plastic, for example. Thus, a completely metal-free construction of the dental prosthesis
arrangement 1 can be realized.

The implant body inner bore 21 can have a polygonal, preferably a triangular, cross section. The
threaded sleeve 3 in turn has a matching, preferably hexagonal, external cross-section of the
support flanks 34 of the threaded sleeve 3 and a lower part 54 of the abutment 5 engaging
between the support flanks 34 are likewise adapted to one another, preferably in the form of a
triangular channel. This polygonal construction, in the final state, secures the abutment 5
against rotation about the longitudinal axis 10 in the implant body 2. Moreover, during
insertion, it enables a rotational positioning of the abutment 5. With the preferred three edges
or hexagons, it is possible, analogously to the known ZABAMEX @ structure, to have six positions
which are rotated by 60° with respect to one another. Of course, rotational symmetries with
other rotational symmetry angles and also non-rotationally symmetrical arrangements are
possible.

Above the locking means 4, a cylindrical abutment post 53 is inserted precisely in a cylindrical
part of the implant body inner bore 21, and this ensures a good hold in the radial direction. By
adapting the tolerances of the abutment post 54, micro-movements can be minimized. In order
for no blood and saliva to enter the implant body inner bore 21, a flexible sealing compound
(not shown) can be applied to the upper edge 24 of the implant body 2. The sealing compound
additionally absorbs and dampens micro-movements.

FIGS. 7-11 show five different embodiments of the locking component 4, as is required for the
dental prosthesis arrangement 1 according to the invention according to FIGS. 1-6. The locking
component 4 can consist of steel, titanium, plastic or ceramic.

The one-piece locking component 4 of FIG. 7 consists essentially of three wings 42.1-42.3 which
are arranged rotationally symmetrically in a plane perpendicular to the longitudinal axis 10 and
are held together by an elastic ring 43 surrounding the bore 41. As a result of the above-
described penetration of the conical end 32 of the threaded sleeve 3 into the bore 41, the ring
43 is stretched and the wings 42.1-42.3 are pressed outwards into the annular groove 23

In the embodiment of FIG. 8, the three wings of the locking component 4 are formed as
separate sector-like parts, of which only one wing 42.1 is shown in FIG. 8, and are held together
by a stretchable, preferably elastic ring (not shown) which is inserted into grooves 44

The embodiment of FIG. 9 is formed in one piece. The three wings 42.1-42.3 are connected to
one another by means of expandable connecting elements 43.1-43.3 which are designed in
such a way that they allow removal of the wings 42.1-42.3 from the longitudinal axis 10 and
from one another.
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In the embodiment of FIG. 10, the three hills 42.1-42.3 of the locking component 4 are again
designed as separate sector-like parts and each have two hooks 44. An expandable, for example
annular connecting element (not shown) can be placed on the adjacent hooks 44 of two wings
in order to hold the wings 42.1-42.3 together.

The locking component 4 of FIG. 11 is in the form of a ring, which has a radial slot 45 at one
point, so that the locking component 4 can be spread outwards.

A second embodiment of the dental prosthesis arrangement 1 according to the invention or
parts thereof are represented in FIGS. 12-14, and analogous elements are denoted by the same
reference numerals as in FIGS. 1-6 and need not be explained again here.

Im Unterschied zur ersten Ausfiihrungsform der Figuren 1-11 wird hier nicht ein separates
Verriegelungsmittel eingesetzt Vielmehr wird das Verriegelungsmittel 4 durch die dussere Form
der Gewindehiilse 3 selbst gebildet, namlich durch zwei einander gegeniiber liegende Fliigel 42.
1, 42. FIG. 2, which preferably extends in the axial direction over the entire length of the
threaded sleeve 3. The implant body inner bore 21 has two opposing projections 25. 1, 25.2,
which are adapted to the wings 42.1, 42.2 or longitudinal grooves 46.1, 46.2 lying between the
wings 42.1, 42.2 on the outer wall of the threaded sleeve 4 in such a way that the threaded
sleeve 4 can be inserted into the implant body inner shell 21. After insertion, the threaded
sleeve 4 is rotated in the implant body inner bore 21 about the longitudinal axis 10 until it
assumes a position in which it is anchored in a form-fitting manner by interaction of the wings
42.1, 42.2 with the projections 25.1, 25.2 In the example of FIGS. 12 and 13, the threaded
sleeve 3 for anchoring is rotated through 90° about the longitudinal axis 10 In order to allow the
rotation, the implant body inner bore 21 has at least in the lower part, which receives the
threaded sleeve, a circular cross section and is preferably cylindrical, in this embodiment the
threaded sleeve 3 is thus anchored in the implant body 2 by means of a type of bayonet closure

The threaded sleeve 3 anchored in the axial direction must still be secured against rotation
about the longitudinal axis 10. This can take place, for example, by inserting two securing
elements 7.1, 7.2 into the free-standing longitudinal grooves 46.1, 46.2. Such securing elements
7.1, 7.2 are shown in FIG. 14 in a plan view and in the inserted state project beyond the
threaded sleeve 4 in the axial direction and are supported on the projections 25.1, 25.2. For an
even better anchoring, a plurality of projections can be arranged one above the other, ie offset
in the axial direction, the outer wall of the threaded sleeve 3 having to be correspondingly
adapted. Other rotational symmetries or non-rotationally symmetrical arrangements are also
possible in this embodiment.

In an alternative to the second embodiment of FIGS. 12-14, not shown here, the locking means
can be designed as wings attached to the threaded sleeve, which extend only over part of the
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length of the threaded sleeve. Analogously to the first embodiment of FIGS. 1-6, they can
engage in an annular groove in the inner bore of the implant body for the purpose of positive
anchoring. In order to allow the insertion of the threaded sleeve, the upper part of the implant
body inner bore has longitudinal grooves into which the wings fit. When the threaded sleeve
has reached its final axial position, it is again rotated about the longitudinal axis such that the
wings engage in the annular groove. Thereafter, the threaded sleeve must still be secured
against rotation about the longitudinal axis, which can be carried out analogously to the
embodiment of FIGS. 12-14 or in another suitable manner. A type of bayonet closure is thus also
used in this alternative.

A further embodiment of the dental prosthesis arrangement 100 according to the invention or
parts thereof are shown in FIGS. 15 to 17 in various views and sectional drawings

The dental prosthesis assembly 100 includes an endosseous implant body 102 for anchoring the
dental prosthesis assembly 100 in a jaw bone (not shown here). In its upper (distal) region, the
implant body 102 has a non-continuous inner bore 121, which runs substantially coaxially with a
longitudinal axis 110 of the implant body 102 or of the tooth replacement arrangement 100.
The implant body 102 preferably in turn consists of a ceramic material (for example ZERAMEX ®)
or a biocompatible metal such as titanium.

The inner bore 121 of the implant body serves to anchor a threaded sleeve 103, the function of
which will be discussed further below. The threaded sleeve 103 can consist, for example, of
steel, titanium or a plastic.

Furthermore, the dental prosthesis arrangement 100 includes an abutment 105 for receiving a
superstructure (not shown here), for example a crown or a bridge. The abutment 105 can
consist, for example, of a zirconium oxide ceramic. It has a continuous inner bore 151, which
runs substantially coaxially with the longitudinal axis 110 of the abutment or tooth replacement
arrangement 100

The abutment inner bore 151 in turn receives a head screw 106 for connecting the abutment
105 to the implant body 102. As already described above, a head 161 of the head screw 106 is
supported in the abutment inner bore 151 in a form-fitting manner , for example on a
circumferential shoulder 15.2 attached in the interior of the abutment inner bore 151 A
threaded part 162 of the head screw 106 with an external thread engages in a corresponding
internal thread 131 of the threaded sleeve 103. The head screw 106 can consist, for example, of
steel, titanium, a plastic or a ceramic material.

In the proximal region, the threaded sleeve 103 has a plurality of tongues 140, which are spaced
apart from one another by incisions in the threaded sleeve 103 guided parallel to the
longitudinal axis. Radial ribs 104 are used as the actual locking means, which are directed
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radially outwards in the proximal region of the tongues 140 and can engage in a corresponding
radial groove 123 on the basis of the implant body inner bore 121. In the embodiment
according to FIGS . 15 to 17, the locking means is designed as a plurality of locking ribs 104
connected in one piece to the threaded sleeve 103. The threaded sleeve 103 with the locking
ribs 104 is designed such that, in an insertion state in which it is introduced into the implant
body inner bore 21, its maximum radial extent of the ribs is smaller than a diameter of the
implant body inner bore, so that it can be inserted through an upper {(distal) opening 122 into
the implant body inner bore 121. In an end state shown in FIGS. 17 (a) and 17 (b), the locking
ribs 104 engage a maximum radial extent greater than the diameter of the implant body inner
bore 121 into the annular groove 123. Thus, a form fit and possibly also a force fit between the
locking 104 of the threaded sleeve 103 and the annular groove 123 occurs.

The insertion, ie the insertion and the fastening of the abutment 105 in the already inserted
implant body 102, is described below. The head screw 106 is inserted from above into the
abutment inner bore 151 so that its lower threaded part 161 protrudes from a lower (proximal)
opening out of the abutment 105 From below, the threaded sleeve 103 is screwed onto the
abutment stem 154 from below by means of form-fitting means 150 and is partially screwed
onto the threaded part 162. The head screw 6 is then screwed into the threaded sleeve so far
that the proximal region with the tongues remains free, or in its insertion state, the elements
103, 105 and 106 held together in this way are now introduced into the implant body inner bore
121 from above, in which the ribs on the flexible tongues can spring radially inwards. When they
have reached their end position in the inner bore 121 of the implant body, the head screw 106
is completely screwed in and tightened. As a result, the threaded part 162 penetrates between
the tongues and fixes the latter and thus the ribs in the locking position. Depending on the
configuration of the tongues, these can also additionally be spread out from the screw to the
outside into the annular groove 123. The locked end state is shown in longitudinal section
according to FIG. 17(b)

The threaded sleeve 103 with its ribs 104 engages in the annular groove 123 and is anchored in
the inner implant bore 121. The abutment 105 is pulled against an upper edge 124 of the
implant body 102 and against the threaded sleeve supported in the implant body 102 by an
axial force defined by the tightening of the head screw 106.

With knowledge of the invention, a person skilled in the art is able to derive further
embodiments which are likewise part of the present invention.

Claims

1. The invention relates to a dental prosthesis arrangement (1, 100), comprising an endosseous
implant body (2, 102) for anchoring the tooth arrangement (1, 102) in a jaw bone, wherein the
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implant body (2,) has an inner bore (21, 121), a threaded sleeve (3,) anchored in the inner bore
(21, 121) of the implant body, an abutment (5, 105) for receiving a superstructure, soft
abutment (5,) (105) and an abutment internal bore (51, 151). (51,) and a threaded part (62,
162) of the head screw (6, 106) engages in the threaded sleeve (3, 103), characterized in that
the threaded sleeve (3, 103) can be anchored in a form-fitting manner in the inner bore (21,
121) of the implant body by means of locking means (4, 104)

2. A dental prosthesis assembly (1, 100) according to claim 1, wherein the locking means (4,
104) engage and are supported in an annular groove (23, 123) mounted in a wall of the implant
body inner bore (21, 121)

3. The tooth replacement arrangement (1) according to claim 2, wherein the locking means are

formed from a locking component (4) which can be spread outwards in the radial direction and

can be introduced into the implant body inner bore (21) in an unfolded state and engages in the
annular groove (23) in a spread state

4. A dental prosthesis assembly (1) according to claim 3, wherein the locking member (4)
comprises at least two wing-like planes perpendicular to a longitudinal axis (10) Arranged
sectors (42.1-42.3) which are connected to one another by stretchable, preferably elastic
connecting means (43).

5. Tooth replacement arrangement (1) according to claim 3 or 4, wherein the locking
component (4) has a bore (41) into which a conical end (32) of the threaded sleeve (3)
penetrates in order to spread the locking component (4) outwards.

6. Tooth replacement arrangement (1) according to one of the preceding claims, wherein the
implant body inner bore (21), an outer wall of the threaded sleeve (3), the locking means (4)
and/or an end (54) of abutments (5) engaging in the implant body inner bore (21) are designed
to be rotationally symmetrical and the rotational symmetry angle is preferably 120° or 60°

7. A dental prosthesis arrangement (100) according to claim 2, wherein a plurality of locking
means are arranged in the proximal region of the threaded sleeve (103) as portions of an
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outwardly projecting radial rib (104) on respective individual flexible tongues (140) which are
spaced apart from one another.

8. The dental prosthesis assembly (1, 100) according to any one of the preceding claims,
wherein the implant body (2,) (102) is made of a ceramic material or a biocompatible metal
such as titanium, the threaded sleeve (3, 103) is steel, titanium, a plastic or a ceramic material,
the locking means (4, 104) are made of steel, titanium. plastic or a ceramic material, the
abutment (5, 105) consists of a zirconium oxide ceramic and/or the head screw (6, 106) is made
of steel, titanium, a plastic or a ceramic material

9. Locking component (4) for a dental prosthesis arrangement (1) according to Claim 2,
characterized in that it differs from an insertion state in which it has a first lateral Extension can
be converted into an end state in which it has a second lateral extent which is greater than the
first lateral extent.

10. Locking component (4) according to claim 9, wherein the locking component (4) comprises
at least two wing-like sectors (42.1-42.3) which are arranged in a plane perpendicular to a
longitudinal axis (10) and which are connected to one another by stretchable, preferably elastic
connecting means (43).

1 The first locking component (4) according to claim 9 or 10, wherein the locking component (4)
has a bore (41) and, as a result of a penetration of a conical object (32) into the bore (41), can
be spread outwards

12. The method of constructing a dental prosthesis assembly (1) according to claim 6, wherein
the head screw (6) is inserted from a distal side into the abutment internal bore (51) such that
its threaded portion (62) protrudes from the abutment (5) on a proximal side,

the locking component (4) is placed with its bore (41) onto the threaded part (62) and secured
to the threaded sleeve (3),
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the elements (3-6) held together in this way are introduced into the implant channel bore (21),

the head screw (6) is tightened so that the conical end (32) of the threaded sleeve (3) is pressed
into the locking component bore (41), and the locking component (4) is spread outwardly into
the annular groove (23) by the penetration of the conical end (32) of the threaded sleeve (3).
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CLAIMS

The Listing of Claims:

1. (Currently Amended) A dental system comprising:
a coping having a proximal end with an aperture;
an implant abutment having threads, wherein the implant abutment threads extend
distally from a most proximal thread position;
a definitive screw having a proximal head end having a tool interface and a distal post
portion having threads configured for securing the coping to the threads of the implant abutment

through rotary engagement to a predetermined definitive fixation torque, wherein the distal post

portion is sized and configured to extend through the aperture of the coping; and

a temporary fastener having a longitudinal axis with a length measured along the
longitudinal axis and a lateral dimension providing different widths along the longitudinal axis
measured perpendicular to the longitudinal axis, the temporary fastener comprising a shaft
comprising a distal shaft portion sized and configured for rotary engagement with the implant
abutment threads,

wherein the shaft of the temporary fastener is configured to extend through the aperture
of the coping and the distal shaft portion is configured to engage the implant abutment threads
through an engagement depth measured axially between a most distal contact position with the
implant abutment threads and the most proximal thread position of the implant abutment threads
and is configured so that a portion of the temporary fastener holds the coping in alignment with
the implant abutment prior to attachment of the definitive screw,

wherein the distal shaft portion of the temporary fastener is configured to rotate to couple

to the implant abutment through the engagement depth and to a predetermined temporary

holding torque whereby the temporary fastener holds the coping into alignment against the

implant abutment,

wherein the temporary fastener is configured to release at least a portion of the temporary
fastener and the coping from the implant abutment as a unit when an axial release force is
applied in a proximal direction to the temporary fastener,

wherein the distal shaft portion of the temporary fastener is sized and configured to make

contact with the implant abutment threads over a first thread contact area to hold the coping
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against the implant abutment, wherein, after removal of the temporary fastener, the distal post
portion of the definitive screw is sized and configured to make contact with the implant abutment

threads over a second thread contact area to hold the coping against the implant abutment, and

wherein the first thread contact area is less than the second thread contact area.

2. (Original) The dental system of Claim 1 wherein the threads of the implant abutment
comprise female threads, wherein the female threads have a radial extent bounded by a
female thread minor diameter and a female thread major diameter, and wherein the
female thread minor diameter is located closer to the longitudinal axis than the female
thread major diameter.

3. (Withdrawn, Currently amended) The dental system of Claim 2 wherein a maximal width
of the distal post portion of the definitive screw having threads is larger than the female

thread minor diameter of the implant abutment threads, and wherein a maximal width of

the distal shaft portion of the temporary [[screw]]fastener sized and configured to make
contact with the implant abutment threads is smaller than the width of the distal post
portion of the definitive screw having threads.

4. (Original) The dental system of Claim 2 wherein the distal shaft portion of the temporary
fastener is configured to have a temporary fastener engagement volume extending
radially beyond the female thread minor diameter and axially over the engagement depth,
wherein the definitive screw is configured to have a definitive screw engagement volume
extending radially beyond the female thread minor diameter and axially over the
engagement depth, and wherein the definitive screw engagement volume is greater than
the temporary fastener engagement volume.

5. (Original) The dental system of Claim 1 wherein the distal shaft portion of the temporary
fastener is configured to have discontinuous contact with the implant abutment threads
throughout the engagement depth.

6. (Currently amended) The dental system of Claim 1 wherein the [[axial release force is

configured to be applied]] temporary fastener is configured to release at least a portion of

the temporary fastener and the coping from the implant abutment as a unit when an axial

release force is applied in a proximal direction to the temporary fastener in a pick-up
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process_further comprising a dental prothesis bonded and/or adhered to the coping with

the temporary fastener coupled to the implant abutment to hold the coping into alignment

with the implant abutment, wherein the temporary_fastener is configured to release, as a

unit, at least a portion of the temporary fastener, the coping and the dental prosthesis

bonded and/or adhered to the coping from the implant abutment in response to the axial

release force in the proximal direction.

7. (Withdrawn) The dental system of Claim 1 wherein the shaft of the temporary fastener
includes a portion that has a smaller width than the distal shaft portion sized and
configured for rotary engagement with the implant abutment threads, and wherein the
portion with the smaller width is located proximally from the distal shaft portion sized
and configured for rotary engagement.

8. (Original) The dental system of Claim 1 wherein the threads of the distal post portion of
the definitive screw are configured to continuously engage the implant abutment threads.

9. (Original) The dental system of Claim 1 wherein the distal shaft portion of the temporary
fastener is configured to deform and disengage the implant abutment threads to release
the coping and the temporary fastener as a unit as a result of the axial release force.

10. (Withdrawn, Currently amended) A dental system comprising:

an implant abutment having threads and an implant abutment longitudinal axis;

a coping having a proximal end with a central aperture merging into a central
open channel of greater width than the central aperture;

a definitive screw having a proximal head end having a tool interface and a distal
post portion having threads configured for securing the coping to the threads of the
implant abutment, wherein the distal post portion having threads is sized to extend
through the aperture of the coping into the central open channel;

a temporary fastener having a longitudinal axis with a length measured along the
longitudinal axis and a width measured perpendicular to the longitudinal axis, the
temporary fastener comprising:

a head with a proximal end having a drive tool interface configured for rotating

the temporary fastener to a predetermined temporary holding torque, and

a shaft coupled to or integral with the head and configured to extend through the
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central aperture of the coping, wherein the shaft has a distal portion having an outer
surface comprising threads, wherein a maximal width of the distal portion with the
threads is smaller than a maximal width of the distal post portion of the definitive screw
with the threads,

wherein the temporary fastener is configured so that, in position and engaged with

the threads of the implant abutment at [[a]] the predetermined temporary holding torque,

the temporary fastener cooperates with the coping to align the coping into position with
the implant abutment, and wherein the temporary fastener is configured so that in
response to application of an axial release force above a predefined value in a proximal
direction, the coping and at least a portion of the temporary fastener are released as a unit

from the implant abutment without rotation.

11. (Withdrawn, Currently Amended) The dental system of Claim 10 wherein the distal
portion of the shaft of the temporary fastener is configured to deform in response to the
application of the axial release force above [[a]] the predefined value in [[a]]the proximal

direction.

12. (Withdrawn) The dental system of Claim 10 wherein the temporary fastener is configured

to move axially in response to the axial release force without rotation.

13. (Withdrawn,Currently Amended) The dental system of Claim 10 wherein the threads of
the shaft of the temporary fastener are configured to have discontinuous contact with the

threads of the implant abutment at the[[ predefined]]_predetermined temporary holding

torque.

14. (Withdrawn ,Currently Amended) The dental system of Claim 10 wherein the shaft of the
temporary fastener has a portion located proximally of the distal portion comprising
threads having a width smaller than the maximal width of the distal portion comprising

the threads.
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15. (Currently Amended) A dental system comprising:

a coping having a proximal end with an aperture and a distal end with a coping
seating surface; and

an implant abutment having a longitudinal axis comprising:
female threading, wherein the female threading resides proximate a proximal end of the
implant abutment and extends distally thereof, and

an outer wall surrounding the female threading, the outer wall comprising an
implant abutment seating surface;

a temporary fastener having an axis with a length measured along the axis and a
lateral dimension providing different widths along the axis measured perpendicular to the
axis, the temporary fastener comprising:

a proximal portion with a width larger than the coping aperture; and

a shaft comprising a distal shaft portion configured for rotary engagement with
the implant abutment female threading,
wherein the shaft of the temporary fastener is sized to extend through the aperture of the
coping, and wherein the distal shaft portion of the temporary fastener is configured to

rotatably engage the female threading of the implant abutment at a predetermined

temporary holding torque to an engagement depth sufficient to hold the coping seating

surface aligned with and against [[adjacent]] the implant abutment seating surface, and
wherein the temporary fastener is configured to release at least a portion of the
temporary fastener and the coping from the implant abutment as a unit as a result of an
axial release force in a proximal direction, and
wherein the distal shaft portion of the temporary fastener[[ does not continuously

contact]] discontinuously engages the female threading of the implant abutment between

a most distal engagement position and a proximate end of the female threading of the
implant abutment.

16. (Currently amended) The dental system of Claim 15, wherein the_temporary fastener is

configured to release at least a portion of the temporary fastener and the coping from the

implant abutment as a unit as a result of an axial release force in a proximal direction

[[is]] applied in a pick-up process after adhesive bonding of the coping to a prosthesis or
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in a closed tray impression process, further comprising a dental prothesis bonded and/or

adhered to the coping with the temporary fastener coupled to the implant abutment to

hold the coping into alignment with the implant abutment, wherein the temporary

fastener is configured to release, as a unit, the at least a portion of the temporary fastener,

the coping and the dental prosthesis bonded and/or adhered to the coping from the

implant abutment in response to the axial release force in the proximal direction whereby

a closed tray impression process provides the axial release force in the proximal

direction.
17. (Currently amended) The dental system of Claim 15, wherein the axial release force in

the proximal direction releases[[an entire]] the temporary fastener, intact and in its

entirety, and the coping from the implant abutment as a unit.

18. (Original) The dental system of Claim 15, wherein the temporary fastener comprises a
polymeric material.

19. (Currently amended) The dental system of Claim 15, further comprising a definitive
screw with a longitudinal axis and a width measured perpendicular to the longitudinal
axis, the definitive screw comprising:

a head with a proximal end having a drive tool interface, wherein, after removal

of the temporary fastener, the head is configured to be in contact with a proximal surface

of the coping proximate the aperture of the coping, and

a shaft that has a width configured to extend through the aperture of the coping,
the shaft comprising:

a distal portion having an outer surface comprising male threading configured to
engage the female threading of the implant abutment, wherein the distal portion of the
definitive screw is configured to rotatably engage the female threading of the implant
abutment to a predefined definitive fixation torque to position the coping seating surface
[[adjacent to]]against the implant abutment seating surface.

20. (Original) The dental system of Claim 19, wherein the male threading of the definitive
screw is configured to make continuous contact with the implant abutment female
threading.

21. (Withdrawn) The dental system of Claim 19, wherein the male threading of the distal
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portion of the definitive screw has a greater engagement depth with the female threading
of the implant abutment than the engagement depth of the temporary fastener and/or the
male threading of the distal portion of the definitive screw has a longitudinal extent that
is greater than a longitudinal extent of the distal shaft portion of the temporary fastener.
22. (Withdrawn) The dental system of Claim 19, wherein a maximum width of the distal
portion of the definitive screw comprising the male threading is greater than a maximum
width of the distal shaft portion of the temporary fastener configured to rotatably engage
the implant abutment female threading.
23. (Withdrawn, Currently amended) A method of installing a dental prosthesis according to

the dental system of Claim 1, comprising:

attaching the temporary fastener to_the implant abutment threads of the implant abutment
while the coping extends about the temporary fastener in axial alignment with the implant
abutment;

processing the coping using a pick-up process or closed tray impression process while the
temporary fastener is attached to the implant abutment;

releasing the coping attached to at least part of the temporary fastener as a unit in
response to [[an]]the axial release force applied from the processing;

drilling at least one hole through a dental prosthesis aligned with the aperture of the
released coping;

aligning the dental prosthesis coupled to the released coping with the implant abutment;
and

attaching the dental prosthesis with the released coping to the implant abutment using
[[a]] the definitive screw inserted through a respective at least one hole of the dental
prosthesis wherein the definitive screw has threads with a maximal width that is greater than

[[the]] a maximal width of the [[threads]]distal shaft portion of the temporary

fastener[[screw]].
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24. (Withdrawn, Currently Amended) The method of Claim 23, wherein the releasing is

carried out so that the temporary fastener is entirely removed while attached to the coping

providing the unit.

25. (Withdrawn, Currently Amended) The method of Claim 23, wherein the method further

comprises, before the step of attaching the temporary fastener, providing a tool that is configured

to at least partially surround the coping while the temporary fastener extends through the
aperture of the coping and aligning the tool with the coping and temporary fastener with the

implant abutment.

26. (Cancelled)

27. (Withdrawn, New) The method of Claim 23 wherein the temporary fastener threads are
attached to the implant abutment threads at the predetermined temporary holding torque, wherein
the definitive screw is attached to the implant abutment threads at the predetermined definitive
fixation torque, and wherein the predetermined definitive fixation torque is greater than the

predetermined temporary holding torque.

28. (New) The dental system of Claim 1 wherein the predetermined definitive fixation torque is

greater than the predetermined temporary holding torque.

29. (Withdrawn, New) The dental system of Claim 10 wherein the definitive screw is configured
for rotational engagement with the implant abutment threads to a predetermined definitive

fixation torque that exceeds the predetermined temporary holding torque.

30. (Withdrawn, New) The dental system of Claim 10 wherein the threads of the distal post
portion having threads of the definitive screw comprise a helical thread portion characterized by
a first thread pitch, wherein the threads of the distal shaft portion of the temporary fastener
comprise a helical thread portion characterized by a second thread pitch, and wherein the second

thread pitch is essentially the same as the first thread pitch.
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REMARKS
Election/Restrictions

Applicant appreciates the courtesy of the Examiner in a telephonic request to provide an
election of the invention and species to be examined. Applicant confirms the election of the
product/apparatus of Group I, claims 1-22, Species Q, Figure 75 without traverse. Applicant
agrees that it was appropriate to withdrawal the process claims 23-26 of Group 1I as originally
presented. As noted by the Examiner in the Office Action mailed October 30, 2024 (“the Office
Action”, process claims may be considered for rejoinder if they include all the limitations of
allowable product/apparatus claims. Claims 23-25 have been amended to depend from Claim 1

to maintain the possibility of rejoinder.

The Examiner has withdrawn Claims 3, 7, 10-14, and 21-22 as being drawn to a non-
elected invention. Applicant respectfully submits that these claims are covered by or not

excluded by the election of Species Q/FIG. 75 for the reasons described below.

As to Claim 3, the Office Action states that the limitation of a maximal width of the distal
shaft portion of the temporary screw is less than the width of the distal post portion of the
definitive screw having threads has not been disclosed or shown for the elected species of FIG.

75. Applicant respectfully disagrees for the reasons provided below.
Figures 9 and 75 are reproduced below with enlargements of the cross-sectional views of

a few threads of the definitive screw engaging the implant abutment of FIG.9 and the temporary

fastener of FIG. 75 for side-by-side comparison.
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As shown in FIG. 9, the male definitive screw threads (callout 150) essentially fill the
female implant abutment threads (callout 18). When engaged, the profile of the temporary
fastener threading 40 fits within the profile of the implant abutment threading 18 to preserve the
female threading geometry for the definitive screw after pick-up processing. The temporary
fastener 190 of FIG. 75 engages the implant abutment 8. In certain embodiments, the male
threading 40 of the temporary fastener 190 can engage the female abutment threads 18 without
or with distortion. The temporary fastener 190 of FIG. 75 can be combined with various coping
and implant abutments, such as the environment of the implant abutment 8 and coping 9
elements of FIG. 4 and FIG. 9.

Typically, the standard definitive screw has a continuous symmetrical helical form as is
well known to those of skill in the art. FIG. 9 (enlarged portion of the screw threading shown
above in the box adjacent FIG. 9) also shows that the implant abutment threading 18 matches
and is filled with the definitive screw post threading 150. That is, the female implant abutment
threading substantially matches, e.g., has substantially the same size and pitch as the definitive
screw male threading 150. Thus, as shown in FIG. 9, the male definitive screw threads 150

mateably, threadably engage the female implant abutment threads 18. That is, in the cross-
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sectional view of FIG. 9, the crest of one thread essentially fills the root of the other thread and
vice versa.

In contrast, the thread profile 40 of the temporary fastener of FIG. 75 is not the same as
the illustrated profile (enlarged in box from FIG. 9 shown above) of the definitive screw
threading. Both the definitive screw profile cross-section and the temporary fastener profile
cross-section share essentially V-shaped profiles having straight line sides. However, the angles
between sides are different. As shown in FIG. 75, the proximal side or flank of at least some of
the respective threads of the temporary fastener (toward the head portion 42), labeled as feature
183, lies at an angle that is at a smaller angle relative to the longitudinal axis than the angle of
the proximal side of the threads of the definitive screw. The distal side of the temporary fastener
thread illustrated in FIG. 75 (labeled as feature 184) lies at a steeper angle relative to the
longitudinal axis than the distal side of the threads of the definitive screw. Although the
threading shape is different, when rotationally engaged, the profile of the temporary fastener
threading 40 fits within and advances within the same abutment threading 18 as the definitive
screw. Each complete revolution of the definitive screw 175 or the temporary fastener 190
when engaged in the implant abutment 8 results in an axial distance advancement equal to their
shared thread pitch.

If the definitive screw male threading illustrated fills the female implant abutment
threading, then the definitive screw represents a maximum threading material size and shape that
can engage the female threading. (Practical parts tolerances can reduce the degree of fill and
remove sharp vertexes from thread profiles. The magnitude of these effects is too small to
invalidate the basic analysis for the significantly different thread profiles shown above. Their
impact will be discussed later.)

