled down across the tooth 
Surfaces to compensate for this effective lengthening of the 
bottom wall in the vicinity of the molars. 
0016. In another embodiment of a treatment device 
according to the invention, the front and bottom walls may 
have different radii in order to compensate for the general 
flaring out of a person's incisors toward the incisal edges. Due 
to Such flaring the diameter of a person's dental arch at the 
incisal edges is generally greater than the diameter at the 
gingival margin. Thus the part of the treatment device corre 
sponding to the incisal edges near a person's incisors may 
advantageously have a larger radius than the part of the treat 
ment device corresponding to the gingival margin. This helps 
provide better fit of the treatment device over a person's tooth 
Surfaces. 
0017. The treatment composition may comprise various 
forms. According to one embodiment, the treatment compo 
sition comprises a single continuous bead or layer adjacent to 
at least a portion of an inner surface of a barrier layer. The 
treatment composition may comprise a sticky Viscous gel, a 
less viscous gel, a highly viscous putty, or a Substantially solid 
composition that is less adhesive prior to being moistened 
with saliva or water but that becomes more sticky and adhe 
sive when moistened. 

0.018. In another embodiment, the treatment device 
includes a layer or region of a Substantially solid adhesive 
composition and a treatment gel or composition adjacent to at 
least one of the barrier layer or adhesive composition. The 
adhesive composition may, in some cases, beformulated so as 
to provide the same treatment as the separate treatment com 
position, a different treatment, or no treatment. It may provide 
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a protective barrier between the active agent in the treatment 
composition or gel and the person's gums. It may include a 
bleaching agent activator in the case where the treatment 
composition includes a bleaching agent. 
0019. According to one embodiment, the tray-shaped 
device includes a barrier layer made of a moisture resistant 
material. According to one embodiment, the barrier layer 
comprises a thin, flexible membrane formed from a moisture 
resistant polymer material. It is within the scope of the inven 
tion to provide barrier layers having any desired thickness or 
rigidity. In one embodiment, the barrier layer comprises a 
mixture of ethyl vinyl acetate and polypropylene. 
0020. The treatment and/or adhesive compositions may 
include any desired active agent, including, but not limited to, 
dental bleaching agents, desensitizing agents, remineralizing 
agents, antimicrobial agents, antiplaque agents, anti-tartar 
agents, or other medicaments. They also include at least one 
tissue adhesion agent. A non-limiting example of a Suitable 
tissue adhesion agent is polyvinyl pyrrolidone (PVP). The 
treatment and/or adhesive compositions may include other 
components as desired to yield a final composition having 
desired properties. Examples of other components include, 
but are not limited to, plasticizers and humectants (e.g., glyc 
erin, Sorbitol, and polyethylene glycol), Volatile solvents 
(e.g., water and alcohols), bleaching agent stabilizers (e.g., 
EDTA and alkyl Sulfates), bleaching agent activators (e.g., 
metals and metal compounds), neutralizing agents, thicken 
ing agents (e.g., fumed silica), flavorants, Sweeteners, and the 
like. 

0021. The size and shape of the treatment devices accord 
ing to the invention can be tailored to readily fit a person's 
upper or lower dental arch. They may also be tailored to fit 
person's having differently sized or shaped dental arches. The 
treatment devices are advantageously designed so as to Sub 
stantially cover the front and lingual surfaces of the teeth 
and/or gums to be treated. The treatment devices are advan 
tageously flexible and adhesive so as to readily conform to a 
wide variety of differently-sized teeth and dental arches. 
0022. The treatment devices according to the invention 
can be designed to be worn for any desired time period. 
Increasing the concentration of active agent used generally 
reduces the required treatment time. Nevertheless, due to the 
extremely comfortable fit between the inventive treatment 
devices and the person's teeth, it is possible to wear such 
devices for extended periods of time. Treatment devices 
according to the invention can be designed to be worn while, 
e.g., talking, sleeping, eating, drinking, Smiling, frowning, 
grimacing, yawning, coughing, Smoking, or making Virtually 
any facial expression or mouth contortion. This greatly 
decreases their intrusiveness into everyday activities com 
pared to conventional bleaching strips, which do not reliably 
adhere to teeth, or intrusive bleaching devices Such as large, 
bulky bleaching dental appliances. 
0023 The treatment devices can be designed to be worn 
for as little as a few minutes or as long as several hours. By 
way of example, not limitation, a typical treatment session of 
fast duration may last from about 10 to about 30 minutes. A 
treatment session of intermediate duration may last from 
about 30 minutes to about 2 hours. A treatment session of long 
duration, including professional or overnight treatment while 
a person is sleeping, may last from about 2 hours to about 12 
hours. Treatment sessions may be repeated as many times as 
are needed to obtain a desired result. In the case of tooth 
bleaching, a clinical whitening effect has been observed after 
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only 1-3 whitening sessions. A typical bleaching regimen will 
preferably include 1-20 bleaching sessions, more preferably 
2-15 bleaching sessions, and most preferably 3-10 bleaching 
sessions. 

0024. According to one embodiment, the treatment device 
may include an associated Supporting structure. Such as an 
exoskeleton, prior to use. An exoskeleton may be particularly 
useful where the barrier layer is very thin and flexible. The 
exoskeleton may have the same configuration as the treatment 
device so as to receive and support the front and bottom walls 
of the treatment device. The exoskeleton can provide addi 
tional Support and ease of placement to the treatment device 
while positioning the device over a person's teeth. In one 
embodiment, the exoskeleton includes a handle to facilitate 
gripping and maneuverability of the exoskeleton while plac 
ing the treatment device over the teeth. Once positioned, the 
exoskeleton can be removed so as to leave the treatment 
device in place over the teeth. 
0025. For convenience of use, multiple treatment devices 
may be packaged together and sold as a kit. In one embodi 
ment, the number of treatment devices provided with each kit 
can equal the number of Sessions that represent a prescribed 
treatment regimen. The treatment devices can be sealed col 
lectively or individually as desired. They may contain a 
removable protective layer on their interior surfaces to protect 
the treatment and/or adhesive composition from contamina 
tion or moisture. It is within the scope of the invention to 
provide a treatment composition that is initially separate from 
a barrier layer in the shape of a treatment device and that is 
applied onto the barrier layer by the end user. 
0026. These and other advantages and 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 hereinaf 
ter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0027. To further clarify the above and other advantages 
and features of the present invention, a more particular 
description of the invention will be rendered by references to 
specific embodiments thereof, which are illustrated in the 
appended drawings. It is appreciated that these drawings 
depict only typical embodiments of the invention and are 
therefore not to be considered limiting of its scope. The inven 
tion will be described and explained with additional specific 
ity and detail through the use of the accompanying drawings 
in which: 

