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connected to the layer of adhesive and extending past the substrate.

The tab portion serves as a handle to facilitate separation of the

layer of adhesive from the release liner as the substrate is pulled away from the release liner, so that the layer of adhesive remains

on the substrate.
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MEDICATION RETENTION ASSEMBLY FOR ORAL DELIVERY TRAY

1. Field of the Invention

The present invention broadly relates to structure and methods for delivering
medication to the teeth and/or gingiva of a dental patient. More particularly, the field of
the present invention concerns a medication retention assembly for a custom-made oral

delivery tray that can be fabricated in a dental laboratory or in the practitioner’s office.

2. Description of the Related Art

A variety of methods have been proposed in the past to deliver medication to the
teeth and/or gingiva (i.e., the gum tissue) of a dental patient. One method of applying
medication to teeth involves direct application of the medication to the tooth surface by
the use of a brush, swab or the like. This method is relatively inexpensive and can be
carried out either by the dental practitioner or by the patient.

Unfortunately, the direct application of a medicant to oral structures is generally
unsatisfactory because the medication typically does not remain on the oral structure for a
significant length of time. The length of time is variable and may depend on factors such
as the viscosity of the medication, the presence of saliva and the ability of the patient to
prevent adjacent soft tissues such as inner surfaces of the labia or lips and bucca or cheeks
from contacting the tray containing the medication. In many instances, the effectiveness
of the medication is substantially diminished 1f the medication is prematurely removed
from the oral structure under treatment.

Another common method for delivering medication to teeth involves the use of a
dental tray that is placed over the dental arch. The tray has a channel that receives the
teeth and has a length that is sufficient to receive all or at least a portion of the dental arch.
In some instances, the channel has a sufficient depth to receive a portion of the gingiva
along with the teeth.

Many dental medication delivery trays are mass-produced and not custom made to

closely fit the dental arch of a particular patient. Although such trays dre relatively
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inexpensive, they are often considered quite bulky and unpleasant to wear for any
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significant length of time. Additionally, some mass-produced dental trays do not retain
medication against the oral structures under treatment unless the patient remains relatively
immobile.

Dental trays that are custom-made to closely fit the dental arch of a patient are
considered by many to represent a significant improvement over mass-produced dental
trays. The close fit provided by custom-made trays largely avoids unnecessary void
spaces that are common with mass-produced dental trays. Most custom-made trays are
less obtrusive in the mouth than mass-produced trays, and as such are more comfortable to
wear for extended periods of time.

One technique of making a custom dental tray involves taking an alginate
impression of a patient’s dental structure, and then making a model or casting from the
impression. Next, a thin sheet ot heat softenable plastic material (such as a thermoplastic
material) is placed over the casting and heated. often under vacuum, causing the plastic
sheet to drape over the model and ultimately form a configuration that closely matches the
shape of the underlying model. The tray is then trimmed as needed.

One of the most common uses of both mass-produced and custom-made dental
medication trays is in connection with a bleaching gel or solution to whiten the patient’s
teeth. Many individuals desire whiter teeth and seek to eliminate or at least reduce the
discoloration of stained teeth. Tooth stains are caused by a variety of sources, including
food and beverages, drugs (such as tetracycline), tobacco products and poor oral hygiene.

When dental trays are used for bleaching teeth at home, the patient is typically
instructed to place an amount of bleaching solution into a corresponding area of the tray
for each tooth to be treated. The tray is then placed over the dental arch. Often, the
bleaching solution is changed every 0.5 to 2.5 hours and the tray is removed during meals.
Sometimes a recommendation is made to wear the dental tray overnight. The efficacy of
the bleaching procedure depends on factors such as the type and intensity of the stain, the
bleaching agent contact time on the tooth surfaces, the amount of available active
ingredient in the bleaching solution as well as patient acceptance and adherence to the
procedure.

Unfortunately, the volume of bleaching solution that is available in conventional

trays tends to diminish rapidly over time, thereby decreasing the amount of active
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ingredient available for bleaching the teeth. Test results in the April, 1997 1ssue of the

Clinical Research Associates Newsletter show that in many instances after 30 minutes,

less than 50% of the original quantity of bleaching agent was available for bleaching
activity. The same test results show that in many instances after one hour, less than 25%
of the bleaching agent was available for bleaching activity. Consequently, it is often
recommended to replenish the bleaching agents 1n conventional trays about every 15 to 30
minutes in order to maintain the most efficacious dosage of bleaching agent in contact
with the tooth.