For background information, it may be useful to look at how changing the proximal side
thread angle of a male thread affects its fit into a fixed female thread shape. The following
figure shows a sequence of a single male asymmetric thread in which the proximal side angle
becomes progressively closer to the axis engaging a fixed symmetric female thread. The final
illustration has a proximal side angle about the same as that of FIG. 75 excerpt provided.
Changing an angle of the male thread profile does not change the pitch of the thread. That is, as

the shape of the thread is altered by removing material, the number of crests per unit length is
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preserved. The altered male thread will still longitudinally advance the same distance for the

same angle of rotation of the screw since the thread pitch is preserved.

prosimal heaed sogls mosing closey o sy

In this schematic sequence, the male thread of the fastener is to the left and the implant
abutment thread is to the right. It is evident that as the male proximal side profile angle becomes
closer to the axis, the male thread fills less of the female thread. An increasingly larger open
space is created as the outer vertex of the male thread moves towards the axis with the
increasingly smaller proximal angle. Since the width of the distal shaft portion of the temporary
fastener is determined by twice the distance of this male thread vertex from the screw axis, the
width of the screw becomes smaller as the proximal angle is reduced from the original angle of
the female threading. This sequence represents the material removal in fabricating the shape of a
temporary fastener with a smaller side profile proximal angle from a definitive screw. In the
limit when the proximal angle nears the axis, there is a negligible filling of the female threads.
That is, the remaining male thread essentially has no real engagement with the female thread and
may be considered to be the minimum width of male threading having engagement. The widest
male threading width possible is the width of threading of the definitive screw. Temporary
fastener threading with a proximal side profile at an angle closer to the axis that engages the
female implant abutment threading will have a width within these limits. This follows directly
from simple geometry and is a feature of FIG. 75, for example, having at least an inherent
property of the asymmetric/serrated threads with the different thread angle. See, MPEP §
2163.07(a): Yeda Research and Dev. Co. v. Abbott GMBH & Co., 837 F.3d 1341, 120 USPQ2d
1299 (Fed. Cir. 2016) (“Under the doctrine of inherent disclosure, when a specification describes

an invention that has certain undisclosed yet inherent properties, that specification serves as
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adequate written description to support a subsequent patent application that explicitly recites the
invention’s inherent properties.” (citing Kennecott Corp. v. Kyocera Int’l, Inc., 835 F.2d 1419,
1423, 5 USPQ2d 1194, 1198 (Fed. Cir. 1987)); see also MPEP §2163.07(a).

The open space created on the proximal side of the male thread of temporary fastener 190
relative to the female thread(s) due to the angle lying closer to the axis represents a portion of the
female abutment thread that is filled with the definitive screw when engaged as shown in FIG. 9.
The schematic illustration above includes sharp vertices for both the male and female threading
which ignores tolerancing and the flattened profile shown in FIG. 9 or the ISO 68-1 standard
basic metric thread screw profile. For relatively small proximal side angle changes towards the
screw axis, it is possible that there is reduction in the axial extent of this flattened male thread
crest without any change in screw width. When the angle change moves beyond the flattened
male thread crest, the screw width will decrease as the angle increases. However, even the
smallest angular change illustrated in the sequence above is sufficient to reduce the width of the
definitive screw threading in FIG. 9 or ISO 68-1. The angle of the proximal flank of the
temporary fastener thread profile in FIG. 75 is much closer to the screw axis than the smallest
angle change illustrated above. As a result, tolerances and male thread profiles near the crest
may be ignored for this width comparison of the definitive screw threading of FIG. 9 and the
temporary fastener threading of FIG. 75. As a result of the open space from the different thread
profile of the temporary fastener compared to the definitive screw in FIG. 9, the temporary
fastener threading illustrated in FIG. 75 has a smaller radial extent or width than the definitive
screw. For this reason, Applicant respectfully disagrees that Claim 3 should be withdrawn
according to 37 CFR 1.142(b) as being drawn to a non-elected invention of FIG. 75 and requests

that this claim be examined.

By the same reasoning regarding smaller widths of temporary fastener distal shaft portions being
shown for the elected species for Claim 3, Applicant respectfully disagrees with the withdrawal
of Claims 10 and 22 and requests that they be examined. Applicant also respectfully suggests
that dependent Claims 11-13 which depend upon Claim 10 are also drawn to the elected

invention of FIG. 75 and requests that they be examined.
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Claim 7 was withdrawn by the Examiner as being drawn to a non-elected species. Claim 7

includes the limitation of a portion of the shaft of the temporary fastener that has a smaller width

than the distal shaft portion which is sized and configured for rotary engagement. The

specification allows for the combination of various features of different embodiments:
“Reference throughout this document to "one embodiment”, "certain embodiments", and
“an embodiment" or similar terms means that a particular feature, structure, or
characteristic described in connection with the embodiment is included in at least one
embodiment of the present invention. Thus, the appearances of such phrases or in various
places throughout this specification are not necessarily all referring to the same
embodiment. Furthermore, the particular features, structures, or characteristics may be
combined in any suitable manner in one or more embodiments without limitation.”
(Kofford [0032])
“Various embodiments have been described to illustrate the disclosed inventive concepts,
not to limit the invention. Combining inventive elements of one or more of the
embodiments with known materials, components and techniques in dental science to

create further embodiments using the inventive concepts is considered to be part of this

disclosure.” (Kofford [0206])

The subject limitation of Claim 7 is described and shown for FIG. 67 (non-elected
species I). This feature facilitates lateral movement during pick-up processing. It is not disclosed
specifically for the elected species Q of FIG. 75, but is not excluded from being used with the
elected species. As a result, Applicant requests rejoinder of Claim 7 if base Claim 1 is found

patentable.

Claim 14 includes the limitation of the shaft of the temporary fastener has a portion
located proximally of the distal portion comprising threads having a width smaller than the
maximal width of the distal portion comprising threads. Claim 14 was withdrawn by the
Examiner as a result of dependency on Claim 10. Claim 10 was interpreted as not being

applicable to the elected species of FIG. 75, but Applicant has provided reasoning above on how
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Claim 10 reads on the elected species. However, Claim 14 also includes a similar limitation to

that of Claim 7 which is not excluded from being used with the elected species. Applicant

requests rejoinder of Claim 14 if base Claim 10 is found patentable.

Claim 21 includes the limitation of the male threading of the distal portion of the
definitive screw has a greater engagement depth with the female threading of the implant
abutment than the engagement depth of the temporary fastener and/or the male threading of the
distal portion of the definitive screw has a longitudinal extent that is greater than a longitudinal
extent of the distal shaft portion of the temporary fastener. This limitation is not specifically
disclosed for the elected species of FIG. 75, but is not excluded from use with the elected
species. This limitation is enabled by comparing the number of temporary fastener thread crests
on post 101 of FIG. 34 (species D) to the number of definitive screw thread crests 150 that are
engaged with implant abutment threading 18 in FIG. 9. Applicant requests rejoinder of Claim
21 if base Claim 15 is found patentable.

Originally filed Claims 23-26 were drawn to non-elected Group II, directed toward a
method of installing a dental prosthesis. As noted by the Examiner in the Office Action, these
may be considered for rejoinder if they include all the limitations of an allowable
product/apparatus claim. Claims 23-25 have been amended to require the apparatus of Claim 1.
Claim 25 includes a tool such as that of non-elected species related to FIG. 90 which is not
precluded from use with the elected species of FIG. 75. Applicant requests rejoinder of Claims

23-25 if base Claim 1 is found patentable. Claim 26 is cancelled.

Claim Objections

Claim 17 was objected to because of informalities. Applicant appreciates the suggested

amendments provided by the Examiner and has amended Claim 17 accordingly.
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Claim Rejections — 35 USC §112

Claims 6 and 16 were rejected due to uncertainty on “the axial release force” in these

claims. Applicant has amended these claims to clarify this phrase to overcome the rejection.

Claim 19 was rejected due to uncertainty of the positioning of the definitive screw and
coping. Applicant appreciates the specificity provided by the Examiner on how the claim would
be interpreted for examination as written. This claim has been amended appropriately to

overcome the rejection.
Claim Rejections — 35 USC §103

Claims 1-2, 4-6, 8-9, 15-17, and 19-20 were rejected under 35 U.S.C. 103 as being
unpatentable over Aldecoa et al. (U.S. Pubs 2008/0227057 A1, hereinafter “Aledecoa”) in view
of Berrevoets et at (U.S. Patent No. 6,517,543 B1, hereinafter “Berrevoets”). Applicant

respectfully disagrees.

Briefly, Aldecoa discloses a narrow dental implant, abutment and coping system for
screw-attached dental prosthesis in which tightening a prosthesis retention screw fixes a gold
cylinder in alignment to a threaded implant abutment assembly (Aldecoa FIG. 18). This
corresponds to the basic functionality of the definitive prosthetic screw, coping and implant
abutment, such as illustrated in FIG. 9 of the current disclosure. Aldecoa discloses an impression
coping attached to a threaded implant abutment by tightening an impression coping screw
(Aldecoa FIG. 22). This corresponds with the functionality of screw-attached pick-up coping
systems using elongated impression screws for open-tray pick-up processing as described in the
prior art discussion in [0008] of the current disclosure. Annotated figures of Aldecoa FIGs. and 8

included in the Office Action are reproduced below.
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Aldecoa stresses several mechanical relationships in the fitting of these parts together.
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[0038] The screw with which the gold cylinder is secured to the aforementioned first
screw is adapted so that it can be connected to said first screw. It presents a threaded part

provided with between 4 and 6 turns of thread., with an internal diameter of between 1.0

and 1.2 mm and an external diameter of between 1.9 and 2.1 mm. (emphasis added)

[0039] The gold cylinder has a hole designed to house the upper part of the transephitelial
abutment and the hexagonal protuberance of the first screw, said hole thus presenting a
height of between 1.7 and 1.9 mm. Besides, the hole of the gold cylinder comprises a

cylindrical part with a diameter of between 3.3 and 3.5 mm and a height of 0.4 mm. Said

height is optimal for ensuring a correct connection/disconnection of the cylinder to/from

the transephitelial abutment in the case of varied angulations. The height value is

complemented by the fact that when the gold cylinder is connected to the transephitelial

abutment, they come into contact with each other only in the cylindrical part of the hole

of the gold cylinder. and not in the rest of said hole. (emphasis added).

[0040] Additionally, the invention discloses an transephitelial impression coping and a
screw of the transephitelial impression coping, which are connected to the implant and

the transephitelial abutment before making an impression of the patient's mouth. The
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impression coping comprises a hole in which the conical and cylindrical parts of the
upper part of the transephitelial abutment are housed. One of the fundamental

characteristics of the impression coping is that its hollowed interior enables angulation

problems to be solved. This hole has the same characteristics as those of the hole of the

gold cylinder, with the same measurements and also comprising a cylindrical part that is

the only part of the hole that comes into contact with the transephitelial abutment when

the transephitelial abutment and the impression coping are connected together. In turn,

the screw of the impression coping features a threaded area that comprises between 4 and

6 turns of thread and that has an internal diameter of between 1.0 and 1.2 mm and an

external diameter of between 1.9 and 2.1 mm. (Aldecoa col. 4A line 44 — col 4B line 14,

emphasis added)

The gold cylinder (coping) 18 and the implant abutment assembly (12,13) are shown in
more detail in FIGs. 16 and 17. The impression coping 14 and impression screw 15 are shown in
more detail in FIGs. 20 and 21. An enlargement of the seating interfaces between copings and

the implant abutment are shown in FIGs. 19 and 23. These are included below with annotations.
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The enlargements of FIGs. 19 and 23 are described in the following excerpts:

[0098] The gold cylinder (18) presents a hole (35) designed to house the upper part (31)
of the transephitelial abutment (12) and the hexagonal protuberance (32) of the first
screw (13), for which reason said hole (35) presents a height (h9) of between 1.7 and 1.9
mm. Additionally, hole (35) comprises a cylindrical part (62) with a diameter of between

3.3 and 3.5 mm and a height (h&) of 0.4 mm. A correct connection/disconnection of the

gold cylinder (18) to/from the transephitelial abutment (12) in the case of varied

angulations is ensured thanks to two features: first, said height (h8) being optimal;

second, the fact that when the gold cvlinder (18) is connected to the transephitelial

abutment (12), both come into contact with each other only in the cylindrical part (62) of
the hole (35) of the gold cylinder (18), and not in the rest of said hole (35). This last
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characteristic is enlarged in FIG. 19. showing zone A of FIG. 18. It can be seen how the

adjustment between the transephitelial abutment (12) and the gold cylinder (18) takes

place only where its cylindrical parts (29. 62) come into contact and become adjusted.

(Aldecoa col. 7B line 21 — line 39, emphasis added)

[0101] FIG. 23 shows an enlarged view of zone B of FIG. 22, that is just as that shown in

FIG. 19. In other words. the adjustment between the transephitelial abutment (12) and the

transephitelial impression coping (14) is based on the contact and adjustment only of its

cylindrical parts (29, 63). (Aldecoa col. 8A line 1 — line 5, emphasis added)

Contact is made between 29 and 62 and between 29 and 63 in the enlargements. Note
that this implant abutment contact 29 extends axially over a small fraction of the cylindrical
surface axial wall (62, 63) height (h8) at the bottom of the gold cylinder 18 and impression
coping 14. These axial walls are intentionally small (0.4mm). The screw 20 in FIG. 18 and the
screw 15 in FIG. 22 are rotationally engaged to force the copings 18 and 14 into proper

alignment with the abutment 12 to ensure this contact.

The description of the threading portions (37, 67) of both the definitive screw 20 and the
impression screw 15 are identical. These match the description for the female threading of the

implant abutment.

A blind threaded hole (36) opens up from this hexagonal protuberance (32), said blind
threaded hole (36) containing between 4 and 6 turns of thread and having a height (h10)

of between 1.55 and 2.15 mm. The blind threaded hole (36) also has an internal diameter

(d9) of between 1.0 and 1.2 mm and an external diameter (d12) of between 1.9 and 2.1
mm. (Aldecoa col. 7B line 10 — line 16, emphasis added)

Aldecoa describes the precision desired in the fitting of the abutment onto the implant in

the following section:

Said hole (33) has cylindrical dimensions that fit the hexagonal protuberance (6) of the

implant (1) but that allow the transephitelial abutment (12) to rotate in relation to the
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implant (1), the transephitelial abutment (12) remaining centred in relation to the implant

(1) at all times. Furthermore, in order to help fit the transephitelial abutment (12) onto the

implant (1), said hole (33) ends in its lowest area in a widened section (34). in the form of

a bevel or rounded area. In the event that the widened section (34) is in the form of a

rounded area, the radius of the rounded area is preferably 20 micron. (Aldecoa col. 7A

line 50 — line 59, emphasis added)

Aldecoa recognizes that differences in the oral geometry of patients requires variation in

the length of different system components.

The invention contemplates the provision of narrow dental implants of different lengths,

preferably with implant lengths of between 7.0 and 20.0 mm (where the length is

calculated as the sum of the lengths of all its parts except the hexagonal protuberance). Of
course, the invention does not discard using other lengths not comprised in this preferred

range. (Aldecoa col. 3 line 1 — line 7, emphasis added)

Transephitelial abutments of different sizes are contemplated, although preferred

transephitelial abutments will have a total height of 1.5, 2.0. 3.0. 4.0. 5.0. 5.5 or 6.0 mm.
(Aldecoa col. 4 line 18 — line 21, emphasis added)

Changing the height of the abutment to accommodate different patients without changing
the critical dimensions at the interface between the implant abutment and the implant and at the
interface of the coping to the implant abutment was well known at the time of Aldecoa’s
disclosure. The following review article excerpt references a 2002 study and includes a diagram
of different implant abutment heights—note that the geometry at both ends of the implant

abutment is unchanged.
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Collaert and De Bruyn (2002) proposed a relationship between prosthetic abutment
height and peri-implant bone loss, although the absence of statistical analysis prevented

meaningful conclusions from being drawn. (Collaert and De Bruyn, 2002). Similar results

were observed in another study, in which the prosthetic abutment height had an even

Figuve 1.
Diagram depicting the margingl bone foss (MBL) B refation fo the height of the prosthetic abufment. Note that the distance hetwesn the
antagonist toolh and the bone rémains the sames n 3t clinical situations bt is comprised of differant abutment and crown haights

greater influence on the MBL than did the internal or external implant connection

(Galindo-Moreno et al., 2014b).

(Galindo-Moreno P, Ledn-Cano A, Ortega-Oller I, Monje A, Sudrez F, Ovalle F, Spinato
S, Catena A. Prosthetic Abutment Height is a Key Factor in Peri-implant Marginal Bone
Loss. J Dent Res. 2014 Jul;93(7 Suppl):80S-85S, page 80S col. 3 line 28 — page 81S col.
1 line 4 and FIG. 1)

The dental system of Aldecoa prescribes very specific mechanical interfaces for “correct
connection” of the coping to the implant abutment as noted for FIG. 19. PHOSITA at the time of
Aldecoa’s disclosure would understand that precision machining and intimate contact between
discrete components of dental implant assemblies is essential for adequate sealing to prevent
microgaps. Microgaps have been known for decades to cause problems in harboring bacterial

colonies inside implant/abutment assemblies.

Early bacterial colonization around implants by microorganisms associated with
periodontitis was reported, and this colonization of implant surfaces and peri-implant

tissues can occur within minutes after implant placement.
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When a prosthetic abutment is connected to a fixture, a microgap is created between the
components. Microorganisms may grow into this fixture—abutment interface (FAI)
microgap and set up a bacterial reservoir, resulting in an area of inflamed soft tissue
facing the fixture—abutment junction. (Tesmer M, Wallet S, Koutouzis T, Lundgren T.
Bacterial colonization of the dental implant fixture-abutment interface: an in vitro study.

J Periodontol. 2009 Dec;80(12):1991-7., page 1991, col. 2, lines 12-26)

The motivation provided for combining the threading of the distal shaft portion of
Berrevoets with the temporary screw of Aldecoa was “in order to allow the distal shaft portion to
have enough flexibility to be able to be deflected inwardly so that the insertion of the distal shaft
portion can be accomplished without relative rotation of the parts (Berrevoets col. 3 lines 36-45),
and allow for the distal shaft portion to be inserted at a variety of different depths, so that the
overall length of the system is adjustable (Berrevoets col. 3 lines 52-57) to different patients and

mouth locations.”

Applicant respectfully disagrees. Dental professionals would avoid the potential for
dental hardware misfit using a temporary fastener with the flexibility allegedly provided by
Aldecoa modified by Berrevoets to prevent unnecessary gaps and to ensure proper alignment and
positioning transfer for the definitive screw to provide long-term mechanical stability and avoid

bacterial growth problems.

Applicant submits that the Action fails to make a prima facie case for obviousness of

these claims.

The title of Berrevoets is “Bone connector system with anti-rotational feature”. Prior art

must be considered in its entirety according to MPEP 2141.02.

This application relates to bone fixation and fusion systems, for example for the fusing
together of toe bones or the like, by firmly locking them in abutting relation to permit
good healing. (Berrevoets col. 1 lines 16-19 emphasis added)

The office action references FIG. 1 with annotations in the rejection. This is reproduced

below.
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apan

) (Berreupeis,
F;G‘ i anmotated)
The final connection between the two parts is made by applying an axial force by

inserting boss 25 into bore 36.

The bore 35 is provided adjacent to an outer end with a peripheral engagement portion 36

which is non-circular in shape, being shaped and dimensioned for mating engagement

with the engagement surface 26 of the connector member 20. (Berrevoets col. 3 line 18 —

line 22 emphasis added)

Then, the connector members 20 and 30 are secured together by inserting the boss 25 into
the bore 35. This insertion may be accomplished without relative rotation of the parts,
because the fingers 25a of the boss 25 have radial flexibility sufficient to permit them to

be deflected inwardly so that the loops or convolutions of the external screw thread 28 on

the boss 25 can be snapped past the loops or convolutions of the internal screw thread 38

in the bore 35 in a camming action. The boss 25 is in inserted in the bore 35 until the
hexagonal engagement surface 26 enters the hexagonal engagement portion 36 of the

bore 35. In this regard, it will be appreciated that, when the connector members 20 and 30
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are respectively inserted in the bones 12 and 14, they will be rotated to positions wherein
the engagement surface 26 and the engagement portion 36 align with each other. It will
also be appreciated that the boss 25 may be inserted into the bore 35 to a variety of
different depths, limited by the axial extent of the hexagonal engagement portion 36 of
the bore 35, so that the overall length of the bone connector system 10 may be finely

adjustable. Once the engagement surface 26 is mateably engaged with the engagement

portion 36, the connector members 20 and 30 are non-rotatable relative to each other.

While the invention has been described with respect to fusing of toe bones or bone parts,
it will be appreciated that the bones 12 and 14 may be other types of bones, such as finger
bones, adjacent vertebrae or any other adjacent bones which need to be fused together. If

only one of the connector members 20 and 30 is mounted in a bone, it will be appreciated

that, in joining the other connector member to it, the other connector member may

initially be rotated to screw the parts together until the engagement surface 26 is about to

enter the engagement portion 36, whereupon continued joinder is accomplished by an

axial movement. (Berrevoets col. 3 line 26 — col. 4 line 6 emphasis added)

An alternate embodiment is shown in FIG. 5 having a different matching shape of the

boss and bore portions to increase retention.

The angle B of these flanks is relatively large, preferably approximately 90°, so
separation of the connector members 50 and 70 by pulling the boss 55 axially back out of

the bore 75 will be extremely difficult, if not impossible, without damage to or

destruction of the parts. (Berrevoets col. 5 line 18 — line 22 emphasis added)

From the descriptions above, Applicant respectfully submits that it is clear that the
intended use of the Berrevoets connection is for a one-time connection preventing any movement
to hold bones in a fixed position in order to fuse together. This emphasizes Berrevoets teaching
is for a permanent connection by axial insertion, not the reversible screw connections essential
for the intended use of the primary prior art of Aldecoa. The Office Action does not include an

explanation as to why an inventor seeking to allow coping alignment and axial release with a
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threaded fastener (in a closed tray process) would have looked to a reference for permanent

fixation.

If not used to fuse two constrained bones together, an initial rotation may be used for
relative axial alignment before engagement is accomplished by axial movement. A series of
circular grooves could also be used for his female axial connection, but would be more difficult

to machine.

While the flanges on the boss 25 and the grooves in the bore 35 are respectively formed

by helical threads 28 and 38, they could be discrete. annular flanges and grooves. but

threads are less expensive to form. (Berrevoets col. 4 line 7 — line 10, emphasis added)

Berrevoets does not use relative rotation of parts to change length or apply an axial
tension through a torquing action. Berrevoets teaches using axial motion alone to change

engagement length.

FIG. 3 of Berrevoets shows the parts of FIG. 1 inserted to the maximum depth. This is
annotated below. As illustrated, the boss 25 is fully inserted as far as possible into bore 35. All
crests of the boss fully fill the matching grooves of the bore in this figure and there is no more
distal open groove available. At this point the overall length will be the minimum possible of
the two assembled parts. The annotations show the most distal end position of the boss and the
most distal crest at full insertion. There is a minimum gap indicated separating the two parts
between 23 and 33. When the boss is initially inserted into the bore, the overall length of the
assembly will be longer. There is a maximum gap that is determined by the first position in
which the crests of the boss become fully engaged in the grooves of the bore. There are discrete

stable engagement positions between these extremes as indicated.
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boss distal end
pasition at
initial insertion

P ; = I‘.‘\\\‘sel of possible discrete
boss distal end ) < B~ distat crest full

position at full engagement positions
insertion

distal crest at fuit
insertion

Berrevoets FIG. 3, annotated

This range of discrete stable engagement positions determines the set of length variation
possibilities taught by Berrevoets. That is, as the boss is pushed into the bore, the crests will “be
snapped past the loops or convolutions of the internal screw thread 38 in the bore 35 in a
camming action” (Berrevoets col. 3 line 40 — line 41 emphasis added) to click into engagement
position with the grooves of the bore.  In particular, if a crest is positioned midway between
any adjacent grooves, it is unstable and may relax back into the previously engaged groove or
move forward if not constrained. When fully aligned with a groove, a crest is stable in that it is
not subject to an axial force from misalignment. In addition, any axial compression in the
connector coming from the resistance to insertion will also relax when the insertion force is
removed. This is similar to the springing back of a piece of rubber noodle that is axially pressed
or rotated into a smaller hole than the noodle’s diameter which is impractical to reliably rotate to

a torque for engagement depth.
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As shown in the annotation of FIG. 3 above, Berrevoets’ disclosure does “allow for the
distal shaft portion to be installed at a variety of different depths” which is provided as a
motivation to combine in the rejection provided by the Office Action. As shown in the
annotations above, the distal shaft portion as illustrated in FIG. 3 is inserted to the maximum
engagement depth into the abutment. At the maximum engagement depth, there is the minimum
gap between the screw head and the abutment. If the screw is axially inserted to a lesser distance
into the abutment, the gap at the screw head will be larger. The overall length and the screw
head gap are adjustable in discrete steps by the “snapping action” of the connection. Looking at
the figure, Applicant submits that it is clear that the size of these steps is equal to the pitch of the
screw threading or the spacing of annular grooves. The overall length variation in steps will be
determined by the total number of abutment female grooves minus the minimum number of male
crests needed for engagement. This discrete stepping also means that due to mechanical
tolerances in the parts, the uncertainty in final position could approach one step. That is, if the
crests are not fully engaged by the axial insertion at a desired length, it could relax back to
increase the gap at the previous discrete step position. If there is any compression in the shaft of
the connector due to resistance to insertion, this will relax to increase the gap shown in the

annotations.

Note also that the connection of Berrevoets is not torqued through rotary motion. It “may
initially be rotated to screw the parts together until the engagement surface 26 is about to enter

the engagement portion 36, whereupon continued joinder is accomplished by an axial

movement.” (Berrevoets col. 4 lines 4-6 emphasis added)

This initial connection helps align the two parts to align the anti-rotation capability
included in the title of Berrevoets patent but does not allow them to be tightened by rotational
torque to create a controllable force for intimate seating alignment. The intentional lack of
rotation is beneficial in a bone fusion application, but it reduces axial length and connection

force control. The specification of the pending patent application notes:

Although the descriptions above use rotational engagement of the bottom of the post with

internal threads of the abutment as a preferred approach, this is not meant to be limiting.
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Alternate approaches for engaging a temporary attachment post with abutment threads
through axial insertion without rotation are considered to be part of this disclosure. For

example, the split post bottom structure shown in FIG. 75 which allows axial extraction

can also be used for axial insertion. (Kofford [0204] lines 1-6)

The reason this is not preferred is the lack of continuous axial alignment positioning and
contact force control from “snapping” in place leading to imprecise coping abutment contact and

resulting microgaps.

Thus, one of ordinary skill in the art before the effective filing date of the claimed
invention would not have been motivated to modify the temporary distal screw shaft portion of
Aldecoa to allow for the distal shaft portion to be installed at a variety of different depths, so that
the overall length of the system is adjustable to different patients and mouth locations. Aldecoa
already describes how to do this without changing the critical mating interfaces of components in

line with accepted industry practice.

For this application, variable length of the type provided by Berrevoets is not an

advantage and would not be motivation to combine. There are two fundamental reasons for this:

A coping held by the head of the screw on the implant abutment would not be held tightly
against the implant abutment during the pick-up process. The longer the overall length of
the assembly, the more uncertain is the position of the coping held between the screw
head and the implant abutment. The coping’s position when fixed in the prostheses will
not be properly aligned for subsequent definitive screw attachment due to these

potentially macroscopic gaps. Copings cannot be held in place by soft gum tissue.

Even for a single design length assembly, the discrete steps in attachment length will not
provide satisfactory seating and sealing of the coping on the abutment due to microscopic
gaps for the pick-up process. Gaps in the pick-up process would be transferred to the

definitive screw attachment.

The first reason above concerns essential mechanical functionality, and the second

concerns functionality and mechanical precision discussed by Aldecoa above. Aldecoa already
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has variable length with sealing, so a PHOSITA would not be motivated to look for variable
length alternatives, particularly ones that introduce pain for patients by bearing on soft tissue,

inaccurate transfer of misaligned coping pick-up and potential long-term problems from

microgaps.

Aldecoa provides sufficient information to calculate a range of screw thread pitches of
the definitive and temporary fasteners. The blind threaded hole 36 in FIG. 17 above is the

implant abutment portion that receives these screws.

A blind threaded hole (36) opens up from this hexagonal protuberance (32), said blind
threaded hole (36) containing between 4 and 6 turns of thread and having a height (h10)
of between 1.55 and 2.15 mm. (Aldecoa col. 7B line 10 — line 14, emphasis added)

Dividing the heights provided by the turns gives a range of pitches of about 0.3 to 0.5

mm. This is consistent with the following statement in  [0134] of the present application:
“A typical screw thread size for appliances is m1.4 x 0.3.”

A person having ordinary skill in the art of screw-attached dental prostheses would
understand this sentence to refer to a screw with an 1SO 68-1 Metric Thread Profile having a

nominal outer diameter of 1.4 millimeters and a pitch of 0.3 millimeters.

This range of 0.3 to 0.5 mm represents the distance between stable engagement positions

for axial engagement of Berrevoets system. This distance can be compared to the coping to

cylindrical

wall

Aldecoa, annotated
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implant abutment interface found in Aldecoa. Comparing this distance to the height of the

cylindrical interface walls 62 and 63 at the bottom of the coping of height h8 shown in annotated
enlargements FIGs. 19 and 23.

Aldecoa describes the interface of FIG. 19 for the coping as follows:

Additionally, hole (35) comprises a cylindrical part (62) with a diameter of between 3.3

and 3.5 mm and a height (h8) of 0.4 mm. A correct connection/disconnection of the gold

cylinder (18) to/from the transephitelial abutment (12) in the case of varied angulations is

ensured thanks to two features: first, said height (h8) being optimal: second, the fact that

when the gold cylinder (18) is connected to the transephitelial abutment (12), both come

into contact with each other only in the cylindrical part (62) of the hole (35) of the gold

cylinder (18), and not in the rest of said hole (35). This last characteristic is enlarged in

FIG. 19, showing zone A of FIG. 18. It can be seen how the adjustment between the
transephitelial abutment (12) and the gold cylinder (18) takes place only where its
cylindrical parts (29, 62) come into contact and become adjusted. (Aldecoa col. 7B line

25 —line 39, emphasis added)

The overall height h8 of the coping cylindrical wall provided by Aldecoa of 0.4 mm is
within the range of the uncertainty in length of Berrevoets. That is, if the coping of Aldecoa is
not positioned with an accuracy better than a fraction of this wall height, the coping may not be
in a position to physically contact the implant abutment with a circular sealing contact. In a
pick-up process, this could result in inaccurate positioning for definitive screw attachment. A
PHOSITA would not be motivated to modify the screw of Aldecoa “in order to allow the distal
shaft portion to have enough flexibility to be able to be deflected inwardly so that the insertion of
the distal shaft portion can be accomplished without relative rotation of the parts (Berrevoets col.
3 lines 36-45), and allow for the distal shaft portion to be inserted at a variety of different depths,
so that the overall length of the system is adjustable (Berrevoets col. 3 lines 52-57) to different

patients and mouth locations.”

As a result, Applicant maintains that a prima facie case for obviousness of Claim 1 has

not been made. As explained by the Federal Circuit with respect to reversal of a Patent
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Trademark and Appeal Board (PTAB) IPR decision based on an alleged motivation to combine,

a proper rejection using this basis of rejection must; (1) articulate a reason why a PHOSITA

would combine prior art references; (2) have an adequate evidentiary basis for that finding; and

(3) provide a satisfactory explanation for the motivation finding that includes an express and

rational connection with the evidence presented. See, In re: Nuvasive, Inc., No. 15-1670 (Fed.

Cir. 2016), emphasis added. Here, while the Office Action articulates a reason, the Office
Action does not provide adequate evidentiary basis for that finding. This rejection does not

satisfy the requirements for a prima facie rejection.