0028 FIG. 1A is a perspective view of an exemplary tray 
shaped dental treatment device configured to fit over at least 
a portion of a person's upper dental arch, next to an associated 
exoskeleton; 
0029 FIG. 1B is a perspective view of an exemplary tray 
shaped dental treatment device configured to fit over at least 
a portion of a person's lower dental arch, next to an associated 
exoskeleton; 
0030 FIG. 2 is a perspective view of an exemplary tray 
shaped dental treatment device comprising a barrier layer and 
a Substantially solid adhesive composition placed within an 
exo-skeleton; 
0031 FIG. 3 is a perspective view of the device of FIG. 2 
with a gel treatment composition placed within the tray 
shaped device; 
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0032 FIG. 4A is a cross sectional view of an exemplary 
tray-shaped dental treatment device with a gel treatment com 
position placed in the tray shaped device; 
0033 FIG. 4B is a cross sectional view of the exemplary 
tray-shaped dental treatment device of FIG. 2; 
0034 FIG. 4C is a cross sectional view of the exemplary 
tray-shaped dental treatment device of FIG. 3; 
0035 FIG. 4D is a cross sectional view of an exemplary 
tray-shaped dental treatment device with two separate gel 
treatment compositions placed in the tray shaped device; 
0036 FIG. 5 illustrates an exemplary tray-shaped dental 
treatment device and associated exoskeleton contained 
within a sealed protective package having a peelable cover, 
0037 FIG. 6A illustrates a person placing a tray-shaped 
dental treatment device according to one embodiment of the 
invention over the upper dental arch; 
0038 FIG. 6B illustrates a person having placed a tray 
shaped dental treatment device according to one embodiment 
of the invention over the lower dental arch, with a tray-shaped 
dental treatment device already placed over the upper dental 
arch; 
0039 FIG. 7A is a close up cross sectional view of the 
exemplary tray-shaped dental treatment device of FIG. 6B 
placed over a persons lower dental arch showing how the 
V-shaped indentation in the bottom wall is configured for 
insertion into the depression of a person's molars; and 
0040 FIG. 7B is a close up cross sectional view of the 
exemplary tray-shaped dental treatment device of FIG. 6A 
placed over a person's upper dental arch showing how the 
curvature of the front side wall and bottom wall account for 
flaring of a person's incisors. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

I. Introduction and Definitions 

0041. The inventive tray-shaped dental treatment device 
includes a moisture-resistant barrier layer having a front side 
wall and a bottom wall, and a dental treatment composition. 
In addition, the tray-shaped dental treatment device includes 
at least one of the following anatomical features to enhance 
the fit of the device: (1) the bottom wall includes a plurality of 
cuts positioned to help the bottom wall better conform to 
abrupt changes in the diameters of a person's teeth, particu 
larly where the bicuspids and canines meet, (2) the bottom 
wall includes at least one V-shaped or U-shaped indentation 
configured to be inserted into the depression typically found 
along the top Surfaces of a person's molars, and (3) the front 
and bottom wall include radii of curvature that account for 
typical flaring of a patient's incisors. 
0042. The term “barrier layer', as used herein, refers to 
one or more layers of a moisture-resistant material that pro 
tect the treatment composition and/or adhesive composition 
layer from ambient moisture and saliva found within a per 
son's mouth when the tray-shaped dental treatment device is 
placed over the person's teeth. The barrier layer may also 
serve to protect the treatment composition and/or adhesive 
composition from moisture or other contaminants during 
storage and prior to use. The barrier layer may be in any 
desired form including, but not limited to, a sheet laminated to 
a Surface of the treatment and/or adhesive composition, a 
coating applied to the treatment and/or adhesive composition, 
or a dental treatment tray. 
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0043. The term “substantially solid, as used herein, refers 
to a composition that is in a Solid or semi-solid condition. One 
characteristic of “substantially solid adhesive compositions 
according to the invention is that they become more adhesive 
when an exposed Surface thereof is moistened with, e.g., 
saliva or water. When moistened, the surface of the adhesive 
composition turns into a sticky material that is able to more 
strongly adhere to teeth compared to a Substantially solid 
adhesive composition that has not been moistened. The com 
position at the Surface may become a viscous liquid, paste or 
gel, at least temporarily, depending on the amount of moisture 
that is applied to the surface of the “substantially solid adhe 
sive composition. Nevertheless, the consistency of the moist 
ened Surface can remain “substantially solid depending on 
the degree of initial moistening, or it can stiffen and even 
revert back to being “substantially solid’ as the initial quan 
tity of Surface moisture diffuses into a remaining portion of 
the “substantially solid’ adhesive composition over time 
(e.g., during a bleaching procedure in which the composition 
is protected from saliva and ambient moisture in a person's 
mouth by a moisture-resistant barrier layer). 
0044) The term “molecular weight', as used herein, refers 
to number average molecular weight expressed in Daltons 
unless otherwise specified. 

II. Exemplary Tray-Shaped Dental Treatment 
Devices 

0045 A. Barrier Layer 
0046. The tray-shaped dental treatment device includes a 
barrier layer. According to one embodiment of the invention, 
the barrier layer comprises a thin, flexible membrane formed 
from a moisture-resistant polymer material. In a preferred 
embodiment, the barrier layer comprises a thin, flexible layer 
of a mixture of ethyl vinyl acetate and polypropylene. 
0047 According to another embodiment, it may be 
formed of a polyolefin or similarly moisture-resistant mate 
rial. Such as wax, metal foil, paraffin, ethylene-vinyl acetate 
copolymer (EVA), ethylene-vinyl alcohol copolymer 
(EVAL), polycaprolactone (PCL), polyvinyl chloride (PVC), 
polyesters, polycarbonates, polyamides, polyurethanes or 
polyesteramides. Examples of suitable polyolefins for use in 
making the barrier layer include, but are not limited to, poly 
ethylene (PE), high density polyethylene (HDPE), low den 
sity polyethylene (LDPE), ultra low density polyethylene 
(ULDPE), polypropylene, and polytetrafluoroethylene 
(PTFE) (e.g., TEFLON). An example of a suitable polyester 
for use in making the barrier layer includes, but is not limited 
to, polyethylene terephthalate (PET), an example of which is 
MYLAR, sold by DuPont. Plasticizers, flow additives, and 
fillers known in the art can be used as desired to modify the 
properties of any of the foregoing polymers used to form the 
barrier layer. 
0048 B. Dental Treatment Compositions 
0049. The dental treatment composition may comprise 
various forms. According to one embodiment, the treatment 
composition comprises a single continuous bead or layer 
adjacent to at least a portion of an inner Surface of the barrier 
layer. The treatment composition may comprise a sticky vis 
cous gel, a less Viscous gel, a highly viscous putty, or a 
Substantially solid adhesive composition that is less adhesive 
prior to being moistened with saliva or water but that becomes 
more Sticky and adhesive when moistened. 
0050. The treatment composition may comprise various 
forms. According to one embodiment, the treatment compo 
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sition comprises a single continuous bead or layer adjacent to 
at least a portion of an inner surface of a barrier layer. The 
treatment composition may comprise a sticky Viscous gel, a 
less viscous gel, a highly viscous putty, or a substantially solid 
composition that is less adhesive prior to being moistened 
with saliva or water but that becomes more sticky and adhe 
sive when moistened. 