However, the daytime schedules of many patients do not easily accommodate
periodic, continuous replenishment of the bleaching agent. In addition, periodically
replenishing the bleaching agent during the night is unrealistic for many patients. Since
patient adherence to the procedure determines the ultimate success of the treatment
program, the need to constantly replenish the dental bleaching solution 1s a major
obstruction that limits the success of the treatment.

An improved custom-made dental tray for delivering medication to oral structure 1s
described in pending U.S. Patent Application Serial No. 09/217,765 filed December 21,
1998. The dental tray described in that reference has one or more medication reservoirs
that each include a plurality of discreet support members projecting away from the
reservoir to engage the dental structure of the patient. The support members are arranged
to resist the flow of medication such as bleaching solution 1n a gingival direction so that
retention of the solution in the tray is enhanced.

In certain embodiments of the custom-made dental tray described in pending U.S.
Patent Application Serial No. 09/217,765, the reservoirs are made by placing one or more
substrates over a mold, casting or other model of the patient’s dental structure, and then
forming a sheet member over the substrate(s) and the model to provide a custom-molded
structure. The substrate(s) in preferred embodiments include a backing layer with a
number of spaced apart protrusions extending from the backing layer in a direction toward
the model. Once the tray is completed, removed from the model and placed in the oral
cavity of the patient, the protrusions extend toward the patient’s dental structure that 1s
‘ntended to receive the medication. The protrusions serve as the discreet support members

mentioned above to facilitate retention of the medication (such as dental bleaching

solution) 1n the tray.
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In certain embodiments of the medication delivery tray described in pending U.S.
Patent Application Serial No. 09/217,765, the substrate is elongated and of a size
sufficient to extend over several model teeth. As a result, application of reservoir-making
material to the surface of each model tooth on an individual basis can be avoided and the
total time required to make the tray 1s substantially reduced. The tray is preferably made
with the elongated substrate permanently bonded to the thermoplastic tray material,
although as an alternative the substrate may be placed over the model teeth with its
protrusions facing outwardly such that an impression of the substrate is formed in the
thermoplastic material to create the discreet support members mentioned above.

The elongated substrate that is described in pending U.S. Patent Application Serial
No. 09/217.765 is optionally supplied to the practitioner in an assembly (known as a
dental medication retention assembly) that also includes a section of double-sided
adhesive tape (i.e., a section of tape with adhesive on both sides) and a release liner. To
use the substrate to make a dental delivery tray, the release liner is separated from the
section of adhesive tape and discarded. Next, the remaining assembly of the substrate and
the adhesive tape is placed over the stone model such that the side of the tape previously in
contact with the release liner is placed on the surface of the stone model. Once the sheet
of thermoplastic material is formed over the model and the substrate, the resulting dental

tray is removed from the model. Preferably, the section of adhesive tape preferentially

adheres to the model, so that as the tape is pulled from the model the adhesive detaches
from the substrate and remains on the model. Medication such as a dental bleaching
solution is then applied to the substrate in the tray and the tray is placed over the patient’s

dental arch.

In commercial embodiments of the medication delivery tray described in pending
U.S. Patent Application Serial No. 09/217,765, the section of adhesive tape has essentially
the same overall configuration as the adjacent substrate, while the release liner 1s
significantly larger. To separate the release liner from the adhesive tape, the practitioner
typically grasps the release liner with one hand and bends the release liner in a Small arc
away from the substrate in order to initiate separation of the adjacent end section of the
adhesive tape and substrate. In most 1nstances, the end sections of the substrate and
adhesive tape simultaneously peel away as a single unit from the release liner as the

release liner is bent back, so that the end sections can then be grasped and pulled away
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from the release liner with the other hand until such time as the release liner has
disengaged the adhesive tape along its entire length.

Unfortunately, in some instances the adhesive tape does not separate from the
release liner as intended and instead remains attached to the release liner while the
substrate peels away from the adhesive tape. In that instance, the practitioner may
completely detach the substrate from the adhesive tape before realizing that the tape has
remained on the release liner. Such a situation represents a nuisance, because the tape
must then be replaced on the substrate before the substrate can adhere to the stone model
as intended.