To advance prosecution, without acquiescing as to the art rejection of Claim 1, Applicant

has amended Claim 1 to further recite “wherein the distal shaft portion of the temporary fastener

is configured to rotate to couple to the implant abutment through the engagement depth and at a

predetermined temporary holding torque whereby the temporary fastener holds the coping into

alignment against the implant abutment.”

Aldecoa does not provide any indication that the impression screw 15 should be applied
differently than definitive screw 20 for fixing the copings 14 and 18 differently to the female
threading 36 or have a different threading profile for permanent versus impression processing.

The current application states:

The simplicity of screw-attached systems provides some benefits over snap-on systems

beyond fabrication cost. The mounting pressure between the coping and abutment is

readily controlled through the torque applied to the screw to tighten it. This axial tension

control and the self-aligning characteristics of engaged screw threads provides more

certainty in the engagement force and relative orientation of the components. (Kofford

[0007] line 1 — line 6 emphasis added)

The temporary fastener may engage the same screw threads of the abutment that are used
to definitively attach the prosthesis. In this manner, the coping is held against the

abutment for the pick-up process with a force oriented identically to that of the final

screw mounting. The retention of the cap on the screw post can be designed to provide a
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desired force holding the coping to the abutment through the applied torque on the

temporary fastener. (Kofford [0015] line 8 — line 13 emphasis added)

The drive torque can be designed to be sufficient for holding the coping to the abutment

accurately, but less than the torque that would result in movement of the cap relative to

the post. (Kofford [0018] line 3 — line 5 emphasis added)

The present application provides examples of representative torques applied to temporary

fasteners:

For example, in the case of a cylindrical temporary attachment post top portion, driving
torque can be provided by the friction of the press-fit between the cap and temporary
attachment post. For example, a medium press-fit of a 3 mm diameter 1 mm thick nylon
cap onto a 1.3 mm diameter stainless steel cylindrical rod may produce approximately

500 grams of axial retention force and 17 gram-cm driving torque. (Kofford [0134] line 6

— line 9 emphasis added)

Testing has verified cap axial release forces of up to about 5 pounds and the application
of torque to the cap of about 1.6 inch-ounces without slipping. (Kofford [0160] line 6 —

line 8 emphasis added)

These torque values when converted to Ncm are equivalent to 0.17 Ncm and 1.3 Ncm,
respectively. These predetermined temporary fastener torque values may be compared to the
fixation torque values recommended by manufacturers or typically used by dental practitioners

for definitive prosthetic screws.

Bakaeen et al’ have reported that when prosthetic gold screws were tightened to 10 N-cm
according to the manufacturer’s instructions... (WINKLER et al. “Implant screw
mechanics and the settling effect: an overview”, Journal of Oral Implantology
2003;29(5):242-5, page 244 col A line 15 —line 19)

Figure 2 shows the assembly where, following the recommendation of the manufacturer,
a tightening torque of 35 Ncm was applied to the screw. The retaining screw was made of

Ti 6A14V ELI (Ti GRS)... (ARMENTIA et al., “Fatigue performance of prosthetic
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screws used in dental implant restorations: Rolled versus cut threads”, The Journal of

Prosthetic Dentistry, 126 (2021) 406-413, page 407 col B line 11- line 14)

Screws from different manufacturers with different mechanical properties from chemical
compositions and design will have different torquing recommendations, but the range of 10 Ncm
to 35 Ncm covers most definitive screws. These are significantly higher than the temporary
fastener torques contemplated by embodiments of the pending application. Notably, alignment
between the coping and the implant abutment from rotating the temporary fastener to make
contact and to an engagement depth and applying a relatively small torque (smaller than the
definitive screw torque) to provide a mounting pressure forcing the coping against the implant
abutment seating surface provides a temporary alignment that Applicant submits is superior to
the variable seating that would result from the combination of Aldecoa modified with the axial

insertion relaxation characteristic of Berrevoets.

Applicant submits that even combined as alleged, the cited prior art fail to teach or

suggest the claimed combination of elements recited by amended Claim 1.

In regard to Claims 2-6 and 8-9, Applicant respectfully submits that Claims 2-6 and 8-9
are patentable for depending from a patentable base claim, Claim 1. As noted earlier, as a result
of dependency upon a patentable base claim, rejoinder of Claim 7 is requested upon the

allowance of amended Claim 1.

In regard to Claims 3, 10, and 22, Applicant has described above why the elected species
of FIG. 75 discloses a temporary fastener comprising a shaft having threads with a maximal
width of the distal portion with the threads smaller than a maximal width of the distal post
portion of the definitive screw with the threads and has requested this claim be examined.
Although these claims were not examined in the Office Action, Applicant respectfully submits
that this feature is not obvious in the combination of Aldecoa and Berrevoets. This analysis is

provided in the interest of compact prosecution.

Aldecoa describes the threading of the definitive screw and the impression screw as

follows:
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The screw with which the gold cylinder is secured to the aforementioned first screw is

adapted so that it can be connected to said first screw. It presents a threaded part provided

with between 4 and 6 turns of thread. with an internal diameter of between 1.0 and 1.2

mm and an external diameter of between 1.9 and 2.1 mm. (Aldecoa col. 4A line 44 — line

50, emphasis added)

Additionally, the invention discloses an transephitelial impression coping and a screw of
the transephitelial impression coping, which are connected to the implant and the
transephitelial abutment before making an impression of the patient's mouth.. In turn, the

screw of the impression coping features a threaded area that comprises between 4 and 6

turns of thread and that has an internal diameter of between 1.0 and 1.2 mm and an

external diameter of between 1.9 and 2.1 mm. (Aldecoa col. 4A line 64 — col 4B line 14,

emphasis added)

The description of the threading of the two screws of Aldecoa is the same. The blind

threaded hole 36 in FIG. 17 above is the implant abutment portion that receives these screws.

A blind threaded hole (36) opens up from this hexagonal protuberance (32), said blind
threaded hole (36) containing between 4 and 6 turns of thread and having a height (h10)

of between 1.55 and 2.15 mm. The blind threaded hole (36) also has an internal diameter

(d9) of between 1.0 and 1.2 mm and an external diameter (d12) of between 1.9 and 2.1

mm. (Aldecoa col. 7B line 10 — line 14, emphasis added)
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In Aldecoa, the description of the dimensions of the female threading of the implant
abutment matches the male threading of what has been identified as the definitive screw and the
temporary fastener. Berrevoets does not provide important dimensions like Aldecoa. Two
different full connector engagements are provided by Berrevoets, FIG. 3 and FIG. 5, reproduced
below. Note that the crests of the boss match and fully fill the grooves of the bore in both figures

like the definitive screw in the implant abutment of Kofford discussed above. Berrevoets does

not suggest mixing shapes or reducing the width of the crests of the boss.

FiG. 3

Berrevoets, annotated

At least for this reasoning, Applicant respectfully submits that the dental system of Claim
3 “wherein a maximal width of the distal post portion of the definitive screw having threads is
larger than the female thread minor diameter of the implant abutment threads, and wherein a
maximal width of the distal shaft portion of the temporary screw sized and configured to make
contact with the implant abutment threads is smaller than the width of the distal post portion of

the definitive screw having threads” is not obvious from the combination of Aldecoa in view of
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Berrevoets cited for other claims in the Office Action. Applicant respectfully submits that Claim
3 is patentable for this reason alone in addition to being dependent upon allowable Claim 1.

At least for this reasoning, Applicant respectfully submits that the dental system of Claim 10
comprising a temporary fastener comprising “a shaft coupled to or integral with the head
configured to extend through the central aperture of the coping, wherein the shaft has a distal
portion having an outer surface comprising threads, wherein a maximal width of the distal
portion with the threads is smaller than a maximal width of the distal post portion of the
definitive screw with the threads” is not obvious from the combination of Aldecoa in view of
Berrevoets cited for other claims in the Office Action. As Claims 11-13 depend upon Claim 10
and apply to the elected species, Applicant respectfully submits that they are patentable if Claim
10 is allowed.

At least for this reasoning, Applicant respectfully submits that the dental system of Claim
22 “wherein a maximum width of the distal portion of the definitive screw comprising the male
threading is greater than a maximum width of the distal shaft portion of the temporary fastener
configured to rotatably engage the implant abutment female threading” applies to the elected
species and is not obvious from the combination of Aldecoa in view of Berrevoets cited for other
claims in the Office Action.

Claim 15 was rejected under 35 U.S.C. 103 as being unpatentable over Aldecoa in view
of Berrevoets. Applicant respectfully disagrees. The motivation to have modified the distal shaft
portion of the temporary fastener of Aldecoa by specifying it is sized and configured so that it
does not continuously make contact with the threading as taught by Berrevoets was “in order to
allow the distal shaft portion to have enough flexibility to be able to be deflected inwardly so that
the insertion of the distal shaft portion can be accomplished without relative rotation of the parts
(Berrevoets col. 3 lines 36-45), and allow for the distal shaft portion to be inserted at a variety of
different depths, so that the overall length of the system is adjustable (Berrevoets col. 3 lines 52-

57) to different patients and mouth locations.”

This is the same reasoning as Claim 1 discussed above. For the same reasons as above,
Applicant respectfully suggests that someone of ordinary skill in the art before the date of the

claimed invention would not have been motivated to modify the distal shaft portion of the
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temporary fastener of Aldecoa by the teaching of Berrevoets. As a result, Applicant maintains

that a prima facie case for obviousness of Claim 15 has not been made.

Without acquiescing as to the art rejection of Claim 15, Applicant has amended Claim 15
to further recite “wherein the shaft of the temporary fastener is sized to extend through the
aperture of the coping, and wherein the distal shaft portion of the temporary fastener is
configured to rotatably engage the female threading of the implant abutment to an engagement

depth and with a predetermined temporary holding torque sufficient to hold the coping seating

surface aligned with and against [[adjacent]] the implant abutment seating surface”.

As discussed above regarding Claim 1, alignment between the coping and the implant
abutment from rotating the temporary fastener to make contact and then applying even a
relatively small torque to provide a predetermined mounting pressure positively forces them
together to provide a temporary alignment that is superior to the uncertain seating resulting from

the combination of Aldecoa with the axial insertion relaxation characteristic of Berrevoets.

Applicant submits that even combined as alleged, the cited prior art fail to teach or
suggest the claimed combination of elements recited by amended Claim 15. Applicant

respectfully submits that Claim 15 is patentable over the cited prior art.

Applicant respectfully submits that Claims 16-20, and 22 dependent from Claim 15 are

patentable over the cited prior art for at least depending from a patentable base claim.

As to withdrawn Claim 21, Applicant requests rejoinder upon the allowance of Claim 15

upon which it depends.

As to Claim 22, Applicant has shown above for the discussion of Claims 3 and 10 how
the elected species discloses “a maximum width of the distal portion of the definitive screw
comprising the male threading is greater than a maximum width of the distal shaft portion of the
temporary fastener configured to rotatably engage the implant abutment female threading”.
Applicant submits Claim 22 is patentable over the cited prior art for the same reasoning as for

Claims 3 and 10 in addition to being allowable for depending upon Claim 15.
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Claims 23-26 were withdrawn as being directed to a non-elected Group 11, directed toward a
method of installing a dental prosthesis. Claim 23 has been amended to require all the

limitations of product/apparatus Claim 1. Original Claims 24-25 require the limitations of Claim

1 through dependency. Claim 26 has been cancelled.
New claims

New method Claim 27 also is dependent upon Claim 23. It provides for “wherein the

temporary fastener threads are attached to the implant abutment threads at a predetermined

temporary holding torque. wherein the definitive screw is attached to the implant abutment

threads at a predetermined definitive fixation torque, and wherein the predetermined definitive

fixation torque is greater than the predetermined temporary holding torque” as discussed above.

Applicant respectfully requests rejoinder of Claims 23-25, and 27 upon allowance of

Claim 1.

New Claim 28 is dependent upon Claim 1 and provides for “wherein the predetermined

definitive fixation torque is greater than the predetermined temporary holding torque.”

New Claim 29 is dependent upon Claim 10 and provides for “wherein the definitive

screw is configured for rotational engagement with the implant abutment threads to a

predetermined definitive fixation torque that exceeds the predetermined temporary holding

torque.”

New Claim 30 is dependent upon Claim 10 and provides for “wherein the threads of the

distal post portion having threads of the definitive screw comprise a_helical thread portion

characterized by a first thread pitch, wherein the threads of the distal shaft portion of the

temporary fastener comprise a_helical thread portion characterized by a second thread pitch, and

wherein the second thread pitch is essentially the same as the first thread pitch.”

Applicant submits that Claims 28-30 are enabled by the specification of the present
application and not disclosed by the combination of the prior art cited in the Office Action.
Applicant submits they are at least allowable for being dependent upon allowable Claims 1 and

10, respectively.
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Previously 26 claims were pending in the Application including 4 independent claims. As a

result of this amendment, 29 claims are pending including 3 independent claims.

CONCLUSION

Accordingly, Applicant submits that the present application is in condition for allowance
and the same is earnestly solicited. The Examiner is encouraged to telephone the undersigned at

360-714-0777 for expeditious handling of any matters outstanding of resolution.

Respectfully submitted,

/Daniel John Whittle/

Daniel John Whittle
Registration No. 54,537
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disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record;
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If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration
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* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.1 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.4 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.(V] Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0J Examiner's Comment Regarding Requirement for Deposit 7. O Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/COURTNEY N HUYNH/ /ERIC J ROSEN/
Examiner, Art Unit 3772 Supervisory Patent Examiner, Art Unit 3772

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20250618
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DETAILED ACTION
Notice of Pre-AlA or AlA Status
1. The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AlA.

Election/Restrictions

2. Claims 1-2, 4-6, 8-9, 15-20, and 28 are directed to an allowable product. Pursuant to the
procedures set forthin MPEP § 821.04(B), claim 23, directed to the process of making or using
an allowable product, previously withdrawn from consideration as a result of a restriction
requirement, claims 3, 7, 10-14, 21-25, 27, 29-30 are hereby rejoined and fully examined for
patentability under 37 CFR 1.104.

Because all claims previously withdrawn from consideration under 37 CFR 1.142 have
been rejoined, the restriction requirement as set forth in the Office action mailed on 30
October 2024 is hereby withdrawn. In view of the withdrawal of the restriction requirement as
to the rejoined inventions, applicant(s) are advised that if any claim presented in a divisional
application is anticipated by, or includes all the limitations of, a claim that is allowable in the
present application, such claim may be subject to provisional statutory and/or nonstatutory
double patenting rejections over the claims of the instant application. Once the restriction
requirement is withdrawn, the provisions of 35 U.S.C. 121 are no longer applicable. See In re

Ziegler, 443 F.2d 1211, 1215,170 USPQ 129, 131-32 (CCPA 1971). See also MPEP § 804.01.

Information Disclosure Statement
3. In the IDS of 11 January 2025, the Foreign patent with Citation No. 13 and
applicant/patentee of cited document Toboso Romon with the patent number 0985209 appears
to have an incorrect patent number, as the attached copy of the Foreign patent with

applicant/patentee of cited document Toboso Romon has the patent number
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06852009.
Reasons for Allowance
1. Claims 1-25 and 27-30 are allowed.
2. The following is an examiner’s statement of reasons for allowance:
4, In regard to independent claim 1, the prior art of record fails to teach or fairly suggest a

dental system comprising: a coping having a proximal end; an implant abutment having threads
extending distally; a definitive screw having a distal post portion having threads configured for
securing the coping to the implant abutment threads through rotary engagement to a
predetermined definitive fixation torque; and atemporary fastener comprising a shaft comprising
a distal shaft portion sized and configured for rotary engagement with the implant abutment
threads, wherein the distal shaft portion is configured to engage the implant abutment threads
through an engagement depth of the implant abutment threads and is configured so that a
portion of the temporary fastener holds the coping in alignment with the implant abutment,
wherein the temporary fastener distal shaft portion is configured to rotate to couple to the
implant abutment through the engagement depth and to a predetermined temporary holding
torque whereby the temporary fastener holds the coping into alignment against the implant
abutment, wherein the temporary fastener is configured to release at least a portion of the
temporary fastener and the coping from the implant abutment as a unit when an axial release
force is applied in a proximal direction to the temporary fastener, wherein the temporary
fastener distal shaft portion is sized and configured to make contact with the implant abutment
threads over a first thread contact areato hold the coping against the implant abutment, and the
definitive screw distal post portion is sized and configured to make contact with the implant
abutment threads over a second thread contact area to hold the coping against the implant
abutment, and wherein the first thread contact area is less than the second thread contact area,

and in combination with other limitations set forth in the claim.
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3. In regard to independent claim 10, the prior art of record fails to teach or fairly suggest a
dental system comprising: an implant abutment having threads; a coping having a proximal end
with a central aperture merging into a wider central open channel; a definitive screw having a
distal post portion having threads configured for securing the coping to the implant abutment
threads, wherein the distal post portion having threads is sized to extend through the coping
aperture into the central open channel; atemporary fastener comprising: a head with a proximal
end having a drive tool interface configured for rotating the temporary fastener to a
predetermined temporary holding torque, and a shaft coupled to or integral with the head and
configuredto extend through the central aperture of the coping, wherein the shaft has a distal
portion having an outer surface comprising threads, wherein a maximal width of the distal
portion with the threads is smaller than a maximal width of the distal post portion of the definitive
screw with the threads, wherein the temporary fastener is configured so that, in position and
engaged with the threads of the implant abutment at the predetermined temporary holding
torque, the temporary fastener cooperates with the coping to align the coping into position with
the implant abutment, and wherein the temporary fastener is configured so that in response to
application of an axial release force above apredefined value in a proximal direction, the coping
and at least a portion of the temporary fastener are released as a unit from the implant
abutment without rotation, and in combination with other limitations set forth in the claim.

4. In regard to independent claim 15, the prior art of record fails to teach or fairly suggest a
dental system comprising: a coping having a proximal end with an aperture and a distal end with
a coping seating surface; and an implant abutment comprising: female threading, wherein the
female threading resides proximate a proximal end of the implant abutment and extends distally
thereof, and an outer wall surrounding the female threading, the outer wall comprising an
implant abutment seating surface; a temporary fastener comprising: a proximal portion with a
width larger than the coping aperture; and a shaft comprising a distal shaft portion configured for

rotary engagement with the implant abutment female threading, wherein the shaft of the
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temporary fastener is sized to extend through the coping aperture, and wherein the temporary
fastener distal shaft portion is configured to rotatably engage the implant abutment female
threading at a predetermined temporary holding torque to an engagement depth sufficient to
hold the coping seating surface aligned with and against the implant abutment seating surface,
and wherein the temporary fastener is configured to release at least a portion of the temporary
fastener and the coping from the implant abutment as a unit as a result of an axial release force
in a proximal direction, and wherein the temporary fastener distal shaft portion discontinuously
engages the female threading of the implant abutment between a most distal engagement
position and a proximate end of the implant abutment female threading and in combination with
other limitations set forth in the claim.

5. The closest prior art is the following:

6. Aldecoa (US 20080227057 A1) discloses adental system comprising: a coping having a
proximal end; an implant abutment having threads extending distally; a definitive screw a distal
post portion having threads capable of securing the coping to the threads of the implant
abutment through rotary engagement; and a temporary fastener comprising a shaft comprising
a distal shaft portion sized and capable of rotary engagement with the implant abutment
threads, wherein the shaft of the temporary fastener is capable of extending through the
aperture of the coping and the distal shaft portion is capable of engaging the implant abutment
threads through an engagement depth measured axially between a most distal contact position
with the implant abutment threads and the most proximal thread position of the implant
abutment threads and is configured so that a portion of the temporary fastener holds the coping
in alignment with the implant abutment prior to attachment of the definitive screw, wherein the
temporary fastener is capable of releasing at least a portion of the temporary fastener and the
coping from the implant abutment as a unit when an axial release force is applied in a proximal
direction to the temporary fastener, wherein the distal shaft portion of the temporary fastener is

sized and capable of making contact with the implant abutment threads over a first thread
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contact area to hold the coping against the implant abutment, wherein, after removal of the
temporary fastener, the distal post portion of the definitive screw is sized and capable of making
contact with the implant abutment threads over a second thread contact area to hold the coping
against the implant abutment. Aldecoa is silent to a predetermined definitive fixation torque,
wherein the first thread contact area is less than the second thread contact area, wherein the
distal shaft portion of the temporary fastener is configured to rotate to couple to the implant
abutment through the engagement depth and to a predetermined temporary holding torque
whereby the temporary fastener holds the coping into alignment against the implant abutment,
wherein the distal shaft portion of the temporary fastener is configured to have discontinuous
contact with the implant abutment threads throughout the engagement depth.

7. Berrevoets (US 6517543 B1) discloses an implant having threads and a screw having a
distal shaft portion wherein the distal shaft portion is sized and configured to make contact with
the threads over a first thread contact area, wherein the distal shaft portion is capable of having
discontinuous contact with the threads throughout an e ngagement depth. Berrevoets is silent to
a dental system comprising a coping and a temporary fastener, wherein the distal shaft portion
of the temporary fastener is configured to rotate to couple to the implant abutment through the
engagement depth and to a predetermined temporary holding torque.

8. Klardie (US 20030211445 A1) discloses a dental system wherein a component of the
dental pick-up process system is polymeric. Klardie is silent to wherein the distal shaft portion of
the temporary fastener is configured to rotate to couple to the implant abutment through the
engagement depth and to a predetermined temporary holding torque whereby the temporary
fastener holds the coping into alignment against the implant abutment, wherein the distal shaft
portion of the temporary fastener is configured to have discontinuous contact with the implant
abutment threads throughout the engagement depth.

9. Derey (WO 2013030839 A1) discloses a distal shaft portion sized and configured to

make contact with threads over a first thread contact area where the apparatus is capable of
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releasing at least a portion of the fastener when an axial release force is applied in a proximal
direction to the fastener. Derey is silent to wherein the distal shaft portion of the temporary
fastener is configured to rotate to couple to the implant abutment through the engagement depth
and to a predetermined temporary holding torque whereby the temporary fastener holds the
coping into alignment against the implant abutment, wherein the distal shaft portion of the
temporary fastener is configured to have discontinuous contact with the implant abutment
threads throughout the engagement depth.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the
issue fee. Such submissions should be clearly labeled “Comments on Statement of Re asons

for Allowance.”

Conclusion
5. Any inquiry concerning this communication or earlier communications fromthe examiner
should be directed to COURTNEY N HUYNH whose telephone number is (571)272-7219. The
examiner can normally be reached M-F 7:30AM-5:00PM (EST) flex, 2nd Friday off.

Examiner interviews are available via telephone, in-person, and video conferencing
using a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Eric Rosen can be reached at (571) 270-7855. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available

to registered users. To file and manage patent submissions in Patent Center, visit:
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https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC) at
866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service
Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/COURTNEY N HUYNH/

Examiner, Art Unit 3772

/ERIC J ROSEN/
Supervisory Patent Examiner, Art Unit 3772
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A METHOD FOR ATTACHING AND DETACHING DENTAL
CONSTRUCTIONS AND A DEVICE THEREOF

Field of the Invention

The present invention relates to the field of dentistry. More particularly, the invention

relates to dental restoration systems.

Background of the Invention

The loss of permanent teeth creates the need for a denture, i.c. a dental restoration
system, to replace the natural teeth. Conventional dentures rest on implants which are
implanted in the gingival tissue of the ridge of the mouth. These dentures, where
possible, may also be anchored to existing natural teeth. In cases where all of the teeth
have been extracted from either the upper or lower jaw, or both, a full denture can be

utilized.

One type of denture, used today, utilizes a prosthetic tooth, which connects to an
abutment on a dental implant. After a dental implant is implanted, in the gingival tissue
of the ridge, a construction, e.g. an abutment, is attached on top of the implant. The
abutment is a metal cylinder that the prosthetic tooth is built onto. There are many types
of abutments and they vary in length, width, angle, shape and color. On the abutment a
prosthetic tooth is fastened and it should look, and function, just like any other tooth in

the mouth.

A patient with a multiple implant restoration goes through the same process and the final
prosthetic teeth can vary between multiple single teeth or several teeth connected by a
bridge or even a partial fixed denture, based on the planning of the dentist and the needs

of the patient.
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Another type of denture used today, utilizes a construction such as an overdenture bar.
This dental reconstruction system comprises a conventional acrylic overdenture retained
by suitable attachments, such as clips, to an implant supported cast bar otherwise known
as an overdenture bar, e.g. a Dolder bar. The overdenture bar is attached to the implants,

in the patient's ridge, using designated screws.

In any case, alter fitting the construction(s) on the implani(s), the dentist is required 1o
take an impression of the ridge, with the attached construction(s). The impression is taken
by filling a standard form with a solidifying substance such as polyvinylsiloxane and
pressing it inside the mouth of the patient. Once this is completed the dentist will send the
impression out to the laboratory for building a model of the mouth. In the laboratory,
after receiving the impression, a solidifying material, such as plaster of Paris, is then
poured into the impression for creating the model. The model is then separated from the
impression. Thus, the model sculpts the patient's alveolar, ridge, implants and the
construction. However, since the model is used to create a prosthetic for a patient, the
model has to be accurate enough in order to provide that the created prosthetic has a
precise fit to the ridge of the patient. An inaccurate prosthetic can cause subsequent
inconvenience, or even injuries, to the patient. Finally, the created prosthetic is seated in
the mouth of the patient. However, this kind of procedure is time consuming,

problematic, and may create inconveniences to the patient.

US 6,488,501 discloses a transfer jig for implant, in a dental surgery, which uses a
tubular post and a tubular coping which is attachable and detachable from the post by a
snap-fit attachment. The described post has a hexagonal portion for location in a
hexagonal socket in an implant and a frusto-conical portion which is a seat for the coping.
The coping has a diametrically opposed pair of slots in its end that seats on the post to
receive a diametrically opposed pair of pins with a snap-fit, the pins being mounted on
the post so that the coping is precisely located relative to the hexagonal portions. The

coping also has apertures formed through its tubular wall through which dental
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impression material is forced to form structural links when a dental impression is taken.
Nevertheless, the described mechanism is complicated and requires a number of
specially-designed tight-fitting parts for applying the described method.

It would therefore be desired to propose a system void of the problems discussed above.

Summary of the Invention

It is an object of the present invention to provide a method for creating an accurate

impression of the mouth ridge.

It is another object of the present invention to provide a method for creating comfortable

and accurate dental restorations.

It is still another object of the present invention to provide a method for attaching and

detaching dental constructions for measurements.

It is still another object of the present invention to provide a flexible device, for firmly
holding a dental restoration construction in its place, over the implants in the ridge, and
for allowing an easy detachment of the construction from the implants in the ridge when

detaching the impression.
It is still another object of the present invention to provide a flexible device for firmly
holding the dental restoration construction in its place over the implants in the ridge, even

if the implants are not parallel to one another.

Other objects and advantages of the invention will become apparent as the description

proceeds.
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The present invention relates to a method for attaching and detaching a construction to an
implant in a ridge of a mouth comprising the steps of: (a) inserting at least one flexible
holding device into said construction, where said flexible holding device head is held
inside said construction; (b) attaching said construction to said implant by fastening the
legs of said holding device into said implant; and (c) detaching said construction by

applying a pulling lorce, in an opposite direction to the implant, on said construction.

Preferably, the detaching is done by applying a pulling force on the form with an

impression which engulfs the construction.

In one embodiment, the method is used for connecting and detaching an abutment.

In one embodiment, the method is used for connecting and detaching an overdenture bar.
In one embodiment, the method is used for connecting the overdenture bar to a number of
implants which are not parallel to one another in the ridge of the mouth.

The present invention also relates to a flexible holding device for connecting a
construction to an implant in a ridge of a mouth comprising: (a) a head for holding the
construction from the inside of said construction; (b) more than one leg for holding the
internal thread of said implant from the inside; and (c) a body, attached to said head and
attached to said legs, for attaching said construction to said implant.

Preferably, the device is made of Polyacetal.

Preferably, the device has two legs.

In one embodiment, the device is used instead of a transfer.

Brief Description of the Drawings
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Some embodiments of the invention are herein described, by way of example only, with
reference to the accompanying drawings. With specific reference now to the drawings in
detail, it is stressed that the particulars shown are by way of example and for purposes of
illustrative discussion of embodiments of the invention. In this regard, the description and
the drawings make apparent to those skilled in the art how embodiments of the invention

may be practiced.

In the drawings:

- Fig. 1is a schematic diagram of the different dental parts of a prior art prosthetic
tooth.

- Fig. 2 is a diagram of a mouth of a patient with an abutment secured, in a prior art
fashion, in the mouth.

- Fig. 3 is a diagram of an impression taken, in a prior art fashion, in a mouth of a
patient.

- Fig. 4 is a schematic diagram of an overdenture bar above the ridge of a mouth,
before attaching the overdenture bar to the dental implant analogues, according to
aprior art process.

- Fig. 5 is a schematic diagram of a flexible holding device, according to an
embodiment of the invention.

- Fig. 6 is a schematic diagram of the flexible holding device attaching a
construction to a typical dental implant analogue, according to an embodiment of

the invention.

Detailed Description of Preferred Embodiments

The term "ridge" refers to the alveolar ridge which comprises gingival tissue and contains

the sockets, i.e. alveoli, of the teeth.
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The terms "implant analogue(s)" and “"implant(s)" are used throughout the description
intermittingly and are meant to include any device which is inserted into the ridge for

supporting a denture.

The terms "bar" "cast bar", "denture bar", "overdenture bar", "Perci bar", and "Dolder
bar" are used throughout the description intermitlingly and are meant to include any bar

which supports the prosthetic overdenture.

The term "construction(s)" is meant to include any dental device which can be attached to

the implant, such as, an abutment, a bridge, or an overdenture bar.

The term "denture(s)" is meant to include any prosthetic device for replacing the natural

teeth, such as a prosthetic tooth or a prosthetic overdenture.

Fig. 1is a schematic diagram of the different dental parts of a prior art prosthetic tooth.
At first a dental implant 41 is implanted in the gingival tissue of the ridge 44. Then, an
abutment 31 is fastened to the implant 4 1 using a prior art screw 200. After the abutment
31 has been attached and fastened to the implant 41, the dentist is required to take an
impression of the ridge and the attached abutment 31, for casting a model of the ridge
with its attached abutment 3 1. Since the model is used afterwards to create the prosthetic
tooth 30, the model needs to be as accurate as possible. Any inaccuracy in the model may
result in an inaccuracy of the prosthetic tooth which in turn may cause inconvenience to
the patient. In some of the cases, due to the inaccuracies, the dentist may be required to
amend and smooth the tooth in the mouth of the patient, after attaching the prosthetic

tooth, a feat which is not easy to the dentist and inconvenient to the patient.
Fig. 2 is a diagram of a mouth of a patient with an abutment secured, in a prior art

fashion, in the mouth. The abutment 31, as describe in relations to fig. 1, is secured, using

a screw, prior to taking an impression. The abutment 31, of the prior art, is designed to be
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taller than the other teeth of the mouth in order to allow the dentist to unfasten the screw

of the abutment 31 and pull the abutment 31.

Fig. 3 is a diagram of an impression taken, in a prior art fashion, in a mouth of a patient.
In the prior art process, a hole is cut in the standard form 33 in order to equip the
abutment 31. The abutment 31, as described in relations to Fig. 1 and 2, sticks out {rom
the ridge and therefore the standard form 33 is first cut in order to take the impression
with the abutment 31. The cut is made in the corresponding place of abutment 31 and
then the form 33 is filled with the solidifying material such as such as a combination of
Zhermack's Hydrorise silicon and Hydroise putty. This cut form 33, with its solidifying
material, is then pressed onto the ridge of the patient and held in place until it solidifies.
After which the dentist first unscrews the abutment 31 and then lifts the form and sends it

the lab for casting a model of the ridge.

