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DENTAL IMPRESSION TRAY FOR USE IN
OBTAINING AN IMPRESSION OF A DENTAL
STRUCTURE

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a reissue of U.S. Pat. No. 8,602,773,
which issued Dec. 10, 2013 from U.S. patent application Ser.
No. 12/447. 461, filed Jun. 24, 2009, which 1s a national stage
application under 35 U.S.C. §371 of PCT Application No.
PCT/SE2007/000925 designating the United States, filed on
Oct. 18, 2007. The PCT Application was published 1n
English as WO 2008/051142 Al on May 2, 2008 and claims
the benefit of the earlier filing date of Swedish Patent
Application No. 0602272-7, filed on Oct. 27, 2006. The
contents of PCT Application No. PCT/SE2007/000925,
including publication WO 2008/051142 Al, and [Swedish
Patent Application No. 0602272-7,] U.S. Pat. No. 8,602,773
are 1ncorporated herein by reference in their entirety.

Notice: More than one reissue application has been filed
for the reissue of U.S. Pat. No. 8,602,773. The reissue
applications are application Ser. No. 14/963,159 (the pres-
ent application) and Ser. No. 15/400,821, which is a divi-

sional reissue application of application Ser. No. 14/963,
159.

BACKGROUND

1. Field of the Inventions

The present application relates to a dental impression tray
for making an impression of a dental structure such as, for
example, the dentition of a patient.

2. Description of Related Art

Dental impression trays are used to obtain an impression
of a dental structure, such as a patient’s dentition. Such
impressions can be used, for example, 1n connection with
procedures for making a dental model. A dental impression
tray generally includes a tray portion that 1s contoured to fit
over at least a part ol a dental structure of which an
impression 1s to be obtained. Such a dental structure may be,
for example, a part of a patient’s upper or lower dentition.
The dental structure may also be, for example, a cast of a
patient’s dentition.

Techniques for obtaining a dental impression include the
single arch and the closed bite technique. In the closed bite
technique, a dental impression material 1s placed 1n the tray
portion and the tray portion 1s applied to a dental structure
such as the dentition of a patient. When the dental impres-
s1on tray 1s applied to a patient, the patient will then bite 1into
the impression material to create an impression of the
patient’s dentition. If the dental structure 1s a model of a
dentition, for example a cast, the dental structure may be
pressed into the impression material. Impressions created in
this way can be impressions of both a patient’s upper and
lower dentition. However, it 1s also possible to make an
impression of only the lower dentition or only the upper
dentition.
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An 1mpression can also be an impression of, for example,
only a part of a patient’s upper dentition or only a part of a

patient’s lower dentition. The dental impression can be used
for casting a model of the dental structure. As an alternative
to using the dental impression for casting a model, a
scanning operation can be performed directly on the dental
impression 1tself. Such a procedure 1s disclosed 1n U.S. Pat.
No. 6,217,334,

In U.S. Pat. No. 5,338,198, a dental modeling simulator 1s
disclosed. As described in that patent, a molded impression
ol a patient’s teeth 1s taken. The 1mpression 1s placed on a
support table that defines an X-Y plane and a beam of laser
light 1s directed onto the impression to scan the impression
with the beam. The scanning 1s then used to generate a
digital image. The tray may be provided with predefined
identification marks at upper and lower sides.

SUMMARY

Accordingly, embodiments of the present inventions prei-
erable seek to mitigate, alleviate or eliminate one or more
deficiencies, disadvantages or issues 1n the art, such as the
above-identified, singly or in any combination by providing
a dental impression tray that can be used to obtain an
impression of at least a part of a dental structure such as, for
example, the dentition of a patient, a method for making an
impression, and a method for making a wvirtual model
according to the appended patent claims.

The present application relates to a dental impression tray
for use 1n obtaining an 1mpression ol at least a part of a
dental structure such as, for example, the dentition of a
patient. As used herein, the term “dental structure should be
understood as including not only dentitions or models
thereol, but also structures covered by soft tissue that may
be found 1n the mouth of patients that have lost their teeth
and models of such structures.

In some embodiments, the dental 1impression tray com-
prises a tray portion adapted to be loaded with impression
material. The tray portion 1s contoured to fit over at least a
part of a dental structure (for example a dentition). In some
embodiments, the dental impression tray further comprises
a handle connected to the tray portion or adapted/shaped to
be connected to the tray portion. The handle has a first end
at which the handle 1s connected to the tray portion or
adapted to be connected to the tray portion. The handle also
has a second end that i1s a distal end 1n relation to the tray
portion when the handle 1s connected to the tray portion.

In some embodiments of the invention, the second end of
the handle has an edge facing away from the tray portion. In
such embodiments, the edge may form a visible line when
it 1s seen from the side facing away from the tray portion.
The straight line has a length of at least 30 mm. In some
embodiments, the line that 1s formed by the edge when seen
from the side facing away from the tray portion may be a
straight line that has a length of at least 60 mm. In some
embodiments, the line formed by the edge may have a length
of at least 80 mm.

In some embodiments, the handle may be removably
secured to the tray portion.

In some embodiments, the handle may comprise two
separate parts that are adapted to be connected to each other
such that the separate handle parts overlap each other
partially, but not completely. In such embodiments where
the handle comprises separate parts, the separate handle
parts may be adapted to be connected to each other by a
snap-on catch formed by the handle parts. However, the
connection could also be something else than a snap-on
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connection. In embodiments where the handle comprises
separate parts, the separate parts may be identical in shape.
Embodiments are also possible where separate handle parts
are not 1dentical in shape.

In embodiments where the handle comprises separate
handle parts, each of the separate handle parts may be
designed to cooperate with a complementary part of the tray
portion 1n such a way that the handle 1s locked to the tray
portion as long as the separate handle parts are connected to
cach other.

In some embodiments, the handle may be shaped to define
a slot having a length extending at least 30 mm 1n a direction
from the second end of the handle towards the first end of the
handle. Such a slot should have a width of at least 10 mm
such that objects having a width of up to 10 mm may be
moved along the length of the slot.

Possibly, the slot may extend all the way to the edge of the
second end of the handle such that the slot divides the edge
in two parts.

The tray portion has a shape that defines a cavity with an
inner wall. In some embodiments, the dental impression tray
may also comprise at least one pad that fits into at least a part
of the cavity of the tray portion. In such embodiments, the
inner wall may optionally be provided with a first guide
structure and the pad may be provided with a second guide
structure that fits the first guide structure. Thereby, the first
and second guide structures may cooperate with each other.
For example, the guide structures may permit the pad to
move 1n the tray portion in a movement guided by the
cooperating guide structures and be pressed against a lower
part of the tray portion. In this way, the at least one pad can
be placed in the tray portion, pushed down guided by the
guide structure and finally held i place by the guide
structure. The first guide structure may comprise projecting
parts forming rails and the second guide structure comprises
grooves adapted to recerve the projecting parts of the first
guide structure. An alternative possibility could be, for
example, that the second guide structure comprises rails that
interact with grooves in the mner wall.

The pad can be made of many different materials. In some
embodiments, the pad 1s made of an elastic material.

In some embodiments, the tray portion may be contoured
to it over a part of both the upper and lower dentition of a
patient and an outer surface of the dental impression tray
may be provided with at least one fiduciary marker that can
be detected 1n a scanning operation. Such a fiduciary marker
can take many different shapes and may be accomplished 1n
many different ways. In some embodiments, such a fiduciary
marker can be made 1n a material that 1s opaque to radio
waves.

The tray portion may optionally have a wall with a slot to
accommodate a patient’s upper frenum when the tray por-
tion 1s fitted over an upper dentition of a patient.

In some embodiments, the dental impression tray may be
provided with a machine readable marking such as, for
example, an RFID tag. The machine readable marking could
also be accomplished 1 other ways, for example as a bar
code.

In some embodiments, the tray portion may be contoured
to fit over at least a part of both the upper and lower dental
structure of a patient such that an impression can be obtained
simultaneously from both the upper and the lower dental
structure. In such embodiments, the tray portion may option-
ally have a holding section with a first side facing 1n a {first
direction and a second side placed opposite the first side and
facing 1 a second direction that 1s opposite to the first
direction. Each of the first and second side of the holding
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section has at least one fastener by means of which the
holding section can be locked to a holder having a part with
a shape that 1s complementary in shape to the fasteners on
the holding section. The fasteners on both sides of the
holding section have the same form such that each side of
the holding section can be locked to one and the same holder.

In such embodiments, the holding section may be formed
by a projecting part on the tray portion and the fasteners on
the opposite sides of the holding section may be shaped by
parts ol the holding section that define recesses in the
holding section. Alternatively, the fastener or fasteners on
cach side of the holding section may be formed by one or
several male elements such as pegs.

In embodiments having a holding section with sides
facing 1n opposite direction and having fasteners on the
opposite sides of the holding section, the dental impression
tray may further also comprise a handle that can be secured
to the tray portion and removed from the tray portion. The
handle may then be provided with fastening elements that
are complementary 1n shape to the fasteners on at least one
of the opposite sides of the holding section.

In some embodiments, a removable handle for the dental
impression tray may comprise at least a first and a second
handle part that can be pressed together to form a complete
handle. The handle may then optionally have a locking
device that can placed 1n a first position to lock the handle
parts to each other and 1n a second position where the handle
parts can be moved away from each other.