In other situations, the practitioner may attempt to facilitate separation of the
substrate and adhesive tape from the release liner by moving his or her fingernail toward
the end section of the substrate and tape. However, in some instances, the fingernail may
be unintentionally moved into a position between the substrate and the tape, instead of into
a position between the tape and the release liner. When the substrate is subsequently
pulled away from the release liner in that instance, the tape is likely to remain attached to
the release liner and separate from the substrate.

The various inventions set out in pending U.S. Patent Application Serial No.
09/217,765 represent a significant advance in the art. However, as can be appreciated,
there remains a need to avoid the problem of unintentional separation of the adhesive from

the substrate as described above.

Summary Of The Invention

The present invention overcomes the problems noted above by provision of a tab
portion that is connected to a layer of adhesive (such as a section of double-sided adhesive
tape) of a dental medication retention assembly. The tab portion serves as a handle that
can be readily grasped and pulled in a direction away from the release liner. Since the tab
portion is connected to the layer of adhesive, the adhesive simultaneously detaches from
the release liner as the tab portion is pulled away from the release liner, so that the layer of
adhesive remains connected to the substrate in each nstance.

More specifically, the invention in one aspect is directed to a medication retention

assembly for an oral medication delivery tray. The assembly includes a substrate and a
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layer of adhesive extending across the substrate. The assembly also includes a release
liner extending across the layer of adhesive and releasably connected to the layer of
adhesive. The assembly also includes a tab portion connected to the layer of adhesive and
extending past the substrate for facilitating separation of the layer of adhesive from the
release liner.

In another aspect, the present invention 1s directed toward a method of making a
medication delivery tray for delivering medication to dental structures of a patient. The
method includes the act of providing a medication retention assembly having a substrate,
an adhesive layer extending across the substrate and a release liner releasably connected to
the adhesive layer. The method also includes the acts of grasping a tab portion connected
to the adhesive layer, and urging the tab portion in a direction away from the release liner
in order to separate the adhesive layer from the release liner. The method further includes
the act of applying the substrate and the adhesive layer to a model of the patient’s dental

structure.

Further details of the invention are defined 1n the features of the claims .

Brief Description of the Drawings

Fig. 1 is a side elevational view of a medication retention assembly constructed 1n
accordance with one embodiment of the present invention;

Fig. 2 is an end cross-sectional view (not to scale) taken along lines 2-2 of Fig. 1;

Fig. 3 is a fragmentary cross-sectional view (not to scale) taken along lines 3-3 of
Fig. 1 and looking in a gingival direction;

Fig. 4 is a perspective view of an exemplary model of a patient’s dental structure
along with a portion of the medication retention assembly illustrated in Figs. 1-3; and

Fig. 5 is a view somewhat similar to Fig. 3 but showing a medication retention

assembly according to another embodiment of the invention.
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Detailed Description of the Preferred Embodiments

A medication retention assembly for an oral medication delivery tray according to
one embodiment of the invention is illustrated in Figs. 1-3 and is designated by the
numeral 10. The assembly 10 broadly includes a substrate 12, a layer of adhesive 14
(Figs. 2 and 3), a release liner 16 and a tab portion 18.

Preferably, the substrate 12 includes a backing layer 20 and a plurality of
protrusions 22 that are integrally connected to the backing layer 20. The protrusions 22
are shown in Figs. 2-3 and can have a variety of geometric shapes in cross section, such as
rectangular, circular, semi-circular, triangular, square, hexagonal and the like. The
protrusions may also have a variety of overall shapes such as cones, truncated cones, rods,
pyramids, truncated pyramids, cubes, gumdrops, cylinders, nail heads, mushroom-shaped
members and the like.

Further, the outer ends of the protrusions 22 may be flat, rounded, pointed or a
variety of other shapes. Optionally, the protrusions 22 and the backing layer 20 may be
made by a micro-replication method such as the methods disclosed in U.S. Patent Nos.
5.152,917 (Pieper et al.) and 5.500,273 (Holmes et al.).