Fig. 4 is a schematic diagram of an overdenture bar above the ridge of a mouth, before
attaching the overdenture bar to the dental implant analogues, according to a prior art
process. The overdenture bar 20 comprises poles, such as pole 21, connected between
them by interconnecting bars, such as bar 22. The overdenture bar 20 may have any
number of poles, and interconnecting bars, according to the needs of the patient and his
ridge. In this embodiment the ridge 44 has four implants, such as implant 41, for
supporting the overdenture bar 20, which has four poles. The poles of the overdenture bar
20 are attached to the implants by screws such as screw 200. The top part of the screw
200 which is inside the pole 21 is depicted in silhouette. In the prior art process, after
attaching the overdenture bar with screws to the implants of the ridge an impression is

taken.

However, since the construction is fastened by screws to the implants, any impression of
the ridge and the construction is distorted by the construction. For example when the
impression material, which may be any solidifying material such as a combination of

Zhermack's Hydrorise silicon and Hydroise putty, is first poured on the ridge and the
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construction, the material flows around the construction, and in the spaces between the
construction and the ridge, and solidifies. This however makes the task, of removing the
impression intact and undamaged, time consuming and fairly difficult, since the
construction is fastened with screws to the abutments of the implants in the ridge. In
many cases it is almost impossible to detach the impression from the mouth of the patient
without it being ripped or torn, due to the {act that the construction is secured 1o the ridge
of the mouth and due to the fact that there is a space between the construction and the
ridge and due to the fact that the impression malterial has solidified. In many cases the
ripped and distorted impression hinders the ability to create an accurate model of the
mouth of the patient which in turn may prevent the lab from creating a fitting prosthetic,
whether the prosthetic is a prosthetic tooth or a prosthetic overdenture, or any other kind

of construction.

Therefore, a device is proposed which can hold the construction in place when pouring
the impression material, over the construction and ridge, and can easily detach from the
ridge, when the impression solidifies, thus allowing the impression to keep engulfing the
construction when lifted. Thus the impression, which includes the construction, may be
used for casting the model of the ridge of the patient, after which the construction may be
extracted from the impression and fastened to the model, effectively creating a more
accurate model of the ridge and the construction of the patient. These flexible devices are
designed to be used instead of the screws used for attaching the construction to the

implants.

The described device may also spare the use of a transter since it may be used as a

transfer, even in cases where the implants are not implemented in the ridge in parallel.

Fig. 5 is a schematic diagram of a flexible holding device, according to an embodiment of
the invention. The device 100 is designed as a flexible holding device having ahead 11, a
body 12, and two extended legs 13. The body 12 is designed to be slimmer than the head

11, in other words, the body 12 is designed to have a shorter circumference than the head
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11. A typical dental construction is designed with a tunnel running through its axis, where
the end of the tunnel is slightly slimmer in order to hold the head of the screw. The
device 100 is designed to fit in a construction, instead of the designated screw. Thus the
device 100 may be inserted into the construction, legs 13 first - head 11 last, and pushed
to the limit, i.e. until the head 11 gets stuck close to the end of the construction, above the
lower opening, and the legs 13 dangle out. The legs 13, which are designed f{or insertion
and gripping, can then be inserted into the inside of an implant, where the legs 13 can
grip the internal (hread of the implant (rom within, due to the legs 13 elastic repelling
force which repels the legs [orm one another. Typically, the construction can be attached
to the implant by applying force on the top of the head 11 of device 100, which is in the
tunnel of the construction, to force the legs 13 into the implant and gripping it from
within, while the lower opening of the tunnel of the construction is on, or substantially

close, to the implant.

Likewise the construction may be detached by pulling the construction from the ridge,
thus forcing the legs 13 of device 100 to surrender their grip on the inner thread of the
implant. The holding device 100 may be composed of Polyacetal or any other flexible

and rigid material such as Toarplast POM.

In one embodiment, the wider part of legs 13, as described in relations to Fig 5, is
designed as having an angle which sticks out of the device. In another embodiment the
legs 13 may have their wider part rounded. Other embodiments are possible as well as

long as the legs are designed to grip the internal thread of the implant from within.
In one of the embodiments, the device 100, as described in relations to Fig. 5, has more
than two legs. There may be any number of legs to device 100 as long as they are

designed to grip the internal thread of the implant from within.

In one embodiment the device 100, as described in relations to Fig. 5. is 10mm long,

where the head 11 may be 2mm long, the body 12 may be 7mm long, and the legs 13
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wider part may be 1mm long. In this embodiment the head 11 may have a diameter of
2mm, the body 12 may have a diameter of Imm, and the legs 13 wider part may have a
diameter of 2mm, when they are not pressed together. In one embodiment the legs 13

may be 2mm long. Other embodiments and other measurements are possible as well.

Fig. 6 is a schemalic diagram of the (lexible holding device attaching a construction to a
typical dental implant analogue, according to an embodiment of the invention. The device
100, as described in relations (o Fig. 5, is inserted in the construction 51 and into the
implant 41. The head of device 100 secures the construction 51, and the legs, of device
100, grip the internal thread 42 of the implant 41 from within. Thus the construction 51 is
held by device 100 to the implants 41. However, if an upper pulling force is applied to
the construction 51, the legs of device 100 will surrender their grip and the construction

51 can be easily detached from the implant 41.

Due to the features of the described flexible holding device, it may be used for holding
the constructions over implants where the implants are not parallel. Meaning, that even in
cases where a number of implants are implanted in the ridge of the patient at different
angles, the construction(s) may be held by a number of the described flexible devices,

e.g. one for each implant, to the implants, and pulled away when necessary.

The device of the present invention is beneficial to the dental surgeon who performs the
implant surgery, the dental laboratory which creates the dentures, and the patient who
receives the denture. The dental surgeon can make an impression much easier since the
construction is removed from the ridge along with the impression. With a securely
attached construction, difficulty always is encountered with the impression material
becoming lodged between the construction and the sutured gingival tissue. Since the
construction is removed with the impression, no such difficulties are encountered taking
the impression. Next, the dental laboratory can fashion a denture which is much tighter
fitting since the construction is present in the laboratory during the denture manufacturing

operation. This results in a better fit of the denture for the patient. Installation of the
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construction, for usage, is accomplished easily by attaching the construction extracted
from the impression into the implants in the ridge, prior to the patient being finally fitted

with the custom-manufactured denture prosthetic.

While some embodiments of the invention have been described by way of illustration, it
will be apparent that the invention can be carried into practice with many modifications,
variations and adaptations, and with the use of numerous equivalents or alternative
solutions that are within the scope of persons skilled in the art, without departing {rom the

invention or exceeding the scope of claims.
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Claims

1. A flexible holding device for connecting a construction to an implant in a ridge of
a mouth comprising:
a. ahead for holding the construction from the inside of said construction;
b. more than one leg for holding the internal thread of said implant from the
inside; and
c. a body, attached to said head and attached to said legs, for attaching said
construction to said implant.

2. A device according to claim 1, where the device is made of Polyacetal.

3. A device according to claim 1, where the device has two legs.

4. A device according to claim 1, where the device is used for connecting an
abutment.

5. A device according to claim 1, where the device is used for connecting an
overdenture bar.

6. A device according to claim 5, where the device is used for connecting the
overdenture bar to a number of implants which are not parallel to one another in
the ridge of the mouth.

7. A device according to claim 1, where the device is used instead of a transfer.

8. A method for attaching and detaching a construction to an implant in a ridge of a
mouth comprising the steps of:

a. 1inserting at least one flexible holding device into said construction, where
said flexible holding device head is held inside said construction;

b. attaching said construction to said implant by fastening the legs of said
holding device into said implant; and

c¢. detaching said construction by applying a pulling force, in an opposite
direction to the implant, on said construction.

9. A method according to claim 8, where the detaching is done by applying a pulling

force on the form with an impression which engulfs the construction.
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10. A method according to claim 8, where the method is used for connecting and
detaching an abutment.

11. A method according to claim 8, where the method is used for connecting and
detaching an overdenture bar.

12. A mcthod according to claim 11, where the method is used for connccting the
overdenture bar to a number of implants which are not parallel to one another in

the ridge of the mouth.
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OR USOCR; FIT (AP, AT, 08:15 AM
((A61C8/0066).cpc.) AU, BE, BG, BR, BY,

OR CA, CH, CN, CS, CU,
((A61C2201/00).cpc.) |CZ, DD, DE, DK, EA,
OR EE, EP, ES, FIl, FR, GB,
((A61C8/0068).cpc.)) [HR, HU,ID,IE, IL, IS,
AND (coping AND IT,JP, KR, LT, LU, LV,
abutment AND (screw |[MA, MC, MD, MY, NL,
OR thread$5)) NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L31 90306 ( (A61C2201/00).cpc. (US-PGPUB; USPAT; |OR ON ON 2025/06/20
OR USOCR; FIT (AP, AT, 08:15 AM
(A61C2008/0084).cpc. |AU, BE, BG, BR, BY,

OR CA, CH, CN, CS, CU,
(A61C13/225,2255,265, |CZ, DD, DE, DK, EA,
2656,275).cpc. OR EE, EP, ES, FI, FR, GB,
(A61C11/088).cpc. OR [HR, HU, ID, IE, IL, IS,
(F16B37/14).cpc. OR IT,JP, KR, LT, LU, LV,
(F16B35/06,041).cpc. |MA, MC, MD, MY, NL,
OR (F16B33/02).cpc. NO, NZ, OA, PH, PL,
OR PT, RO, RS, RU, SE,
(A61C8/0066,0068,00,0 |SG, SI, SK, SU, TH,
05,008,0007,0001,0082 [TN, TR, TW, UA, VN,
,0087,0066,0074,0078). |\WO); FPRS; EPO;
cpc. OR JPO; DERWENT;
(411/396,397,411,419,4 (IBM_TDB)

14).ccls. OR

(433/173).ccls.)

L32 2479 ( (A61C2201/00).cpc. (US-PGPUB; USPAT; |OR ON ON 2025/06/20
OR USOCR; FIT (AP, AT, 08:15 AM
(A61C2008/0084).cpc. |AU, BE, BG, BR, BY,

OR CA, CH, CN, CS, CU,

(AB1C13/225,2255,265, |CZ, DD, DE, DK, EA,

2656,275).cpc. OR EE, EP, ES, FIl, FR, GB,

(A61C11/088).cpc. OR |HR, HU, ID, IE, IL, IS,

(F16B37/14).cpc. OR IT,JP, KR, LT, LU, LV,

(F16B35/06,041).cpc. [MA, MC, MD, MY, NL,

OR (F16B33/02).cpc. NO, NZ, OA, PH, PL,

OR PT, RO, RS, RU, SE,

(A61C8/0066,0068,00,0 [SG, SI, SK, SU, TH,

05,008,0007,0001,0082 [TN, TR, TW, UA, VN,

,0087,0066,0074,0078). |\WO); FPRS; EPO;
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cpc. OR JPO; DERWENT;
(411/396,397,411,419,4 (IBM_TDB)
14).ccls. OR

(433/173).ccls.) AND

(coping AND abutment

AND (screw OR

thread$5))

L33 1968 ( (A61C2201/00).cpc. [(US-PGPUB; USPAT; |OR ON ON 2025/06/20
OR USOCR; FIT (AP, AT, 08:15 AM
(A61C2008/0084).cpc. |AU, BE, BG, BR, BY,

OR CA, CH, CN, CS, CU,
(AB1C13/225,2255,265, |CZ, DD, DE, DK, EA,
2656,275).cpc. OR EE, EP, ES, FI, FR, GB,
(A61C11/088).cpc. OR [HR, HU, ID, IE, IL, IS,
(F16B37/14).cpc. OR  [IT, JP, KR, LT, LU, LV,
(F16B35/06,041).cpc. |[MA, MC, MD, MY, NL,
OR (F16B33/02).cpc. NO, NZ, OA, PH, PL,
OR PT, RO, RS, RU, SE,
(A61C8/0066,0068,00,0 [SG, SI, SK, SU, TH,
05,008,0007,0001,0082 [TN, TR, TW, UA, VN,
,0087,0066,0074,0078). |WO); FPRS; EPO;
cpc. OR JPO; DERWENT;
(411/396,397,411,419,4 [IBM_TDB)

14).ccls. OR

(433/173).ccls.) AND

(coping AND abutment

AND ((pick near3 up)

OR (impression)) AND

(screw OR thread$5)

AND (prosthesis OR

denture OR bridge OR

crown))

L34 1968 ( (A61C2201/00).cpc. [(US-PGPUB; USPAT; |OR ON ON 2025/06/20
OR USOCR; FIT (AP, AT, 08:15 AM
(A61C2008/0084).cpc. |AU, BE, BG, BR, BY,

OR CA, CH, CN, CS, CU,
(A61C13/225,2255,265, |CZ, DD, DE, DK, EA,
2656,275).cpc. OR EE, EP, ES, FI, FR, GB,
(A61C11/088).cpc. OR [HR, HU, ID, IE, IL, IS,
(F16B37/14).cpc. OR  [IT,JP, KR, LT, LU, LV,
(F16B35/06,041).cpc. [MA, MC, MD, MY, NL,
OR (F16B33/02).cpc. NO, NZ, OA, PH, PL,
OR PT, RO, RS, RU, SE,
(A61C8/0066,0068,00,0 [SG, SI, SK, SU, TH,
05,008,0007,0001,0082 [TN, TR, TW, UA, VN,
,0087,0066,0074,0078). |\WO); FPRS; EPO;
cpc. OR JPO; DERWENT;
(411/396,397,411,419,4 [IBM_TDB)
14).ccls. OR
(433/173).ccls.) AND
(coping AND abutment
AND ((pick near3 up)
OR (impression) OR
(closed near3 tray))
AND (screw OR
thread$5) AND
(prosthesis OR denture
06/25/2025 05:54:22 PM Page 4 of 7
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OR bridge OR crown))

L35 99 ("10368964" OR (US-PGPUB; USPAT) |OR ON ON 2025/06/20
"11103331" OR 09:30 AM
"20020039718" OR
"20020094255" OR
"20040121287" OR
"20040180308" OR
"20060141418" OR
"200800145655" OR
"20080114403" OR
"20080206709" OR
"20080233538" OR
"20090123891" OR
"20100143870" OR
"20100169417" OR
"20100209877" OR
"20110086327" OR
"20110306014" OR
"20120122057" OR
"20130304136" OR
"20150147721" OR
"20160045290" OR
"20170151038" OR
"20170202649" OR
"20170340417" OR
"20180185123" OR
"20180200030" OR
"20180344434" OR
"20190223986" OR
"20190298497" OR
"3115804" OR
"4040327" OR
"4850870" OR
"5106300" OR
"5135395" OR
"5145372" OR
"5213502" OR
"5238405" OR
"5350297" OR
"5350302" OR
"5538426" OR
"5538428" OR
"5622500" OR
"5681167" OR
"5733124" OR
"5782918" OR
"6829977" OR
"5904483" OR
"5938443" OR
"6030219" OR
"6068478" OR
"6142782" OR
"6168436" OR
"6283753" OR
"6299447" OR
"6312260" OR
"6315562" OR
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"6325628" OR
"6332777" OR
"6382977" OR
"6416324" OR
"6488501" OR
"6517543" OR
"6540516" OR
"6592370" OR
"6619958" OR
"6626911" OR
"6663388" OR
"6666684" OR
"6733291" OR
"6769913" OR
"6824386" OR
"6981871" OR
"7234940" OR
"7314374" OR
"7338286" OR
"7632095" OR
"7785107" OR
"8002547" OR
"8033826" OR
"8075313" OR
"8187000" OR
"8465281" OR
"8469710" OR
"8608473" OR
"8628327" OR
"8827702" OR
"8864494" OR
"8888486" OR
"8920170" OR
"8944816" OR
"8944817" OR
"9033709" OR
"9161825" OR
"9314318" OR
"9364299" OR
"9408677" OR
"9568037" OR
"9737380" OR
"9844425".pn.

L36 7 "2013030839".pn. (US-PGPUB; USPAT; |OR ON ON 2025/06/23
USOCR; FIT (AU, AP, 11:24 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
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JPO; DERWENT;
IBM_TDB)

PE2E SEARCH - Search History (Interference)

Ref #

Hits

[Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N1

N2

N3

679

72

96

((A61C8/0068,0001,006
6,0074,0078).cpc. OR
(A61C2008/0084.cpc.)
OR
(A61C2201/00.cpc.))
AND coping AND
(aperture OR opening
OR hole OR gap) AND
(implant) AND
(abutment) AND (thread
OR threading OR
screw)

((A61C8/0068,0001,006
6,0074,0078).cpc. OR
(A61C2008/0084.cpc.)
OR
(A61C2201/00.cpc.))
AND coping AND
(aperture OR opening
OR hole OR gap) AND
(implant$5) AND
(abutment) AND
(releas$5) AND ((thread
OR threading OR
screw) WITH (shaft OR
pole OR rod OR
column))

(dental OR orthodontic)
AND coping AND
(aperture OR opening
OR hole OR gap) AND
(implant$5) AND
(abutment) AND
(releas$5) AND ((thread
OR threading OR
screw) WITH (shaft OR
pole OR rod OR
column))

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2025/06/25
04:49 PM

2025/06/25
04:50 PM

2025/06/25
04:54 PM

06/25/2025 05:54:22 PM
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Receipt date:

Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

01/11/2028

18/827,8658 - GAU: 3772

PTO/SB/08a (01-22)

Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

18827656

Filing Date

2024-09-06

First Named Inventor | Kofford, Brandon Dale

Art Unit
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Examiner Name

| Huynh, Courtney Nguyen

Attorney Docket Number

| SDCO13

U.S.PATENTS
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Application Number 18827656
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12 6030219 A 2000-02-29 Zuest et al.
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15 6283753 B1 2001-09-04 Willoughby
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Application Number 18827656
Filing Date 2024-09-06
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( Not for submission under 37 CFR 1.99)
Examiner Name | Huynh, Courtney Nguyen
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Application Number 18827656
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( Not for submission under 37 CFR 1.99)
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Attorney Docket Number | SDCO013
31 6981871 B2 2006-01-03 Mullaly et al.
32 7234940 B2 2007-06-26 Weissman
33 7314374 B2 2008-01-01 Augthun et al.
34 7338286 B2 2008-03-04 Porter et al.
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56 6325628 B1 2001-12-04 Morgan
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( Not for submission under 37 CFR 1.99)
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64 5350297 A 1994-09-27 Cohen
65 5538428 A 1996-07-23 Staubli
66 5733124 A 1998-03-31 Kwan
67 6315562 A 2001-11-13 Kumar
68 4040327 A 1977-08-09 Otaki
69 6517543 B1 2003-02-11 Berrevoets et al.
70 4850870 A 1989-07-25 Lazzara et al.
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5 20080233538 A1 2008-09-25 Hug et al.
6 20100143870 A1 2010-06-10 Kahdemann
7 20100159417 A1 2010-06-24 Whipple
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18 20190298497 A1 2019-10-03 Robb et al.
19 20190223986 A1 2019-07-25 Buurlage et al.
20 20180200030 A1 2018-07-19 Fan et al.
21 20090123891 A1 2009-05-14 Rosenberg

PC 6.1.24

Page 415 of 606

ALIL REFERENCES CONSIDERED EXCEPT WHERE LIWNED THROUGH.

/C.M.RB./

Straumann USA Exhibit 1023



Receipt date: 01/11/2028 18/827,656 ~ GAU: 3772
Application Number 18827656

Filing Date 2024-09-06

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Kofford, Brandon Dale
Art Unit | 3772

Examiner Name | Huynh, Courtney Nguyen
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22 20040180308 A1 2004-09-16 Ebi et al.

23 20080114403 A1 2008-05-15 Kuester et al.

24 20120122057 A1 2012-05-17 Adams
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1 MCGLUMPHY et al., "The combination Implant Crown: A Cement- and Screw-Retained Restoration”, Compend Contin I:l
Educ Dent, Feb. 1992, pp. 34, 36,38, 40-42, Vol. XIll, No. 1.
5 CHEE et al., "Impression techniques for implant dentistry”, British Dental Journal, October 7, 20086, pp. 429-432, Vol. |:|

201.

3 NISSAN et al., "The Press-fit Implant Impression Coping Technique", J. Prosthet Dent, 2009, pp. 413-414, Vol. 101. |:|
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Abstract ' PURPOSE: An implant jig for overbite relation of dental prosthesis is provided, which
. enables byte coping and impression coping at the same time and can reduce cost and
. time of prosthesis fabrication process.

. CONSTITUTION: An implant jig for overbite relation of dental prosthesis comprises: an
| articulation{11) supporting a byte material; a connection part(15) for uniting the
. implant jig in a fixture which is implanted in the gum; and a body part(13) formed
| between the articulation and connection part. A top surface(11a) of the articulation
| has the flat shape or the swollen shape. A peripheral surface(11b) of the articulation
. has a fixed diameter or a shape in which diameter changes to make diameter of a
middle part be larger than diameter of the top surface.
Claim(s) : Claim 1
| As the implant jig for the byte acquisition among the implant operation.
| With the articulation supporting the byte material.
. With the connection part for uniting the implant jig with the fixture which becomes in
{ gum in advance.
i The body part formed between articulation and connection part.
. The implant jig for the dental prosthesis overbite relation acquisition implying.
: Claim 2
. As for claim 1.
| The implant jig for the dental prosthesis overbite relation acquisition, wherein the top
i surface of articulation it has the flat shape or the swollen shape ; and it has the
smooth surface without the concavo-convex.
| Claim 3
i As for claim 1.
' The implant jig for the dental prosthesis overbite relation acquisition, wherein the
. peripheral surface of articulation it separates and it makes facilitated whether it is the
. exact location ; it has the fixed diameter ; and the diameter of the middle part has the
i shape in which the diameter changes than the diameter of the top surface of the
" hardened byte material.
i Claim 4
i As for claim 1.
' The implant jig for the dental prosthesis overbite relation acquisition which in order
| that the body part minimizes the interference with the interference with gum or the
i contiguity teeth is formed in order to have the small diameter which is the same like
i the diameter of articulation or.
i Claim 5
i As for claim 1.
i The implant jig for the dental prosthesis overbite relation acquisition, wherein the
. articulation outside and body part external edge area is rounded.
| Claim 6
. As for claim 1.
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~ The implant jig for the dental prosthesis overbite relation acquisition which is

- characterized in that the connection part includes the threaded screw partitis

- combined in the fixture which becomes within gum in advance.

- Claim 7
As for claim 1.

The implant jig for the dental prosthesis overbite relation acquisition, wherein the

_ connection part and fixture it is combined to the screw-clamping manner, and the

* snap fitting mode and one mode selected between the friction fit mode.

Claim 8

- As for claim 1.

. The implant jig for the dental prosthesis overbite relation acquisition which is

- characterized in that the implant jig includes the driver seating hole which

- can insert the screw driver when it is formed in the top surface of articulation and it
unites the implant jig with the fixture or the top surface separates.

Claim 9

 As for claim 8.

- The implant jig for the dental prosthesis overbite relation acquisition which is used for
the implant operation the screw driver is identical and the driver seating hole is
formed in order to have the dimension of the size in which the screw driver can be -

 fitted with rubbing.

- Claim 10

~ Asforclaim 8.

The implant jig for the dental prosthesis overbite relation acquisition in which the
diameter magnification department in which the diameter is large than the driver

: seating hole is formed in the entrance circumference part of the driver seating hole.

- Claim 11
As for claim 10.

- The implant jig for the dental prosthesis overbite relation acquisition, wherein the

~ diameter magnification department it has the inclined tapered shape or the stair-
stepping in which it has the level difference.

- Claim 12

- As for claim 1.

- The implant jig for the dental prosthesis overbite relation acquisition, wherein
articulation and body part it is manufactured to the outer body member which is the
part of one having the penetration hole inside ; and the connection part is

- manufactured to the connecting member which is the other part which is formed in

. order to be combined through the pipe hole in the fixture.

' Claim 13

- As for claim 12.

The penetration hole formed inside the outer body member comprises the body small

- diameter part in which the diameter is small, the diameter is the megasoma cask

~ larger diameter portion, and body larger diameter portion it is formed to side

. articulation, and the body axis cervix which is formed so that the diameter be reduced
between the body small diameter part.

. The connecting member comprises the threaded screw part it is combined in

 the fixture which becomes already within with the connection small diameter part
having the diameter of the size corresponding to the body small diameter part, with

- the connection larger diameter portion having the diameter of the size corresponding
to the body larger diameter portion, with the connection narrow diameter part having

- the form corresponding to the body axis cervix, gum with implanted.

The implant jig for the dental prosthesis overbite relation acquisition, wherein the
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i outer body part the screw part of the connecting member is combined in the state

- where the connection narrow diameter part of the connecting member contacts with
! each other with the body axis cervix of the outer body member in the fixture it can

. be fixed on the fixture.

| Claim 14

. As the implant jig for the byte acquisition among the implant operation.

| Exante, the implant jig for the dental prosthesis overbite relation acquisition wherein

| the top surface which is attachably and detachably combined in the fixture which

. becomes in gum with implanted and supports the byte material is near with the
opposite side tooth and it can be located.

: Claim 15

: The prosthesis fabrication method wherein the implant jig in any one claim among the
. claims 1 through 12 in the impression, which is the method for making the implant for
the im plant ; and becomes in the state where the fixture is in gum the implanted with
| acquisition. And fixture the byte material are injected after doing the tightening and

i the byte which becomes with acquisition is utilized and the implant is made.

Drawi S AN
rawings &&& “
WIPS KR10—O967€é7Blv

Family

Description : [DETAILED DESCRIPTION]

[TECHNICAL FIELD]

: [0001] The invention relates to the implant recovering the deprived tooth of the

! patient but is used, and particularly, to the implant jig for being used during

| the dental prosthesis overbite relation (bite) acquisition among the implant operation
. and the prosthesis fabrication method using this implant jig.

{ [BACKGROUND ART]

i [0002] The implant means the replacement making the deprived human tissue turn

" around. The replacement which fixes the dental implant after it dines out the fixture in
| the alveolar bone in which the natural tooth root is gone in order to replace the tooth
: root of the tooth which generally is deprived in the dental clinic and healing up and

| recovers the original function of tooth is meant.

i [0003] According to this kind of implant is the coupling method with

i the dental implant and tooth root, it is variously classified. And it has the screw-

| type implant which among them uses the coherence of the screw. This kind of

i conventional screw-type implant is illustrated in fig. 1.

| [0004] The head unit of the abutment is formed with the octagonal and because of

| being the octa abutment system the conventional screw-type implant system

. illustrated in Figure 1 calls. The conventional abutment system illustrated in Figure 1 is
i comprised of the fixture (Fixture) (110), abutment (120), cylinder (130), screw (140)

i and implant (150).

- [0005] The fixture (110) is made of the titanium excellent in terms of bio compatibility
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~ for fusion with the human body bone tissue the role of fixing the implant system it is

~laid in the alveolar bone is played. The fixture (110) has the abutment joint groove

- (111), and the abutment seating groove (112) and the fixture body (113).

- [0006] The abutment fastening groove 111 is formed inside the fixture 110 along the
axis so that the abutment 120 can be fastened to the fixture 110. A screw thread is
formed on the inner peripheral surface of the abutment fastening groove 111, so that

~ the abutment 120 is screwed. The abutment seating groove 112 is formed to be

~ inclined downward inside the fixture 110 along the axis and ends at a step 112a. The

 abutment seating groove 112 has a step 112a and is connected to the abutment

- fastening groove 111. The fixture body 113 has threads on its outer peripheral surface.

- [0007] The abutment 120 is coupled to the fixture 110 and serves to fix and support
- the cylinder 130, and includes a head portion 121, a body portion 122, a thread
portion 123, and a screw fastening groove (124).

- [0008] The head portion 121 has a polygonal shape and is formed on the upper

. portion of the body portion 122. The body portion 122 is formed to be inclined
downward at the lower portion of the head portion 121, and a step 122ais formed on
the upper surface of the body portion 112 to distinguish it from the head portion 121.

- Athreaded portion 123 is formed at the bottom of the body portion 122 and is

- screwed into the abutment fastening groove 111 of the fixture 110. And the screw

- fastening groove 124 is formed through the head part 121 and the body part 122, and
a screw thread is formed on the inner peripheral surface so that the screw 140 is
screwed together.

- [0009] The cylinder 130 is seated on the head portion 121 and the step 122a of the
abutment 120 and serves to support the prosthesis 150, including the outer peripheral

surface 131, the screw seating groove 132, and a mounting groove (133) of the

~ abutment.

- [0010] The outer circumferential surface 131 has an upwardly sloping shape, and a cut

- surface 131a is formed at the upper part of the outer circumferential surface 131, and

~an edge 131b is formed at the lower end. A screw seating groove 132 is formed inside
the cylinder 130. An abutment seating groove 133 in which the head portion 121 of
the abutment 120 is seated is formed in the lower portion on the same axis as the

~ screw seating groove 132. The abutment seating groove 133 has a shape

- corresponding to the head portion 121 (for example, a polygonal shape such as a

 hexagon or an octagon).

| [0011] The screw 140 is screwed into the screw fastening groove 124 of the abutment
120 and serves to couple the cylinder 130 to the abutment 120. The screw 140 is
- compaosed of the head portion 141 and the body portion 142).

[0012] The head portion 141 has a cylindrical shape, and a drive coupling hole 141ais

- formed at the top. The body portion 142 is formed by extending from the bottom of

' the head portion 141, and a screw thread 141a having a certain length is formed at the
bottom of the body portion 142.

- [0013] The implant (150) is manufactured through the process including the

impression coping, the working model manufacture, the wax pattern manufacture,
- flasking and small ring process etc. And the screw access hole (153) is formed on the
manufacturing process. In case of it is formed through the center of the implant (150)
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~ having the cylindrical shape and assembling the implant within the oral cavity the
groove in which the screw (140) is inserted becomes this screw access hole (153).

- [0014] As described above, the comprised implant is generally performed a surgical

~ operation after the fixture dining out step, which is the implant substructure and
impression coping and working model complete phase, and wax pattern manufacture
and inner tube casting step, and the implant molding step, consisting of the outer tube

~ formation step through the drawing recombination repair and the implant attaching

' stage binding the implant in the outer tube to the cement.
[0015] The byte (Bite) acquisition obtaining the information of top and bottom clam

- relation as to the prosthesis fabrication is the core course. It is made after the

. impression coping which is a process of imitating the byte acquisition process,

- ordinarily, the oral cavity situation of the patient. And the byte which becomes with

- acquisition is delivered to the pore minor for the prosthesis fabrication with the
telamon.
[0016] In the general natural teeth surgical operation, because one tooth part

- (the abutment) remains deletion the tooth part remaining can be utilized as the

- supporting structure. The byte material is like that injected and the byte is received.
[0017] It is necessary to have the byte acquisition process as to the implant operation.
The impression coping is implemented on the state where it becomes the fixture

- corresponding to the tooth root with implanted in case of the implant after the

- direction of one''s feet when one lies down. In at this time, after the fixture extracting

 tooth a tooth is the state that becomes with implanted to be paralleled generally in
the gum surface. Therefore there is no supporting structure supporting the byte
material.

| [0018] Therefore, in the convention, as shown in FIG. 2, it sends in (a) hospital after

~ the impression coping only (b) copied impression to the pore minor. (c) working model
is manufactured. The separate rigidizer for the byte acquisition, in other words, the jig

~is made on (d) working model.