0051. In one embodiment, the treatment device includes a 
layer or region of a substantially solid adhesive composition 
and a treatment gel or putty adjacent to at least one of the 
barrier layer or adhesive composition. The adhesive compo 
sition may, in some cases, beformulated so as to provide the 
same treatment as the separate gel or putty treatment compo 
sition, a different treatment, or no treatment. It may provide a 
protective barrier between the active agent in the gel or putty 
and the person's gums. It may include a bleaching agent 
activator in the case where the gel or putty includes a bleach 
ing agent. 
0.052 Prior to being moistened in preparation for or during 
use, the Substantially solid adhesive composition comprises a 
Substantially solid composition. The adhesive composition 
may comprise a single coherent mass or region, or it may 
comprise a plurality of coherent masses or regions of a Sub 
stantially solid adhesive composition. Providing a Substan 
tially solid and coherent adhesive composition better main 
tains the tray-like treatment device against the teeth being 
bleached. This, in turn, promotes better tooth whitening and 
reduces irritation to Surrounding oral tissues. 
0053. The dental treatment compositions include at least 
one tissue adhesion agent, and may include an optional active 
agent. Following are examples of tissue adhesion agents and 
optional active agents. 
0054) 1. Tissue Adhesion Agents 
0055. The tissue adhesion agent may comprise any known 
tackifying agent that is Substantially non-adhesive, or less 
adhesive, when treatment composition is substantially solid 
but which becomes more adhesive to teeth when the treatment 
composition is moistened with, e.g., water or saliva. A pres 
ently preferred tissue adhesion agent is polyvinyl pyrrolidone 
(PVP). Examples of other suitable tissue adhesion agents 
include carboxypolymethylene (e.g., CARBOPOL, sold by 
Novean, Inc.), polyethylene oxide (e.g., POLYOX, made by 
Union Carbide), polyacrylic acid polymers or copolymers 
(e.g., PEMULEN, sold by Novean, Inc.), polyacrylates, poly 
acrylamides, copolymers of polyacrylic acid and polyacryla 
mide, PVP-Vinyl acetate copolymers, carboxymethylcellu 
lose, carboxypropylcellulose, polysaccharide gums, proteins, 
and the like. Characteristics of substantially solid adhesive 
treatment compositions in particular, and these and other 
tissue adhesion agents are disclosed in U.S. patent application 
Ser. No. 10/446,235, filed May 27, 2003, and titled TRAY 
LIKE DENTAL, BLEACHING DEVICES HAVINGABAR 
RIER LAYER AND A SUBSTANTIALLY SOLID 
BLEACHING COMPOSITION, and U.S. patent application 
Ser. No. 10/446,471, filed May 27, 2003, and titled SUB 
STANTIALLY SOLIDDENTAL, BLEACHING COMPOSI 
TION IN ATRAY-LIKE CONFIGURATION, now U.S. Pat. 
No. 7,048.543, which are hereby incorporated by reference 
with respect to their disclosure of substantially solid adhesive 
compositions and tissue adhesion agents. 
0056. The amount of tissue adhesion agent in the dental 
treatment composition often depends on whether the compo 
sition is a gel, a putty, or a substantially solid adhesive com 
position. According to one embodiment, the one or more 
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tissue adhesion agents are included in an amount in a range of 
about 10% to about 90% by weight of the treatment compo 
sition (exclusive of any bound water or other solvent), more 
preferably in a range of about 20% to about 80% by weight of 
the treatment composition, and most preferably in a range of 
about 40% to about 75% by weight of the treatment compo 
sition. 
0057 2. Active Agents 
0058. One or more active agents may be included in the 
dental treatment composition. Examples of various active 
agents include dental bleaching agents, desensitizing agents, 
remineralizing agents, antimicrobial agents, antiplaque 
agents, anti-tartar agents, or other medicaments. 
0059 A common dental bleaching agent that is known to 
bleach teeth and that has been found to be safe for oral use is 
hydrogen peroxide. However, hydrogen peroxide does not 
itself exist free in nature, but only as an aqueous solution or as 
a complex. Preferred dental bleaching agents comprise com 
plexes of hydrogen peroxide because they are more stable 
than aqueous hydrogen peroxide, which tends to be unstable 
when heated, especially when water is removed by evapora 
tion. 
0060. Non-limiting examples of complexed hydrogen per 
oxide include carbamide peroxide and metal perborates. 
Other bleaching agents that can be used to bleach teeth 
include, but are not limited to, metal percarbonates, peroX 
ides, chlorites, and hypochlorites, peroxy acids, and peroxy 
acid salts. 
0061. If present, the one or more bleaching agents are 
preferably included in an amount in a range of about 5% to 
about 80% by weight of the treatment composition, more 
preferably in a range of about 10% to about 60% by weight of 
the treatment composition, and most preferably in a range of 
about 20% to about 50% by weight of the treatment compo 
sition. 
0062. As mentioned, other optional active agents may be 
included. Examples of desensitizing agents include potas 
sium nitrate, other potassium salts, citric acid, citrates, and 
Sodium fluoride. These and other desensitizing agents are 
disclosed in U.S. patent application Ser. No. 10/637,237, filed 
Aug. 8, 2003, and titled SUBSTANTIALLY SOLIDDESEN 
SITIZING COMPOSITIONS AND DEVICES HAVING A 
TRAY-LIKE CONFIGURATION AND METHODS OF 
MANUFACTURING AND USING SUCH COMPOSI 
TIONS AND DEVICES, now issued U.S. Pat. No. 7,059,857, 
which is hereby incorporated by reference with respect to its 
disclosure of desensitizing agents. Examples of remineraliz 
ing agents include Sodium fluoride, Stannous fluoride, sodium 
monofluorophosphate, and other fluoride salts. Examples of 
antimicrobial agents include chlorhexidine, triclosan, and tet 
racycline. Examples of antiplaque and anti-tartar agents 
include pyrophosphate salts. These and additional medica 
ments that may be included as optional active agents are 
disclosed in U.S. patent application Ser. No. 10/646,484, filed 
Aug. 22, 2003, and titled COMPOSITIONS AND DEVICES 
HAVING ATRAY-LIKE CONFIGURATION FOR DELIV 
ERING A MEDICAMENT AND METHODS OF MANU 
FACTURING AND USING SUCH COMPOSITIONS AND 
DEVICES, now issued U.S. Pat. No. 7,056,118, which is 
hereby incorporated by reference with respect to its disclo 
Sure of active agents. 
0063. 3. Other Components 
0064. The dental treatment composition may include 
other components as desired to yield a final composition 
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having desired properties. Examples of other components 
include, but are not limited to, plasticizers and humectants 
(e.g., glycerin, Sorbitol, and polyethylene glycol), Volatile 
Solvents (e.g., water and alcohols, such as ethanol), bleaching 
agent stabilizers (e.g., EDTA and alkyl Sulfates), bleaching 
agent activators (e.g., metals and metal compounds) neutral 
izing agents (e.g., sodium hydroxide), thickening agents (e.g., 
fumed silica), flavorants, Sweeteners, and the like. 
0065. Additional treatment compositions and their com 
ponents are disclosed in U.S. patent application Ser. No. 
10/701,788, filed Nov. 4, 2003, and titled PRE-SHAPED 
DENTAL TRAYS AND TREATMENT DEVICES AND 
METHODS THATUTILIZE SUCH DENTAL TRAYS, now 
U.S. Pat. No. 6,964,571, and U.S. patent application Ser. No. 
10/692,117, filed Oct. 22, 2003, and titled BLEACHING 
COMPOSITIONS AND DEVICES HAVING A SOLID 
ADHESIVE LAYER AND BLEACHING GEL ADJACENT 
THERETO, now U.S. Pat. No. 7,011,523, both of which are 
hereby incorporated by reference with respect to their disclo 
Sure of treatment compositions. 
0.066 C. Characteristics of Tray-Shaped Dental Treatment 
Devices 
0067. The tray-shaped dental treatment devices include at 
least one of the following anatomical features to enhance the 
fit of the tray-shaped dental treatment device: (1) the bottom 
wall includes a plurality of cuts positioned to help the bottom 
wall better conform to abrupt changes in the diameters of a 
person's teeth, particularly where the bicuspids and canines 
meet, (2) the bottom wall includes at least one V-shaped or 
U-shaped indentation configured to be inserted into the 
depression typically found along the top Surfaces of a per 
son's molars, and (3) the front and bottom wall include radii 
of curvature that account for typical flaring of a patient's 
incisors. 