Preferably, the protrusions 22 and the backing layer 20 present a medication
receiving reservoir having a number of tortuous paths. A tortuous path refers to a
passageway or conduit that 1s not substantially straight and extends past the sides of the
protrusions 22 in the spaces between adjacent protrusions 22. The tortuous paths are
preferably arranged to increase flow resistance in a gingival direction through the resulting
reservoir (i.e., in a direction toward the patient’s gums) and/or in a mesial-distal direction
along the length of the tray channel (1.€., in a direction along the length of the dental arch).
To the extent that any segment of the tortuous paths is straight, that segment is preferably
skewed with respect to the gingival direction or the mesial-distal direction of the channel.
Optionally, the protrusions 22 are constructed of a hydrophilic material.

In general, the number of protrusions 22 per unit area is preferably in the range of
about 78 per square cm. (500 per sq. 1n.) to about 465 per sq. cm. (3000 per sq. in.). An
example of a suitable number is about 144 per sq. cm. (900 per sq. in.). However, a
higher or lower number of protrusions 22 per unit area may be optimal 1n certain

circumstances and the optimal number may depend on factors such as the nature of the
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sheet member material (as described below) forming the tray, the characteristics of the
medication and the height, shape and diameter of the protrusions 22. The height of the
protrusions 22 is preferably in the range of about 0.5 mm. to about 1.5 mm., although
longer or shorter protrusions 22 may be used for specific applications, depending upon the
viscosity of the medication, the nature of the treatment, the specific dental structure being
treated, etc.

The exemplary protrusions 22 that are illustrated in Figs. 2 and 3 each include a
stem that projects outwardly from the backing layer 20 as well as an enlarged head.
Various manufacturing processes for forming an array ot upstanding headed stems integral
with a backing layer are described in U.S. Patent No. 4,290,174 (Kalleberg) U.S. Patent
No. 4,984,339 (Provost et al.), WO 94/23610 (Miller et al.), WO 98/30381 (Miller et al.)
and PCT/US97/15960 (Kempfer). An example of a suitable substrate is a die-cut section
of the hook side of a polypropylene micro-replicated mechanical fastener such as no. CS-
200 diaper tape from 3M Company.

The layer of adhesive 14 is preferably a section of adhesive tape that includes a
membrane having opposite faces and a coating of adhesive extending across at least one
face. More preferably, the layer of adhesive 14 1s a medical grade double-sided pressure-
sensitive adhesive tape such as #1522 from 3M Company. Optionally, the layer of
adhesive 14 provides good adhesion in the presence of water. As an example, the layer of
adhesive 14 could include a coating of adhesive (preferably medical-grade adhesive) that
provides good adhesion in the presence of water; that coating may be placed on the release
liner 16 and covered with a barrier layer (such as a coating of water based urethane) that,
when dried, is placed into contact with one face of the double-sided adhesive tape
mentioned above.

Preferably, but not necessarily, the layer of adhesive 14 has an overall
configuration that is essentially identical to the overall configuration of the substrate 12
when considered in side elevational view (i.e., when looking toward the plane of the
drawing of Fig. 1). Preferably, the substrate 12 and the layer of adhesive 14 have a length
sufficient to extend across all of the tooth surfaces intended to receive medication. For
example, the substrate 12 and the layer of adhesive 14 may have an overall length
corresponding to the length extending mesially-distally along the dental arch from one of

the second bicuspid teeth to the other. Alternatively, if the medication is intended to be

_8-
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applied to the molar teeth as well, the substrate 12 and the layer of adhesive 14 may be
somewhat longer in order to extend over the molar tooth surfaces. Optionally, the
substrate 12 and the layer of adhesive 14 may be trimmed by the practitioner as desired.

Preferably, a gingival edge of the substrate 12 (and optionally the layer of adhesive
14) includes a notch 24 that is located in the center of the substrate 12 along its length.
The notch 24 provides a visual alignment guide to facilitate placement of the substrate 12
and the layer of adhesive 14 on a model of the patient’s tooth structure. An example of a
tooth structure model is the model 26 illustrated in Fig. 4 of the teeth and adjacent gingival
tissue of an entire dental arch. However, the tooth structure model may be representative
of only part of the dental arch, or of only one tooth if desired. The inclusion of gingiva on
the model is also optional.