- [0019] In this way, the manufactured separate jig is again sent to hospital in the pore
minor and the patient comes to hospital (e) and the jig which is specially produced

- is screwed within the oral cavity of the patient. (f) byte material is injected and the

; byte is received. The byte which becomes with (g) acquisition is again sent to the pore

~ minor. The byte which becomes with (h] acquisition is utilized as the guide and
the implant is made.
[0020] The implant manufactured by the pore minor is again sent to hospital. Since the

~ patient comes to hospital and the implant is screwed within the oral cavity of the

. patient the implant operation is completed.

- [0021] There can be the inconvenience it does after a process of receiving the byte it is

- forwarded and the patient again comes to the hospital and therefore that the period
required to the surgical operation has to be required for a long term and the patient

~ has to spend the long time as the state where there is no tooth as the dental clinic the

- supporting jig is separately made among the implant operation for the byte acquisition

. inthe pore minor as been described in the above.
[0022] Moreover, the byte supporting jig has the problem that cost and turn around

. time are increased since it has to make by there being no material of the exclusive and

: using the Mount, which is the expensive use extrinsic product the
Temporary Abutment, the UCLA Abutment etc.

- [0023] That is, there is a problem that the structure is designed to use the separate
use extrinsic product for the byte acquisition bay. The patient again has to come to

- the dental clinic. And the dental prosthesis production process of the during the
period is prolonged.
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- [DISCLOSURE OF THE INVENTION]

[TECH PROBLEM]
- [0024] This conventional problems are resolved. And the invention relates to the thing
' to provide the implant jig for the dental prosthesis overbite relation acquisition in
- which at the same time, the byte acquisition is possible like the natural teeth surgical
- operation with the impression coping and reducing the cost at the prosthesis
. fabrication process and time as to the implant operation and the prosthesis fabrication
- method using the implant jig.

[TECH SOLUTION]

- [0025] Provided is the implant jig for the dental prosthesis overbite relation

- acquisition including the articulation, the connection part for uniting the implant jig
with the fixture, and the body part formed between articulation and connection part.
The articulation is the implant jig for the byte acquisition among the implant operation

~ for achieving the purpose and supports the byte material. The connection part for

. uniting the implant jig with the fixture becomes in gum in advance.

- [0026] It is preferable that the top surface of articulation it has the flat shape or the
swollen shape. And it has the smooth surface without the concavo-convex.
[0027] It is preferable that the diameter of the middle part of the byte material which

the peripheral surface of articulation is hardened it has the fixed diameter it makes

- facilitated it is the exact location it separates it has the shape in which the diameter
gradually changes than the diameter of the top surface as as possible.

- [0028] It is preferable that the body part in order that the interference with the

_ interference with gum or the contiguity teeth is minimized the small diameter is
formed in order to have the diameter which is the same like the diameter of

~ articulation or.

; [0029] It is preferable that the articulation outside and body part external edge area is

~ rounded.
[0030] It is preferable that the screw thread the connection part is combined in
the fixture which becomes within gum in advance the formed screw part is included.

- [0031] It is preferable that the connection part and fixture it is combined to the screw-

. clamping manner, and the snap fitting mode and one mode selected between the

~ friction fit mode.

- [0032] It is preferable that the implant jig the driver seating hole which
can insert the screw driver when being formed in the top surface of articulation and

~ uniting the implant jig with the fixture or separating is included.

- [0033] It is preferable that the driver seating hole is the screw driver the screw driver

. isidentical it is used for the implant operation the dimension is formed in order to
have the dimension of the size which rubbing can be -fitted.

- [0034] It is preferable that the diameter than the driver seating hole in the entrance

' circumference part of the driver seating hole the big diameter magnification
department is formed.

- [0035] It is preferable that the tapered shape or the level difference which the
diameter magnification department is inclined it has the have stair-stepping.

- [0036] Itis preferable that articulation and body part it is manufactured to the outer
body member which is the part of one having the penetration hole inside. The
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~ connection part is manufactured to the connecting member which is the other part
-~ which is formed in order to be combined through the pipe hole in the fixture.
- [0037] The penetration hole formed inside the outer body member comprises the
- body small diameter part in which the diameter is small, the diameter is the
megasoma cask larger diameter portion, and body larger diameter portion is formed
to side articulation, and the body axis cervix which is formed so that the diameter be
_ reduced between the body small diameter part.
- [0038] The connecting member includes the threaded screw part it is combined in the
- connection narrow diameter part having the connection larger diameter portion, and
- the form corresponding to the body axis cervix, and the fixture which becomes already
- within gum with implanted having the diameter of the connection small diameter part,
- and the size corresponding to the body larger diameter portion that has the diameter
- of the corresponding to size to the body small diameter part.
[0039] According to do it, in the state where the connection narrow diameter part of
the connecting member contacts with each other with the body axis cervix of the
. outer body member, the outer body part can be fixed on the fixture since
. the screw part of the connecting member is combined in the fixture.
[0040] Moreover, according to another side of the invention, provided is
the implant jig for the dental prosthesis overbite relation acquisition which can be
_ the implant jig for the byte acquisition among the implant operation and in which the
. top surface which is attachably and detachably combined in the fixture which
- becomes in gum in advance and supports the byte material is near with the opposite
side tooth and which be located.
[0041] Moreover, according to another side of the invention, provided is
the prosthesis fabrication method which is the method for making the implant for
- the implant and injects the byte material the impression, which becomes with
acquisition and the implant jig described vividly in the fixture in the state where
- the fixture is in gum the implanted after doing the tightening and utilizes the byte
~ which becomes with acquisition and makes the implant.

; [ADVANTAGEOUS EFFECTS]

 [0042] Provided is the implant jig for the dental prosthesis overbite relation
acquisition capable of the impression coping like the natural teeth surgical operation
as to the implant operation, at once, the byte acquisition according to the invention as

 described above, and the prosthesis fabrication method using the implant jig.

. According to that, according to the invention, the cost at the prosthesis fabrication

~ process and time is reduced.

- [DESCRIPTION OF EMBODIMENTS]

- [0043] Hereinafter, referring to the figure, specifically, the implant jig for

. the dental prosthesis overbite relation acquisition according to the preferred
embodiment of the present invention and the prosthesis fabrication method using

. the implant jig are illustrated.

- [0044] In fig. 3, the implant jig according to the first preferred embodiment of the
present invention is illustrated. As shown in FIG. 3, the implant jig according to the

- first preferred embodiment of the present invention comprises the articulation (11)
supporting the byte material, the connection part (15), combined in the fixture which

- becomes with implanted and articulation (11) and the body part (13) formed between
the connection part (15).
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- [0045] The articulation (11) has the top surface (11a) supporting the byte material. It is
preferable that the thing which the shape of this top surface (11a)is ordinary or it is

- minute is the swollen shape to the upside it is desirable. And it has the smooth surface

- without the concavo-convex.
[0046] Because of separating and making facilitated whether it is the exact location or
not it is desirable of the byte material in which the thing having the shape in which the

~ diameter of the diameter of the middle part becomes over the time smaller than the

- diameter of the top surface (11a) in the downside to the upside when the peripheral
surface (11b) of the articulation (11) looking at in fig. 3 is hardened.

' [0047] In the downside of the articulation (11), the body part (13) is positioned. And in

- order to be the same as that of the diameter of the articulation (11) or it has the

- diameter smaller than that in order to minimize the interference with the interference

- with gum or the contiguity teeth this body part (13) is formed. The slope part (11c) in
which the diameter becomes downwards over the time smaller is formed at the
upside between the peripheral surface (11b) of the articulation (11) in which the

diameter is large and the body part (13) in which the diameter is small and the body

~ part (13) and articulation (11) interval are smoaothly connected.
[0048] It is preferable that the articulation (11) outside and body part (13) external all
edge areas the damage including the gum within the oral cavity or tooth etc. is

. prevented is rounded.

- [0049] In the meantime, the error is enlarged in the prosthesis fabrication as the byte

- material the thickness is thick. Therefore it is good that the top surface (11a) of the
articulation (11) is near with the opposite side tooth and it is located. For this,
according to the invention, since the length of the body part (13) and articulation (11),

~and especially, the length of the body part (13) are made with various dimensions and

_ itfits to the oral state of the patient and the implant jig of the proper length is used
the byte material maintains the optimal thickness of 0.5 ~ 1.5mm.

- [0050] The connection part (15) comprises the threaded screw part (15a) it is

- combined in the fixture which becomes already within gum with implanted. According
to the shape of the connection part (15) including the screw part (15a) is the form of

- the fixture, it can be made as the various specification it is of course. The connection

; part (15) and fixture the snap fitting, and the rubbing (friction) fit system can be used

~ besides the above-described screw-clamping manner.
[0051] The top surface (11a) of the articulation (11) may be provided with the driver
seating hole (17) described in the above when the implant jig being united with

~ the fixture or separating the screw driver including the driver etc. is inserted. Size and

- shape can be set up so that this driver seating hole (17) go in gear with the driver and

- the rubbing which is the screw driver. In order that the screw driver like that uses to

- be used for the existing implant operation it fits to the dimension of this screw driver
and the driver seating hole (17) is formed.

- [0052] The entrance circumference part of the driver seating hole (17) may be

- provided with diameter magnification departments (17a, 17b) in which the diameter is

- large than this driver seating hole (17). If it can have the diameter which is bigger than
the driver seating hole (17) this diameter magnification departments (17a, 17b) can

~ have various types. For example, the diameter magnification department (17a)

illustrated in Figure 3 includes the inclined tapered shape, and the stair-stepping in
which the level difference has as to the diameter magnification department (17b)

illustrated in Figure 4.
[0053] According to the invention, diameter magnification departments (17a, 17b) are

- formed in the opening of the driver seating hole (17). Therefore the byte material is
applied for the impression coping at the upper part of the articulation (11) of
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_ the implant jig. And yet for the byte material in which it has mobility, the amount
finding way can be reduced within the driver seating hole (17).

- [0054] In this way, the byte material finding way can be reduced within the driver

- seating hole (17). Therefore the error can be reduced as to the prosthesis fabrication
process in the attaching/detaching toward the implant jig of the byte after the byte
material solidifies. That is, according to the invention, the projection part finding way

~ within the driver seating hole and solidifies is farmed smaller than. Therefore the

* accurately the byte can be settled without the task hindered with the interference as
to the prosthesis fabrication process etc. on the implant jig.

- [0055] In fig. 5, the implant jig of many shape according to the first preferred

. embodiment of the present invention is illustrated. According to the invention,

- according to the kind of the oral state of the patient or the fixture etc, the various

- types of implant jig can be made and it can use.
[0056] Hereinafter, referring to Figure 7, the implant jig according to the second
embodiment of the present invention is illustrated with the fig. 6.

- [0057] In the figures 3 through 5, it is disclosed only the integrated implant jig (first

- embodiment) in which the articulation (11), and the body part (13) and connection
part (15) are manufactured to one part. However as shown in FIG. 7, it consists of the
part of 2 with the manufacture (second embodiment) and the implant jig of the

. present invention can be used according to the need with the fig. 6. That is, the

- articulation (11) at the first preferred embodiment, and the top of the connection part

- (15) and body part (13} are manufactured to the part of one having the penetration
hole inside. The top can be manufactured to the part of another one of the bolt shape
rathering long so that the screw part (15a) be combined through this penetration hole

" in the fixture.

- [0058] The implant jig according to the second embodiment comprises the articulation
(22) supporting the byte material like the implant jig according to the above-described

 the first preferred embodiment, the connection part (25), combined in the fixture

- which becomes with implanted and articulation (22}, and the body part (23) formed
between the connection part (25).

- [0059] But the implant jig according to the second embodiment is formed into the

 outer body member (21) in which the articulation (22) and body part (23) are one

~member. It is different in that the connecting member (25) formed into the discrete
is inserted within the penetration hole formed inside this outer body member (21).
[0060] The penetration hole formed as to this second embodiment inside the outer

- body member (21) includes the diameter is the megasoma cask larger diameter

- portion (21b), and these body larger diameter portion (21b) is formed to side the body

small diameter part (21a), in which the diameter is small and articulation (22), and the

~ body axis cervix (21c) which is formed between the body small diameter part (21a) so

that the diameter be gradually reduced. At this time, it may be acceptable that if there

_is no need that the diameter is certainly gradually reduced and the outer body

- member (21) can be fixed with the connecting member (25) the bady axis cervix (21c)

. has any form.
[0061] In the meantime, the connecting member (25) includes the

~ threaded screw part (25d) it is combined in the connection narrow diameter part (25c)

: having the connection larger diameter portion (25b), and the form corresponding to
the body axis cervix (21c), and the fixture which becomes already within gum

- with implanted having the diameter of the connection small diameter part (25a), and
the size corresponding to the body larger diameter portion (21b) that has the

- diameter of the corresponding to size to the body small diameter part (21a).
[0062] In the state where the connection narrow diameter part (25c¢) of the
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~ connecting member (25) contacts with each other with the body axis cervix (21c) of
the outer body member (21), the outer body member (21) can be fixed on the fixture

- since the screw part (25d) of the connecting member (25) is combined in the fixture.

- [0063] The opening of the driver seating hole (27) similarly the driver seating hole (27)
is formed at the first preferred embodiment as to this second embodiment within the
articulation (22) may be provided with the diameter magnification department (27b).

 [0064] In fig. 7, the implant jig of many shape according to the second embadiment of

' the present invention is illustrated. According to the invention, according to the kind
of the oral state of the patient or the fixture etc, the various types of implant jig can be

- made and it can use.

. [0065] Hereinafter, referring to Figure 8, the byte acquisition process at

- the implant prosthesis fabrication method according to the present invention is

- explained.

[0066] According to the invention, in (a) hospital, before (b) copied impression is sent
by the pore minor after the impression coping. The implant jig according to the
 present invention is screwed in the fixture which becomes already with (c). (d) byte

. material is injected and the byte is received. The byte which becomes with (e)
acquisition is sent to the pore minor with the copied impression. (g) copied impression
and byte are utilized as the guide and the implant is made. It is preferable that

- the implant jig after the byte acquisition it is separated from the fixture.

- [0067] The implant manufactured by the pore minor is again sent to hospital. Since the

 patient comes to hospital and the implant is screwed within the oral cavity of the
patient the implant operation is completed.

[0068] According to the invention, the byte acquisition is possible in the

impression coping immediately after as been described in the above. Therefore the

. patient finishes necessary all preparations to one call in the prosthesis fabrication.
Therefore, while a process of receiving the byte after separately making it is again

- forwarded to the dental clinic and the patient again comes to the hospital are passed

~ through. The period and cost etc. are saved. Required for the surgical operation.
[0069] As described above, it has effect capable of the byte acquisition it decreases

- time and the cost in which the byte acquisition is possible with the

; impression coping and which is required among the implant operation as to

~ the prosthesis fabrication process to the dental prosthesis production process and
exact with the implant jig of the present invention.
[0070] As described above, referring to the figure, it illustrated. But the invention is

_ not restricted by the working example and drawing which in the above, is explained.

- And the various correction and deformation of the invention can be made in the

~ patent claim with the persons having the normal knowledge in the technical field

- belonging it is of course. It is the prosthesis fabrication method using the implant jig
for the dental prosthesis overbite relation acquisition and implant jig according to the

~ invention exemplified.

[BRIEF DESCRIPTION OF THE DRAWINGS]
- [0071] Figure 1 is an exploded view showing the conventional implant in terms of each
: by part.

[0072] Figure 2 is drawing for illustrating the byte acquisition process at the
~ conventional implant prosthesis fabrication method.

[0073] Figure 3 is drawing which partly cuts the implant jig and shown according to the
 first preferred embodiment of the present invention.
[0074] Figure 4 is drawing showing the changed example of the tapered portion
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- formed in the driver seating hole surrounding of the implant jig according to the first
- preferred embodiment of the present invention.
- [0075] Figure 5 is drawing showing the various changed example of the implant jig
- according to the first preferred embodiment of the present invention.
[0076] The cross-sectional view of the implant jig according to the second
embodiment of the fig. 6 silver the invention.
 [0077] Figure 7 is a drawing illustrating drawing showing the various changed example
- of the implant jig according to the second embodiment of the present invention and
~ fig. 8 is the byte acquisition process at the implant prosthesis fabrication method
- followed of the present invention.
- [0078]
- [0079] <The description of reference numerals showing the main elements in
- drawings>
[0080] 11, 22: articulation 11a: top surface.
[0081] 11b: slope part 13, 23: body part.
- [0082] 15: connection part 15a, 25d: screw part.
- [0083] 17, 27: driver seating hole 17a, 17b, 27b: tapered portion.
[0084] 21: the outer body member 21a: body small diameter part.
[0085] 21b: body larger diameter portion 21c: body axis cervix.
[0086] 25: connecting member 25a: connection small diameter part.
- [0087] 25b: connection larger diameter portion 25c: connection narrow diameter part.
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disclosure shall be made in accordance with the GSA regulations governing inspection of records for this purpose, and
any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the
application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
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referenced by either a published application, an application open to public inspections or an issued patent.
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DENTAL SCREW AND DENTAL FASTENING TOOL

TECHNICAL FIELD

The present invention relates to a dental screw, a dental
fastening tool, a dental fastening set, and a dental

restoration support set.

BACKGROUND OF THE INVENTION

A dental restoration that is anchored within the mouth of
a patient using a dental implant has been proven to be a very
successful solution for the replacement of one or more teeth.
By now, there are numerous techniques for dental treatments
available that allow for an aesthetical integration of a
dental restoration into the dentition of a patient. Further,
these dental restorations are alsc from a functional viewpoint
basically identical to the one or more native teeth they
replace so that patients do not experience major changes in

comparison to a healthy native counterpart.

In order to be able to offer such a solution of a dental
restoration to patients in a customized and economical manner,
dental restorations dgenerally have a modular design. Thus,
these dental restorations are adapted to an individual patient
by choosing a combination of dental components that provides
the desired result for the replacement. A combination of
dental components may simply be a dental implant that is
directly connected to an artificial tooth. More commonly, it
is a combination of an abutment, a dental 1implant, and an
artificial tooth, wherein the abutment is arranged between the
dental implant and the artificial tooth. Such abutments are
available as one-piece abutments and multi-piece abutments.
Further components that can be present in a dental restoration

are bridging elements, caps, etc.
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One of the most common techniques to assemble a
combination of dental components is the use of dental screws.
Dental screws allow for both assembly and disassembly of a
dental restoration. This 1is particularly advantageous for
adapting a dental restoration in a dental lab as well as at
the chair site in a dental clinic. Further, the use of screws
renders a revision of at least parts of a dental restoration
much easier than in case of for example using dental cement
for connecting these components. Such dental screws have been
proposed in WO 2018/091515 Al, WO 2017/070335 Al, and TUS
8,029,282 B2.

However, an 1increasing number of components redquires a
smaller size of dental screws in order to optimize
adaptability of the dental restoration. Smaller dental screws
also provide more flexibility in an area of a dentition where

space is rather limited such as the front teeth.

These dental screws are used to assemble and fixate the
dental components in relation to each other, wherein
masticatory forces are primarily transferred through the
dental components. Consequently, the primary function of the
dental screws 1s to keep the assembly mounted. Further, the
smaller the dental screws, the more material can be designated
for the dental components to increase their strength for

withstanding masticatory forces.

SUMMARY OF THE INVENTION

In view of the above, one of the objectives of the present
disclosure was to provide dental screws with a design that
allows for a further reduction of their size. However, the
smaller the screws, the harder the handling of these screws
becomes. As a result, another objective of the present
disclosure was to enhance handling of such small dental
screws. Further, a reduced size of these dental screws bears

the risk to cause damage to the screws or dental components,
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in particular when transferring torque during tightening of
the screws. Consequently, it was yet another objective of the
present disclosure to improve the transfer of torque between
fastening tools, screws, and/or dental components. The
inventors also had a cost-efficient manufacturing of these

dental screws, drivers, and dental components in mind.

In order to address these objectives, the present
disclosure provides a dental screw for fixing dental
components to each other. The dental screw has a proximal end,
a distal end, and a longitudinal axis. The dental screw
further comprises a screw head including a tool engaging
interface for engaging a fastening tool at the proximal end
and distally to the screw head a screw shank. The screw shank
comprises a torque limiting portion and distally to the torque
limiting portion a threaded portion for engaging a dental
component. The dental screw 1is configured to transfer a
minimum torque of 26 Ncm and the torque limiting portion is
configured to limit the torque transferable to a predetermined
maximum torque, 1in particular at a maximum tensile and or

shear stress, for preventing damage to the threaded portion.

The torque limiting portion implemented as part of the
screw shank causes the screw shank to fail if the maximum
torque, in particular at a maximum tensile and/or shear
stress, 1is exceeded. In other words, the material of the
dental screw at the torgque limiting portion 1is not able to
withstand the shear forces caused by a torque that exceeds the
maximum torque and that 1s applied wvia the tool engaging
interface. However, the dental screw is configured to transfer
a minimum torque of 26 Ncm in order to be able to securely

fasten dental components to each other.

As a result, the torque limiting portion prevents damage
to the threaded portion of the dental screw as well as to the
threaded portion of the dental component the dental screw is
engaged with. For example, the dental component may be a

dental implant so that the dental screw prevents damage to the
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implant. Consequently, it also provides as a Dbenefit to a
patient that this configuration of a dental screw prevents a

revision of the implant due to such a damage.

Generally, the dental screw 1s in threaded engagement with
a first dental component in order to fasten a second dental
component to this first dental component. Resulting from the
predefined failure of the dental screw at the torque limiting
portion, the second dental component that the dental screw 1is
intended to fasten may easily be removed. Further, the section
of the shank remaining engaged with the first dental component
after failure can also be easily removed using a tool such as
pliers. As a result, the first dental component remains intact
and does not have to be replaced. In fact, the only part that

has to be replaced is the dental screw.

The torgque limiting portion is preferably arranged (in a
portion) adjacent to the screw head so that after failure of
the torque limiting portion the major part of the shank
engaged with the dental component remains in the dental
component the dental screw was engaged with before failure.
This facilitates the remcval of the residual shank of the
dental screw from this dental component. In other words, the
torgue limiting portion is preferably in a coronal (proximal)

portion of the screw.

Due to the presence of a torque limiting portion, it 1is
further possible to reduce the size of the dental screw
without risking failure of the dental screw at a section of

the dental screw that may cause damage to a dental component.

For weakening the dental screw at the torque limiting
portion, the torgque limiting portion may have the smallest

section modulus along the shank.
Thus, the cross-section of the torque limiting portion is

designed to have the 1least resistance to torque and, thus,

breaks first 1if a torque 1s applied that exceeds the maximum
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torque the torque limiting portion is designed to transfer. In
other words, the section modulus of the torque limiting
portion is smaller than the section modulus of the remaining
shank including the threaded portion. The section modulus is
preferably also smaller than any cross—-section of the screw
head that is designed for transferring a torque applied via

the tool engaging interface.

Alternatively or additionally, the torque limiting portion
may comprise at least one notch for initiating failure, may be
made of a different material and/or may have different

material properties.

Preferably, the maximum torgque transferable at the torque
limiting portion is 38 Ncm, 36 Ncm, 34 Ncm, or 32 Ncm.
PApprlying a torgue beyond the torque wvalue chosen for the
design of the dental screw will result 1in failure of the
torgue limiting portion and, thus, in failure of the dental

SCrew.

Further, the torque limiting portion may be configured to
withstand a maximum tensile force in a range of 300 N to 500 N

and preferably in a range of 350 N to 450 N.

The application of torque results in a tensile force that
is acting along the screw shank between the head of the screw
and the threaded portion, i.e. also along the torque limiting
portion. Exceeding the maximum tensile force a dental screw is
designed for, in particular during application of torque, 1is
configured to cause rupture of the screw shank at the torque

limiting portion and, thus, failure of the dental screw.

The tool engaging interface may include a torque transfer
zone that has a cross—-section perpendicular to the
longitudinal axis of the dental screw comprising a profile
with four or five convex and/or planar sections alternating

with four or five concave sections, respectively.
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These concave and convex sections form an undulating
profile about the longitudinal axis of the dental screw. As a
result, the transfer of torque via the tool engaging interface
is enhanced. This is primarily caused by the torgque being
transferred across contact surfaces extending in a more radial
direction between a corresponding dental fastening tool and
the dental screw. Further, no force in the direction of the
dental screw’s longitudinal axis has to be applied for keeping
the fastening tool and the dental screw engaged during the
application of torque for fastening the dental screw to a

dental component.

Further, having four or five convex and/or planar sections
that alternate with four or five concave sections enables a
design with a smaller screw head with sufficiently thick walls
for transferring a predetermined torgque and at the same time
allowing for a compact design of the screw. It also allows for
a screw driver with a smaller diameter. A higher number of
sections requires the screw driver to be bigger, which results
in an increase in size of the screw head and/or thinner walls
that weaken the screw. The tool engaging interface 1is

preferably formed as a recess.

It has been found that a higher number of concave sections
and convex and/or planar sections primarily weakens the screw
head, whereas a smaller number of concave and convex/planar
sections shows an adverse effect 1in relation to torque

transfer.

Preferably, the convex and/or planar sections and concave
sections are connected or are merged at points of transition,
and at each point of transition an angle between a tangent to
the profile of the concave section and a tangent to the convex
section is in a range of 90° to 180° or to 160°, preferably
95° to 150°.

Implementing an angle for a point of transition in the

design of the dental screw that lies within above-listed
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ranges has been shown to provide for a smooth and efficient

transfer of torque.

The point of transition between the alternating concave
sections and convex and/or planar sections may be a point
along the profile of the tool engaging interface, where two
alternating sections continuously or smoothly transition from
one to the other. In this case, the point of transition
represents the point where the curvature changes signs with a
continuous change 1in slope. As a result, a tangent to this
point of transition has the same slope when being based on the
adjacent concave section or the adjacent convex and/or planar

section.

Alternatively, the point of transition may also be a
proint, where the alternating sections transition from one to
the other 1in a discontinuous manner. In this case, the
curvature changes signs or 1its direction with a sudden shift
in slope. Consequently, a tangent at this point of transition
derived based on the adjacent concave section results in a
different slope compared to a tangent at this point of
transition derived based on the adjacent convex and/or planar

section.

The convex and/or planar sections and concave sections may
form longitudinal engagement protrusions radially extending
from a circle with a maximum inner diameter towards the
longitudinal axis. The engagement protrusions preferably have

chamfers at their proximal ends.

These longitudinal engagement protrusions are configured
for engaging a fastening tool and receiving torgque from this
tool. In other words, they form at least a part of the torque
transfer zone. If chamfers are present at the proximal ends of
the engagement protrusions, it 1is easier for a dental
professional to bring a fastening tool into engagement with
the dental screw. More specifically, the chamfers that are

preferably situated at the entrance of the tool engaging
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interface guide a fastening tool into engagement.

The tool engaging interface may include a pick-up =zone
that tapers in a direction from the proximal end to the distal
end of the dental screw. The pick-up =zone 1is preferably
located adjacent, proximally to, and/or at least partially

along the torgque transfer zone.

The taper of the pick-up =zone allows for retaining the
dental screw to a dental fastening tool wvia friction forces.
In other words, the dental fastening tool may be inserted into
the pick-up zone. Then, sufficient pressure 1s applied in
order to press the dental fastening tool 1into the pick-up
zone. This establishes a friction fit that can be easily
reversed. For this reversible friction fit, the angle of the
taper 1s preferably chosen in a range of 5° to 12°, in
particular 6° to 9°, or substantially 7°. Alternatively, it

may be in a range of 10° to 12° or substantially 11°.

Particularly if the pick-up zone extends at least
partially along the torque transfer zone, 1i. e. the torque
transfer zone and the pick-up =zone are at least partially
overlapping or identical, the tapered configuration results in
the advantage of a continuously efficient torque transfer in
the presence of wear. More specifically, if the dental
fastening tool and/or the tool engaging interface of the
dental screw are subject to wear, the dental fastening tool
will simply be 1inserted further 1into the tapered torgue
transfer zone. Thus, torque transfer 1s essential not altered
since the structure, where the torque transfer takes place,

basically remains the same despite from wear occurring.

On the one hand, if the torque transfer zone and the pick-
up zone at least partially overlap, this allows a more compact
design of the screw head and the fastening tool along their
longitudinal axes. On the other hand, if the pick-up zone and
torque transfer zone do no overlap, wear may be reduced and a

more precise fit of dental screw and fastening tool may be
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achieved due to the functional and spatial separation of the

two zones.

The tool engaging interface may further include a
verification zone for verifying the type of the dental screw.
The verification zone 1s preferably located at the distal end

of the tool engaging interface.

Based on the verification zone, a dental professional 1is
in a position to verify if the dental screw is the appropriate
screw to be used with a dental fastening tool or a dental
component. For example, 1f a dental professional 1is not able
to fully insert into and/or engage the fastening tool with the
tool engaging 1interface, this indicates that either an
incorrect screw or an 1incorrect dental component has been
chosen for assembly. Consequently, such a verification =zone
prevents damage to a dental component or a dental screw if

their configurations do not complement each other.

Alternatively or additionally to a verification zone, an
appropriate combination of a dental component and a dental
screw may also be ensured by configuring these two dental
components so that they can only be assembled using a dental
screw of correctly positioned and oriented in relation to each
other. This is particularly described in detail in relation to
figures 5 in the international application alsoc filed by the
present applicant with the number PCT/EP2018/071797, which is

hereby incorporated by reference.

Further, the disclosure provides a dental fastening tool.
The dental fastening tool has a proximal end, a distal end,
and a longitudinal axis. The dental fastening tool comprises a
screw engaging 1interface at the distal end for engaging a
dental screw, in particular a dental screw as described above,
and proximally to the screw engaging interface a torgue
limiting portion. The torgque limiting portion is configured to
limit the torque transferable to a maximum torque for

preventing damage to the screw engaging interface.
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The advantage o©f a dental fastening tool comprising a
torgue limiting portion 1s similar to the above described
advantages achieved with a torqgque limiting portion
incorporated into a dental screw. More specifically, 1if the
torque transferred by the dental fastening tool exceeds the
predefined maximum torque, the torque limiting portion is
configured to fail. This failure prevents damage to the dental
screw. After failure, the parts of the dental fastening tool
separated at the torque limiting portion can easily be removed
so that another dental fastening tool may be used to finish
the assembly or to remove the dental screw, for example for
checking the cause of the failure. In any case, the torgque
limiting portion of the dental fastening tool keeps damage
from occurring at the level of a dental component, such as a

dental implant or an abutment.

As already discussed above, the torque limiting portion
also allows for a smaller design of the dental screw. Safety
factors that are normally included for preventing damage to or
failure of the dental screw or a dental component to be
engaged with or fastened to the dental screw can be reduced.
Instead of trying to prevent any damage, damage is controlled
by a predetermined failure of the dental screw. In other
words, the safety provided by means of safety margins 1s at
least partly replaced by the safety mechanism of a controlled

failure.

The torque limiting portion may be configured to bear a
maximum torque of 35 Ncm or less, preferably in a range of
27.5 Ncm to 34 Ncm and more preferably in a range of 28 Ncm to
33 Ncm.

The higher values of these ranges such as 30 toc 34 Ncm are
preferably used for a dental fastening tool that alsc allows
to transfer torgque while the longitudinal axis of the dental
fastening tool and the longitudinal axis of the dental screw
are 1inclined 1in relation to each other. The lower values of

these ranges, such as 27.5 to 29 Ncm are sufficient for dental
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fastening tools that do not allow for such an inclination

during a transfer of torque.