0068 Moreover, as shown in FIGS. 1-3 and 5-6, the uni 
Versal, non-custom dental treatment trays according to the 
invention are Substantially devoid of structures correspond 
ing to the size and shape of a person's unique dentition so that 
the dental trays are designed to fit over a plurality of differ 
ently-sized dental arches corresponding to different people. 
The treatment devices are advantageously flexible and adhe 
sive so as to readily conform to a wide variety of differently 
sized teeth and dental arches. 
0069 FIG. 1A illustrates a perspective view of an exem 
plary tray-shaped dental treatment device 100, along with an 
associated exoskeleton 100a having a handle 103a. The 
device 100 of FIG. 1A is sized and configured for placement 
over a person's upper dental arch. In the illustrated embodi 
ment, the tray-shaped dental treatment device includes a Sub 
stantially solid adhesive composition 101 which coversall the 
interior surfaces of the front wall 102 and the bottom wall 
104. 

(0070. The bottom wall 104 includes a plurality of cuts 
positioned to help the bottom wall better conform to abrupt 
changes in the diameters of a person's teeth, particularly 
where the bicuspids and canines meet. The cuts help to com 
pensate for the fact that bicuspids are significantly thicker 
than canines by allowing for an abrupt discontinuity in the 
bottom wall 104 of the treatment device 100. Without these 
cuts the bottom wall 104 would be harder to conform to the 
canines since the adjacent bicuspids would tend to push the 
bottom wall 104 away from the canines, thus potentially 
dislodging the bottom wall 104 in this region. These and any 
other cuts within the bottom wall 104 may also help compen 
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sate for differences between the inner and outer radii of the 
dental arch generally defined by the inner and outer tooth 
surfaces. The cuts in the bottom wall 104 may extend the full 
width of the bottom wall 104. 