The locking device and the first handle part may be
shaped such that the locking device 1s a movable on the first
handle part, but cannot be separated from that part. The
second handle part may then have a first section correspond-
ing to the second position of the locking device and having
such dimensions that the handle parts can be pressed
together or moved away from each other when the locking
device 1s 1n the second position. The second handle part may
further have a second section corresponding to the first
position of the locking device and having such dimensions
that the first and second handle part will be locked to each
other when the locking device 1s placed 1n 1ts first position
and the handle parts are pressed against each other.

In one embodiment, the dental impression tray may form
part of a kit used for making a dental impression and holding
the 1mpression for a scanning operation. Such a kit may
comprise a dental impression tray with a tray portion
adapted to be loaded with impression material and contoured
to fit over at least a part of both the upper and lower dental
structure of a patient such that an impression can be obtained
simultaneously from both the upper and the lower dental
structure. The tray portion has a holding section with a first
side facing 1n a first direction and a second side placed
opposite the first side and facing 1n a second direction that
1s opposite to the first direction. Each of the first and the
second side of the holding section has at least one fastener
by means of which the holding section can be locked to a
holder having a part with a shape that 1s complementary in
shape to the fasteners on the holding section. The fasteners
on both sides of the holding section have the same form such
that each side of the holding section can be locked to one and
the same holder. The dental impression tray further com-
prises a handle that can be secured to the tray portion and
removed from the tray portion and the handle 1s provided
with fastening elements complementary in shape to the
fasteners on at least one of the opposite sides of the tray
portion such that the handle can be secured to the tray
portion. The kit further comprises a holder having a part with
a shape that 1s complementary in shape to the fasteners on
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the holding section of the tray portion and which 1s 1dentical
to the shape of the fastening elements on the handle.

The kit with the dental impression tray and the holder may
be used together with scanning equipment 1in a method for
making a dental impression of an upper and a lower dental
structure and scanning the impression. In such a method, the
handle 1s secured to the tray portion by means of the
fasteners on the holding section and the fastening elements
on the handle. The tray portion i1s loaded with impression
material. This can be done after the handle has been secured
to the tray portion, but may also be done before the handle
has been secured to the tray portion. The tray portion 1s then
placed 1n the mouth of a patient while the tray portion 1s
guided by means of the handle. An impression i1s then made
ol at least a part of the patient’s upper and lower dental
structure. When the impression has been made, the tray
portion 1s removed from the mouth of the patient and the
handle 1s removed from the tray portion.

The method of making a dental impression and scanning,
the impression further includes providing a holder having a
part that 1s complementary 1n shape to the fasteners on the
holding section and which 1s i1dentical to the shape of the
fastening elements on the handle. The tray portion 1s secured
to the holder by connecting the first side of the holding
section of the tray portion to the holder. A first side of the
tray portion 1s then scanned to obtain a scanning of one of
the dental impressions obtained (i1.e. an impression of a part
of a patient’s upper or lower dental structure). The tray
portion 1s removed from the holder and turned 180°. The
tray portion 1s then secured to the holder again which 1s done
by connecting the second side of the tray portion to the
holder. After this, a second side of the tray portion 1s scanned
to obtain a scanning of the second dental impression.

It should be emphasized that the term “comprises/com-
prising” when used in this specification 1s taken to specily
the presence of stated features, integers, steps or compo-
nents, but does not preclude the presence or addition of one
or more other features, integers, steps, components or
groups thereol.

BRIEF DESCRIPTION OF THE DRAWINGS

The abovementioned and other features of the inventions
disclosed herein are described below with reference to the
drawings of the preferred embodiments. The illustrated
embodiments are intended to illustrate, but not to limit the
inventions. The drawings contain the following figures:

FIG. 1 1s a perspective view of a dental impression tray,
according to an embodiment of the imnventions.

FIG. 2 1s a perspective view ol a dental impression tray
that has been placed 1n the mouth of a patient.

FIG. 3 1s a front view corresponding to FIG. 2 and
illustrates a principle underlying one of the embodiments.

FIG. 4 1s a cross-sectional view of an embodiment of a
dental impression tray 1n use when a patient 1s biting into the
tray section to create a dental impression in a dental 1mpres-
s1on material.

FIG. 5a 1s a perspective view showing an embodiment
where the handle of the dental impression tray can be
removed from the tray portion.

FIG. 5b 1s a front view of the tray portion shown in FIG.
da.

FIG. 5c 1s a side view of the tray portion shown 1n FIG.
da.
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FIG. 6a 1s a schematic top view 1illustrating how the tray
section of the dental impression tray may be placed 1n a
scanner for a scanning operation, according to an embodi-
ment.

FIG. 6b 1s a side view of the scanning device shown 1n
FIG. 6a.

FIG. 7 1s a perspective view of an embodiment of a
handle.

FIG. 8 1s a top view of the handle shown 1n FIG. 7.

FIG. 9 1s a side view of the handle shown 1n FIG. 7.

FIG. 10 1s a rear view of the handle shown 1n FIG. 7.

FIG. 11 1s a front view of a handle placed on the tray
portion, according to an embodiment.

FIG. 12 1s a side view of a handle comprising two separate
parts that are shown separated from each other, according to
an embodiment.

FIG. 13a 1s a perspective view ol an embodiment of a
dental impression tray which 1s adapted for use 1 combi-
nation with an incisal pin, according to an embodiment.

FIG. 13b 15 a perspective view of a dental impression tray
being mounted on a holder, according to an embodiment.

FIG. 13c¢ 1s a perspective view of the holder shown 1n FIG.
13b.

FIG. 13d 1s a perspective view of the impression tray and
the holder shown 1n FIG. 13b, 1llustrating how the tray may
be removed from the holder and turned 180°, according to
an embodiment.

FIG. 14a 1s a top view of another embodiment of a dental
impression tray and a pad.

FIG. 14b 1s a top view of another embodiment of a pad for
use in the dental impression tray shown in FIG. 14a.

FIG. 14c¢ 1s a top view of another embodiment of a dental
impression tray and a pad.

FIG. 15a 1s a side view of the embodiment of the pad
shown 1 FIG. 14a.

FIG. 15b 15 a side view of an embodiment of a pad that
1s substantially similar to the embodiment shown in FIG.

14b.

FIG. 15c¢ 1s a side view of an embodiment of a pad that 1s
substantially similar to the embodiment shown in FIG. 14c.

FIG. 16 1s a schematic top view 1illustrating how the pad
shown 1n FIG. 15a can cooperate with a respective dental
impression tray, according to an embodiment.

FIG. 17 1s a cross-sectional view similar to FIG. 4 and
gives a schematic illustration of how the embodiment of
FIG. 14 can be used to get an impression on a patient who
has no teeth at all, according to an embodiment.

FIG. 18 15 a top view of another embodiment of a dental
impression tray.

FIG. 19 1s a top view of yet another embodiment of a
dental impression tray.

FIG. 20 1s a perspective view of another embodiment of
a handle.

FIG. 21 1s a view from above of yet another embodiment
ol a dental impression tray.

FIG. 22 1s a top view showing yet another embodiment of
a handle for a dental impression tray, the handle comprising
two handle parts.

FIG. 23 is a side view of the embodiment of the handle
shown i FIG. 22.

FIG. 24 15 a perspective view of the handle shown 1n FIG.
22 1n a state where two handle parts have been placed

together to form the handle, according to an embodiment.
FIG. 25 1s a top view of the handle shown 1n FIG. 24.

FIG. 26 1s a side view of the handle shown in FIG. 24.
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FI1G. 27 1s a perspective view of a locking device designed
to lock together the handle parts of the handle shown in

FIGS. 22-26, according to an embodiment.
FIG. 28 1s a front view of the locking device shown in
FIG. 27.

FI1G. 29 15 a top view of the locking device shown 1n FIG.
27.

FIG. 30 1s a side view of the locking device shown 1n FIG.
27.

FIG. 31 1s a perspective view of the handle shown 1n FIG.
22, but wherein the handle parts are put together and not yet
locked to each other by a locking device, according to an
embodiment.

FIG. 32 1s a perspective view of the handle shown FIG.
31, from the other side of the handle and with a locking
device placed 1n a position to lock the handle parts to each
other, according to an embodiment.

FIG. 33 1s a perspective view of the handle and locking
device shown 1n FIG. 32.

FIG. 34 1s a side view of the handle and locking device
shown 1n FIGS. 32 and 33.

FIG. 35 1s a perspective view of a handle connected to a
dental impression tray, according to an embodiment.

DETAILED DESCRIPTION

With reference to FIG. 1, a dental impression tray 1 1s
shown. The dental impression tray can be used to obtain an
impression of at least a part of a dental structure such as, for
example, the dentition of a patient. The dental impression
tray 1 comprises a tray portion 4 adapted to be loaded with
impression material. An impression material that can be
used with the inventive impression tray 1 may be, for

example, a silicon based material. Such impression materials
are sold by, for example, 3M ESPE Dental Products, 3M

Center, St. Paul Minn., United States. One such material 1s
sold by 3M ESPE under the name IMPRINT™ 3 VPS
Impression Material.