The screw engaging interface may include a torque transfer
zone with a cross-section perpendicular to the longitudinal
axis comprising four or five convex and/or planar sections
alternating with four or five concave sections. The convex
and/or planar sections and concave sections form an engagement
structure about the longitudinal axis along the dental

fastening tool.

The advantages of such a configuration of the torque
transfer zone has already been discussed in relation to the
corresponding zone of the dental screw. In terms of the dental
fastening tool it should be noted that it is particularly
advantageous to use five concave sections alternating with
five convex and/or planar sections 1if the dental fastening
tool 1s designed for a transfer of torque alsco 1in the

aforementioned angled relationship to the dental screw.

A dental fastening tool that allows for an angled torgue
transfer between the longitudinal axis of the dental fastening
tool and the longitudinal axis of a dental screw preferably
has a curved profile in a cross-section along the longitudinal

axis (longitudinal cross-—-section).

The curved profile preferably extends over an angle in
this longitudinal c¢ross-section so that it allows for a
torque transfer taking place between the dental fastening tool
and the dental screw while the relative angle between their
longitudinal axes is in a range of 0 to 25°. Consequently, the

curved profile may extend over a range of at least 25°.

The concave sections preferably have a curved profile in a
cross—-section perpendicular to the longitudinal axis of the
dental fastening toocl. Further, the convex sections may have a
curved profile, in particular a circular shaped profile, or

may 1nclude a profile that is Dboth curved and straight
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(linear). This corresponds to a convex and planar section
along the circumference of the screw engaging interface. As
previously described, 1t is also possible to use a planar
section instead of a convex section. The skilled person will
appreciate that a planar section 1is represented by a straight
line in the fastening tool’s cross-section perpendicular to

the longitudinal axis.

Preferably, the convex and/or planar sections and concave
sections are connected or are merged at points of transition,
and at each point of transition an angle between a tangent to
the profile of the concave section and a tangent to the convex
section is in a range of 90° to 180° or to 160°, preferably
95° to 150°.

Similar to the dental screw, implementing an angle for a
point of transition in the design of the dental fastening tool
that lies within above-listed ranges has been shown to provide

for a smooth and efficient transfer of torque.

The lower angles in a range of 90° to 110° and in
particular 96° to 104° particularly enhance torque transfer
between the tool engaging interface of a dental screw and a

screw engaging interface of a dental fastening tool.

The greater angles 1in a range of 130° to 180° and in
particular in a range of 142° to 148° may advantageously be
combined with a higher number of aforenoted concave sections
and convex and/or planar sections, in particular five of each.
The angles 1n these ranges still provide for an efficient
transfer of torque. They further allow for a configuration of
the screw engaging interface that 1s able to transfer torgue
while the longitudinal tool axis and the longitudinal screw
axis are not aligned, i. e. are inclined in relation to each

other.

The angle at the point of transition of the dental screw’s

profile preferably substantially matches the angle at the
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point of transition of the dental fastening tool.

The point of transition between the alternating concave
sections and convex and/or planar sections may be a point
along the profile of the screw engaging interface, where two
alternating sections continuously or smoothly transition from
one to the other. In this case, the point of transition
represents the point where the curvature changes signs with a
continuous change in slope. As a result, a tangent to this
point of transition has the same slope when being based on the
adjacent concave section or the adjacent convex and/or planar

section.

Alternatively, the point of transition may also be a
point, where the alternating sections transition from one to
the other in a discontinuous manner. In this case, the
curvature changes signs or 1its direction with a sudden shift
in slope. Consequently, a tangent at this point of transition
derived based on the adjacent concave section results in a
different slope compared to a tangent at this point of
transition derived based on the adjacent convex and/or planar

section.

The screw engaging interface may include a pick-up zone
for holding a dental screw, the pick-up zone preferably being
located adjacent, proximally to, and/or at least partially

along the torque transfer zone.

The presence of a pick-up zone facilitates handling of a
dental screw since the dental screw can be handled while being
attached to the dental fastening tool. This is also
advantageous since 1t prevents contamination of the dental

screw during handling.

The pick-up zone may have a conical shape, 1in particular
if the transfer of torque can only be effected while the
longitudinal axis of a dental screw and the dental fastening

tool are aligned with each other.
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Alternatively, the pick-up zone may also have a curved
profile in the longitudinal cross—-section as described above
in relation to the curved torque transfer zone of the dental
fastening tool. Such a pick-up zone may also at least partly

serve as a torque transfer zone.

In any case, the pick-up zone will, for example, be able
to interact with a dental screw having a tapering tool
engaging interface 1in order to establish the pick-up and

retaining function via friction.

The screw engaging interface may further 1include a
verification zone for verifying the type of a dental screw
when engaging said dental screw. The verification zone 1is
preferably located at the distal end of the tool engaging

interface.

As described in relation to the dental screw from above,
the verification zone has the purpcose to verify an appropriate
use of the dental fastening tool, e. g. that the dental
fastening tool 1is used with a corresponding dental screw.
Thus, it 1s possible to prevent an unintended use of the

dental fastening tool.

The disclosure further provides a dental fastening set.
The dental fastening set comprises a dental screw, in
particular a dental screw according to one of the previously
described configurations. The dental fastening set also
comprises a dental fastening tool and in particular a dental
fastening tool configured as described above. The dental screw
and the dental fastening tool each comprise a torque limiting
portion, wherein the torgque limiting portion of the dental
screw 1is configured to bear a maximum torque that is higher
than the maximum torgque that is transferable wvia the torque

limiting portion of the dental fastening tool.

For a transfer of torque, the dental fastening tool and

the dental screw correspond to each other. More specifically,
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the tocl engaging interface of the screw and the screw
engaging 1interface of the dental fastening tool correspond to

each other.

Due to above-defined relationship between the torque
limiting portion of the dental fastening tool and the torgque
limiting portion of the dental screw, failure during use of
the dental screw and the dental fastening tool is configured
to occur on the side of the fastening tool first.
Consequently, damage to the dental screw or dental components
is prevented. Designing the fastening set so that failure
occurs further away from the dental component that is in
engagement with the dental screw (such as a dental implant)
makes the replacement of any of these dental components,

dental screws or dental tools easier.

The dental screw of the dental fastening set may comprise
a tool engaging interface, wherein the tool engaging interface
includes a torque transfer zone with a cross-section
comprising convex and/or planar sections alternating with
concave sections, wherein the convex and concave sections
preferably have curved profiles. For transferring torgque in an
engaged state of the dental screw and the dental fastening
tool, at least an intermediate section of each of the convex
and/or planar sections of the dental screw faces a profile of
a concave section of the tool engaging interface at a

distance.

Due to this distance, the convex and/or planar section of
the dental fastening tool is not in engagement with the dental
screw. This prevents a transfer of torque from the dental
fastening tool to the dental screw at the part of the profile
that would be otherwise rather inefficient. The transfer of
torque may also cause an increase in wear due to the
orientation of the contacting surface that negatively affects
the transfer of torque as will be described in more detail
further below. In other words, with such a configuration the

torque transfer primarily takes place at the points of
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transition between the concave section and the convex and/or
planar section of the screw engaging interface of the dental
fastening tool and the tool engaging interface of the dental

SCrew.

This results in this configuration also reducing wear at
the convex and/or planar sections of the dental fastening
tool. Wear may be reduced even further by using steel as a
material for the dental fastening tool and, preferably,
titanium or a titanium alloy as a material for the dental

SCrew.

The torque transfer zone of the dental screw and the
torque transfer zone of the dental fastening tool have a
rotaticonal play when being engaged with each other, in
particular a play in a range of 1° to 3.5° and preferably 1.5°
to 3°.

In other words, the cross-sectional profile of the torque
transfer zone of the dental screw and the torque transfer zone
of the dental fastening tool correspond to each other but do
not necessarily match each other completely so that they are
configured to provide such a rotational play. This rotational
prlay serves as haptic feedback to a dental professional for
determining the begin of a torgque transfer. In particular, the
dental professional is able to easily realize when contact is
established between the profile of the dental fastening tool
and the dental screw during rotation and, thus, the initiation
of torque transfer. The rotational play also facilitates
insertion of the dental fastening tool. This particularly
applies if the dental fastening tool 1is configured to (only)
allow torque transfer with the longitudinal axes of the dental
fastening tool and the dental screw being aligned with each

other.
The dental screw and the dental fastening tool may further

each comprise a pick-up =zone configured to engage each other

by friction. As already described above, such a pick-up 2zone
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facilitates handling of the dental screw and prevents
contamination, 1in particular since a dental professional does

not have to directly hold the dental screw.

The dental screw and the dental fastening tool may further
each comprise a verification zone configured to allow
engagement of the torque transfer zone of the dental fastening
tool and the torque transfer zone of the dental screw when the

dental fastening set is fully engaged.

In other words, a transfer of torque 1is only truly
enabled, if the verification zones of the dental screw and the
dental fastening tool are in full engagement. Without full
engagement, the transfer of torque is at least hardly
achievable and preferably impossible. As discussed above, this
prevents damage to the dental fastening tool, the dental
screw, and dental components from occuring of these are not

intended to be used in combination.

Further, the disclosure provides a dental restoration
support set comprising a dental screw, in particular a dental
screw according to a configuration described above, and a
dental component, wherein the dental component is in
particular a dental implant, an abutment, and/or an artificial
tooth.

In this combination, the smaller design of the dental
screw allows for an increase in strength of the dental
restoration support set and/or a smaller size of the dental

restoration support set.

The dental screw may comprise a support surface. The
support surface may be inclined in relation to a longitudinal
axis of the dental component. Accordingly, the dental
component comprises a screw seat. The screw seat may be
inclined at an angle in relation to the longitudinal axis of
the dental screw so that at least in a pre-fastened state a

contact between the support surface of the dental screw and
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the screw seat 1is generally established by a line contact.
During contact of the screw seat and the support surface, the
longitudinal axis of the screw seat 1is aligned with the

longitudinal axis of the support surface.

The angular relationship between the support surface of
the dental screw and the screw seat of the dental component
that at least initially results in a line contact between the
support surface and the screw seat has the advantage that this
contact 1s more predictable than a surface contact leading to
a better predictability of the fastening process.
Consequently, it helps in predetermining the flow of forces
within the screw and, thus, improves the predictability of
failure. The line contact is preferably at a position at or

close to the outer diameter of the screw head.

When being fastened, the angular gap between the support
surface of the dental screw and the screw seat of the dental
component may at least partially c¢lose. As a vresult, the
increase 1in torque 1is dampened at the end of fastening. The
dental professional can predict the end of fastening more
easily. As a vresult, 1t 1is less 1likely that damage to the
dental screw, the dental fastening tool, or the dental

component occurs.

The screw seat as well as the support surface are

preferably both formed as conical angular surfaces.

The dental screw comprises a threaded portion and the
dental component comprises a threaded hole. In a fastened
state, the thread flank of the threaded portion and the thread
flank of the threaded hole, which are 1in contact with each
other, are each 1in contact along at least 70% of their

profile’s length in a radial direction.
In other words, when looking at the contact between the

two flanks of the threads of the dental screw and the dental

component in a profile of a longitudinal cross-section of the
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screw 1in a fastened state, the two thread profiles are in
contact with each other along a length of at least 70% of each
of their lengths. More specifically, the proximal flank of the
dental screw’s threaded portion is in contact with a distal
flank of a dental component’s threaded hole along at least 70%
of each of their lengths along the thread flanks in a radial

direction in relation to the dental screw’s longitudinal axis.

This configuration has the advantage that the surface
contact between the dental screw and the dental component is
enhanced compared to normal threads, such as metric ISO-
threads, so that the distribution of forces for fastening the
dental screw within the threaded hole of the dental component
is more uniform. It also allows for a build-up of the
necessary tensile force for fastening with fewer revolutions
and, thus, a quicker fastening and enables a shorter thread
design. This enables a smaller design for the dental screw as
well as for the threaded hole o©of the dental component. The
strength o©of the dental restoration support set can Dbe

increased and/or its total size can be decreased.

SHORT DESCRIPTION OF THE DRAWINGS

The following figures illustrate preferred embodiments of
the present invention. These embodiments are not to Dbe
construed as limiting but merely for enhancing the
understanding of the invention in context with the following
description. In these figures, same reference signs refer to
features throughout the drawings that have the same or an
equivalent function and/or structure. A repetitive description
of these features is generally omitted for a concise

description.
Figure 1 is a cross-—-sectional view along the longitudinal

axis of a dental screw and in particular of a tool engaging

interface of the dental screw;
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Figure 2 is a plan view of the tool engaging interface of

the dental screw illustrated in figure 1;

Figures 3a and 3b are cross-sectional views perpendicular
to the longitudinal axis of the dental screw shown in figures
1 and 2 illustrating the tool engaging interface in engagement

with a screw engaging interface of a dental fastening tool;

Figure 4 is a partial side view of the dental fastening

tool shown in figures 3a and 3b;

Figure 5 is a cross—-sectional view perpendicular to the
longitudinal axis of the dental fastening tocl shown in
figures 3 and 4 at the level of a torque transmission section
of the fastening tool;

Figures 6a and 6b are cross—-sectional views along the
longitudinal axes of the dental screws at the level of the
tool engaging interface and 1in engagement with a dental

fastening tool;

Figure 7 is a three-dimensional view of a dental screw

according to another embodiment;
Figure 8 is a three-dimensional view of a dental
fastening tool according to another embodiment for fastening

the dental screw shown in figure 7;

Figure 9 1s a detailed wview of the screw engaging

interface of the dental fastening tool of figure 8;

Figures 10a and 10b illustrate the functionality of the

screw engaging interface’s verification zone;

Figure 11 is a side view of another embodiment of a screw

engaging interface of a dental fastening tool;

Figure 12 1is a frontal view of the screw engaging

Page 462 of 606 Straumann USA Exhibit 1023



WO 2020/260263 21 PCT/EP2020/067467

interface of the dental fastening tool shown in figure 11;

Figure 13 1s a schematic cross-sectional vwview of a
threaded engagement between a dental screw and a dental

implant; and

Figure 14 is a cross—-sectional view along the
longitudinal axes of a dental screw, an abutment, and an

implant in engagement according to yet another embodiment.

DETATLED DESCRIPTION OF PREFERRED EMBODIMENTS

Figure 1 shows a cross—-sectional view along the
longitudinal axis LS of a dental screw 10 according to an
embodiment. In the following, a cross-section along a
longitudinal axis is also referred to as a longitudinal cross-
section. The longitudinal cross-section of the dental screw 10
in figure 1 shows the screw head 13 and a part of the screw
shank 14. The screw head 13 comprises a tool engaging
interface 20. As shown 1in figure 1, the tool engaging

interface 20 is preferably formed as a recess.

For transferring torque, the tocl engaging interface 20
comprises an engagement structure. This engagement structure
includes convex sections 21 and concave sections 22. The
convex sections 21 alternate with the concave sections 22.
There 1is an equal number of convex sections 21 and concave
sections 22. As illustrated, these sections are arranged on an
inner circumferential wall of the tool engaging interface 20

and form a torgque transfer zone 25b.

The tool engaging interface 20 of the exemplary embodiment
of a dental screw in figure 2 comprises five convex sections
21 and five concave sections 22. As seen 1in a cross-—-section
perpendicular to the longitudinal axis LS of the dental screw
10 (also referred to in the following as a perpendicular

cross—-section), the convex sections 21 and concave sections 22
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form longitudinal engagement protrusions 24 extending from a
circle 26. This circle 1s defined by the maximum inner
diameter of the tool engaging interface 20. In case of a
tapered tool engaging interface 20 as further described below,
the diameter of the circle 26 decreases from the proximal end
to the distal end of the dental screw 10.

In order to achieve a compact yet durable design for the
dental screw 10, 1t has been found to be advantageous to
provide the tool engaging interface 20 with four or five
concave and convex sections each. Preferably, the screw
engaging interface of a dental fastening tool comprises
numbers of concave and convex sections that corresponds to the
numbers of the concave and convex sections of a dental screw

to be engaged.

As will be described in more detail below, five sections
of each of the convex and concave sections is preferred for a
fastening tool that allows an efficient and an angular
application of torque (i. e. an application of torque wvia an

angle) .

A number of four sections of each of the concave and
convex sections has been found to be particularly advantageous
for a combination of a dental screw and a fastening tool whose
longitudinal axes are aligned during the application of
torque. In such an embodiment, the geometry of the engagement
structures results in a very precise engagement and efficient

torgque transfer.

In the exemplary embodiments of dental screws and
fastening tools shown in the figures, the concave sections 22
and the convex sections 21 have a curved profile. Nonetheless
and as previously described, the convex sections 21 may also
be planar. The concave sections 22 and convex sections 21 form
an engagement structure. Along the profile of the engagement
structure in a perpendicular cross-section, the concave

sections 22 and the convex sections 21 are connected at points
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of transition 23. In the embodiment of figure 2, the
transition between the concave sections 22 and the convex

sections 21 is continuous.

However and as described above, the transition between
these sections may instead be a discontinuous transition. An
example of a discontinuous transition along a profile of the
engagement structure is shown in figure 5 for a fastening tool
30. Here, a point of transition 43 of a screw engaging
interface 40 of the fastening tool 30 1is discontinuous 1in
terms of a change in slope. Due to this discontinuity, the
point of transition 43 represents a corner along the profile
of the screw engaging interface 40 as seen in a perpendicular
cross—-section in relation to the longitudinal axis LT of the
dental fastening tool 30. In the engagement structure 44, this
point of transition 43 of the profile results in a

longitudinal edge (cf. figure 4).

At the point of transition 23, the transfer of torque from
a fastening tool 30 to the dental screw 10 is most effective.
The tangent to the profile of the tool engaging interface 20
at this point of transition 23 extends in a direction closest
to a radial direction. As a result, a torque applied by means
of a fastening tool results at this pecint along the engagement
profile in the maximum force component perpendicular to the
surface of the tool engaging interface 20 and the minimum
force component parallel to this surface. Consequently, torqgque
transfer 1is very efficient at this point between a dental
fastening tool and the dental screw 10, whereas the amount of
wear 1s relatively low. Thus, it is advantageous to transfer
torque between a fastening tool and the dental screw 10 at and

near the point of transition 23.

A dental fastening tool 30 for transferring torque to a
dental screw 10 comprises an engagement structure 44 that
corresponds to the engagement structure 24. Figure 5 shows an
exemplary embodiment of such a dental fastening tool 30 with

an engagement structure 44 in a perpendicular cross-section in
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relation to a longitudinal axis LT of this tool. The
engagement structure 44 of the dental fastening toocl 30 1is
part of a torque transfer zone 45b (cf. figure 4) .
Corresponding to the dental screw 10, the cross-—-sectional
profile of the engagement structure 44 comprises convex
sections 41 and concave sections 42. The convex sections 41
and the concave sections 42 merge or transition into each
other at points of transition 43. Like the points of
transition 23 of the torque transfer =zone 25b of the dental
screw 10, the point of transition 43 may be continuous or
discontinuous points of transition 43. As already explained
above, the point of transition 43 of the dental fasting tool
30 illustrated in figure 5 1is a discontinuous point of

transition.

Further, the concave section 42 1is preferably curved. The
convex section 41 may be curved and/or planer. In the
exemplary embodiment 1llustrated 1in figure 5, the convex
section 41 1is curved and, more specifically, has a circular

shape.

As described above, the angle at the point of transition
43 between a tangent to the convex section 41 and a tangent to
the concave section 42 is preferably in a range of 90° to 180°
or to 160°, preferably 95° to 150°. The closer this angle 1is
to 90°, the more efficient 1is the torque transfer from the
dental fastening tool 30 to the dental screw 10 at the point
of transition 43. At 90°, the transfer of torque is basically
performed 1in a circumferential direction. There 1is basically
no force component acting in a direction parallel to the
surface of the engagement structure 44 (which extends
radially) and, as a result, wear of this surface caused by
torque transfer can basically be prevented. For example, the
dental fastening tools 130, 230 shown in figures 8 to 11 are

designed for such an efficient torque transfer.

Figures 3 show a dental fastening tool 30 that has been

inserted into a dental screw 10 (see figure 3a). The dental
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fastening tool 30 is then rotated about its longitudinal axis
LT so that the engagement structure 44 of the dental fastening
tool 30 1is Dbrought 1into engagement with the engagement
structure 24 of the dental screw 10 (see figure 3b). As
described above, this rotational play provides haptic feedback
tc a dental professional and facilitates insertion of the
screw engaging interface 40 of the fastening tool 30 into the
tool engaging interface 20 of the dental screw 10. The
rotation of the screw engaging interface 40 within the tool
engaging interface 20 about the aligned longitudinal axes LT
and LS from the intermediate position in figure 3a to the
engagement position in figure 3b is about 0.5 times p. As
described above, the rotational play P between rotational
engagement orientations, 1. e. an engagement orientation for
fastening and an engagement orientation for loosening is
preferably 1° to 3.5° and preferably 1.5° to 3°.

Once 1n engagement, torque 1s transferred across the
concave section 42 of the dental fastening tool 30 to the
convex section 21 of the dental screw 10. This is
schematically indicated in figure 3b by means of thick black
lines. More specifically, torque 1s transferred along the
profiles of the engagement structures 24, 44 Dbetween the
transition points 23, 43 to intermediate positions, preferably
the middle position, along the concave sections 42 of the
fastening tool 30 and the convex sections 21 of the dental
screw 10. In other words, there is essentially no transfer of
torgue along the profile in the region of the convex sections
41 of the fasting tool 30 and the convex sections 21 of the
dental screw 10. This is due to a gap being present between
the convex sections 41 and the concave sections 22 facing each
other while Dbeing engaged state. As a result, no wear 1is
caused 1in this area. Further, torque 1s provided 1in an
efficient way at the transition point and its vicinity.
Transfer of torgque alsoc takes place in an area further away
from the outer wall of the dental screw 10, i. e. in an area
with a higher wall thickness. Due to this and the torque

transfer along the curved concave section 42 and the
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correspondingly curved convex section 21, stress
concentrations are avoided. Consequently, these features also

enable a more compact design of the dental screw.

Figure 4 illustrates a partial view of a dental fastening
tool 30 in a longitudinal cross-section. The dental fastening
tool 30 is also illustrated in the longitudinal cross—-section
in figures 6 referred to further below. As 1illustrated in
figure 4, the torque transfer zone 45b of the screw engaging
interface 40 i1s curved. More specifically, it is in particular
at least partly a basically circular profile. Further, at the
distal end 32, the dental fastening tool 30 preferably has a
rounded tip 33. This geometric configuration allows to tilt
the dental fastening tool 30 while transferring torgque from
the dental fastening tool 30 via the screw engaging interface
40 to the tool engaging interface 20 of the dental screw 10.
This is, for example, 1illustrated in figures 6, where the
longitudinal axis LS of the dental screw 1s inclined in
relation to the longitudinal axis LT of the fastening tool 30.
Further, above-described curved and rounded configuration of
the screw engaging interface 40 prevents damage or scratches
to the surface of the engagement structure 24, which may
otherwise reduce the strength of the dental screw 10. Similar
to the dental screw 10, the torque transfer zone 45b alsoc acts
as pick-up zone 45a as will be described 1in more detail

further below.

The dental fastening tool of figure 4 also comprises
proximally to the screw engaging interface 40 a torgque
limiting portion 35. Preferably, a shank 36 1s arranged
between the screw engaging interface 40 and the torqgue
limiting portion 35 so that the dental fastening tool 30 does
not break within the tocl engaging interface 20 of the dental
screw 10 during failure. This facilitates removal of the part
of the dental fastening tool 30 comprising a portion that

remains inside the tool engaging interface 20.

As already described above, the torque limiting portion 35
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is configured to fail if a torque applied exceeds a predefined
maximum value. Preferably, the torque 1limiting portion 1is
configured to bear a maximum torque of 35 Ncm or less, and
preferably in a range of 27.5 Ncm to 34 Ncm and more

preferably in a range of 28 Ncm to 33 Ncm.

As illustrated in figure 4, the torque limiting portion 35
may be designed with a reduced <cross-section so that the
strength at this cross-section is reduced. In other words, the
torgue limiting portion 35 has the lowest section modules
along the dental fastening tool 30. Consequently, the torgque
limiting portion 35 has a section modulus that is lower than
the section modulus of the waisted portion adjacent to the

screw engaging interface 40 and the shank 36.

As illustrated in figure 1, the convex sections 21 of the
tool engaging interface 20 that form the tip of the
longitudinal engagement protrusions 24 are chamfered at their
proximal ends, 1.e. at the entrance for the dental fastening
tool to the tool engaging interface 20. The resulting chamfers
27 facilitate insertion of a dental fasting tool. On the one
hand, they allow an 1initial insertion of a dental fastening
tool without the engagement structure 44 of the dental
fastening tool 30 being correctly aligned with the engagement
structure 24 of the dental screw 10 in a rotational direction.
On the other hand, the 1longitudinal axis LS of the dental
screw 10 may initially have too much inclination in relation
to the longitudinal axis LT of the fastening tool 30. Here,

the chamfers 27 have a guiding function.

Further, the dental screw 10 in figure 1 comprises a
tapered tool engaging interface 20. More specifically, the
tool engaging interface 20 becomes narrower 1in a direction
from the proximal end 11 to the distal end of the dental screw
10. In other words, the tool engaging interface 20 may have a
substantially conical shape. Due to the tapered shape, the
tool engaging interface 20 forms a pick-up =zone 25a for

picking-up and retaining a dental screw. In this exemplary
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embodiment of a dental screw and as 1illustrated in figures 1,
2, and 6, the pick-up =zone 25a and the torque transfer =zone

25b overlap each other.

The pick-up function will be explained in the following in
more detail under reference to figures 6. As illustrated in
figure ©6a, a fastening tool 30 may engage the dental screw 10
by friction when the fastening tool 30 1s inserted along the
longitudinal axis LS 1into the recess of the tool engaging
interface 20. Since the tool engaging interface 20 is tapered,
the friction caused due to insertion of the fastening tool 30
enables the pickup function. More specifically, the dental

screw 10 can be retained by the fastening tool 30.

As described above, the angle of the taper 1is preferably
chosen in a range of 5° to 12°, in particular 6° to 9°, or may
be substantially 7°. Alternatively, it may be in a range of
10° to 12°, or may be substantially 11°. These values allow to
safely retain a dental screw and at the same time allow the
connection between a fastening tool 30 and the dental screw 10
to Dbe easily releasable. Thus, these angles also prevent

unnecessary wear from occurring.

Besides the pick-up function, the taper of the tool
engaging interface 20 also ensures optimum engagement between
the engagement structures of the dental fastening tool 30 and
the dental screw 10. This 1s schematically shown in figures 6a
and 6b. In figure 6a, the dental fastening tool 30 has its
initial size, 1.e. 1t has not Dbeen subject to wear. As a
result, engagement between the dental fastening tool 30 or
more specifically the screw engaging interface 40 occurs on
the proximal side of the toocl engaging interface 20 of the

dental screw 10.

Preferably, the dental fastening tool 30 is configured to
be reusable and 1is preferably made of metal, in particular
steel. As a result, wear occurs during continued use and reuse

of this tool. Wear occurring at the engagement structure 44 of
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the dental fastening tool 30 results in a decrease of the size
of this structure. However, since the tool engaging interface
20 of the dental screw 10 1s tapered, the dental fastening
tool 30 will simply be pushed further into the tool engaging
interface 20. This achieves the same gquality of engagement,
which ensures an efficient transfer of torque. This is shown
in figure 6b, where the dental fastening tool 30 that has been
subject to wear is now engaging the tool engaging interface 20

of the dental screw 10 more distally.

Figure 7 i1llustrates another embodiment of a dental screw
110. As illustrated in figure 7, the dental screw 110
comprises a torque limiting portion 115 that 1is directly
adjacent to the screw head 113. The skilled person will
appreciate that such a torque limiting portion 115 may also be
present along the screw shank 14 in the embodiment of a dental
screw 10 illustrated in figure 1, either at the same position

or at a different position along the screw shank 14.

Similar to the torque limiting portion 35 described in
relation to the dental fastening tool 30, the torgque limiting
portion 115 has the smallest section modulus along the part of
the body of the dental screw 110 that transfers torgque, 1i.e.
the part of the body that is subject to increasing shear
stresses and tensile stresses during fastening of the dental

screw 110.

The torque limiting portion 115 is part of and arranged
along the screw shank 114. At the end of the screw shank 114,
i. e. at the distal end 112 of the dental screw 110, 1is a
threaded portion 116. The threaded portion 116 is for engaging
a dental component such as a dental implant 401 or an abutment
402 (cf. figure 14). For example, the dental screw 110 may be
used to attach an abutment 402 to a dental implant 401.

As already defined above, the minimum torque that the

torque 1limiting portion 115 of the dental screw 110 should

withstand and transfer 1is preferably 26 Ncm. When exceeding
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the maximum torque value, the torque 1limiting portion 115
should particularly prevent failure of any part of the dental
screw 110 distally of the torgue limiting portion 115, in
particular a failure of the threaded portion 116. Controlling
the failure of the dental screw 1in this manner ensures that
the dental component, which is in engagement with the dental
screw 110, remains intact. This 1is particularly advantageous
in case of the dental component been a dental implant that is
anchored within the bone tissue of a patient since a revision

of the implant is prevented.

Figure 8 illustrates another embodiment of a dental
fastening tool 130. The screw engaging interface 140 at the
distal end 132 of the dental fastening tool 130 also comprises
convex sections 141 and concave sections 142, which form a
circumferential engagement structure 144. The dental fastening
tool 130 is configured for a dental screw preferably
comprising an engagement structure with a corresponding number
of convex and concave sections. As described above, the convex

sections may also be at least partially planar.

Nonetheless, the dental fastening tcocol 130 particularly
differs from the dental fastening tool 30 of the previous
figures 1in terms of the screw engaging interface 140. 1In
particular, the screw engaging 1interface comprises four of

each of the convex and concave sections instead of five.

Turning to figure 9, the screw engaging interface 140 of
the dental fastening tool 130 also differs in relation to the
previous embodiments in that the pick-up zone 145a is separate
from the torque transfer zone 145b. More specifically, the
torque transfer zone 145b is located adjacent and distally to
the pick-up zone 145a. In other words, the pick-up zone 145a
does not overlap with the torque transfer zone 145b. The pick-
up zone 145a basically has a conical shape for engagement with
a corresponding pick-up zone of a dental screw by friction to
facilitate handling of a dental screw as has already been

described above.
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Although the torque transfer zone 145b of the dental
fastening tool 130 of figure 9 has a concave shape similar to
the pick-up zone 145a, it may alternatively have a cylindrical
form as shown in another embodiment of a dental fastening tool
230 illustrated 1in figures 11 and 12 and described further

down below.

In addition to the pick-up =zone 145a and the torque
transfer zone 145b, the dental fastening tool 130 comprises
adjacent to its distal end 132 a verification zone 145c. On
the one hand, this verification zone 145c has the function to
prevent engagement with the tool engaging interface 120b of a
dental screw 110b that does not comprise a verification 2zone
with a corresponding shape (cf. figure 10b). Further, a dental
screw 110b without a corresponding verification zone may also
prevent engagement of a pick-up zone 145a since it will not be
possible to insert the dental fastening tool 130 far enough
into the tool engagement interface of this dental screw 110b

for bringing these zones into engagement.

On the other hand, if a dental screw 110a comprises a
corresponding verification zone such as the dental screw 110a
in figure 10a, the dental fastening tool 130 is able to engage

the tool engaging interface 120a of this screw.