The release liner 16 facilitates handling of the assembly 10 before such time as the
substrate 12 and the layer of adhesive 14 are applied to the model 26, and also protects the
tacky layer of adhesive 14 from contamination by dust or other debris before application
to the model 26. Suitable materials for the release liner 16 include a section of
poly(ethylene terephthalate) (“PET”) sheeting that is coated with silicone to enhance
release of the adhesive. The release liner 16 preferably, but not necessarily, extends across
and past the layer of adhesive 14 in directions along the longitudinal axis of the substrate
12 as well as in directions perpendicular to the longitudinal axis of the substrate 12, and 18
releasably connected to the layer of adhesive 14.

The tab portion 18 is connected to the layer of adhesive 14 and extends past the
substrate 12. Preferably, but not necessarily, the tab portion 18 extends past the substrate
12 in directions parallel with the longitudinal axis of the substrate 12 as well as 1n
directions perpendicular to the longitudinal axis of the substrate 12. Optionally, and as
shown in Fig. 1, the tab portion 18 has an overall configuration that essentially matches an
overall configuration of an end section of the release liner 16 when considered 1n side
elevational view (i.e., when looking in a direction toward the plane of the drawing in Fig.
1). As another option, the tab portion 18 has an overall configuration that is different than
the overall configuration of the end section of the release liner 16 (i.e., either stops short of
or extends past the periphery of the end section of the release liner 16 in longitudinal

and/or lateral directions).
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One example of a suitable tab portion 18 1s a section of flexible plastic material
such as polyester. Optionally, and as illustrated in Figs. 2 and 3, the tab portion 18 1s
releasably connected to the layer of adhesive 14 and is made as a section of material that 1s
initially discreet from the layer of adhesive 14. As a result, the tab portion 18 can be
pulled away and readily separated from the layer of adhesive 14 once the layer of adhesive
14 has been detached from the release liner 16.

As another alternative, the tab portion may be integral with the layer of adhesive.
For example, and as shown in the alternative assembly 10a of Fig. 5, a layer of adhesive
14a may be integrally joined in end-to-end relationship with a tab portion 18a. In this
embodiment, the layer of adhesive 14a may comprise a section of double-sided tape as
described above with a membrane and a coating of adhesive on opposite faces of the
membrane. The layer of adhesive 14a is releasably connected to a substrate 12a that 1s
:dentical to the substrate 12 described above. The tab portion 18a may be trimmed from
the membrane once the layer of adhesive 14a has been detached from an adjacent release
liner 16a. In this alternative, the tab portion 18a and the layer of adhesive 14a may be
manufactured by die-cutting a section of double-sided adhesive tape, and then removing,
covering or rendering ineffective the adhesive extending across the tab portion 18a. Other
configurations and methods of manufacture are also possible. In other respects, the

assembly 10a is similar to the assembly 10.

Preferably, the tab portion 18 of the assembly 10 does not adhere to the underlying
region of the release liner 16 to any significant degree. As such, the practitioner can easily
grasp the tab portion 18 with one hand while the other hand of the practitioner is grasping
the release liner 16, even when the practitioner is wearing gloves. For example, the
practitioner may wipe a finger or thumb along the peripheral edge of the tab portion 18 1n
order to facilitate moving the tab portion 18 away from underlying regions of the release
liner 16 so that the tab portion 18 can then be tightly gripped before pulling the tab portion
18 and the layer of adhesive 14 away from the release liner 16. As another alternative, the
practitioner may bend the end section of the release liner 16 underlying the tab portion 18
in an arc away from the tab portion 18, so that the tab portion 18 can then be readily
gripped for subsequent peeling of the tab portion 18 and the layer of adhesive 14 away

from the release liner 16.

- 10 -
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Preferably, the tab portion 18 has a color that is visibly different than the color of
the release liner 16 so that the presence of the tab portion 18 is apparent at first glance.
For example, the release liner 16 may present a translucent, clear or somewhat white
appearance, while the tab portion 18 may have a bright color such as blue or red.
Preferably, the color of the tab portion 18 1s also visibly different than the color of the
substrate 12 and the layer of adhesive 14 to serve as a reminder to the practitioner that the
tab portion 18 should be fully removed from the layer of adhesive 14 before placement of
the substrate 12 and the layer of adhesive 14 on the model 26. Preferably, the substrate 12
and the layer of adhesive 14 are also clear, translucent or white in appearance.