The tray portion 4 1s contoured to {it over at least a part
ol a dental structure such as the dentition of a patient. As can
be seen 1 FIG. 1, the dental impression tray 1 further
comprises a handle 6 that 1s connected to the tray portion 4
or adapted to be connected to the tray portion 4. The handle
6 has a first end 7 at which the handle 6 1s connected to the
tray portion or adapted to be connected to the tray portion 4.
The handle 6 also has a second end 8 that 1s a distal end 1n
relation to the tray portion 4 when the handle 6 1s connected
to the tray portion 4. The handle 6 can be used to grip the
dental impression tray 1 and manipulate the dental impres-
sion tray 1 for purposes that will be explained in the
tollowing.

With reference to FIG. 2, 1t can be seen how the dental
impression tray 1 has been placed 1n the mouth of a patient
in order to create an impression of the patient’s dentition. In
FIG. 2, a patient 1s biting into the impression material placed
in the tray portion 4 of the dental impression tray 1 while the
handle 6 remains outside the mouth of the patient. As can be
seen 1n F1G. 4, the tray portion 4 has an 1nner cavity 21 that
may optionally be divided by a partition 30 into an upper
cavity 21a and a lower cavity 21b.

It should be understood that, as used herein, the terms
“upper cavity” and “lower cavity” refer to what 1s “upper”
and “lower” when the tray portion 4 1s located inside the
mouth of a patient. The tray portion 4 may very well be
designed such that both sides of the tray portion may be
applied to both the upper and the lower dentition of a patient.
The cavity that i1s regarded as the “upper” cavity or the

10

15

20

25

30

35

40

45

50

55

60

65

8

“lower” cavity 1s thus arbitrary. The upper part of the tray
portion 4 with 1ts upper cavity 21a can be used to make an
impression of an upper dental structure 31, for example an
upper dentition 31. A part of the tray portion 4 with 1ts lower
cavity 21b can be used to make an impression of a lower
dental structure or dentition 32. The partition 30 may be, for
example, an elastic fabric such as a rubber fabric 30 or
synthetic fabric 30. As can be seen 1n FIG. 4, the upper and
lower cavities 21a, 21b of the tray portion 4 are filled with
dental impression material 3 1n which an impression 1s made
when the patient bites into the tray section 4, as schemati-
cally indicated 1n FIG. 4.

When the patient has bitten into the tray portion 4, the tray
portion 4 can be removed from the patient’s mouth and
placed 1n a scanning device, as shown in FIGS. 6a and 6b.
In the scanning device, a scanning operation can be per-
formed on the impression which 1s left 1n the impression
material 5 that lies 1n the tray portion 4. The scanning can be
used to create a virtual 1mage or model of the dental
structure of which an i1mpression has been made. The
scanning operation can be performed for example, 1n the
way that has been disclosed 1 U.S. Pat. No. 5,338,198,
incorporated herein by reference.

Of course, the impression does not necessarily have to be
scanned. A possible alternative to a scanning operation could
be, for example, to use the impression as a mould to cast a
representation of the dental structure that the dental 1impres-
sion tray has been applied to. In such a casting operation,
plaster could be used to create a cast representation of the
dental structure 1n question.

When the dental impression tray 1 1s applied to the mouth
of a patient in order to create an impression of the dental
structure of the patient, 1t 1s desirable that the tray portion 4
be positioned correctly such that the impression obtained
can be used to create a new dentition that corresponds to a
symmetrical bite plane. In this context, the “bite plane”
should be understood as a plane where the upper and lower
dentitions meet each other when the patient bites.

One way of achieving the desired symmetry can be to
align the handle 6 of the dental impression tray 1 with a
feature of the patient’s face. This 1s illustrated in FIG. 1,
FI1G. 2, FIG. 3 and FIG. 8. With reference to FIG. 1 and FIG.
8, the second end 8 or 8" of the handle 6 or 6" has an edge
9 or 9" that 1s facing away from the tray portion 4. As can
be seen 1 FIG. 2 and FIG. 3, the edge 9 forms a visible
straight line 10 when the edge 1s seen from the side facing
away Irom the tray portion 4. The edge may optionally be
painted or otherwise marked to make the line 10 more easily
visible. The edge 9 can be made to be parallel with a plane
that divides the upper part of the tray portion 4 from the
lower part of the tray portion 4.

In the patient’s face, one feature of the patient’s face that
can be used for alignment 1s the eyes, 1.e. a straight line
defined by the patient’s own eyes. When the tray portion 4
1s correctly positioned 1n the patient’s mouth, the edge 9 of
the handle 6 should then be parallel with a straight line
between the patient’s eyes. The handle 6 allows a user to
mamipulate the dental impression tray 1 (and thereby also the
tray portion 4 that 1s connected to the handle 6). By gripping
the handle 6 and aligning the edge 9 of the handle 6 with the
eyes of the patient, the person makmg the 1mpression can
thus ensure that the tray portion 4 1s correctly positioned in
the patient’s mouth.

In FIG. 3, a front view of a patient with a dental
impression tray in his mouth 1s presented. In FIG. 3, the edge
9 of the handle forms a visible straight line 10 to a person
who 1s watching the patient face-to-face. The edge 9 itself
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may possibly be straight, but could also be curved mwards
(1.e. towards the tray portion 4) or outwards (away from the
tray portion 4). What matters 1s only that 1t appears as a
straight line when regarded from the side facing away from
the tray portion 4. It should be understood that the edge 9
extends 1n a plane. The straight line 10 formed by the edge
9 1s then visible when 1t 1s regarded in the plane 1n which the
edge 9 extends.

The distance between the eyes 1s, of course, something
that varies between different individuals. However, 20-25
mm 1s a normal value for the closest distance between the
eyes ol an adult person (the distance between the corners of
the eyes closest to the nose). This value corresponds to the
distance D, 1n FIG. 3. If the length of the straight line 10 1s
at least 30 mm, 1t will normally be equal to or larger than the
smallest distance between the eyes of an adult person. For
this reason, 1t 1s considered that the straight line 10 should
have a length of at least 30 mm to ensure that 1t can easily
be aligned with the eyes of the patient.

Instead of the shortest distance between the eyes, the
length of the straight line 10 could be based on the normal
distance between the pupils. For this distance, 60 mm can be
mentioned as a representative value for many adult indi-
viduals. This value corresponds to the distance D, 1n FIG. 3.
Alternatively, the length of the straight line 10 may be based
on the largest distance between the eyes, 1.e. the distance
between those corners of the eyes that are most far away
from the nose. That corresponds to the distance D, in FIG.
3. For this distance, 80 mm can be mentioned as a repre-
sentative approximate value for many adult individuals.

To make the alignment more exact and reliable, the
straight line formed by the edge 9 when seen from the side
facing away from the tray portion 4 may therefore be given
a length of at least 60 mm. To further increase precision 1n
the alignment, the length of the straight line 10 can be
chosen to be at least 80 mm.

A front view of the entire dental impression tray 1 1s
shown 1 FIG. 11 where both the tray portion 4 and the
handle 6'" are visible as well as the straight line 10™ formed
by the edge 9" of the handle 6.

It should be understood that the edge 9 at the second end
8 of the handle 6 could be shaped 1n other ways to permait
alignment with the feature of the patient’s face. For
example, 1t could have an L-shaped form for alignment with
the patient’s nose and only one of the patient’s eyes. The part
of the handle that 1s used to align the tray portion 4 with a
part of the patient’s facial features could also be located
clsewhere than at the second end 8 of the handle 6.

The basic 1dea behind the embodiment with the edge that
forms a straight line can thus be generalized in terms of
shaping the handle 1n such a way that 1t can be used to align
the tray portion 4 with a part of the patient’s facial features.
The same 1dea can also be expressed 1n terms of a method
of making an impression i which a part of the handle 6 1s
used for alignment with a part of a patient’s facial features.
By gripping the handle 6, and manipulating the dental
impression tray 1 such that the straight line 10 becomes
aligned with a part of the patient’s facial features, the person
using the dental impression tray will thereby automatically
manipulate the tray portion 4 such that 1t will be correctly
positioned. The method may also be defined more generally
as a method for making an impression of at least a part of a
patient’s dental structure as follows.

The method comprises providing a dental impression tray
1 having a tray portion 4 contoured to {it over at least a part
of a dental structure, the dental impression tray 1 further has
structure 6 that allows a user of the dental impression tray 1
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to manipulate the tray portion 4 when the tray portion 4 1s
placed 1n the mouth of the patient. This structure 6 also

defines a line 10 that 1s visible when the tray portion 4 1s
placed 1n the mouth of a patient. The tray portion 4 1s placed
in the mouth of a patient and a comparison 1s made between
the line 10 and a facial feature of the patient. The tray
portion 4 1s then manipulated until the line 10 becomes
aligned with said facial feature of the patient. The structure
6 that allows a user to mampulate the tray portion 4 may be
a handle 6 connected to the tray portion (or adapted to allow
connection to the tray portion 4). The line 10 may be a
straight line 10 that 1s defined by an edge of the handle 6.
Possibly, the line 10 could have some other shape than just
a straight line. For example, i1t could be an L-shaped line that
can be aligned with the nose of a patient and an eye of the

patient. A straight line can easily be aligned with a straight
tacial feature such as a line between the eyes. However, the

line 10 could optionally be a curved line.