Figures 11 and 12 illustrate yet another embodiment of a
dental fastening tool 230 with a screw engagement interface
240 similar to the screw engaging interface 140 of the
previous embodiment. However, 1in difference to the previous
embodiment, the dental fastening tool 230 does not comprise a
verification zone. Instead, the screw engaging interface 240
may only comprise a pick-up =zone 245a and a torque transfer
zone 245b. Although in the embodiment of a dental fastening
tool 230 shown in figure 11 and in the embodiment of a dental
fastening tool 130 shown 1in figure 10 the torgque transfer
zones 145b, 245b are located adjacent and distally to the
pickup zones 145a and 245a, the skilled person will appreciate

that this sequence may well be reversed. Thus, the pick-up
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zones 14ba, 245a may be located distally to the tordque
transfer =zones 145b, 245b. Further, the pick-up zones 145a,
245a and the torgque transfer zones 145b, 245b do not have to
be adjacent to each other but may be spaced apart from each

other.

For a cost-efficient production, the concave sections 242
are machined in a proximal direction beyond the screw engaging
interface 240. As a result, the pick-up =zone 245a Dbasically
has a conical shape that 1is interrupted by concave sections.
However, this is functionally not necessary although it may
provide a more defined friction between the pick-up zone 245a
and a corresponding dental screw. The same applies to the

dental fastening tools of the previous embodiments.

Figure 12 idillustrates a frontal view of the dental
fastening tool 230 as seen from the distal end 232. As
illustrated in this figure, the screw engaging interface 240
comprises four convex sections 241 alternating with four
concave sections 242. As already noted in relation to the
previous embodiments, the convex sections 241 may instead be
planar sections. In this exemplary embodiment, the convex
sections 241 are curved and have in particular a circular
shape as seen in a perpendicular cross-section in relation to

the longitudinal tool axis LT.

As shown by way of example in figure 12, the angle d
between a tangent to the convex sections and a tangent to the
concave sections 1is at least close to the optimal angle of
approximately 90 °for transfer as explained above. In other
words, the angle a is in above-noted lower range. Thus, the
configuration of the torque transfer =zone 245b of the screw
engaging interface 240 provides for an efficient transfer of
torque and 1is less prone to wear during continued use and
reuse. For keeping wear of the dental fastening tools of this
disclosure low, at least the screw engaging interfaces and
preferably the fastening tool is made of metal, in particular

steel.
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In difference to the dental fastening tool 30 of the
previous figures, the screw engaging interface 240 is only
engageable with the tool engaging interface of a dental screw
if the longitudinal tool axis LT and the longitudinal axis are
basically in alignment. As described above, this alignment may
be facilitated by providing chamfers at the entrance to the

tocl engaging interface of a dental screw.

Figure 13 is a schematic longitudinal cross-section of a
threaded engagement between a dental component, 1in particular
a dental implant 301, and a dental screw 310. Naturally, this
configuration is applicable for any combination of a dental

component and a dental screw.

In a tightened state, a distal flank 303 of the dental
implant’s thread is in tight contact with a proximal flank 318
of the dental screws threaded portion 316. Thus, the force
provided by tightening the dental screw 310 to fasten another
dental component to the dental implant 301 is transferred as
contact force between the thread flanks 303 and 318.

In the configuration of this disclosure, the threaded hole
of the implant 301 and the outer thread of the dental screw
310 are dimensioned so that the overlap of the dental flanks,
indicated in figure 13 as black continucus lines, is at least
70% of the length of each of the thread flanks in a radial
direction. The length of the thread flanks 1in a radial
direction is defined as the length between the tip of a thread
and 1its root that allows for transfer of forces 1in a
longitudinal direction of the threaded screw shaft of the
dental screw or threaded hole of the dental component. For
comparison, normal threads such as threads according to the

ISO-standard only have an overlap of at least 60%.

Further, the overlap of the threaded connection according
to this embodiment 1is up to 90%, 93%, and preferably ©96%.
Nonetheless, 1t 1is particularly the difference 1in minimum

overlap of 10% in comparison to ISO-threads that allows for a
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significantly improved strength of the thread. This result
enables a more compact design of the dental screw 310 since
the transfer of compressive forces within this threaded

connection is more effective.

Figure 14 shows a partial cross-sectional wview 1in a
longitudinal direction along the longitudinal screw axis LS.
It illustrates an abutment 402 that 1is fastened to a dental
implant 401 wvia a dental screw 410. As described above, the
torgue 1limiting portion of a dental screw according to the
present disclosure 1s dimensioned to transfer at least a
minimum amount of torgue. Further, the dental screw 1s
configured for a controlled failure at torque wvalues that

exceed a maximum torgue value.

When fastening the dental screw 410 of figure 14 to the
dental implant 401, a support surface 417 of the screw head
413 at the distal end of the screw head 113 is pressed against
a screw seat 404 of the dental abutment 402. As a result of
the contact established between the support surface 417 and
the screw seat 404, a part of the torgque transferred from a
dental fastening tool (not shown) via the tool engaging
interface 420 of the dental screw 410 is transferred to the
abutment 402.

As also shown in figure 14, the screw seat 404 and the
support surface 417 have a conical shape. The conical shape of
the screw seat 404 and the conical shape of the support
surface 417 have cone angles that differ from each other.
Preferably, the cone angle of the support surface 417 is
larger than the cone angle of the screw seat 404. However, a
configuration, in which the cone angles are dimensioned vice
versa 1s alternatively possible. The difference between the
cone angles of the support surface 417 and the screw seat 404

is indicated as y in figure 14.

Due to this angle vy, a contact between the support surface

417 and the screw seat 404 1is essentially established by a
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line contact. This is on the one hand advantageous since such
a line contact causes less torque to be transferred from the
dental screw 410 to the abutment 402. On the other hand, the
torgue transferred and not used to tighten the threaded
connections can be more accurately determined. Both advantages
allow for a more predictable Dbehavior of a torque limiting
portion of the dental screw 410. In other words, this
configuration renders the failure of the dental screw 410 at
the torque limiting portion more reliable and, thus, may

contribute to a more compact design of the dental screw 410.

As previously described, the gap created due to the
difference vy between the cone angles may at least partially be
closed at the end of fastening process of the dental screw
410. This closure of the gap 1is caused by deformation of the
screw seat 404 and the support surface 417 and further
decreases the amount of torque that is transferred towards the
threaded portion of the dental screw 410 in relation to the
amount of torque that is transferred to the abutment 402. This
change 1in transfer ratio has a dampening effect during the
application of torgque and enables a more precise adjustment of
the maximum torque at the end of fastening the threaded
connection between the dental screw 410 and the dental implant
401. Thus, these features of the screw seat 404 and the
support surface 417 and their configuration 1in a dental
assembly also enable a more compact design for the dental

screw 410.
REFERENCE SIGNS

The following lists the last two digits of the reference
signs used in the description and the drawings. Throughout the
drawings these digits refer to features that have the same or
an equivalent function and/or structure. The preceding digit

represents the embodiment.

1 dental implant
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o angle at point of transition between tangent to
convex section and tangent to concave section

B rotational play between dental screw and fastening
tool

v difference in cone angle between screw seat and

support surface of screw head
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CLAIMS

1. A dental screw (10) for fixing dental components (1, 2) to
each other, the dental screw having a proximal end (11), a
distal end (12), and a longitudinal axis (LS), wherein the
dental screw further comprises a screw head (13) including a
tocl engaging 1interface (20} for engaging a fastening tool
(30) at the proximal end and distally to the screw head a
screw shank (14), the screw shank comprising a torgque limiting
portion (15) and distally to the torque limiting portion a
threaded portion (16) for engaging a dental component (1, 2),
wherein the dental screw 1is configured to transfer a minimum
torque of 26 Ncm and the torgque limiting portion is configured
to 1limit the torque transferable to a maximum torgque for

preventing damage to the threaded portion.

2. The dental screw (10) according to claim 1, wherein the
torgque limiting portion (15) has the smallest section modulus

along the shank.

3. The dental screw (10) according to claim 1 or 2, wherein
the maximum torque transferable at the torgque limiting portion
(15) is 38 Ncm, 36 Ncm, 34 Ncm, or 32 Ncm.

4. The dental screw (10) according to any one of the
preceding claims, wherein the torque limiting portion (15) is
configured to withstand a maximum tensile force in a range of

300 N to 500 N and preferably in a range of 350 N to 450 N.

5. The dental screw (10) according to any one of the
preceding claims, wherein the tool engaging interface (20)
includes a torque transfer =zone (25b) having a cross—-section
perpendicular to the longitudinal axis (LS) comprising a
profile with four or five convex and/or planar sections (21)
alternating with four or five concave sections (22),

respectively.

6. The dental screw (10) according to claim 5, wherein the
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convex sections (21) and concave sections (22) form
longitudinal engagement protrusions (24) radially extending
from a circle with a maximum inner diameter (26) towards the
longitudinal axis (LS), the engagement protrusions preferably

having chamfers (27) at their proximal ends.

7. The dental sScrew (10) according to any one of the
preceding claims, wherein the tool engaging interface (20)
includes a pick-up zone (25a) that tapers in a direction from
the proximal end (11) to the distal end (12) of the dental
screw, the pick-up zone preferably being located adjacent,
proximally to, and/or at least partially along the torque

transfer zone (25b).

8. The dental screw (10) according to any one of the
preceding claims, wherein the tool engaging interface (20)
further includes a verification zone (25c) for verifying the
type of the dental screw (10}, the verification zone
preferably being located at the distal end of the tool

engaging interface.

9. A dental fastening tool (30), the dental fastening tool
having a proximal end (31), a distal end (32), and a
longitudinal axis (LT), wherein the dental fastening tool
comprises a screw engaging interface (40) at the distal end
for engaging a dental screw (10), in particular a dental screw
according to any one of the preceding claims, and proximally
to the screw engaging interface a torque limiting portion
(35), the torque limiting portion being configured to 1limit
the torque transferable to a maximum torgque for preventing

damage to the screw engaging interface.

10. The dental fastening tool according to claim 9, wherein
the torque limiting portion (35) 1is configured to bear a
maximum torque of 35 Ncm or less, preferably in a range of
27.5 Ncm to 34 Ncm and more preferably in a range of 28 Ncm to
33 Ncm.
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11. The dental fastening tool (30) according to claim 92 or 10,
wherein

the screw engaging interface (40) includes a torgque
transfer zone (45b) with a cross-section perpendicular to the
longitudinal axis (LT) comprising four or five convex and/or
planar sections (41) alternating with four or five concave
sections (42), respectively, and

the convex and/or planar sections (21) and concave
sections (22) form an engagement structure (44) about the
longitudinal axis (LT) along the dental fastening tool, the
engagement structure preferably having a curved profile in a

cross—-section along the longitudinal axis (LT).

12. The dental fastening tool (30) according to c¢laim 11,
wherein the convex and/or planar sections (41) and concave
sections (42) are connected at points of transition (43), and
at each point of transition an angle (Q) between a tangent to
the profile of the concave section and a tangent to the convex
section or the planar section is in a range of 90° to 180° or
to 160°, preferably 95° to 150°.

13. The dental fastening tool (30) according to any one of
claims 9 to 12, wherein the screw engaging interface (40)
includes a pick-up zone (45a) for holding a dental screw (10),
the pick-up zone preferably being located adjacent, proximally
to, and/or at least partially along the torque transfer zone
(45b) .

14. The dental fastening tool (30) according to any one of
claims 9 to 13, wherein the screw engaging interface (40)
further includes a verification zcne (45c¢) for verifying the
type of a dental screw (10) when engaging said dental screw,
the verification =zone preferably being located at the distal

end of the tool engaging interface.
15. A dental fastening set comprising:

a dental screw (10, in particular a dental screw

according to any one of claims 1 to 10, and
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a dental fastening tool (30), in particular a dental
fastening tool according to any one of claims 11 to 15,

wherein the dental screw and the dental fastening tool
each comprise a torque limiting portion (15, 35), wherein the
torque limiting portion (15) of the dental screw is configured
to bear a maximum torque that is higher than the maximum
torque that 1is transferable by the torque limiting portion
(35) of the dental fastening tool.

16. The dental fastening set according to claim 15,

the dental screw (10) comprising a tool engaging interface
(20), wherein the tool engaging interface includes a torgue
transfer zone (25b) with a cross—-section comprising convex
and/or planar sections (21) alternating with concave sections
(22); and

the dental fastening tool (30) comprising a screw engaging
interface (40), wherein the screw engaging interface includes
a torgue transfer zone (45b) with a cross-section comprising
convex and/or planar sections (41) alternating with concave
sections (42),

wherein 1in an engaged state of the dental screw and the
dental fastening tool for transferring torque, at least an
intermediate section of each of the convex and/or planar
sections of the dental screw faces a profile of a concave
section (22) of the tool engaging interface (20) at a

distance.

17. The dental fastening set according to c¢laim 15 or 16,
wherein the torgque transfer =zone (25b) of the dental screw
(10) and the torque transfer zone (45b) of the dental
fastening tool (30) have a rotatioconal play when being engaged
with each other, in particular a play in a range of 1° to 3.5°

and preferably 1.5° to 3°.

18. The dental fastening set according to any one of claims 15
to 17, wherein the dental screw (10) and the dental fastening
tool (30) each comprise a pick-up zone (25a, 45a) configured

to engage each other by friction.

Page 483 of 606 Straumann USA Exhibit 1023



WO 2020/260263 42 PCT/EP2020/067467

19. The dental fastening set according to any one of claims 15
to 18, wherein the dental screw (10) and the dental fastening
tool (30) each comprise a verification =zone (25¢, 45¢)
configured to allow engagement of the torque transfer zone
(45b) of the dental fastening tool (30) and the torque
transfer =zone (25b) of the dental screw (10) when the dental

fastening set is fully engaged.

20. A dental restoration support set comprising a dental screw
according to any one of claims 1 to 10, and a dental component
(1; 2), wherein the dental component is in particular a dental

implant (3), an abutment (2), and/or an artificial tooth.
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Dental treatment aims partial or total replacement
of the daroaged or diseased tooth stracture to testore the
function and esthetics. Over the years, several methods

)
have been employed for this purpose and among these
mmplants have become popular i the recent past.! For-
mation of direct contact between the waplant and the
surrounding bose ie., osseointegration s considered
as the essential parameter that determine the clinical
success of dental mmplants?® According to Alberktson
et al, the six most important factors for establishing a
reliable osse

sintegration are implant material, implant
design, surface quality, bone status, surgical technique
and loading conditions.”

Presently thete are many umplant body des

ions avail-

able and they may be categonzed as cylindes, screw, press

fit or a combination of features. Cylinder or press fit
¥ P

implant has 2 fuction fit insertion and encounter less risk

of pressure necrosis caused due to high nsertion pres-
sure. There s no need to bone tap {evenin dense bone),
and may have the cover screw already 1 place because

no rotational force 1§ tequired to wnsert the implant. As

a result, cylinder or press fit designs were very popular
m the 1980s and were reported to have high mutial suc-
cess rates. However, after 5 years of loading, cylindeical

wnplaots had logs of crestal bone and subsequent vuplaot

fature. This is related to fatigne over load and harméul

21/68/2017

sulted in less bone implant contact and
higher risk of overoad failure.™?

Limplant body desigus with threaded features have
the ability to convert occlusal loads mto more favor-
able compressive loads at the bone interface.” Bolind et

al bad evaloated 85 cyhoder inplants and 85 threade

(machined) wplaots retteved from buwman beings and
observed that the bone-imp
n threaded miplants, and greater masginal bone loss was
observedin th
that thie

it contact (BIC) was greater

6

> cylinder implants.® Huang et al observed

ded woplants could reduce both bone stress and

tmplant bone shding distance. Thus potentially tmproving
4 2 ¥ B £
initial implant stability and long term survival” Implant

hireads are designed to maxinize mutial contact, provide

primary stability, enhance surfa
sion of bone, facilitate disspation of loads at the bone
—implant interface and minimize the micro movement

€ a1cd, Cause COmpres-

to hazen osseomtegration.’

Thread geometry:
Funconal surface area per unit length of the 1m-

plant may be modifi
pararneters: thread pitch, thread shape, and thread depth
and width* (Fig: 1.

ed by varying three geometric thread
z J D O

100@gmai

TPOL =

wary and July 2017, Vol 8, No. 1 &2
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Thread pitch:

Thread pitch is the distance measored between

adjacent threads, measured on the same side of the axts.
Tt also refers to the number of threads per vait leagth.
Therefore, when implants have the same length, smaller
pitch indicates more threads, leading to greater surface
area™™ (Fig 2).

Ancther geometric parameter related to thread pitch
1s lead. Lead is the distance that a screw would advance in

fead

the axial direction per one complete revolution. Several
manufacturers advertise implant bodies with double or
triple thread leads {e.g, Zammer, MNobel Biocare). These
terms relate 1o the manufacturing process and do not
ared. Rather than machining

ncrease functional surfac
one thread ata time with one cutting instrurent, 2 double
thread uses two cutting blades and a trple thread uses
three blades. In 2 single-theeaded screw, lead s equal to
pitch, however o a double threaded screw, fead 15 double

Fig. 1: Geometiic implanit
thread parameters thr

whereas
thread pit

ation to thread
c pitch
the pitch. Triple-

s e
Rxeety S Rtey
i

4: Currernitly available implant thread
emniypes

ing from axial foading.

{epih

SN

>
\\\\ o Widid

Cregt mcduls

dth and depth

Fig. 9 Crest moduie

progressive threads
{foreater depthin
apical portion and
fesser deglhin
ceronal portion)

L
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siant thread des

igns: An

ovarview

Table 1: Available tierature on thread pitch
Authors Method | Implants Bone Load Conclusion
Roberts et | Femur | V-shape threads Natural | 100 grams Higher BIC was observed with
al. {19849 of Rab- bone: horizontal mnplants with greater thread
bits cortical number. The lower the pitch the
and can- higher the BIC
cellous
Chunnetal | FEA Plateau type, plateau with | Jaw bone | 100N axial Effective stress decr
small curvature, triangular model and 157 screw prtch decrea
with 0.7-mm mtch squate mmplant length mcreases.
with 0.9-mm prmh, square
with small radius
L;aur et al. FEA Tmplane length had bigher 1oflo-
! ence than thread pitch on stress
distributton
FEA Titantum mini-implants Traction force | No difference when no abutment

with thread pitches from bone of 20 4530 connected.
0.5 to 1.5mm o the bone When the abutment ws
surface ed the best stress distrib
related to the Jower p\tch h itamce
r\ong et al V-shaped thread pitches faw bone | Axial load and | Stress waaﬂeu Wi th lower
from 0.5 o 1.orom m()'iek bucco-lngual | p
load mm 21:1 ‘)11(11 mthl 38 Eh.ﬁ el
0. 8 nm <hr>wsd more stress.
hread pitch affects stress more
significantly meancellous bone
FEA ' enn’mi wnplants with dif- Vertical and | 0.8mm pitch sh
crent thread pitches (0.8, hortzontal resistance to ve
6, 2.4mm) loading
Chung et al. Branernark with 0.6 mm Natural Zmonths | 0.6mm pitch had more « ‘rf‘stal
20 )8) ® pitch, machined surface bone: of loading b
with 0.5 mm pitch, thee- cortical Mean crestal bone resorption was
mally oxidized surface with | and can- the Branemark group.
0.5 mm pitch cellous he percentage of BIC was

highest in .he thermally oxidized
implzm 3

(2016)°

1

es 1.05mm and (.6mm

Leeetal FEA Implants with thread Jaw bone ial Je Square thread with 0.6mm pitch
(201016 pitches 0.5, 0.6 and 0.8mm model 100N has optimal contact area and
oblique lo ad stress distribution on marginal
of 100N at bone
150 mchne to
wnplant axis
Ossinietal. | Sheep | “Nasrow-pitch” implant Natural |8 weeks of Increasing the implant surface
(20127 thiac (0.5 mmy), “wde-pitch”™ bone: loading area by using implants with
crest nplant (1.7 o) cortical smaller pitch mu‘hr be beneficial
and can- to improw primary stability i
cellous cancellous boue.
Lanet a‘h FEA Triangular with pitches of 143 N axial Opumal thread pitch values for
(2012 0.8, 1.2, 1.6 mm, ¢ trapezoi- and oblique | triangular aﬂd trapezoidal im-
dal with priches of 1.2, 1.6 plants were 1.2 mm and 1.6 mm
mm rcapwtwel\/
Thread pitch with more thaa O 9.
mm exhubited better results for
screwed myplant
Orrmaner Humans | implants wath ﬂhe;yi pitch- Implanes with larger pitch

showed less long term bone loss
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Table 2: Available fiterature on thread shape

Study Method | Thread shape Load Conclusion
Chun et al. (2002)"° FHA Plateau type, platean 100M axsal Plareau shape had maxinuam

with small radios of and 150 tive stress, square thread
curvature, triangular, hieif)d with small radsus had
square and square filleted MmnuUm stress
with small radws

Geng et al. (200421 FHA V-thread, thin thread, fwo | 141 N V-thread and thick square thread
square threads of oblique load | had sw‘nﬁcai iy less stress in
mm and 0.36 mo thread | at 43° cancellous boae.
widiths

Steigenga et al (2004) | Tibia, Rab- | Square thread, Vshaped | No inten- Square-thread design achieved

bits and reverse buttress ronal load- | greater BIC

0ng

V-thread, buttress, reverse | 100 N amal | Maximum stress was locared at
buttress, s e thread toad cervical cortical bone regions
next to the fiest thread.

The maximum von Mises stress
value of the square thread type
was fowest,

Hrslanet al (2010}

FEA Symunetrical, square

and | Awxal foad The contact area of the square
buttressed th !

of 160N hie highe
and oblique |1 hc maximal stress of the square
load of thread was the least

100N at 150
wocline to
suplant axis

Chang et al. (2012)% Acme {trapezoidal) 300 N axial | All micromotion was located

threa d thtrem thread, inad near the wterface of cortical and
square thread, standard cancellous bone.
V-thread An woplast with an square thread

profile might provide the best
primary stability under imme

loading,
et al (2012)% | Homan, 55 | Variable-thread tapered Immedi- The variable-thr
patienis implant (MNobel Active, ate loading, | plant can be a safe and cttcbd
Mobel Biocate) 24-month treatment option.
follow-up
Arnhartet al, (2012)7 Huoman, Vapiable-thread tapered Immed:- Variable-thread destgn showed
177 pa- — NATI (INobel Active 8- | ate loading,
Hents teenal conuection), NAE | 36-month
{Nobel Active external follow-up

Conx iemnn) Standard
rapered — NRE(Nobel
Replace)

Oswalet al (2016 FEA V-thread, buttress, and 100 N axtal | Minimum Von Mises stresses
reverse buttress thread ioad were seen with reverse n tsr-:‘ss

designs thread design at the cortical bone
De Andrade et al square, trapezosdal, and 1 200 INaxial | a torangular thread design results
(2017y% triangular thread desi gnis | occlusal lead | in lowm stress when compared

with square- or trapezoidal-
shaped threads in a simwlated
bonded bene-to-unplant contact
sutface.
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the pitch and m a teiple-threaded
{(Fig: 3). As a tesult, when a one thread lead smplant ro-
tates once, the implant inserts a distance of one thread.
A double-thread mmplant at 1 rpm nserts two threads
An implant with double threads would

fead s triple the pitch

int(::- the h

nsert fwice as Eisf the single threaded and the tuple
threaded ly need a third of the required time
for a single thread.™ The available literature on threa
ed m Table 1

would on

pitch s sumroarts

Thread shape:

in general, bone is constantly remodeling stself to
adapt to external suowlt 1o the surrounding environ-
ment, thie 1s known as bone homeostasis. In 1892, Wolff
observed a direct association between bone form and
mechanical loading and proposed his theory that ‘every
chang or 1fs fuﬂ(‘—

i the form and functon of bone

Hon ahmf\ is followed by certain defirute changes

external form and internal architecture of bor

theory entails that with increasing stresses new bone
formation ¢ while a decreased stress leads to bone
loss. However, other authors have questioned thss theory
after demonstrating t.mt bone resorption also cccurs
under extreme stresse

When an my *planr £eC

CCUrs,

CIVES

optimal functional load,
the surrounding bone experiences remodeling and pro-
duces woven bone. However, under extreme adverse
stresses, microfractures occur m the alveolar bone induc-

ng “osteoclastogenesis”. Smce bone formation is not fast

enough to fill in the damage, the defect becomes worse,

resulting 1 severe bonge loss and ultimately inplant fail-

are. However,

optimal stress distribution s difficult to

Table 3 Avalable iiterature on thread depth

achieve, and too hittle or hi san induce bone

288 Cé

igh stre re-
nce, implant threads should be designed to

maximize the delivery of optimal favorable stresses while

sorption® H

minimizing the amount of exireme adverse siresses (o
the bone implant mterface. In addition, implant threads
should allow for better stabulity and more smplaot surface

contact area.’

The type of £

apphed at the implant — bone

mterface may influence the degree and strength of os-
-

seointegeation. Theee types of loads are generated at

the interface; compressive, tensile and shear forces. In
general, matenals are s;trongesi' under compressive loads
and weakest to shear loads. This 15 true for porcelain,

dental cements, implant mater

is, fization screws and

bone. Compresstve force increases the bone density and
thus mcreases its strength, While, tensile and shear forces
have been shown to result in weaker bone with shear be-
ng the least tolerated by bone. The type of force

hat is
generated depends on the shape of the inplant thread.
Hence, an ideal implant thread design should provide a
bala
rdntnzing shear force generation.”

Tmplant

nce between compressive z2nd tensile forces while

thread shape has also been found to influ-
ence the type of force transferred to the surrounding

bone. [mtial tmplants introduced had v
With the understanding of stress patterns, the variants

/~ shape desr)‘»u

of V- shape thread design came into existence. Presently
avatlable thread destgas mchude; Veshape, square shape,
4y,

the angle formed between a face
of the thread and a pf‘rr-f‘nc'!icuiar plane drawn to the
long axis of the implant Fig: 5). In the tmplant hterature

buttress, reverse buttress and spiral shape (Fs

iy

Ihe face angle 1s

Study Method | Thread depth and

width

Cylinder implants
wth beight of (.2

Kong et al. (2008)*

Z-

0.1-0.4 mm

(.6 mm and width of

Load Conclusion
10€ ial load and | The optimal values of thread
50 N buccolin- | depth and width were 0.34-0.5

mm and 0.18-0.3 mm respec-
tvely.

Thread depth was alse a more
sensttive factor to reduce the
peak stress concentration
{viﬁlitl the bone.

7

x|
2
3

Aocetal

.

Cylinder implants
with height of 0.2-
0.6 mm and wi dLn of

{2010y

2

‘hread depth affected the
stress distribution more signifi-
cantly than thread width.

106 N axzal load and
30 M, 45° buccolin-
gual load

(.1-0.4 mm Threads with depth of more
than 0.44 mn and width of
(.19-0.23 mm showed the most
favorable results.
TPDI » January and July 2017, Vol 8, No. 1&2
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the most studied face angle s that of the apical face
wherte most of the loading forces are disstpated ™ The
face angle of the
can modify the direction of occhsal load imposed on
the prosth won to a different
direction at the bone

The amount of

hiread or plateau in an implant body

¢ and abutment connec
witerface.

shear force genemted by the

dif-
e
gle

ferent 1hmad shapeq increases as the thread face an
" se

sted that V and reve

0 angle respectively,
Whereas square thfcad may bc perpendicular to long
axss (00). Hence V-shape threads generate higher shear
force than both reverse buttress and square thread, with
square thread generating the least shear force. Tn squared
and buttress threads, the axial load of

hese implants
e mostly dissipated through compressive force, while

lable 4: Avaifable terature on crest module

Veshaped and reverse buttress-threaded tplants trans-
mit axial force through a combmation of compressive,

tensile and shear forces® A shear force 11 2 V — thread

and reverse buttress thread 1s 10 times greater than the

shear force ont 4 squate thread. The reduction in shear
loading at the thread bone interface provides for more
compressive load transfes, which 1s particulatly important
n comprommised bone density, short inplant Jengths, or
higher force magnitude® (Fig: 6). The available literature

on thread shape is tabulated in 1able 2.

he o
e &

Thread depth and width:

Acer
st the major and suaor dameter of thread. The
thread depth can also be defined as the distance from the
outermost tip of the thread to the body of the implant.

ding to Misch, thread depth is the distance

hetwe

Study Method Crestal module

Load Conclasion

Abrahamsson Beagle dogs Sundar LmI,in t wi‘r'i}

smof)t-“ c rc‘\ia- maodale

In occhy

. BIC in the coronal portion was
for 10 mor

“wher m the IC ot threaded group

without mucrotheeads

(2013)

 iaplant type In occlusion N-arm al bone loss was lower in the
and without Foliow-ups up microthreaded group
microthreaded crestal | to 3 years
module
FEA Implants with micro 100N at 900 Increase bone stress in the micro-
threaded crestal m d se | vertical and 150 | threaded implants
vs. smoothneck oblique angle
Armid et al FHA Implants with and 109 N vertical | Addition of microthread design at

load

‘he wrplant neck decre
m the surtoundmg bone.

Negtiet al.

Beagle dogs
(2014)” )

1.5 mm polished collar
(control) vs. 0.7 mm
polished and 2.5 mum

mucrothreaded collar

1, 2, 3 months | Test group showed less cres
of immediate resorption
loading

A
35T

(test)
Calvo-Gurradoet | Human, 53 NMicrothreads %p to the
al. (2015540 patients ;}\rowhcm platform

{(MIS Implants Inc)

The mlphmi systerm used i this study
had 100% survival rate and rinimal
follow-up marginal bone loss.

The locations of microthreads played
an tmportant tole in the stabilization

process
FEA Rab- Ouidized taamum - | 4 weeks of Microthreads promote bone forma-
bit tbia and | plants with and without | loading 1and contribute to the effective

and ti‘iclf"fuLiT thread

femur mucrothread tress distribution in the cancellous
bone
FEA square, trapezoidal, When compared with srnooth coliar,

microthreaded design positive
enced the brornechanical beh: vm- of
2 smgle 1mmet 1 i

storation anchored
n poﬂqxor maxillary bone.

TPDE =
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Thread wideh 1 the distance 10 the saroe axial plage be-
tween the coronal most and the apical most past at the
thread® -’F;gf' 7.

Conventional wnplants provide a uniform thread
A straight
nmunor diameter, which s used in almost every screw

tip of 2 single
depth throughout the leagth of the ynplant.
type implant, results i uniform cross-sectional area
throughout a parallel walled plant lengt h «"& t2
inplant often has a similar minor diametes, but th
diameter decreases in telation to the taper, so the thread
depth decreases toward the apic;al region The tap—m i,

ered
> oufer

0'-'“11 at trutial msr‘mon and hm ess func-

1 the apical re
urface area. The inplant body taper may result
i higher stress, especially in shorter tmplant lengths »

Greater the thread depth, greas

ttonal §

et the surface area of

the smplant. Greater thread depth may be an advantage
w areas of softer bone as it causes condensation of bone

and creates a relatively denser lining along the implant
surface and in areas of higher occlusal force
the highe

The morte shallow the theead depths, the easter it s to

because of

er functional surface area in contact with bone.
thread the implant in dense bone, and the less kikely bone
fapping 1s rpfiuirpd prior to implant insertion.™

There ommercially available inplant system
which is charactesized by progic
los, Dentsply Friadent, Mansheun, Germany),
threads have

S aC
ssive threads {e.g, Anky-

this means

i

higher depth in the apical portion and
decreases gradually coronally (Fig: 8). This design might
the load transfer to the more flexable cancellous
wtead of crestal cottical bone. This may contribute
cortical bone resorption.®

then

ncrease

bone i
o iPs<

The unplant increases surface area by 15 to 25% for
tex. However, as animplant
becomes wider, the depth of the thre
without decreasing the body wall thickness between the
inner diameter szd abutment within the

cvery 1 oum increase w0 diamet

may be deeper

SCLEW 5pace

Table §: Some of the inplant systems avallable iri India and their thread designs

V. thread Bravemark systern (Mobel

Biocare)

Square thread External implant system

(BioHorzon)

oy

Stravimann standard

Nobel Replace (INobel

care)

huttress thread

ess thread

Reverse buttee Bio-

Sqpuare thread Adin implaat system

Buttress thread
Cylinder

Genesis implant system

/ Pressfit Zimer wnplant system

iy be modthed relative

implant. Thus, the thread depth
to the diameter of the implant aﬂd thereby, the overall
nay be

NCIEAse 1 dmmci.{:r. kS

surface area « mcreased by 150% for every Ilmm
The avadable ltteratnure on thread

depth t¢ swnmarized in Table 3.