(0071. In the illustrated embodiment, the cuts comprise 
notches 106. Notches 106 allow the bottom wall 104 to more 
freely spread open or compress without catching or overlap 
ping other portions of the bottom wall 104. Notches 106 are 
positioned to help the bottom wall better conform to abrupt 
changes in the diameter of a person's teeth, particularly where 
the bicuspids and the canines meet. In the illustrated embodi 
ment, the vertex of each notch 106 initially opens at about 
10°. Each notch 106 spreads substantially wider before reach 
ing the inside edge of bottom wall 104. In the illustrated 
embodiment, except for the vertex, the notches 106 do not 
include any sharp corners. The corners are preferably 
rounded so as to provide a more comfortable fit. 
0072. The bottom wall also includes a notch 108 near the 
front of the bottom wall 104 of the device 100. Optional notch 
108 allows the tray-shaped dental treatment device 100 to 
more easily spread open or compress in the area of the inci 
sors. This is helpful in allowing the bottom wall 104 to more 
easily conform to differently-sized dental arches. As illus 
trated, notch 108 may also have rounded corners. 
0073. In the illustrated embodiment, the bottom wall 104 
also includes two V-shaped indentations 110 configured to be 
inserted into the depression typically found along the top 
surfaces of a person's left and right molars. Such a feature 
provides a tray-shaped dental treatment device that better 
conforms to the person's teeth, resulting in a more comfort 
able fit, as further illustrated in FIG. 7A. 
0074 FIG. 1B illustrates a perspective view of an exem 
plary tray-shaped dental treatment device 100' along with an 
associated exoskeleton 100a' having a handle 103a'. The tray 
shaped dental treatment device 100' is sized and configured 
for placement over a person's lower dental arch. In the illus 
trated embodiment, the tray-shaped dental treatment device 
100' includes an adhesive composition 101'. The tray-shaped 
dental treatment device includes a barrier layer of moisture 
resistant material having a front side wall 102' and a bottom 
wall 104". Bottom wall 104' includes notches 106" in the 
bottom wall 104'positioned so as to help the bottom wall 104 
better conform to abrupt changes in the diameter of a person's 
teeth, particularly where the bicuspids and canines meet. 
Bottom wall 104' further includes optional notch 108', which 
allows the tray-shaped dental treatment device 100' to more 
easily spread open or compress in the area of the incisors so as 
to more easily conform to differently-sized dental arches. 
Finally, the bottom wall 104" also includes two V-shaped 
indentations 110' configured to be inserted into the depression 
typically found along the top surfaces of a person's left and 
right molars. 
0075 FIG. 2 illustrates a tray-shaped dental treatment 
device 200 having a moisture-resistant barrier layer 212 hav 
ing a front side wall 202 and a bottom wall 204. The device 
200 is held within exoskeleton 200a. The tray-shaped dental 
treatment device 200 also includes a substantially solid adhe 
sive composition 201 covering the front side wall 202. The 
adhesive composition 201 includes an exterior surface dis 
posed adjacent to an interior surface of the barrier layer 212 
and an interior surface designed to directly contact a person's 
teeth when the tray-shaped dental treatment device 200 is in 
SC. 
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0076 Bottom wall 204 includes notches 206 in the bottom 
wall 204 positioned so as to help the bottom wall 204 better 
conform to abrupt changes in the diameter of a person's teeth, 
particularly where the bicuspids and canines meet. Bottom 
wall 204 also includes an optional notch 208, which allows 
the tray-shaped dental treatment device 200 to more easily 
spread open or compress in the area of the incisors so as to 
more easily conform to differently-sized dental arches. The 
bottom wall 204 also includes two V-shaped indentations 210 
configured to be inserted into the depressions typically found 
along the top surfaces of a person's left and right molars. 
0077 FIG. 3 illustrates a tray-shaped dental treatment 
device 300 having a moisture-resistant barrier layer 312 hav 
ing a front side wall 302 and a bottom wall 304. The device 
300 is held within exoskeleton 300a. A substantially solid 
adhesive composition 301 is disposed adjacent to the front 
side wall 302. Tray-shaped dental treatment device 300 also 
includes a gel treatment composition 314 adjacent to at least 
one of the adhesive composition 301 or the barrier layer 312. 
0078. Bottom wall 304 includes notches 306 in the bottom 
wall 304 positioned so as to help the bottom wall 304 better 
conform to abrupt changes in the diameter of a person's teeth, 
particularly where the bicuspids and canines meet. Bottom 
wall 304 also includes an optional notch 308, which allows 
the tray-shaped dental treatment device 300 to more easily 
spread open or compress in the area of the incisors so as to 
more easily conform to differently-sized dental arches. The 
bottom wall 304 also includes two V-shaped indentations 310 
configured to be inserted into the depressions typically found 
along the top surfaces of a person's left and right molars. 
007.9 FIGS. 4A-4D illustrate cross sections of various 
other exemplary tray-shaped dental treatment devices. FIG. 
4A illustrates across section of a tray-shaped dental treatment 
device 400 including a front side wall 402 and a bottom wall 
404. A gel treatment composition 414 is positioned adjacent 
to both the front side wall 402 and the bottom wall 404. FIG. 
4B illustrates a cross section of a tray-shaped dental treatment 
device 400b including a front side wall 402b and a bottom 
wall 404b. A substantially solid adhesive composition 401b is 
positioned adjacent to both the front side wall 402b and the 
bottom wall 404b. FIG. 4C illustrates a cross section of a 
tray-shaped dental treatment device 400c including a front 
side wall 402c and a bottom wall 404c. A substantially solid 
adhesive composition 401c is positioned adjacent to both the 
front side wall 402c and the bottom wall 404c, while a gel 
treatment composition 414c is positioned adjacent to the Sub 
stantially solid adhesive composition 401c. FIG. 4D illus 
trates a cross section of a tray-shaped dental treatment device 
400d including afront side wall 402d and a bottom wall 404d. 
A gel treatment composition 414d is positioned adjacent to 
both the front side wall 402d and the bottom wall 404d, while 
a second gel treatment composition 415d is positioned adja 
cent to the front side wall 404d, near the top. Second gel 
treatment composition 415d may be a treatment composition 
intended to provide no treatment, and to contact the gums. 
Such a composition preferably contains no dental bleaching 
agent which otherwise may irritate the soft tissue surrounding 
the teeth (e.g., gingival tissue). Second gel treatment compo 
sition 415d reduces or prevents contact between gel treatment 
composition 414d and the person's soft tissue. 
0080. In order to protect a tray-shaped dental treatment 
device according to the invention from contaminants during 
storage and prior to use, the tray-shaped dental treatment 
device can be packaged within a sealed container or package. 
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As illustrated in FIG. 5, the tray-shaped dental treatment 
device 200, along with an associated exoskeleton 200a can be 
sealed within a protective package 516 that includes a rigid 
support layer 518 and a peelable cover 520. Although illus 
trated with tray-shaped dental treatment device 200 and asso 
ciated exoskeleton 200a, any embodiment of the tray-shaped 
dental treatment device with or without an associated exosk 
eleton can be sealed within a protective package. When it is 
desired to use the tray-shaped dental treatment device 200, 
the peelable cover 520 is removed and the bleaching device 
200 is removed or separated from the support layer 518. In 
addition to, or instead of the protective package 516, the 
tray-shaped dental treatment device 200 may alternatively 
include a removable protective layer (not shown) that is tem 
porarily placed adjacent to the interior surface of the adhesive 
composition 201 and/or a gel or putty treatment composition. 
When it is desired to use the tray-shaped dental treatment 
device 200, the removable protective layer is removed so as to 
expose the interior surface of the adhesive composition 201 
and/or other treatment composition. In addition, prior to 
using the tray-shaped dental treatment device 200, a gel or 
putty treatment composition may be applied to the inside of 
the device 200, as shown in FIGS. 3, 4A, 4C, or 4D. 
0081. In general, the thickness of the adhesive composi 
tion layer and the barrier layer can be adjusted to yield a 
tray-shaped dental treatment device having a desired strength 
and flexibility. In order for the barrier layer to remain flexible 
so as to conform to a person's teeth, the barrier layer will 
generally have a thickness ranging from about 0.025 mm to 
about 1.5 mm. When present, the substantially solid adhesive 
composition will generally have a thickness ranging from 
about 0.1 mm to about 3 mm. The thickness of the adhesive 
composition can also be selected depending on the intended 
duration of each bleaching session. In general, increasing the 
thickness of the adhesive composition layer where the adhe 
sive composition includes a dental bleaching agent will pro 
vide a longer or more Sustained release of active dental 
bleaching agent. By way of example, for short wear times, the 
adhesive composition layer including a dental bleaching 
agent will preferably have a thickness ranging from about 0.1 
mm to about 0.5 mm. For intermediate wear times, the adhe 
sive composition layer including a dental bleaching agent will 
preferably have a thickness ranging from about 0.5 mm to 
about 2 mm. For professional use and for overnight bleach 
ing, the adhesive composition layer having a dental bleaching 
agent will preferably have a thickness ranging from about 2 
mm to about 3 mm. 