Another embodiment will now be explained with refer-
ence to FIGS. 5a-11. With reference to FIG. 6a and FIG. 6b,

the dental impression tray 1 can be placed 1n a scanming
device having a chamber 34 where an 1mpression can be
scanned. The scanning can be performed by, for example, a
laser device such as a line laser device. In FIG. 6b, a laser
scanning device 1s shown schematically that has a laser light
source 35 and a detector 36. The tray portion 4 together with
an 1impression of a dental structure (for example a dentition)
can be placed on a table, carnier or platform 37 that can
perform a rotating movement while the scanning 1s per-
formed.

When the dental impression tray 1 1s placed in the
chamber 34 of the scanning device, the handle 6 could
present an obstacle. This 1s especially the case of the dental
impression tray 1 1s placed on a platiform that rotates and the
chamber 34 1s small. To prevent the handle 6 from causing
problems during scanning, 1t may be desirable to remove the
handle 6 from the tray portion 4. To ensure the handle 6 can
be quickly and easily removed from the tray portion 4, some
embodiments include the use of a handle 6 that 1s removably
secured to the tray portion 4.

With reference to FIG. 5a, an embodiment 1s schemati-
cally illustrated where the handle 6' may be removably
secured to the tray portion 4. As shown in FIG. Sa, the
handle 6' may have one or several fastening elements 16, 17
adapted to {it one or several corresponding fasteners 18 that
may be areas of the tray portion 4 that have been shaped as
one or more recesses. The fasteming element or elements 16,
17 may be projections, for example, pegs or some other male
clements. I1 the fasteners 18 on the tray portion 4 are shaped
as recesses, they may be formed as holes or openings. By
pressing the fastening element(s) 16, 17 mto such recesses
in the tray portion 4, it 1s possible to secure the handle 6' to
the tray portion 4. Of course, the handle 6' can also be
removed from the tray portion 4. This can be achieved by
removing the fastening element(s) 16, 17 from the recess or
recesses 1n the tray portion.

In FIG. 5a, an embodiment 1s shown where the fasteners
18 are formed by recess(-es) 1n a projecting part 33 on the
tray portion 4. Of course, 1t should be understood that such
recesses could also be formed elsewhere on the tray portion
4. It should also be understood that, as an alternative, the
fasteners 18 on the tray portion 4 may also be formed as
projections on the tray portion 4 and be adapted to fit one or
several recesses on the handle 6'. The fastening elements 16,
17 would then be formed by areas defining one or more
recesses.
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Embodiments are possible where the handle 6 1s made in
one single piece. However, the handle 6 can also be made 1n
more than one piece as indicated 1n FIG. 5a where the handle
6' comprises two separate parts 12, 13. It should also be
understood that the handle 6 may comprise more than two
parts.

An embodiment where the handle 6 comprises two sepa-
rate parts will now be explained with reference to FIGS.
S5a-5b and 7-10. As shown 1n FIG. 5a, the handle 6' for the
tray portion 4 may comprise a first and a second part 12, 13
that may be separated. The separate handle parts 12, 13 can
be adapted to be connected to each other such that the
separate handle parts 12, 13 overlap each other partially, but
not completely. This 1s best seen 1n FIG. 7 and FIG. 8.

As indicated 1n FIG. 7 and FIG. 8, the first and second
handle parts 12", 13" are connected to each other 1n such a
way that, when connected, there 1s a part 38 on each of
separate handle part 12", 13" that 1s not overlapped by the
other handle part 12", 13". In FIG. 8, 1t can thus be seen that
the second handle part 13" has a part 38 that i1s not covered
by the first handle part 12". This makes 1t easy to grip the
handle 6" and pull or bend the first and second handle parts
12", 13" apart from each other.

As shown also 1n, for example, FIG. 7, the handle parts
12", 13" have been connected to each other to form a
coherent handle 6". The handle parts 12", 13" may option-
ally be adapted to be connected to each other by a snap-on
catch formed by the handle parts 12", 13". With reference to
FIG. 12 and FIG. 8, the snap-on catch may be formed by
male elements 14 or 14" and female parts 15 or 15" into
which the male elements 14 or 14" may be pressed to a snap
fit attachment. The male elements 14 or 14’¥ may be formed
by, for example, pegs. The female parts 15 or 15 may be, for
example, openings or through-holes. If the female parts 135
or 15%" are through-holes 15 or 15°*, the male elements 14 or
14" (e.g. pegs) may be visible from the other side. With
reference to FIG. 8, it can be seen that pegs 14 have been
pressed through holes 135 to be visible from the outside when
the handle parts 12", 13" are connected to each other. One
way of achieving a snap-on catch may be to design the male
clements 14 as conical pegs while the female parts 15 may
be holes with a conical shape that corresponds to the conical
pegs 14. With reference to FIG. 12, 1t can be seen that the
handle 6" has handle parts 12 and 13’ with an edge 9.

As indicated 1 FIGS. 7-10, the separate handle parts 12",
13" maybe 1dentical 1n shape. If they are also unsymmetri-
cal, they will not overlap each other completely when they
are put together and connected to each other as indicated 1n
FIGS. 7-10. When the handle parts 12", 13" are put together,
they can thus be put together “belly-against-belly” with the
back sides facing away from each other. The handle parts
12", 13" will still not overlap each other completely since
they are unsymmetrical. If the handle parts 12", 13" are
identical in shape, the cost of manufacturing the handle parts
can be reduced. Moreover, any two parts 12", 13" can
always be connected to each other to form a complete handle
6". However, embodiments are ol course also possible

where the handle parts 12", 13" are not 1dentical in shape.
The handle 6" has a first end 7".

As shown 1n for example FI1G. 9 and FI1G. 10, each of the
separate handle parts 12", 13" may be provided with fas-
tening element 16", 17", for example, some kind of projec-
tion/male element that can cooperate with a complementary
tastener 18 on the tray portion 4, e.g., a part shaped to define
a recess as explained previously with reference to FIG. 5a.
When the separate handle parts 12", 13" are connected to
cach other by a snap connection, the handle 6" 1s locked to

10

15

20

25

30

35

40

45

50

55

60

65

12

the tray portion 4 as long as the separate handle parts 12",
13" are connected to each other. The handle parts 12", 13"
may be held together by the snap connection and the
fastening elements 16", 17" that connect the handle 6" to the
tray portion 4 will thus be held 1 place until the first and
second handle parts 12", 13" are separated from each other.

The 1dea of using a removably secured handle 6 can be
combined with the idea of using a handle that can be used
for alignment with a facial feature of a patient. However, 1t
can also be used independently of how the handle 1s other-
wise designed.

The 1dea of using a tray portion with a removably secured
handle, e.g., 6' or 6" in FIGS. 5a and 7, may also be defined
in terms of a method 1n which a dental impression 1s made,
the handle 6' or 6" removed {from the tray portion 4 and the
tray portion 4 placed 1n the scanning device and scanned.

The dental impression tray 1 may optionally be packaged
with the handle 6' or 6" disconnected from the tray portion
4. This can make the dental impression tray 1 shorter to
make 1t {it into a smaller space, e.g. for purposes ol pack-
aging.

While the idea of using a removable handle 6 has been
described above, 1t should be understood that embodiments
are concelvable that have a handle 6 that 1s fixedly connected
to the tray portion 4. For example, the handle 6 can be made
in one piece with the tray portion 4.

Another embodiment will now be explained with refer-
ence to FIG. 13a. In some cases, the person handling the
dental impression 1 tray may prefer to keep the handle 6 on
the tray portion 4. This may be the case, for example, 11 the
dental impression tray 1 1s used to cast a plaster model of the
impression. The same situation applies if the handle 1s not
detachable. In such cases, the dentist or dental technician
may want to use the dental impression tray 1 together with
existing equipment that may interfere with the handle 6".
One way of solving this problem may be to provide a slot 1n
the handle 6".

As can be seen in FIG. 13a, the handle 6™ may be shaped
to define a slot 20". Components of existing equipment may
include, for example, an incisal pin 50 for an articulator. An
incisal pin 1n an articulator 1s typically used to adjust the
distance between an upper and a lower model of a dentition.
Incisal pins for articulators may typically have a diameter of
up to 10 mm and 1t should be possible to move the handle
relative to such objects at least 20 mm. Therefore, the length
of the slot 20" may be chosen such that 1t extends at least 30
mm 1n a direction from the second end 8" of the handle 6
towards the first end 7" of the handle 6”.

The slot 20" may be given a width of at least 10 mm such
that objects having a width of up to 10 mm (e.g. incisals for
articulators) maybe moved along the length of the slot 20",

In a different embodiment shown in FIG. 20, the slot 20"
extends all the way to the edge 9% of the second end 8" of
the handle 6** such that the slot 20** divides the edge 9" in
two parts. As a result, the handle 6* can more easily be made
to fit such objects as the rod 50 shown 1n FIG. 13a. The
handle 6" has a first end 7" and a male element 14",

Another embodiment 1s shown 1n FIG. 13b and FIG. 13c.
In FI1G. 13b, it 1s shown how the handle 6 has been removed
from the tray portion 4 as a preparation for a scanning
operation. The tray portion 4 has been placed on a holder 39.
As shown 1n FIG. 13c, the holder 39 has a part 51 with a
shape that 1s complementary to the in shape to the fasteners
18 on the holding section 33 of the tray portion 4.