Preferably, the assembly 10 is part of a kit that also includes a material for making
a dental medication delivery tray. An example of a suitable material for making the
delivery tray includes a sheet of thermoplastic material such as polypropylene, ethylene or
vinyl acetate, including ethylene vinyl acetate (“EVA”). Suitable EVA materials include,
for example, 0.04 in. (1.0 mm) thick EVA vacuum forming material (catalog no. 089-
5003. from Patterson Dental Supply, Inc.). EVA is commercially available and approved
for oral use by the U.S. Food and Drug Administration.

Preferably, the section of sheet material for making the delivery tray is easily
thermoformed or vacuum formed over the model 26 using conventional techniques.
Preferably, the section of sheet material has a thickness no greater than about 0.08 1n. (2.0

mm) and is translucent.

Once the substrate 12 and the layer of adhesive 14 have been detached from the
release liner 16 and the tab portion 18 has been detached or trimmed from the layer of
adhesive 14. the substrate 12 and the layer of adhesive 14 are placed on the model 26.
Preferably, the practitioner places the notch 24 along the midline (i.e., in the mesial-distal
center of the dental arch of the model 26), so that the substrate 12 is properly centered on
the model 26. The notch 24 provides a visual alignment guide to facilitate placement of
the substrate 12 on the model 26. Preferably, the substrate 12 is aligned to the mid-third of
the teeth of the model 26 in an occlusal-gingival direction as shown in Fig. 4 (i.e.,1n a
direction extending from the outer ends or tips of the model teeth to the model gingiva).

Preferably, but not necessarily, the substrate 12 and the adhesive layer 14 are
initially longitudinally curved in a wide arc when attached to the release liner 16 as can be

observed by reference to Figure 1. The arc-shaped configuration of the substrate 12 and

- 11 -
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the adhesive layer 14 facilitates conforming the substrate 12 to the buccolabial tooth
surfaces of the model 26 as the substrate 12 is attached to the model 26. Optionally, the
practitioner may apply finger pressure to the substrate 12 in areas extending over
interproximal regions of the model dental arch in order to better conform the substrate 12
to the curvature of the individual model teeth.

Next. a dental medication delivery tray is formed over the model 26 and the
substrate 12. For example, a sheet member of thermoplastic material may be
thermoformed or vacuum formed over the model 26 and the substrate 12. Suitable
thermoplastic materials include, for example, the EV A materials described above.
Preferably, the substrate 12 both chemically and mechanically bonds to the thermoplastic

material in order to remain non-removably affixed in place in the tray.

The resultant dental tray is then removed from the model 26. Preferably, the layer
of adhesive 14 preferentially adheres to the model 26, so that as the tray is pulled from the
model 26 the adhesive layer 14 detaches from the substrate 12 and remains on the model
26. The tray is then trimmed as desired.

Preferably, the tray is trimmed so that a lingual wall of the tray includes an outer
edge that extends along a line that is spaced at least in part and preferably spaced along
substantially its entire length at least 4 mm 1n a gingival direction from the gingival
margin of the lingual side of the patient’s dental arch receiving the tray. More preferably,
the outer edge of the lingual wall extends along a line that is spaced at least in part (and
more preferably is spaced substantially along 1ts entire length) a distance of 6 mm 1n a
gingival direction from the gingival margin of the patient’s dental arch along its lingual
side. Optionally, the outer edge of the lingual wall is spaced no greater than 20 mm and
preferably less than 12 mm in a gingival direction at any point from the gingival margin of
the lingual side of the dental arch.

The preferred spacing of the outer edge of the lingual wall as mentioned 1n the
previous paragraph is provided at least 1n regions adjacent the patient’s anterior teeth (1.e.,
in regions adjacent the patient’s central and lateral incisors). Optionally, that edge
approaches the gingival margin as either end of the channel of the tray is approached. For
example, the edge may be as close as 2 mm, or optionally directly adjacent the patient’s

gingival margin in regions next to the patient’s molar teeth.
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As another option, the tray when made to fit the upper dental arch includes a
palatal section that extends across a majority of the patient’s palate and 1s integrally
connected to the lingual wall of the tray. In that instance, the outer edge 1s spaced a
distance greater than 12 mm from the gingival margin at least in regions next to the
anterior teeth.