III. Exemplary Methods of Making Tray-Shaped 
Dental Treatment Devices 

0082. According to one embodiment, the tray-shaped den 
tal treatment device includes a moisture-resistant barrier 
layer having a front side wall and a bottom wall, a dental 
treatment composition, and at least one of the anatomical 
features discussed above to enhance the fit of the tray-shaped 
dental treatment device. 

0083. According to one method of manufacturing one 
exemplary device, an adhesive composition is made by first 
forming a flowable composition that is later dried to form a 
Substantially solid adhesive composition. This may be per 
formed by heating or otherwise causing one or more Volatile 
solvents to be driven off by evaporation, thus leaving behind 
a Substantially solid composition. The drying process may be 
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performed before or after the adhesive composition is placed 
into contact with the barrier layer. 
I0084. According to one embodiment, tray-shaped dental 
treatment devices can be made by spreading a flowable adhe 
sive composition onto the Surface of a large or continuous 
polymeric sheet. The polymeric sheet and adhesive compo 
sition are then placed into a forced air oven, other appropriate 
desiccation device, or allowed to dry in ambient conditions. 
Drying the sheet and adhesive composition drives off a sub 
stantial portion of the ethanol or other solvent used to form the 
flowable adhesive composition. Removal of the volatile sol 
vent yields a substantially solid adhesive composition. There 
after, individual tray-shaped dental treatment devices can be 
molded. Such as by vacuum forming, pressing or stamping 
from the coated polymeric sheet and then separated into indi 
vidual dental treatment devices suitable for placement over a 
person's teeth. 
I0085 Alternatively, a flowable adhesive composition or a 
Substantially solid adhesive composition can be molded or 
shaped into a desired tray-like configuration. Thereafter, a 
barrier layer may be attached or applied to an outer surface of 
the adhesive composition layer. In this embodiment, the bar 
rier layer may initially comprise a flowable barrier material or 
precursor that is later cured or hardened. Such as by removing 
a solvent by evaporation, by chemical or light curing, or by 
cooling a thermoplastic melt. 
I0086. In yet another embodiment of the invention, a bar 
rier layer having a front side wall and a bottom wall can be 
coated with a flowable adhesive composition. The adhesive 
composition is then heated together with the barrier layer or 
otherwise allowed to dry in order to form a substantially solid 
adhesive composition. This process can be performed during 
commercial manufacture of the tray-shaped dental treatment 
device or by an end user. 
I0087 Sticky viscous gels, less viscous gels, and/or highly 
Viscous putties may be manufactured separate from the bar 
rier layer. They may be applied to the barrier layer or an 
adhesive composition prior to packaging, if desired. Alterna 
tively, the tray-shaped dental treatment devices can be pro 
vided with a separate gel or putty which the end user may 
apply. 
I0088. The tray-shaped dental treatment devices may be 
placed within an optional exoskeleton during the manufac 
turing process prior to packaging, if desired. Alternatively, 
the tray-shaped dental treatment devices may be provided 
with a separate exoskeleton, or without an exoskeleton, as 
desired. 

IV. Exemplary Methods of Using Tray-Shaped 
Dental Treatment Devices 

I0089. The tray-shaped dental treatment devices according 
to the invention can be designed to be worn for any desired 
time period. Increasing the concentration of dental bleaching 
agent in the treatment composition(s) generally reduces the 
bleaching time required to effect bleaching. Nevertheless, 
due to the extremely comfortable fit between the inventive 
tray-shaped dental treatment devices and the person's teeth, it 
is possible to wear such devices for extended periods of time 
in order to ensure more uniform bleaching. Especially with 
respect to tray-shaped dental treatment devices including a 
Substantially solid adhesive composition layer, they may be 
designed to be worn while performing normal daily activities, 
Such as talking, eating, drinking, Smoking, coughing, Smiling, 
frowning, grimacing, or while sleeping. This greatly 
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decreases their intrusiveness into everyday activities com 
pared to conventional bleaching strips, which do not reliably 
adhere to teeth, or intrusive bleaching devices Such as large, 
bulky bleaching dental appliances. 
0090 Tray-shaped dental treatment devices according to 
the invention may be worn over a person's upper dental arch, 
lower dental arch, or both simultaneously. The ability to reli 
ably and comfortably wear tray-shaped dental treatment 
devices over the upper and lower dental arches simulta 
neously is another departure from bleaching strips, which are 
not recommended for use in bleaching the upper and lower 
dental arches at the same time. 
0091 FIG. 6A illustrates a person 622 placing a tray 
shaped dental treatment device 600 over the person's upper 
dental arch using an exoskeleton as a Support. FIG. 6B illus 
trates the person 622 placing a tray-shaped dental treatment 
device 600' over the person's lower dental arch after having 
placed the tray-shaped dental treatment device 600 over the 
upper dental arch. It will be appreciated, however, that the 
tray-shaped dental treatment devices can be placed over a 
person's upper and lower dental arches in any desired order. 
0092. The tray-shaped dental treatment devices 600 and 
600' include a plurality of notches 606 and 606, respectively, 
and V-shaped indentations 610 and 610", respectively, in the 
bottom wall. FIGS.6A and 6B illustrate how the notches 606, 
606 in the bottom wall help the bottom wall better conform to 
abrupt changes in the diameter of a person's teeth where the 
bicuspids and canines meet. 
0093 FIG. 7A is a close up cross sectional view illustrat 
ing how the V-shaped indentation 610' in the bottom wall 604 
of tray-shaped dental treatment device 600' is configured for 
insertion into the depression in the lower molar 624. As seen, 
molar 624' includes a depression 626' into which V-shaped 
indentation 610' is configured to be inserted. This results in 
better conformity between the tray-shaped dental treatment 
device 600' and the molar 624', even when downward pres 
sure is applied to the bottom wall 604'. 
0094. In the absence of such indentations, the bottom wall 
604 of the treatment device 600' may have a tendency to span 
the molar 624' like a bridge between the generally higher 
outer edges, thereby leaving a gap between the bottom wall 
604' and the surface of the molar 624' between the outer 
edges. Permitting such a gap may inhibit or prevent bleaching 
of the depressed molar surfaces. Moreover, a bottom wall 604 
that is stretched between the outer Surfaces so as to leave a gap 
over the molar depressions may result in inadvertent dislodg 
ment of the treatment device 600' when the upper and lower 
molars are brought together. For example, if the bottom wall 
604 of a treatment device 600' is pushed into the molar 
depression 626 by the opposing molars, the front and/or 
bottom side walls 602 and 604', respectively, may be pulled 
down across the tooth surfaces to compensate for this effec 
tive lengthening of the bottom wall 604' in the vicinity of the 
patient's molars. 
0095 FIG. 7B is a close up cross sectional view illustrat 
ing how the curvature of the front side wall 602 and bottom 
wall 604 account for flaring of the person's incisors 628. A 
typical person's incisors are not vertical. Rather, they typi 
cally flare outwards slightly. The front side wall 602 and 
bottom wall 604 may have different radii in order to compen 
sate for the general flaring out of a person's incisors toward 
the incisal edges. Due to Such flaring the diameter of a per 
son's dental arch at the incisal edges is generally greater than 
the diameter at the gingival margin. Thus the part of the 
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treatment device 600 corresponding to the incisal edges near 
a person's incisor 628 may advantageously have a larger 
radius than the part of the treatment device 600 corresponding 
to the gingival margin. This helps provide for a betterfit of the 
treatment device 600 over a person's incisors 628. 
0096. To remove the tray-shaped dental treatment device, 
a user can pry open a corner of the barrier layer using a 
fingernail or rigid tool and then pull the remainder off. Any 
residual adhesive composition or gel or putty treatment com 
position that remains adhered to the person's teeth can be 
removed by washing or flushing water over the person's teeth, 
and/or by brushing. Although the adhesive compositions are 
very adhesive to teeth when protected from excessive mois 
ture, they can be formulated to quickly breakdown and dis 
solve when flushed with excess water and/or by gentle 
mechanical action (e.g., brushing). 
0097. The tray-shaped dental treatment devices can be 
worn for as little as a few minutes and as longas several hours. 
By way of example, not limitation, a typical bleaching session 
of fast duration may last from about 10 to about 30 minutes. 
A bleaching session of intermediate duration may last from 
about 30 minutes to about 2 hours. A bleaching session of 
long duration, including professional bleaching or overnight 
bleaching while a person is sleeping, may last from about 2 
hours to about 12 hours. 
0.098 Bleaching sessions may be repeated as many times 
as are needed to obtain a desired degree of whitening. In some 
cases, a clinical whitening effect has been observed after only 
1-3 whitening sessions. A typical bleaching regimen will 
preferably include 1-20 bleaching sessions, more preferably 
2-15 bleaching sessions, and most preferably 3-10 bleaching 
sessions. 