In the embodiment shown 1n FIGS. 13b and 13c, the
holding section 33 1s formed by a projecting part on the tray
portion 4. The part 51 of the holder 39 that 1s complementary




US RE46,626 E

13

in shape to the fasteners 18 maybe shaped to define male
clements such as pegs. Such male elements or pegs can {it
the corresponding fasteners 18 on the holding section 33
when these fasteners 18 are areas of the holding section 33
shaped as recesses. When the male elements of the holder 39
are pressed into the recesses of the holding section 33, the
tray portion 4 1s secured to or held by the holder 39. The
holder 39 can be placed 1n a scanning device and support the
tray portion 4 during the scanning operation. The holder 39
together with the tray portion 4 can then be placed on, for
example, such a carrier 37 as 1s indicated in FIG. 6b. Since
the holder 39 1s designed to cooperate with the same holding,
section 33 as the handle 6, the equipment according to the
embodiment of FIG. 13b and FIG. 13c 1s versatile and easy
to use. It 1s not necessary to have any separate recess or other
clement on the tray portion 4 to fasten 1t to the holder 39. The
part 51 of the holder 39 that 1s complementary in shape the
tasteners 18 on the tray portion 4 may thus be male elements
having a shape that 1s similar to or 1dentical to the shape of
the fastening elements 16’*, 17** shown in FIG. 12.

With reference to FIGS. 13b-13d and FIGS. 6a and 6b, yet
another embodiment and further variations will now be
explained in the following. A possible method for making a
dental impression of an upper and a lower dental structure
and scanning the impression may be as follows. A tray
portion 4 1s provided that 1s contoured to fit over at least a
part of an upper and lower structure of a patient. The tray
portion may have a holding section 33 which may be
projecting from the rest of the tray portion 4 as i FIG. 5a,
but could also be designed 1n other ways such that 1t does not
project from the rest of the tray portion. The holding section
33 has a first side 61 (see also FIGS. 5b and 5c¢) facing 1n a
first direction and a second side 62 (see FIGS. 5b and 35c¢)
opposite to the first side 61 and facing 1n a second direction
that 1s opposite to the first direction. Each of the first and
second side 61, 62 of the holding section 33 has at least one
tastener 18 that may be an area of the holding section 33 that
1s shaped as a recess. The fasteners 18 on both sides 61, 62
of the holding section 33 have the same form. A handle 6
may be provided that can be secured to and removed from
the tray portion 4. The handle 6' has fastening elements 16,
17 that are complementary to the fasteners 18 on at least one
of the opposite sides 61, 62 of the holding section 33. The
handle 6' 1s secured to the tray portion 4 by means of one or
several of the fasteners 18 on the holding section 33 and one
or several fastening elements 16, 17 on the handle 6'. The
tray portion 4 1s loaded with impression material, either
betfore or after the handle 6' 1s secured to the tray portion 4.

When the tray portion 4 1s loaded with impression mate-
rial and the handle 6' 1s secured to the tray portion 4, the tray
portion 4 1s placed in the mouth of the patient and an
impression 1s made of at least a part of the patient’s upper
and lower dental structure. During this part of the procedure,
the handle 6' may optionally be used to guide the tray portion
4.

After an impression has been made of the upper and lower
dental structures, the tray portion 1s removed from the mouth
of the patient. The handle 6'1s removed from the tray portion
4, either before or after the tray portion 4 1s removed from
the mouth of the patient. The tray portion 4 1s then secured
to a holder 39. The holder 39 has a part that 1s complemen-
tary 1n shape to the fasteners on the holding section 33 and
it 1s 1dentical 1n shape to the fastening elements 16, 17 on the
handle 6'. The tray portion 4 1s secured to the holder 39 by
means of connecting the first side of the tray portion 4 to the
holder 39. A first side of the tray portion 4 is then scanned
such that a scanning of one of the dental impressions 1s
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obtained, 1.e. a scanning of either the impression of the upper
dental structure or the lower dental structure. At the same
time, a part of the surface of the tray portion 4 itself will of
course be scanned.

The tray portion i1s then removed from the holder as
indicated symbolically by arrow S 1n FIG. 13d and turned
180° as symbolically indicated by arrow C in FIG. 13d. The
tray portion 4 1s then once again secured to the holder 39 by
means ol connecting the second side of the tray portion to
the holder 39. After this, the second side of the tray portion
4 1s scanned to obtain a scanning of the second dental
impression as well as a further scanning of the tray portion
4. This method entails that a scanning can easily be obtained
of both the upper and the lower dental structure of a patient
and, at the same time, of the tray portion 4. The fact that the
tray portion 4 1itself 1s also scanned can be used to match the
scannings of the dental impressions with each other as waill
be explained 1n more detail with reference to FIGS. 4 and 17.

It should be understood that the dental impression tray
that 1s used for the above-described method may optionally
be provided both with and without a removable handle 6.
Embodiments are thus possible that include only a tray
portion 4 adapted to be loaded with impression material and
contoured to {it over at least a part of both the upper and
lower dental structure 31, 32 of a patient such that an
impression can be obtained simultaneously from both the
upper and the lower dental structure 31, 32 while a scanning
of the tray portion 4 1s also obtained which can later be used
to match the scanning of the lower dental structure with the
scanning of the upper dental structure. However, 1f the
dental impression tray 1s to be used in combination with a
holder 39 that holds the dental impression tray during
scanning of both sides of the dental impression tray, the tray
portion 4 of the dental impression tray should have a holding
section 33 with a first side 61 facing in a first direction and
a second side 62 placed opposite the first side 61 and facing
in a second direction that 1s opposite to the first direction.

Moreover, each of the first and second side 61, 62 of the
holding section 33 should have at least one fastener by
means of which the holding section can be locked to a holder
39 having a part with a shape that 1s complementary in shape
to the fasteners on the holding section 33. The fasteners on
both sides of the holding section should then have the same
form. When the fasteners on both sides of the holding
section have the same form, this entails that each side of the
holding section can be locked to one and the same holder.

As previously explained with reference to FIG. 3a, the
holding section 33 may optionally be formed by a projecting
part on the tray portion 4 while the fasteners 18 on the
opposite sides 61, 62 of the holding section 33 may be
shaped by parts of the holding section 33 that define recesses
in the holding section 33.

In case the dental impression tray 4 comprises a remov-
able handle 6', the handle 6' shall be provided with fastening
clements 16, 17 that are complementary in shape to the
fasteners on at least one of the opposite sides of the holding
section 33. Such a removable handle may be designed, for
example, as shown with reference to FIGS. 7-12 or as shown
in FIGS. 22-35, but a suitable removable handle could also
be designed 1n other ways.

One embodiment may also take the form of a kit for
making a dental impression and holding the impression for
a scannming operation. Such a kit may comprise a dental
impression tray having a holding section 33 and a removable
handle 6' with fastening elements 16, 17 as described
previously and a holder 39 having a part with a shape that
1s complementary i1n shape to the fasteners 18 on the holding
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section 33 of the tray portion. When a holder 39 1s included
that has a part with a shape that 1s complementary to the
tastener or fasteners 18 on each side on the holding section
33 of the tray portion 4, this entails that the tray portion 4 can
casily be placed in a position for scanning both sides of the
tray portion 4 and thereby obtain a scanning of both the
upper and lower dental structure of a patient. When the
handle parts 12, 13 have fastening elements 16, 17 1dentical
in shape to the part 51 of the holder 39 that 1s complementary
in shape to the fasteners 18 on the tray portion 4, this entails
that the tray portion 4 can be easily fitted to both the handle
6' and the holder 39.

Yet another embodiment will now be explained with
reference to FIGS. 14a-17. Some patients may lack teeth
completely. I a patient has been without teeth for a long
period, the jawbone itself may regress. If the patient 1s then
asked to bite in the dental impression tray 1, the patient may
fail to bite together completely since the regression of the
jaw bone has gone too far. As a consequence, the dental
impression obtained may be insuilicient. The embodiment
shown 1 FIGS. 14a-17 has been designed to deal with that
problem.

With reference to FIG. 14a, the tray portion 4 has a shape
that defines a cavity 21 with an inner wall 22. The dental
impression tray 1 further comprises at least one pad 23 that
fits 1nto at least a part of the cavity 21 of the tray portion 4.
A side view of the at least one pad 23 i1s presented 1n FIG.
15a. Optionally, the inner wall 22 may be provided with a
first guide structure 24 and the pad 23 can be provided with
a second guide structure 25 that {its the first guide structure
24. The first and second guide structures 24, 25 may then
cooperate with each other 1n a way that permaits that the pad
23 1s pressed down into the tray portion 4 1n a movement
guided by the cooperating guide structures 24, 25. The at
least one pad 23 is then held securely by the cooperating
guide structures 24, 25. A side view of the pad 23 is
presented 1 FIG. 15a.

The first guide structure 24 may comprise projecting parts
forming rails 24 and the second guide structure 25 may
comprise grooves 25 adapted to receive the projecting parts
of the first guide structure 24. This embodiment 1s shown 1n
FIGS. 14a and 15a. Alternatively, the pad 23 may have
projecting elements that fit grooves in the inner wall 22 of
the tray portion 4. The guide structures 24, 25 can cooperate
with each other (engage each other) as indicated in FIG. 16.