Preferably, the resulting tray has a buccolabial wall (1.€., 2 wall facing the patient’s
lips or cheeks) with an outer edge that extends along the gingival margin of the patient’s
dental arch on a buccolabial side of the teeth. Preferably, that edge 1s located up to 2.0
mm, and more preferably only up to 1.0 mm, in an occlusal direction from the gingival
margin and does not contact the gingival margin of the patient’s dental arch when the tray
is in use in the oral cavity. Preferably, the outer edge on the buccolabial side has a
scalloped configuration that precisely matches the contoured shape of the adjacent
gingival margin. Alternatively, however, the outer edge on the buccolabial wall could
extend along the gingival margin in a generally straight path and pass along the location of
each tooth where the gingival margin reaches an apex 1n a gingival direction (1.e., the
location of each tooth, typically near the center of each tooth, where the exposed enamel
extends the greatest distance in a gingival direction; in this alternative, the buccolabial
wall of the tray completely covers each gingival papilla that extends in an occlusal
direction toward an interproximal region between adjacent teeth). The location of the
outer edge on the buccolabial wall as described above helps ensure that the resulting tray
does not irritate the soft gingival tissue of the buccolabial side of the dental arch.

Further details for trimming the resultant tray according to preferred techniques are
described in applicant’s pending U.S. Patent Application Serial No. 09/333,376 filed June
15, 1999.

The example of the model 26 that is illustrated in Fig. 4 may be made using any
one of a number of suitable techniques. One method of making the model 26 involves
first taking an impression of the patient’s dental structure using an alginate impression
material or other suitable impression material. The model 26 may be a replica of either the
patient’s upper or lower dental arch, or alternatively of a replica of only part ot the
patient’s upper or lower dental arch.

Moreover, any of the techniques described above for making a dental tray may

include as an option the use of a dental model that is made using digital data instead of a

- 13 -



10

15

20

25

30

CA 02386840 2002-04-08

WO 01/30263 PCT/US00/01411

dental model that is cast from a dental impression. For example, a model arch similar to
the model 26 may be prepared by generating digital information defining the shape of the
patient’s dental arch, and then using the digital information to create the model.
Optionally, the digital information may be created by the methods set out in PCT
application no. WO 97/03622. In briet, PCT application no. WO 97/03622 describes a
method of generating digital information of a patient’s dental arches by making an
impression of the patient’s arches, and then removing a layer from the impression (or
alternatively removing a layer from a model made from the impression) to obtain a flat
surface: a video camera or other device is then used to collect digital data of the flat
surface and the method is repeated; finally, the data is combined to provide a data set
representative of the configuration of the patient’s dental arches. Stereolithographic
apparatus can then be used to make the model arch.

Other means for generating digital information of the patient’s dental arch may also
be employed. For example, the digital information may be generated electromechanically
(e.g., by stylus scanning), by laser scanning, by photogammetry, by sonic ranging, by
digital video scanning or magnetically. Examples of devices for generating the

‘“formation are described in an article by Rekow entitled “Computer Aided Design and

Manufacture in Dentistry: A Review of the State of the Art”, from the Journal of

Prosthetic Dentistry, Vol. 58, page 512 (1987). Other examples are described 1n U.S.
Patent Nos. 5.078,599, 5,131,844, 5,338,198, 4,61 1.288 and 5,372,502 as well as 1n an

article entitled "Three-dimensional dental cast analyzing system with laser scanning’
(Kuroda, et al., Am. J. Ortho. Dent. Othrop., Vol. 110 [4], October 1996, pages 365-69).

The resulting medication delivery tray 1s particularly suited for patients who desire
to bleach their teeth. A common dental bleaching agent contains about 10% to about 16%
carbamide peroxide, also called urea hydrogen peroxide, urea peroxide, hydrogen peroxide
carbamide and perhydrol-urea. Carbamide peroxide has been used by dental clinicians
since the 1960's as an oral antiseptic. Tooth whitening was a side effect of extended
contact time. Over the counter ("OTC") compositions of 10% carbamide peroxide are
available as "Gly-Oxide" by Marion Laboratories and "Proxigel"” by Reed and Carnrick. A
preferred dental bleaching agent comprises 64.86% propylene glycol, 21.00% glycerol,
1.5% carboxypolymethylene (e.g. Carbopol brand No. 980), 2.34%
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tris(hydroxymethyl)aminomethane, 0.30% mint flavor and 10.00% carbamide peroxide,
with the viscosity increased by adjusting the pH to about S5.8.