V. Dental Bleaching Kits 
0099 For convenience of use, multiple tray-shaped dental 
treatment devices may be packaged together and sold as a kit. 
In one embodiment, the number treatment devices provided 
with each kit will equal the number of sessions that represent 
a prescribed bleaching regimen. 
0100. To efficiently utilize the space within a kit package, 
multiple tray-shaped dental treatment devices can be stacked 
or interested together. The devices can be sealed collectively 
or individually as desired. A protective package 516 is 
depicted in FIG. 5. The bleaching devices may optionally 
contain a removable protective layer on an interior Surface to 
protect the adhesive composition from contamination or 
moisture. 
0101. It is within the scope of the invention to provide 
exoskeletons, barrier layers, gel or putty treatment composi 
tions, and/or adhesive compositions that are initially separate 
and that are brought together by the end user. For example, the 
adhesive composition may be a dry insert that is placed into a 
tray-like barrier layer, with or without actually adhering the 
adhesive composition to the barrier layer. Alternatively, a 
flowable adhesive composition can be placed within a tray 
like barrier layer and allowed to dry prior to placement of the 
finished tray-shaped dental treatment device over the person's 
teeth. 

VI. Examples of the Preferred Embodiments 

0102 Following is an example of a tray-shaped dental 
treatment device that has been formulated and manufactured 
according to the invention. Additional examples of treatment 
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compositions and barrier layers that may be used are dis 
closed in U.S. patent application Ser. No. 10/446,235, filed 
May 27, 2003 and titled TRAY-LIKE DENTAL BLEACH 
ING DEVICES HAVING A BARRIER LAYER AND A 
SUBSTANTIALLY SOLID BLEACHING COMPOSI 
TION, hereby incorporated by reference with respect to 
examples of barrier layers and treatment compositions. The 
exemplary formulations and manufacturing conditions are 
given by way of example, and not by limitation, in order to 
illustrate tray-shaped dental treatment devices that have been 
found to be useful for bleaching a person's teeth. Unless 
otherwise indicated, all percentages are by weight. 

EXAMPLE1 

0103) An initially flowable adhesive composition suitable 
for use in manufacturing a Substantially solid adhesive com 
position was formed by mixing together the following com 
ponents: 

Ethanol 31.95% 
Water 10% 
Polyvinyl Pyrrollidone (M.W. = 1.3 million) 27% 
Polyvinyl Pyrrollidone (M.W. of about 60,000) 10% 
Sodium Laurel Sulfate O.S90 
Glycerine 15% 
Sucralose 25% solution 0.5% 
Peach Flavor 4% 
Potassium Nitrate O.8% 
Sodium Fluoride O.25% 

0104. The resulting adhesive composition was spread over 
the surface of a large flat sheet formed of 80% ethyl vinyl 
acetate and 20% polypropylene. The EVA/PP sheet had a 
thickness of about 0.15 mm. The adhesive composition was 
spread using a skreeding device. The coated sheet was heated 
in a forced air oven until the adhesive composition dried. The 
coated sheet was removed from the oven and inspected. The 
adhesive composition had dried Sufficiently so as to form a 
substantially solid layer on the surface of the polymer sheet. 
The adhesive composition was dry to the touch, but became 
very sticky when touched by a wet object. After drying, the 
adhesive composition film was reduced to approximately 
one-third of its original thickness when wet. 
0105. The coated sheet was thermoformed into tray 
shaped devices with the dry adhesive composition on the 
inside surface of the devices. Individual tray-shaped devices 
were cut out using dye cutting tools. A laser could alterna 
tively be used for cutting. The tray-shaped devices included a 
front side wall, a bottom wall, a plurality of notches formed in 
the bottom wall so as to help the bottom wall better conform 
to abrupt changes in the diameter of a person's teeth, particu 
larly where the bicuspids and canines meet, two V-shaped 
indentations in the bottom wall configured to be inserted into 
the depression typically found in a persons left and right 
molars, and a curvature of the front side wall and bottom wall 
that accounts for typical flaring of a person's incisors. 
0106. A bleaching gel treatment composition for use with 
the tray-shaped devices was prepared by mixing together the 
following components: 
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Water 22.5% 
EDTA Disodium O.1% 
Carbamide Peroxide 18.5% 
Sucralose 25% solution 0.75% 
Glycerine 41.6% 
Carbopol 974 5.3% 
Sodium Hydroxide 50% solution 2.25% 
Poly vinyl Pyrrollidone (M.W. = 1.3 million) 296 
Carboxymethyl Cellulose 4% 
Watermelon Flavor 3% 

0107 The tray-shaped devices were placed in a holding 
device, and a bead of bleaching gel treatment composition 
was spread along the front side wall of the bleaching devices. 
Each tray-shaped device was then transferred to an exoskel 
etOn. 