In FIG. 14b, an embodiment 1s illustrated where not one
pad 23 1s used, but three separate pads 23'. A side view of
such an arrangement 1s illustrated i FIG. 15b. In some
embodiments, one pad 1s used for taking an impression of
the upper jaw whereas several pads are used for taking an
impression of the lower jaw. Hence, greater flexibility is
achieved.

With reference to FIG. 14¢, an embodiment 1s shown that
1s basically similar to the embodiment of FIG. 14b. How-
ever, this embodiment 1s without the projecting parts 24 and
grooves 25 A side view of such an arrangement 1s illustrated
in FIG. 13c.

It will be noted that, in the embodiments shown 1n FIG.
15b and FIG. 15c¢, the different pads 23' or 23" are of
different heights. For example, in FIG. 15b, the pad 23' that
1s located in the middle (the second pad from the left) is
lower than the first pad from the left. The reason for this will
be explained in the following.

When a pad 23 is placed in the cavity 21 of the tray
portion 4, the dental impression tray 1 will be more suitable
for a person whose jaw bone has regressed. FIG. 17 presents
a cross-sectional schematic illustration of a dental 1mpres-
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s10n tray apphed to a patlent completely lacking teeth and
having suflered regression of the jaw bone. A first pad 23a
and a second pad 23b have been placed in the tray portion
4 and secured in the tray portion in such a way that they
reach the partition 30.

In FIG. 17, the first pad 23a 1s placed in an upper part of
the tray portion 4 while the second pad 23b 1s placed in a
lower part of the tray portion 4 (in this context, 1t should be
understood that “upper” and “lower” refers to how the tray
portion 1s placed in the mouth of a patient). As indicated in
FIG. 17, the upper dental structure 31 lacks teeth. This 1s
also the case with the lower dental structure 32. In spite of
this, the patient 1s still able to bite together properly thanks
to the pads 23a, 23b that have been placed 1n the tray portion
4. The impression material 5 has been placed over the pads
23 and the patient can now bite directly into the impression
material 5 which he or she might have been unable to do
without the pads 23. In FIG. 17, an embodiment with two
pads 23a, 23b 1s illustrated (an upper pad 23a and a lower
pad 23b). It should be understood that embodiments with
only an upper pad 23a may be possible or embodiments with
only a lower pad 23b. This may be dependent on the dental
structure of the individual patient. As can be seen in FIG. 17,
the partition 30 separates the upper part of the tray portion
4 from the lower part of the tray portion 4. It should be
understood that, as an alternative to the guide structures 24,
235 that are 1llustrated 1n FIGS. 14a and 16, the pads 23 can
be held in the tray portion 4 by an adhesive material, such
as an adhesive tape or glue, that secures the pads to the
partition 30 or the inner wall 22 of the tray portion. The
adhesive tape could be a double-sided adhesive tape.

In FIGS. 14a and 15a, the pad 23 1s shown as a single
piece, 1.., a single upper pad 23a or a single lower pad 23b.
However, 1t should be understood that, for both the “upper”
part of the tray portion 4 (1t should be understood that
“upper” refers only to what 1s “upper” when the tray portion
4 15 placed 1n the mouth of a patient) and the “lower” part
of the tray portion 4, the pad 23 may be divided into several
parts that are separate from each other as indicated 1n FIGS.
14b, 14c¢, 15b, 15c. On, for example, the upper dentition of
a patient, 1t may be desirable to apply more than one pad 23.

For example, it could be desirable to apply one pad 23 to
a left part of the patient’s upper dentition and another pad 23
to the right part of the patient’s dentition. In such a case, two
pads 23 may be used. One can also 1magine cases where
three pads 23 are used on the upper or lower dentition of a
patient. For example, one separate pad 23 could be used on
a front part of a dentition while two other pads are used to
the left and right side of the patient’s dentition. Of course,
embodiments are also conceivable where four, five or even
more pads 23 are used on the upper or lower dentition.
Embodiments are also possible where a pad 23 1s designed
to be used on just a part of a patient’s upper or lower
dentition. For example, a pad 23 could be designed to be
applied to only the left part of the patient’s upper dentition
or the front part of the patient’s lower dentition.

If the patient’s jawbone has suflered regression, 1t may be
the case that the regression of the jawbone has not been
equally damaging to all parts of the jawbone. It may thus be
the case that some parts of the patient’s jawbone have
sullered very extensive regressmn while other parts have
suflered only mild regression. For this reason, pads 23 of
different height may be used. For example, let’s assume that
the left and rlgh‘[ parts of a patient’s upper jaw bone have
sullered serious regression, but that the front part of the
upper jawbone has suflered only a mild regression. A dental
technician or dentist can then place relatively high pads in
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the left and right part of the tray portion 4 while a low pad
1s placed 1n the front part of the tray portion 4. The height
of each pad 23 depends on the degree of regression of the
1aw bone at the place the pad 23 will be put to use. When the
patient bites together, 1t will thus be possible for the dentist
or dental techmician to get a correct impression in the
impression material and to get the distance between the
upper and lower jaw right. A solution with more than one
pad 23 may be applied in both the upper and lower jaw (and
thus on both sides of the partition 30).

It should be understood that, regardless of whether one or
several pads 23 are used, the pad(s) 23 does not necessarily
{111 the entire cavity 21 of the tray portion 4. If a special guide
or holding structure 24 1s used, 1t 1s possible that the pad(s)
23 cooperate(s) with guide structure 24 on only a part of the
inner wall 22. In some embodiments, the pad(s) 23 could
cooperate with guide structure 24 on only the front part of
the mner wall 22, 1.e. the part adjacent the handle 6. In that
embodiment, 1t may be so that the pad(s) 23 i1s not even 1n
contact with the rear part of the inner wall 22.

In some embodiments, the pad 23 can be made of an
clastic material such as, for example, rubber. A material such
as rubber 1s gentle 1f 1t should come into contact with the
tissue 1n the mouth of a patient without teeth. Alternatives to
rubber may also include, for example, synthetic matenals.
However, embodiments having a pad made of a more ngid
material are also conceivable. Furthermore, the pad 23 can
be made of a matenial that 1s relatively easy to adjust the
shape of. Than, each pad can be precisely adjusted to fit a
specific patient. Such adjustable material 1s e.g. rubber or
plastic material.

The guide structures 24, 25 help to secure the pad(s) 23
to the mner wall 22 of the tray portion when the pad(s) 1s
(are) placed in the tray portion 4. However, embodiments are
conceilvable where the pad 23 and the mner wall 22 of the
tray portion 4 lack guide structure. As an alternative to the
term “guide structure,” the projections 24 and grooves 25
may be called “fastening structure” or “holding structure.”

The guide structure 24 on the inner wall of the tray portion
4 can also serve a different function, namely to prevent
undesired movement of the impression material 5. The guide
structure 24 tends to lock the impression material against
such movement. The inner wall 22 of the tray portion 4 may
thus be provided with such a structure independently of
whether a pad 23 as described above 1s used or not. FIG. 18
illustrates an alternative shape of the guide structure 24. The
shape indicated i FIG. 18 may be used to interact with a pad
23, but can be used separately for the purpose of preventing
the impression material 5 from being moved 1n an undesired
way. As mdicated, in FIG. 18, the guide structure 24' may be
formed by relatively thin projecting parts 40 that end with a
thicker head 41. In FIG. 18, a guide structure 24' 1s shown
along the entire periphery of the mner wall 22. However,
embodiments are also possible where only a part of the inner
wall 22 1s provides with such elements. For example,
embodiments are possible where only that part of the inner
wall 22 that 1s adjacent the handle 6 1s covered by such a
guide structure.

It should be understood that the idea of using a pad 23 that
fits the tray portion 4 can be combined with all other
embodiments disclosed 1n this application. For example, the
use of a pad 23 1n combination with a handle that can be
aligned with a patient’s facial features further improves the
possibility of obtaining a correct impression that can be used
for making a successtul dental restoration. However, the
idea of using a pad could also be used independently of how
the dental impression tray 1 1s otherwise designed. For
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example, 1t could be used independently of the shape of the
handle 6. Conceivably, 1t could also be used 1n embodiments
where the dental impression tray 1 does not have a handle.
The 1dea of using a pad for certain patients, e.g., patients
sullering from regression of the jaw bone, can also be
defined 1n terms of a method for making dental impressions,
in which method a dental impression tray 1 with at least one
pad 1s inserted into the mouth of such a patient and an
impression formed.

Another embodiment will now be explained with regard
to FIG. 19. As indicated 1n FIG. 19, the tray portion 4 may
have 1n its wall a slot 28 to accommodate a patient’s upper
frenum when the tray portion 4 1s fitted over upper dentition
31 of a patient. This makes the dental impression tray 1 more
comiortable for the patient. It should be understood that the
embodiment of FIG. 19 1s entirely optional, but that it may
be used independently of how the dental impression tray 1
1s otherwise designed. It can thus be used 1n combination
with other embodiments shown or 1t can be used 1n 1solation.
Conceivably, the idea could be used independently of
whether the dental impression tray 1s provided with a handle
or not.

With reference to FIG. 21, 1t should be noted that the tray
portion 4' does not necessarily have to be designed to extend
along the entire upper or lower dental structure of a patient,
but could be designed to extend along only a part of a
patient’s upper or lower dental structure, e.g, as shown as 4',
wherein the tray portion 4' has an mner wall 22" and a guide
structure 24".