The substrate 12, the layer of adhesive 14 and the release liner 16 may be
constructed other than as described above. Various alternative constructions are set out n
applicant’s co-pending U.S. Patent Application Serial No. 09/217,765 tiled December 21,
1998.

A number of other possible modifications and additions will become apparent 10
those skilled in the art after reviewing the description above. For example, the assembly
10 may have two tab portions that are similar to tab portion 18 and are located adjacent
both ends of the substrate 12. Accordingly, the invention should not be deemed limited to
the specific, currently preferred embodiments that are described in detail above, but

instead only by a fair scope of the claims that follow along with their equivalents.
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Claims:
1. A medication retention assembly for an oral medication delivery tray comprising:

a substrate;
a layer of adhesive extending across the substrate;

a release liner extending across the layer of adhesive and releasably connected to

the layer of adhesive; and

a tab portion connected to the layer of adhesive and extending past the substrate for

facilitating separation of the layer of adhesive from the release liner.

2. A medication retention assembly according to claim 1 wherein the tab portion 1s

releasably connected to the layer of adhesive.

3. A medication retention assembly according to claim 1 wherein the tab portion 1s

integrally connected to the layer of adhesive.

4. A medication retention assembly according to claim 1 wherein the substrate has an
elongated configuration, and wherein the tab portion extends past the substrate 1n

directions parallel with the longitudinal axis of the substrate.

J. A medication retention assembly according to claim 1 wherein the substrate has an
elongated configuration, and wherein the tab portion extends past the substrate 1n

directions perpendicular to the longitudinal axis of the substrate.

6. A medication retention assembly according to claim 1 wherein the tab portion and

the release liner are different colors.

7. A medication retention assembly according to claim 1 wherein the layer of

adhesive includes a membrane having opposite faces and a coating of adhesive extending

across each face.
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8. A medication retention assembly according to claim 1 wherein the substrate has an

elongated configuration with an overall length sufficient to extend across a plurality of

teeth.

9. A medication retention assembly according to claim 8 wherein the layer of

adhesive is co-terminus with the substrate.

10. A medication retention assembly according to claim 1 wherein the substrate

includes a reservoir for medication.

11. A medication retention assembly according to claim 10 wherein the substrate

includes a backing layer and a plurality of protrusions extending outwardly from the

backing layer.

12. A medication retention assembly of claim 1 wherein the assembly 1s part of a kit,

and wherein the kit includes a section of sheet material for making an oral medication

delivery tray.

13. A medication retention assembly according to claim 12 wherein the kit also

includes a quantity of medication.

14. A medication retention assembly according to claim 13 wherein the medication

comprises a dental bleaching agent.

15. A medication retention assefnbly according to claim 1 wherein the tab portion does

not adhere to the release liner.

16. A method of making a medication delivery tray for delivering medication to dental

structure of a patient comprising the acts of:

providing a medication retention assembly having a substrate, an adhesive layer

extending across the substrate and a release lier releasably connected to the adhesive

layer;
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grasping a tab portion connected to the adhesive layer;

urging the tab portion in a direction away from the release liner in order to separate

the adhesive layer from the release liner; and

applying the substrate and the adhesive layer to a model of the patient’s dental

structure.

17. A method of making a medication delivery tray according to claim 16 and
including the act of separating the tab portion from the adhesive layer after the tab portion

has been urged in a direction away from the release liner.

18. A method of making a medication delivery tray according to claim 17 wherein the

act of separating the tab portion from the adhesive layer includes the act of trimming the

tab portion.

19. A method of making a medication delivery tray according to clatm 17 wherein the

act of separating the tab portion includes peeling the tab portion away from the adhesive

layer.

20. A method of making a medication delivery tray according to claim 16 wherein the
act of applying the substrate to a model of the patient’s dental structure includes the act of

applying the substrate to a plurality of teeth of the model.

21. A method of making a medication delivery tray according to claim 16 and

including the act of forming a section of sheet material over the substrate and the model.

22. A method of making a medication delivery tray according to claim 16 and

including the step of applying a quantity of medication to the substrate.

23. A method of making a medication delivery tray according to claim 22 wherein the
act of applying a medication to the substrate includes the act of applying the medication to

a reservoilr of the substrate.
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