0108. The tray-shaped devices were tested by placing 
them over a person's teeth. The residual saliva present on the 
tooth surfaces moistened the exposed surface of the adhesive 
composition and caused it to becomesticky and very adhesive 
to teeth almost immediately. The tray-shaped devices were 
pressed against the teeth, which caused them to conform to 
the natural irregularities of the dental arch and adhere firmly 
against the teeth. The plurality of notches formed in the bot 
tom wall helped the bottom wall better conform to abrupt 
changes in the diameter of a person's teeth, particularly where 
the bicuspids and canines meet. The two V-shaped indenta 
tions in the bottom wall were received within the depression 
in the left and right molars, and the curvature of the front side 
wall and bottom wall resulted in a good fit against the person's 
outwardly flared incisors. 
0109 The tray-shaped devices were worn for varying time 
periods ranging from several minutes to several hours without 
becoming dislodged. In some cases a noticeable bleaching 
effect was detected after just one bleaching session (e.g., a 
2-hour bleaching session). In all cases, noticeable bleaching 
was detected after 1-3 bleaching sessions. 
0110. The present invention may be embodied in other 
specific forms without departing from its spirit or essential 
characteristics. The described embodiments are to be consid 
ered 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: 
1. A dental treatment device for use in applying a dental 

treatment composition to a person's teeth and/or gums, com 
prising: 

a moisture-resistant barrier layer comprised of at least one 
moisture-resistant material selected from the group con 
sisting of wax, paraffin wax, and polyolefins; and 

a Substantially solid dental treatment composition dis 
posed adjacent to the moisture-resistant barrier layer and 
comprising at least one tissue adhesion agent and at least 
one active agent, the Substantially solid dental treatment 
composition being Substantially dry to the touch or less 
adhesive prior to being moistened with saliva or water 
adapted to become more Sticky and adhesive when 
moistened with saliva or water. 

2. A dental treatment device as defined in claim 1, wherein 
the dental treatment device is thin and flexible so as to readily 
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conform to a plurality of differently-sized dental arches cor 
responding to different people. 

3. A dental treatment device as recited in claim 1, wherein 
the moisture-resistant barrier layer is flexible so as to assume 
a tray shape when worn over a person's teeth during use. 

4. A dental treatment device as recited in claim 1, wherein 
the moisture-resistant barrier layer has a tray shape prior to 
being worn over a person's teeth during use. 

5. A dental treatment device as recited in claim 1, wherein 
the moisture-resistant barrier layer comprises paraffin wax. 

6. A dental treatment device as recited in claim 1, wherein 
the moisture-resistant barrier layer comprises a polyolefin. 

7. A dental treatment device as recited in claim 1, wherein 
the moisture-resistant barrier layer further comprises at least 
one additional material that modifies at least one property of 
the moisture-resistant barrier layer. 

8. A dental treatment device as recited in claim 7, wherein 
the at least one additional material is selected from the group 
consisting of plasticizers, flow additives, and fillers. 

9. A dental treatment device as recited in claim 1, wherein 
the at least one active agent comprises a dental bleaching 
agent. 

10. A dental treatment device as recited in claim 1, wherein 
the at least one tissue adhesion agent is selected from the 
group consisting of polyvinyl pyrrolidone, carboxypolym 
ethylene, polyethylene oxide, polyacrylic acid polymers, 
polyacrylic acid copolymers, polyacrylates, polyacryla 
mides, copolymers of polyacrylic acid and polyacrylamide, 
PVP-vinyl acetate copolymers, carboxymethylcellulose, car 
boxypropylcellulose, polysaccharide gums, and proteins. 

11. A method of treating a person's teeth comprising plac 
ing a dental treatment device as in claim 1 over a person's 
teeth in order for the dental treatment device to wrap around 
a person's teeth and have a tray shape while worn and provide 
the dental treatment agent to the person's teeth. 

12. A dental bleaching device for use in applying a dental 
treatment composition to a person's teeth and/or gums, com 
prising: 

a moisture-resistant barrier layer comprised of paraffin 
wax at least one additional material that modifies at least 
one property of the moisture-resistant barrier layer; and 

a Substantially solid dental treatment composition dis 
posed adjacent to the moisture-resistant barrier layer and 
comprising at least one tissue adhesion agent and at least 
one dental bleaching agent, the Substantially solid dental 
treatment composition being Substantially dry to the 
touch or less adhesive prior to being moistened with 
saliva or water and adapted to become more Sticky and 
adhesive when moistened with saliva or water. 
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13. A dental bleaching device as defined in claim 12, 
wherein the dental treatment device is thin and flexible so as 
to assume a tray shape and readily conform to a person's teeth 
during use. 

14. A dental bleaching device as recited in claim 12, 
wherein the at least one additional material is selected from 
the group consisting of plasticizers, flow additives, and fillers. 

15. A dental bleaching device as recited in claim 12, 
wherein the at least one additional material is a polyolefin. 

16. A method of bleaching a person's teeth comprising 
placing a dental bleaching device as in claim 12 over a per 
son's teeth in order for the dental treatment device to wrap 
around a person's teeth and have a tray shape while worn and 
provide the dental treatment agent to the person's teeth. 

17. A dental treatment device for use in applying a dental 
treatment composition to a person's teeth and/or gums, com 
prising: 

a moisture-resistant barrier layer comprised of at least one 
moisture-resistant material selected from the group con 
sisting of wax and paraffin wax and being flexible so as 
to wrap around a person's teeth and assume a tray shape 
while worn; and 

a Substantially solid dental treatment composition dis 
posed adjacent to the moisture-resistant barrier layer and 
comprising at least one tissue adhesion agent and at least 
one active agent, the Substantially solid dental treatment 
composition being Substantially dry to the touch or less 
adhesive prior to being moistened with saliva or water 
and adapted to become more sticky and adhesive when 
moistened with saliva or water. 

18. A dental treatment device as defined in claim 17, 
wherein the at least one active agentis selected from the group 
consisting of dental bleaching agents, desensitizing agents, 
remineralizing agents, antimicrobial agents, antiplaque 
agents, anti-tartar agents, and other medicaments. 

19. A dental treatment device as defined in claim 17, 
wherein the at least one tissue adhesion agent is selected from 
the group consisting of polyvinyl pyrrolidone, carboxypoly 
methylene, polyethylene oxide, polyacrylic acid, copolymers 
of polyacrylic acid, polyacrylate, polyacrylamide, copoly 
mers of polyacrylic acid, PVP-Vinyl acetate copolymers, car 
boxymethylcellulose, carboxypropylcellulose, polysaccha 
ride gums, and proteins. 

20. A dental treatment device as defined inclaim 17, further 
comprising a sealed package in which the dental treatment 
device is contained prior to use. 
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