Another optional feature will now be explained with
reference to FIG. 4 and FIG. 17. The tray portion 4 can be
designed to {it over only an upper or a lower dental structure
(or a part of such a structure). However, 1t can be designed
and contoured to {it over a part of both the upper and lower
dental structure or dentition 31, 32 of a patient. When this 1s
the case, an impression can simultaneously be obtained from
both the upper and the lower dental structure. It 1s then
desirable that one can match the upper impression with the
lower impression. To this end, an outer surface of the dental
impression tray 1 may be provided with at least one fiduciary
marker 26 that can be detected 1in a scanning operation.
When the dental impression tray 1 1s subsequently scanned,
the upper and lower 1impressions may be scanned separately.
When the result of the scanming 1s fed to a computer, the at
least one fiduciary marker can serve to match the scanning
of the upper dental structure with the scanming of the lower
dental structure. The fiduciary marker 26 can be included 1n
the scanning ol both the upper impression and the lower
impression and 1t can thus serve as a reference point such
that the scanning of the upper impression can be correctly
combined with the scanning of the lower impression. Instead
of only one fiduciary marker, several fiduciary markers 26
can be used. For example, there may be two, three, four or
five fiduciary markers 26 or even more than five fiduciary
markers 26. The fiduciary markers may optionally have
some special form to facilitate identification, e.g. square,
triangular or round.

With reference to the embodiments shown 1n FIGS. 5a-c
and FIGS. 13b-c, it should be understood that fiduciary
markers 26 may be placed on the holding section 33 of the
tray portion 4. As previously explained, the holding section
33 may be shaped as a projecting part on the tray portion 4.
When one or several fiduciary markers 26 are placed on such
a projecting part, this may be helpful when an upper and a
lower impression are have been scanned and the scannings
are to be matched with each other. In FIG. 5b, 1t 1s indicated
how a fiduciary marker 26 has been placed on the holding
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section 33 of a tray portion 4. Some parts of the holding
section 33 can be scanned both when the upper dental
impression and the lower dental impression are scanned. In
particular, one or several fiduciary markers 26 may be
scanned 1in both scannings. Since also the tray portion 4 and
the fiduciary marker (or markers) 26 thercon are scanned,
this can be used to match the scannings of the dental
impressions with each other.

In some embodiments, the at least one fiduciary marker 26
can be made 1n a matenial that 1s opaque to radio waves. This
can be useful if the scanning 1s done as, for example, a CT
scanning (computer tomographic scanning). In such a scan-
ning operation, X-ray 1s used. If the at least one fiduciary
marker 26 1s opaque to radio waves, 1t can then be detected
during such a scanning operation. A CT scanning may be
performed 1n, for example, the following way.

Firstly, a dental impression tray 1 is placed in the mouth
of a patient after dental impression material has been placed
in the tray portion 4. The patient bites into the dental
impression material. A CT scanning 1s performed while the
dental impression tray 1s still in the mouth of the patient. The
jaw bone of the patient will be visible 1n the scanming
together with the at least one radiopaque fiduciary marker
26. It will thus be possible to see how the jaw bone 1s located
in relation to the fiduciary marker 26. The dental impression
tray 1 1s then removed from the patient’s mouth. A scanning,
1s now performed on either the upper or lower dental
impression obtained 1n the dental impression material. Also
in this scanning, the at least one fiduciary marker 26 will be
included. The dental impression that has been scanned can
then be linked to the fiduciary marker 26. The dental
impression tray 1 can then be turned over and the dental
impression on the other side 1s scanned. Once again, the at
least one fiduciary marker 26 1s mcluded 1n the scanning.
The data from the separate scanning operations 1s then fed
into a computer. Through the at least one fiduciary marker 26
that 1s radiopaque, the results of the three scanning opera-
tions can be linked to each other.

It should be understood that the idea of using fiduciary
markers 26 can be combined with all other embodiments
described. For example, the use of at least one fiduciary
marker in combination with the idea of using a part of the
handle to align the tray portion 4 with a part of the patient’s
tacial features can help improve precision when an 1impres-
sion 1s made. However, the idea of using one or several
fiduciary markers can also be used independently of how the
dental impression tray 1 1s otherwise designed. For example,
it can be used independently of how the handle 6 1s designed.
Conceivably, it could also be used on dental impression trays
that do not have a handle 6.

It should be understood that the idea of using one or
several fiduciary markers 26 can be defined in terms meth-
ods for making an impression. For example, the i1dea of
using at least one fiduciary marker 26 made in a radiopaque
material could be defined in terms of a method where X-ray
1s used for the scanning operation.

Another embodiment will now be explained with refer-
ence to FIG. 1 and FIG. 13a. When a large number of
impressions are made and/or handled, there 1s a risk that
different impressions are mixed up, 1.e. confused with each
other. To prevent that, a dental impression tray 1 can be
provided with a machine readable marking 29 or 29'. The
machine readable marking comprises a coding that 1s unique
for each patient. The coding can be applied at the same
occasion as the impression 1s made and linked in, for
example, a computer memory, to the patient from whom the
impression has been obtained. The machine readable mark-
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ing may be, for example, a bar code as indicated 1n FIG. 1.
However, 1in another embodiment, the machine readable
marking 29 comprises an RFID (Radio Frequency Identifi-
cation) tag 29' as symbolically indicated in, for example,
FIG. 13a. An RFID tag provides for, inter alia, quick and
reliable 1dentification. An example of RFID technology 1s
disclosed 1n, for example, U.S. Pat. No. 7,033,773, 1ncor-
porated herein by reference. Another example of RFID
technology 1s disclosed 1n U.S. Pat. No. 7,009,526, incor-
porated herein by reference. Yet another example of RPID
technology 1s disclosed 1n U.S. Pat. No. 6,693,339, incor-

porated herein by reference.

The embodiment including the machine readable marking
29 could also be understood 1n terms of a method including
the steps of making an impression with a dental impression
tray 1, marking the dental impression tray with a machine
readable marking and linking the marking to a unique
patient. The 1dea may also be defined 1n terms of a system
that comprises a computer loaded with data linking various
individual dental impression trays to individual patients.
Such a system might also comprise a plurality of dental
impression trays where imndividual trays have machine-read-
able markings linked to the data 1n the computer. The system
may also comprise at least one reader for the machine-
readable markings 29, for example, a reader for RFID tags
or a bar code scanner.

It should be understood that the idea of using a machine-
readable marking 29, can be combined with all embodi-
ments described in this application. For example, the idea
can be combined with the embodiment where a pad 23 1s
used or 1t can be combined with the idea of using a
removably secured handle 6. However, 1t should also be
understood that 1t 1s an 1dea that can be used independently
of how the dental impression tray 1 is otherwise designed.
For example, 1t could be used independently of how the
handle 6 1s designed and independently of whether the
dental impression tray 1 has a handle or not.

Yet another embodiment will now be explained waith
reference to FIGS. 22-35. A dental impression tray 1 may be
designed such that the handle 6" comprises at least a first
and a second handle part 12*¥, 13** that can be pressed
together to form a complete handle 6" while the handle 6
has a locking device 52 that can placed 1n a first position to
lock the handle parts 12**, 13** to each other and in a second
position where the handle parts 12*”, 13" can be moved
away from each other.

As illustrated in FIG. 22, the handle 6*” may be formed by
two handle parts 12", 13***. These parts 12*”, 13** can be
combined to form the handle 6" as indicated in FIG. 24,
FIG. 25 and FIG. 26. Each handle part 12*”, 13** may be
divided mto a grip part 58 and a bridging part 59 for
connection to the tray portion 4. In FIG. 22, 1t 1s indicated
that the handle parts 12**, 13** may optionally be linked to
cach other at their grip parts 58 by a flexible strip 57 that can
optionally be formed in one piece with the handle parts 12**,
13**. The material may be, for example, a plastic material
and the flexible strip 57 may be much thinner than the handle
parts 12, 13" in order to ensure that the flexible strip 57
can be bent easily (1.e. that it 1s flexible) such that the handle
parts 12*%, 13" can be folded together.

In the embodiment of FIGS. 22-35, the handle parts 12**,
13" are not adapted to be connected to each other by a
snap-on catch as 1in the embodiment shown in FIGS. 8 and
12. Instead, the handle parts 12", 13" can be connected to
cach other 1n another way that will now be explained with

reterence to FIGS. 22-35.
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As can be seen in FIG. 22, the handle parts 12**, 13" are
not identical. The second handle part 13** has, on its
bridging part 59, a first section 53 that 1s relatively narrow
and a second section 34 that 1s relatively wide, 1.e. wide
compared to the first section 33. The corresponding area of 5
the first handle part 12*" is not divided in this way. On the
bridging part 59 of the first handle part 12**, a locking
device 52 has been placed as can be seen 1n for example
FIGS. 22 and 23. A possible design of the locking device 52
1s shown i FIGS. 27-30. 10

As indicated 1n FIG. 27 and 1n FIG. 28, the locking device
52 may have the shape of a beam with hooks 56 at the ends
of the beam. The hooks 56 can be used to hold the handle
parts 12", 13** of the handle 6*” together. On an external
surface of the locking device 52, the locking device 52 1s 15
provided with a high friction part 55 that can be achieved
through, for example, a serrated or uneven surface. The high
friction part 55 may of course also be achieved by other
means. An mternal wall 60 of the locking device 52 will face
the perimeter of the handle parts 12*”, 13" when the locking 20
device holds the handle parts 12**, 13** together.

It should be understood that the 1dea of using a special
locking device as shown in FIGS. 22-35 for holding two
handle parts together could be combined with other embodi-
ments, for example, a handle having an edge that forms a 25
visible straight line. However, the idea of using a locking
device 52 as shown 1 FIGS. 22-35 may also be put to use
for all embodiments having a removable handle formed by
different handle parts 12, 13, regardless of how the dental
impression tray 1s otherwise designed. The locking device 30
52, as exemplified 1n FIGS. 22-23 and FIGS. 27-35, entails
that the handle parts 12**, 13" can be easily connected to
cach other 1n a reliable way and just as easily separated from
cach other.

It one of the handle parts 1s made with a narrow section 35
53 as shown 1n FIG. 22, this entails that 1t will be easier for
the locking device 52 to be moved between a first position
where it holds the handle parts 12*%, 13" together and a
second position where the handle parts 12*”, 13*" can be
separated from each other. 40

If the locking device 352 1s permanently locked on one of
the handle parts 12*, 13*, this entails that it is immediately
available and that it 1s not easily lost.

The locking device 52 and the first handle part 12** are
shaped such that the locking device 52 1s a movable on the 45
first handle part 12** but cannot be separated from that part.
One way of achieving this may be to make the bridging part
59 of the first handle part 12*" so wide that the locking
device 52 cannot be separated from the first handle part 12**
without deformation of either the first handle part 12** or the 50
locking device 52 (or both). In other words, the distance
between the tips of the hooks 56 1s always smaller than the
width of the first handle part 12**. As a consequence, the
locking device 52 1s permanently locked to the first handle
part 12*%. 55

In FIG. 22 and 1n FIG. 23, it can be seen how the locking
device 52 is placed on the first handle part 12*”. In this
position of the locking device 52, the handle parts 12*”, 13"
can be pressed tightly against each other without being
impeded by the locking device. The reason 1s that this 60
position of the locking device 52 matches the narrower first
section 53 of the second handle part 13*. With reference to
FIG. 31, it can be seen how the handle parts 12**, 13** have
been pressed together while the locking device 52 1s still in
the same position as 1n FIGS. 22 and 23. In this position, the 65
locking device 52 does not lock the handle parts 12*%, 13**
to each other since the locking device contacts the second
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handle part 13** at its narrow section 53 where the hooks 56
of the locking device do not extend over the handle part
13™.

Reference will now be made to FIG. 32. In FIG. 32, the
locking device 52 has been moved to a position where the
locking device 52 1s placed over the second section 54 of the
second handle part 13***. The second section 54 is wider than
the first section 53 and the hooks 56 of the locking device
will now extend over the second handle part 13** such that
the handle parts 12*”, 13*" are locked to each other. This
position can also be seen 1n perspective 1 FIG. 33 and from
the side 1n FIG. 34. This position of the locking device 1s a
first position where the locking device locks the handle parts
12", 13** to each other. The second position of the locking
device 1s the position shown 1n for example FIGS. 31 and 32.
It can thus be seen that the first section 53 of the second
handle part 13" corresponds to the second position of the
locking device 52 and 1t has such dimensions (i.e. it 1s so
narrow) that the handle parts 12*¥, 13" can be pressed
together or moved away from each other when the locking
device 52 1s 1n the second position.

Correspondingly, the second section 54 of the second
handle part corresponds to the first position of the locking
device 52 and, as explained, it has such dimensions that the
first and second handle part will be locked to each other
when the locking device 52 1s placed 1n 1ts first position and
the handle parts 12**, 13** are pressed against each other. In
order to keep the locking device 52 1n the first position, the
internal walls 60 of the locking device 32 may be slightly
converging such that the locking device 52 1s pressed against
the periphery of the handle parts 12*”, 13*” when the locking
device 52 1s pushed from the second position towards the
first position. Alternatively, the handle parts 12*”, 13** (or

one of them) could become somewhat wider towards the
first end 7** of the handle. Of course, it may also be so that
both the handle parts 12**, 13** and the inner walls 60 of the
locking device have a geometry that contributes to squeeze
these parts against each other when the locking device 1s
pushed from the second position towards the first position.

To connect the handle 6** to the tray portion 4, the handle
6" may initially be held in an open position as shown in
FIG. 22. The locking device 32 1s placed in the second
position as indicated i FIGS. 22 and 23. The fastening
elements 16", 17" of the handle parts 12*", 13** are
connected to the fasteners 18 on the tray section 4 while the
handle parts 12*”, 13** are pressed against each other. The
locking device 52 1s then pushed to the first position of the
locking device as shown in FIG. 33. The locking device 5
will now hold the handle parts 12**, 13** together and the
handle will hold the tray portion 4 as indicated in FIG. 35.
It should be understood that the fastening elements 16,
17" on the handle parts 12**, 13" may be projections and
that the fasteners 18 on the tray section may be recesses mnto
which the fastening elements 16", 17" of the handle parts
12*%, 13*" are pressed. However, it could also be so that the
fastening elements 16**, 17** on the handle parts 12**, 13**
are parts shaped to define recesses and the fasteners 18 on
the tray section could be projections.

While the various embodiments have been described
above mainly with reference to a dental impression tray 1,
it should be understood that all that has been described
above could also be described in terms of methods 1n
connection with the making of dental impressions.

The dental impression tray itself can be made of many
different materials. Plastic materials may be suitable, but
other materials could also be used, for example ceramic or
metallic materials.
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Although these inventions have been disclosed in the
context of certain preferred embodiments and examples, 1t
will be understood by those skilled in the art that the present
inventions extend beyond the specifically disclosed embodi-
ments to other alternative embodiments and/or uses of the
inventions and obvious modifications and equivalents
thereof. In addition, while several variations of the inven-
tions have been shown and described 1n detail, other modi-
fications, which are within the scope of these mventions,
will be readily apparent to those of skill in the art based upon
this disclosure. It 1s also contemplated that various combi-
nation or sub-combinations of the specific features and
aspects of the embodiments may be made and still fall within
the scope of the inventions. It should be understood that
various features and aspects of the disclosed embodiments
can be combined with or substituted for one another 1n order
to form varying modes of the disclosed inventions. Thus, 1t
1s intended that the scope of at least some of the present
inventions heremn disclosed should not be limited by the
particular disclosed embodiments described above.

The 1nvention claimed 1s:

1. A kat for making a dental impression and holding the

impression for a scanning operation, the kit comprising:

a dental impression tray comprising a tray portion com-
prising a U-shaped impression section adapted to be
loaded with impression material, the tray portion being
contoured to {it over at least a part of both an upper
dental structure and a lower dental structure to simul-
taneously obtain an impression of the part of the upper
dental structure and the part of the lower dental struc-
ture, the tray portion comprising a holding section
projecting from a curved surface of the U-shaped
impression section, the holding section comprising a
first side facing in a first direction and a second side
opposite the first side and facing in a second direction
that 1s opposite to the first direction, each of the first
side of the holding section and the second side of the
holding section comprising a plurality of fasteners,
wherein each of the plurality of fasteners is 1n the form
of a hole or a recess;

a holder comprising an alignment part configured to
secure the dental impression tray stationary during
scanning of the impression of the part of the upper
dental structure 1n a vertical and lateral configuration
and during scanning of the impression of the part of the
lower dental structure 1n the same vertical and lateral
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configuration when the dental impression tray 1s turned
180°, the holder comprising a plurality of projections or
pegs having a shape that 1s complementary in shape to
the fasteners of the first side of the holding section and
the fasteners of the second side of the holding section,
wherein the fasteners of the first side of the holding
section and the fasteners of the second side of the
holding section are configured to lock the holding
section to the alignment part of the holder, the fasteners
of the first side of the holding section and the fasteners
of the second side of the holding section each having a
form lockable to the holder; and
a handle securable to the tray portion and removable from
the tray portion, the handle comprising a plurality of
fastening elements, wherein each of the plurality of
fastening elements 1s 1n the form of a projection or a
peg, the plurality of fastening elements being comple-
mentary 1n shape to the fasteners of the first side of the
holding section and the fasteners of the second side of
the holding section, the handle manipulable by a user to
align the tray portion in a patient’s mouth with [eyes]
at least one facial feature of the patient,
wherein the holder 1s designed to cooperate with the same
fasteners of the holding section of the dental impression
tray as the handle, and
wherein the handle has a diflerent shape than the holder.
2. The kit of claim 1, wherein the handle comprises a first
handle part and a second handle part and wherein the first
handle part and the second handle part have a same shape.
3. The kit of claim 2, wherein, when the first handle part
1s coupled to the second handle part, the first handle part
includes a first section overlapping the second handle part
and a second section not overlapping the first handle part.
4. The kit of claim 1, wherein the handle comprises a first
handle part and a second handle part and wherein the first
handle part comprises a first snap fit element and wherein the
second handle part comprises a second snap fit element
configured to fit with the first snap fit element.
5. The kit of claim I, wherein the at least one facial feature
comprises eves of the patient.
6. The kit of claim 1, wherein the at least one facial feature
comprises an eye and nose of the patient.
7. The kit of claim I, wherein the tray portion comprises
at least omne fiduciary marker configured to be detected
during the scanning of the impression.
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