Crest module:
The tof the tmplant tn contact with cortical booe
near the crest s called as crest module. The crest mod-

ule of an implant body s the transosteal region, which
extends from the implant body and often incorporates

the antwotation components of the
N5 T

e mmplant abotroent
CONNeT t"‘l] ’rl”’ hi’) a1ca 1c V‘"("‘r‘ E;!t, !Hlpi(iﬂ‘,
meets the soft tssue and changes from a virtually steale
environment to the hostile oral cavity. The crest module
of an mplant should be slightly larger than the outer
rhread dizmeter of the implant body to completely seal
> a barrier and acts as detterent
bacteria or ibrous tissu

the osteotomy, providing
to the ingress of
healing* Also, in
primary cortical bone) an

e during initial
= . 1 - SHINT 1 sohee £
this atea, the bone density is fugher (e.g;,

d therefore helpfud to achieve or

roatntain pomary stability. Furthermore, this s the area
where stress Concentration happens when the implant
18 put to functio

Bozkaya et al. (2004)

with different thread profiles

compared implant systems
and crestal modules. They
found moderate occlusal loads did not change the com-
pact bone. However, when extreme occlusal loads were

apphed, overloading occurred near the superior region

of the compact bone. Hence, the authors concluded

hat the crestal module may play a role 0 mintizing
stresses to bone
Originally crest module was always smooth and
polished. Use of a smooth neck oo mmplants was mcor-
porated to decs
of the implants coronal portion was not embedded in
When the smooth portion of the mplant was

est, it resulted 1n cre

ase plaque retention because 0 majority

,j..
%

one,
placed stal bone

ar forces and eventually pocket forma-

under the bone cre
loss due to she
tion. ™ Recently, the concept of suicrothreads in the

crestal pomon has been introduced to maintain marginal
bone and soft tissu
attrb ut@d this b
a smooth neck, negligible

es around the implants. Some anthou

e foss to ‘disuse atrophy’. In the pres-

ence o forces are transmitted
to the marginal bone leading to its resorption. However,

nr\
the

presence of retentrve clements at the implant neck
to the maintenance
o Wolffs law

on crest module s summarized

will dissipate some forces leading ¢
of the crestal bone height according
The available literature
i1 Table 4.

TPOL =
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mmplant thread design features can be drawn: For theead
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may vary depending on thread shape and other geometric
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For a specific implant, the benefits from z single 5

for the implants mserted i the cancellous boue under

cts of irnplant
ribution of marginai

) - Giavaresi G, Triré ini V, Salgareiio 8. Dental
design featute could be enbanced or reduced by the other implant thread pitch and hoe on the csseointegration
variables of the implant. Such as biological conditions pracess: an in vivo ce ‘"m"isr"‘ St”d‘)’ int.J Oral Maxiliofac
and mechanical features. Clinicians should consider the 4 ee HE, Ghung WH. Biomechanioal

d implants with different
~

ndibutar melar area. Clin

fact that a singular design factor alone will not guarantee

mnplant success and survival.

19 ntal imptant thread
Refer enccs: narg sone lass,
1. Ugadhya N, oha'm”as M, Ravi #K Shok d
s of implants: A Review, Trends 8 20 Acha nd, bu S, Implant surface designs:
. Crgans 90 1: 2503y 112-1 I8 tm\.\nhcs and Restorative
2 l‘v.d HIMQKYSS 1, rancischone CE, Schwarizfilho
fluence of surface reatment L/ﬂ the 21, Ger L Tan, KB & Lig, G
1 J AR l’)'a= Sci. 28 analysis of fou oL-ratifv"ﬂ h
3. ! g H-L. Th implant. Journ
i 22, Geng, J.R Xy, DW Ta
of an cssecinteg lated
4. Oral Implantology
23. Steig
HL. Effects of Ty on porm
) ¢ 318}
and s res\ rabbits. J Periodental 2004, 75: I
34-39. 24, Erasian C, Inan O ign on stress
6. d‘stribuﬂcn ‘r\ as aw ite element
i g 2010;14:411-416.
and thoadt,d :5 ng CC, Lu WH, Chen YC, Tsa
16{4): 447-45 ninimplants and alveclar bone with
7. uang HL, L{< uJT Fur MG, Ko CC imediate lcading: a finite element

VG, Ko C
sires; QQT-uII ef‘cma] siiding analysis of |
an immediately ica ded maxillary implant:
elemeant study. J Dent 2008, 36(6): 409-4
8 Ryu Ho Namgu .

slants 201 €98 :O !

26

ng RL. Two-year evaluation of a vari ble-
read thread tapered impiant in exiraction sites with immediate
rerr':;30'i7atio - a multicenter clinical triad, int J Cral Maxiliofac
Impiants 27611-618.

assa AM, Martinez-de Fuentes R, Golds
rerzoni M, !\/Id:orane. C, Merinak

Ossc\ us ac:a; iy
endossecus implants. Am d Or de 1984,86{2)¢5-111
10, Churr Hd, Cheong 8Y, Han JH '—feo Sd, Ch r*q JP thu

Ny
€X

t analys
11, ,DI\ VVB“.Q
infiuence of the scre
the stress distribut

. :\/Ibl, \)s Ly P& 7!u .’% T The
v thread and thﬁ eignt of con S on
n around dental implanis &y using three-

A\ TPDI -

vary and July 2017, Vol 8, No. 1&2

Page 502 of 606 Straumann USA Exhibit 1023



mpian

t thread designs: An overview W

fiva WJ, Dl e
ehavior of the I

BS.Biameachanic

1t Macio gn. intJd Oral M implants. 36 Lee DW, Choi Y5, Park KH,, Kim C3, Moon 1S, Effect of
\ 264-270. microthread on the maintenance of marginal tone ievel a

0, Song Y, Yang J, Wu Z, Liu
ad height and wid

nt J Cral Maxiliofac Implants

Evaluation of S-year prospeclive study. Clinical Oral Implants Research 2007,
70

rmicrothreads and

levels: afi

ct of microthread desic

in patterns: a three-

39, Negri B, Caivol
Ruiz RA, Rami

wwan DL, Crestal bone changes arcund
ic study comparing i
nts. int J Oral Maxilofec implants

16:475-85.
gui MP, Hé
nn JS. C

agi DC, Scheolfiel
al bone cha

1388 evaiuatior
i 5 placed in fresh exira:
r study. Clin Crai |

14D, Meyer J, Cochran DL,

around titanium
Fart I A retrospective radiograpt aiuation in hu
camparing two non-submerged implant designs with d
machined coli ths. J Pericdonicl 2005,;76.791-802.

35. Abrshamsson, |. &Berglundh, T Tissue characteristics at

eV,

5 2015; 17(3):562-509

\\ NN Niannnnnaii

NN §%\ QAR AT T T D T N AR
\ \ A HHn

R

N
N R

R

AR R RSN

.

%

& e e L0 A A B AR N M 2

AR R

TPDI » January and July 2017, Vol 8, No. 1&2 \\\\\&\\\\\\\\\\\\\\

Page 503 of 606 Straumann USA Exhibit 1023



7

SRR
S y \

e

’
§
&

U
| \\\k\%

>
S,

%

7.

o

Review Article
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Implantology is an ever-evolving scientific field that undergoes continuous refinement and innovation.
Dedicated research and development efforts are focused on consistently improving the success rates
of implants through innovative redesign and advancements. The introduction of advanced technologies
has revolutionized the evaluation of patients in three dimensions, enabling clinicians to utilize precise
and predictable approaches for diagnosis, planning, and treatment. This multidisciplinary patient-centric
framework has opened new avenues for providing tailored and effective healthcare solutions. Therefore,
it is of utmost importance for clinicians to conduct a comprehensive analysis of each patient’s condition,
ensuring meticulous selection of the suitable implant design and material, and making informed decisions
regarding the most appropriate technique to be employed.
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1. Introduction

Dental implants are widely recognized as one of the most
promising and effective solutions for replacing missing
teeth. With long-term success rates surpassing 90%, they
have proven to be highly effective in restoring oral
function and aesthetics in both partially and fully edentulous
patients.! Thanks to the current availability of advanced
diagnostic tools that assist in treatment planning, along with
the ongoing research leading to improved implant designs,
materials, and techniques, a wide range of challenging
clinical situations can now be effectively managed with a
high level of predictability and success.? Implant design
features are vital factors that have a significant impact
on the initial stability of implants and their ability to
endure loading throughout the osseointegration process and
beyond. These design elements play a fundamental role
in ensuring the long-term stability and durability of dental

* Corresponding author.
E-mail address:

2 (A. Mishra).

2581-.9836/© 2023 Author(s), Published by Innovative Publication.
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implants. Furthermore, dental implants are engineered with
specific textures and shapes that can promote cellular
activity and facilitate direct bone apposition, facilitating
successful integration with the surrounding tissues.>

Dental implant design has undergone significant
advancements in recent years. In the past, primitive dental
implants such as blade, staple, and periosteal types were
used, but they had inherent biomechanical limitations,
leading to high failure rates.* Recent advancements have
brought about significant improvements in the morphology,
structure, and design of dental implants, aimed at enhancing
their biomechanical properties, stability, and long-
term success. These developments reflect the ongoing
commitment to innovation and the continuous pursuit of
excellence in the field of dental implantology.

Implant design encompasses the comprehensive three-
dimensional structure of the implant, including its various
elements and characteristics. It encompasses factors such
as form, shape, configuration, as well as the surface
macrostructure and macro irregularities, all of which

Straumann USA Exhibit 1023
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contribute to the overall attributes of the implant’s three-
dimensional structure.

2. Implant Shape

Implant shape directly influences the surface area available
for stress transfer, playing a critical role in determining
the implant’s initial stability. The predominating macro
structure for root-form endosseous implants is the screw
shape, which consists of parallel-sided screw and the
tapered screw.” Smooth-sided cylindrical implants offer a
convenient advantage when it comes to surgical placement.*
A tapered implant with smooth sides enables the transfer
of a comprehensive load to the interface between the
bone and the implant, the extent of which depends on
the taper’s degree. Implants with threaded design and
circular cross sections facilitate easy surgical placement and
enable enhanced optimization of the functional surface area
to effectively transmit compressive loads to the bone-to-
implant interface.”

3. Implant Geometry

The primary criterion for developing the treatment plan
is still the size of the implant, including its diameter and
length, primarily determined by the amount of available
alveolar bone. For a given implant length, increasing the
implant diameter will increase the implant surface area
that is available for force transfer to the bone.> Provided
there is sufficient bone volume, a larger diameter implant
is better able to resist occlusal forces, particularly in
the molar region. When designing the treatment plan, it
is important to consider the drawbacks associated with
bone augmentation, which used to be considered the "gold
standard"” in severe atrophy cases. These drawbacks include
morbidity at the donor site, elevated risks of complications,
extended time and increased costs, as well as potential
resorption of the bone graft. Additionally, the advancing
capabilities of smaller-sized implants should be considered
when formulating the treatment approach. ©

Several new concepts may provide other options for
implantation, aiming to reduce treatment duration, minimize
complication rates, and simplify the overall treatment
procedure, such as:

4. One-piece Implant

In a one-piece implant the endosseous and abutment
portions form a single unit. By eliminating the abutment
interface, the one-piece implant enhances the strength
and stability of the prosthesis. It is a suitable option for
patients or surgical sites with insufficient bone to adequately
support a prosthesis. In spite of these advantages, one-
piece dental implants do have a limitation in terms of
flexibility compared to two-piece implants. Their single-unit
construction restricts the ability to make precise adjustments
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once placed.

The design of one-piece implants allows for
uninterrupted healing of the soft tissues surrounding
the implant and avoids any disruption to the soft tissue seal
when placing the final prosthetic restoration.’

5. Mini-Implants

Compared to standard dental implants, mini-implants are
characterized by their reduced diameter, typically less than
3 mm, and shorter length. Despite their smaller size, they
are typically made from the same biocompatible materials
as standard implants. These implants are particularly useful
when achieving acceptable and satisfactory function with
conventional prostheses is challenging. Clinical situations
like flabby ridges, atrophic ridges, or inadequate residual
bone where denture retention is less, are likely to do well
with mini-implants.®

6. Short Implants

Placing conventional implants can be challenging in cases
of atrophic alveolar ridges due to various anatomical
restrictions. These include the presence of the maxillary
sinus, nasal floor, nasopalatine canal, and inferior alveolar
canal. These structures can limit the available bone volume
and affect the feasibility of conventional implant placement.
To address these and other vertical bone deficits, additional
surgical procedures are often employed to facilitate the
placement of standard implants. These may include guided
bone regeneration, block bone grafting, maxillary sinus
lift, distraction osteogenesis, and nerve repositioning. These
techniques aim to augment the available bone volume,
create a favorable environment for implant placement,
and overcome the challenges presented by the anatomical
restrictions.

Short implants are often regarded as a simpler and more
effective solution for rehabilitating the atrophic alveolar
ridge. By minimizing the likelihood of complications,
patient discomfort, procedure costs, and overall treatment
time, they offer several advantages. In this context, however,
it is worth mentioning that the categorization of a dental
implant as "short" is subjective, and there are no universally
defined criteria for determining the specific length that
qualifies as a short dental implant. Recently, less than 8
mm- long short implants have been offered by implant
companies.®

7. Tilted and Zygomatic implants

The utilization of a tilted or angulated implant in the
posterior maxilla has been suggested as a potential
alternative to sinus augmentation procedures. In the All-
on-4 concept (a theory that uses four implants to restore
total edentulism) for completely edentulous maxilla patients
trans-sinus tilted implants are employed.

Straumann USA Exhibit 1023



Mishra et al. /IP International Journal of Periodontology and Implantology 2023;8(3):117-123 119

Zygomatic implants present an alternative to sinus
augmentation procedures. They are lengthy implants
travelling through the sinus or laterally into the sinus and
are almost identical to trans-sinus tilting implants. 1°

8. Pterygoid implants

Pterygoid implants were introduced as another method
of increasing the amount of bone that can be used for
placement of implants in posterior maxillary region. The
typical implant size for this method is between 15 and
20 mm. The implant enters the maxilla in the first or
second molar region, following an oblique mesio-cranial
direction. From there, the implant trajectory proceeds
posteriorly toward the pyramidal process. Thereafter, it
ascends between wings of the pterygoid processes and
continues its course in the sphenoid bone to find anchorage
in pterygoido scaphoid fossa.

The presence of dense cortical bone provides excellent
engagement and stability for the pterygoid implants. That
and an opportunity to obviate the requirement for maxillary
sinus augmentation and other grafting procedures are two
benefits of employing these implants. !

9. Tuberosity implants

Tuberosity implants are designed to be placed at the most
distal aspect of the maxillary alveolar process, specifically
targeting the tuberosity region. They are positioned to
potentially engage the pyramidal process of the maxilla.
Because of the dense bone present in this region, the
difference in bony support for a pterygoid implant and a
tuberosity implant can be significant. !!

10. Utilizing three-dimensional printing for customized
implants

The initial adoption of three-dimensional printing (3DP) for
custom implants took place in the domains of rapid tooling
and rapid prototyping. Digital scanning was combined with
a CAD/CAM design and using 3DP, dental labs produced
dental prostheses and patient models in significantly
less time and with a precision that was unmatched by
most traditional procedures. The combination of cone
beam computed tomography (CBCT) and CAD/CAM was
proposed to generate a surgical guide for precise implant
placement. 1

11. Transitional Implant

Their length varies from 7 to 14 mm, and diameter
is between 1.8 and 2.8 mm. Transitional implants are
manufactured using pure titanium and consist of a single-
body design with a treated surface. They play an important
role by absorbing the masticatory stress during the healing
phase. This stress absorption helps promote a stress-
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free environment for the maturation of bone around the
submerged implants, allowing them to heal smoothly and
without complications.

Some commercially available Transitional Implant
System include the Immediate Provisional Implant
System—IPI by Nobel Biocare; Modular Transitional
Implant System -MTI by Dentatus; and TRN/ TRI Implants
by Hi Tec implants. 1

12. Ligaplant

This technology involves the integration of periodontal
ligament (PDL) cells with implant biomaterial. Research
is currently being done to make this implant honourable.
In Ligaplant, the PDL cells serve as a soft, vascular
tissue that distributes forces, absorbs shocks, and provides
proprioception for the tooth within its socket. 4

13. Design Variables in Surface Area Optimization
Thread Geometry

The market today offers a variety of implant systems
with different implant thread configurations (Figure 1).
The number of threads, width of the thread, depth of the
thread, face angle of the thread and its pitch are among
the various geometric combinations that affect final bone-
implant contact (BIC) and distribution of load. A greater
number of threads and increased thread depth provides
greater available surface area for load distribution. 1>

N

R X T

-
N

Froscoaie:
SRR R NN

Fig. 1: Thread shapes of dental implants (V-thread, square,
buttress, and reverse buttress).

Source: Grant Bullis .Functional Basis for Dental Implant Design.
In: Misch,s Contemporary Implant Dentistry .4th ed. St Louis,
USA: Mosby.;2021. p.48-68.

Implant threads are crucial for achieving primary
stability, particularly in areas where bone quality is not good
and for dissipating stresses at the bone-implant interface.
This aids in minimizing the risk of complications and
supports successful healing and integration of the implant
with the bone.

The implant apical region should be tapered to assist
insertion into the osteotomy and initial engagement of
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threads of the implant. It should be either rounded or
flattened to reduce the probability of perforating membranes
during placement. It will have flat regions or grooves
circumferentially arranged on the implant body to stabilize
the implant against rotation after healing and to aid in
insertion. 16

14. Implant Crest Module and Abutment (Figures 2
and 3)

Current knowledge of prosthetic connections suggests
that an internal prosthetic connection offers the best
functionality. Of the internal prosthetic connection types
in use today, the conical prosthetic connection have the
best feature set, also conical prosthetic connections provide
a stable abutment connection, lower peak bone stresses
when positioned level to the marginal bone, and have a
high resistance to axial loads. The Morse taper implant
abutment connection features a tapered projection on the
abutment that fits into a tapered recess in the implant. This
creates a friction fit and cold welding to prevent rotation,
providing stability during function. Taper angles vary, such
as 8° in ITI Straumann or Ankylos, or 11° in Astra. The
Bicon implant system has rounded channels with a 1.5
degree taper. When the cross section of the implant permits,
platform shifting should be used to redistribute the stress
away from the bone-implant interface. Platform shifting
or using abutments with a diameter less than the implant
collar is thought to be advantageous to maintain marginal
bone levels while providing a biomechanical advantage in
osseointegrated implants as it redirects the concentration
of stress, taking it away from the cervical region of bone-
implant interface; with an inverse relationship between
the amount of implant-abutment diameter mismatch and
cortical bone stress concentration.

Angled abutments, UCLA Abutment, Ceramic
abutments, CERADAPT Abutment, and Multi- Unit
abutment are recent advancements in implant abutments. !’

Fig. 2: a): CAD/ CAM custom abutments. Left to right, posterior
milled titanium abutment, anterior milled titanium abutment, and
hybrid milled zirconia bonded to titanium abutment base. b):
Multiunit abutments with screws.
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Fig. 3: a): Stock/standardized healing abutments b): Custom
healing abutment with ideal contours.

Source: Park NI, and Kerr M. Terminology in Implant Dentistry.
In: Misch,s Contemporary Implant Dentistry .4th ed. St Louis,
USA: Mosby.;2021.p.20-4

15. Implant Materials

Dental implants have been tested using various materials,
including metals, alloys, ceramics, polymers, glasses, and
carbon. Biocompatibility, bio functionality, availability, and
the ability to Osseo integrate are specific characteristics
needed for their manufacturing.

Materials for dental implants and the prosthetic
components they support must adhere to several strict
requirements. For dental implants, titanium alloys continue
to have the finest mechanical and biocompatibility qualities,
and their usage is recommended. Currently, commercially
pure titanium, titanium alloys, and zirconia (zirconium
dioxide, ZrO2), ceramic implants are the representative
biomaterials in wide use for dental implant applications.
Additional other advanced material are Zirconia Toughened
Alumina (ZTA) and Alumina Toughened Zirconia (AZT),
Poly-Ether-Ether-Ketone  (PEEK), Powder Injection
Molding (PIM), Tantalum Implants, Porous Tantalum
Trabecular Metal (PTTM), LASER- LOK Technology. '8

16. Surface Modification of Implants

Research has shown that microrough surfaces had
higher degrees of bone-to-implant contact or BIC. These
modifications can be divided into subtractive and additive
processes, depending on whether material is removed or
deposited on the implant surface in the development of the
surface. % Plasma arc is an additive process that involves
depositing a bioactive hydroxyapatite (HA) material onto
the implant surface. Polishing, machining, and acid
etching are subtractive procedures used for implant surface
treatment. These treatments can be classified into various
methods, including mechanical, chemical, electrochemical,
electropolishing, vacuum, thermal, and laser techniques
(Figure 4). Various modifications have been implemented
to enhance the biological surface of dental implants, aiming
to achieve optimal bone-to-implant contact.>?
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Surface treatments involving calcium deposition have
shown increasing bioactivity over time, with the highest
deposition observed in the sandblasted, acid-etched, and
thermally oxidized group. This is in lieu of greater surface
roughness that promotes cell adhesion, proliferation, and
differentiation. ?°

Koo AleRiostoe §

R e

Fig. 4: Schematic illustration depicting surface modification and
coatings of dental implants Source: Dong H, Lin H, Zhou N,
Li Q, Yang G, Chen L, MouY. Surface Modified techniques &
Emerging Functional Coating of Dental Implants. Coatings 2020,
10(11),1012:3-25

Recent studies have explored bioactive surface
modifications of dental implants using inorganic materials
(e.g., HA, calcium phosphate), growth factors, peptides,
and extracellular matrix components. These approaches
aim to enhance implant osseointegration and improve
biological responses.’® Research has shown the potential
of utilizing stem cell-mediated bone regeneration for the
treatment of peri-implant defects. However, stem cell
implant technology is still in its early stages and is not
currently a viable option for replacing missing teeth.
Ongoing research hopes to enhance these techniques and
develop more cost-effective procedures involving stem
cells.?!

17. Current Technologies for Implant Design and
Placement Analysis

The success of dental implantation depends on accurate
imaging. Cone Beam Computed Tomography (CBCT)
utilising three-dimensional images is one of the newest
technologies in dentistry imaging. This technology offers
a continuous flow of data that allows dental surgeons to
reconstruct images as needed, while minimizing radiation
exposure for patients.?>23

18. Current developments in computed tomography
technology include

1. (a) Cone beam Computed Tomography: This
technology utilises a cone shaped beam of
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radiations. The image is reconstructed with
special software. Comprehensive information
like a Computed Tomography is obtained, albeit
with 1/8th of radiation exposure and at minimal
cost.

(b) Microtomograph: This device helps in obtaining
serial sections of the interface between implant
and bone.

(c) Multislice helical CT: This device has the
advantage of providing high quality images
when compared to Computed Tomography. It is
referred as Dentascan Imaging.

(d) Interactive Computed Tomography: This device
develops image files that can be transferred from
Radiologist to dentist’s computer, who can work
upon the case with precision and ease. Both
the dentist and the radiologist work together
and simulate placement of cylinders of arbitrary
sizes in images, replicating root form implants,
allowing for virtual surgical planning and an
“Electronic Surgery”.

(e) Magnetic resonance imaging (MRI): This 3D
non-invasive imaging method uses an electronic
image acquisition process where image is
produced digitally.

Better stability is made possible by the shape and
configuration of implants, which is essential for the osseo-
integration process. Refinement of drilling machines has led
to better control over drilling speed and associated torque,
which reduces risk of overheating the surrounding bone.?*
Improved control of water irrigation and the incorporation
of internal implant irrigation systems also play a crucial
role in minimizing the elevation of bone temperature during
implant procedures. Additionally, the use of custom-made
surgical splints, guided by CT data, assists in accurately
defining the implant location and angulation, ensuring
precise and optimal placement. >

Dental professionals and specifically prosthodontists
have greater concern of the occlusal load on given
prosthesis. Achieving precise dental implant alignment and
connecting implants in a triangular configuration is crucial
for the successful placement of fixed bridges in some cases.
This configuration enhances stability and helps to resist
lateral displacement forces. >

19. Peri implant surgery

It is common for tooth loss to be accompanied by the
simultaneous resorption of the alveolar bone. As adequate
implant width and length are crucial for long-term success
of any implant, cases with insufficient remaining bone
often pose a problem. The volume of the bone can be
increased by varied techniques. For slight depressions, a
simple onlay bone graft can be used while an inlay bone
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graft can be employed where a sandwich osteotomy is
required. Maxillary sinus floor augmentation can be used
to increase bone volume in the upper jaw. Distraction
osteogenesis is also a state-of-the-art procedure used for
augmenting areas of bone. Now a days, osteo-inductive
and osteo-conductive substances can help accelerate the
healing process. Vestibuloplasty and palatal graft transplant
are getting popular in cases where ablative surgery or tissue
atrophy decreases the amount of available soft tissue. Free
gingival graft transplant is a simpler procedure that produces
less overall patient morbidity. Thus, the issues linked to
either the soft tissue or bone deficit around the implant
can likely be treated by combining several peri- implant
operations. 2728

20. Image Guided Implantology

Image-guided implant surgery has experienced remarkable
advancements in recent years. It involves two main types
that utilize dedicated software for precise implant planning
to define implant angulation and position, while avoiding
contact with the maxillary sinus or with the inferior
alveolar nerve. While one procedure consists of real-time
navigational implant surgery, the other inserts implants
using a surgical splint created using stereo lithography.?®

Computer-designed  surgical splints  significantly
expedite the implant placement process. However, any
errors in planning or splint fabrication cannot be easily
corrected during surgery. In such cases, surgeons may need
to forgo the use of the splint altogether, potentially leading
to incorrect implant placement. ¢

21. Conclusion

The future of dental implantology holds immense potential
through continuous innovation and progress. Areas such
as biomaterials, implant design, surface modification, and
functionalization are critical for improving patient care
and enhancing treatment outcomes. Advancements at every
stage, including diagnosis, treatment planning, surgery,
grafting, and implant designs, are essential for achieving
successful long-term results in restoring missing dentition.
By focusing on these areas of improvement, we can strive
towards better patient outcomes and advancements in dental
implant technology.
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Doc Code: IDS.SIZEFEE
Document Description: Assertion of whether IDS Size Fee Due

PTO/SB/08C (01-25)

Approved for use through 01/31/2028. OMB 0651-0070

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number.

INFORMATION DISCLOSURE STATEMENT SIZE FEE —
WRITTEN ASSERTION UNDER 37 CFR 1.98

Complete if Known

Application or Patent No.: First Named Inventor: Art Unit:

18827656 Kofford, Brandon Dale 3772
Filing Date: Attorney Docket Number: Examiner:

2024-09-06 SDC013 Huynh, Courtney Nguyen

Please see 37 CFR 1.17(v) and attached Instructions for completing this form to make the appropriate
selection of an assertion under 37 CFR 1.98. For the information disclosure statement (IDS) submitted
herewith, the applicant or patent owner certifies the following with respect to the cumulative number of
applicant-provided or patent-owner provided items of information submitted to date including those in the
accompanying IDS (select only one):

No IDS size fee is required under 37 CFR 1.17(v) at this time.

[] The IDS is accompanied by the IDS size fee under 37 CFR 1.17(v)(1).

[] The IDS is accompanied by the IDS size fee under 37 CFR 1.17(v)(2).

[J The IDS is accompanied by the IDS size fee under 37 CFR 1.17(v)(3).

NOTE: This form must be accompanied by PTO/SB/08a and/or PTO/SB/08b or equivalent.

DEPOSIT ACCOUNT
The Director is authorized to charge the fee indicated above in the amount of $ for the IDS submitted
herewith to deposit account
SIGNATURE

This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.

If applicant or patent owner is a juristic entity (e.g., an LLC or corporation), this form must be signed by a registered practitioner. See 37
CFR 1.31.

If applicant or patent owner is a person or persons, this form may be signed by either a registered practitioner, or the applicant or patentee.
Note that if multiple people together are the applicant or patentee (e.g., there are joint inventors who together are the applicant), then a
signature is required from each person who is an applicant or patentee. Submit multiple forms if more than one signature is required, see

below*.

Signature Date
/Daniel John Whittle, #54.537/ 2025-09-22

Name (Print/Typed) Practitioner Registration Number (if applicable)

Daniel John Whittle 54537

|:| *Totalof 1 forms are submitted.

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an information collection
subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB Control Number. The OMB Control Number for this
information collection is 0651-0070. Public burden for this form is estimated to average 2 hours per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the information collection. Send comments regarding this burden estimate or any other aspect of this information
collection, including suggestions for reducing this burden to the Office of the Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-
1450 or email InformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-
1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Instructions for Filling out the
“Information Disclosure Statement Size Fee — Written Assertion Under 37 CFR 1.98” Form
(Not to be Submitted to the USPTO)

Note: This form is to be used when applicant or patent owner files an Information Disclosure Statement (IDS) for
consideration by the examiner. This form must be accompanied by PTO/SB/08a and/or PTO/SB/08b or equivalent.

Determining the cumulative number of applicant-provided or patent owner-provided items of information

The IDS size fee is based on the cumulative number of items of information provided by an applicant or patent owner
during the pendency of the application or reexamination proceeding. It is the applicant’s and patent owner’s
responsibility to track the cumulative number of items of information provided in the application or proceeding and
provide a written assertion of any applicable IDS size fee due.

In determining the applicable written assertion for the cumulative number of applicant-provided or patent owner-
provided items of information, “provided” refers to the items cited on an IDS under 37 CFR 1.98(a)(1) by an applicant
or patent owner, whether or not an actual copy of the cited item is submitted by the applicant or patent owner to the
USPTO. If a particular item provided by an applicant or patent owner on an IDS was not considered because the item
was non-compliant and that particular item is provided on an IDS a second time in the same application or patent, it
will not be counted again.

An item of information that an applicant cited in a parent application will not be counted in a child application (e.g., a
continuation, continuation-in-part, or divisional application) for the purpose of the IDS size fees unless it is
resubmitted, i.e., provided by the applicant on an IDS in the child application. Applicants who wish to avoid paying the
IDS size fees in a child application for items of information considered in a parent application may do so by not
resubmitting the items. An item of information must be resubmitted in the continuing application if the applicant
desires the item of information to be printed on the patent. See MPEP 609.02, subsection I.A.2.

The cumulative count is determined for each application or patent separately. Continuing, CPA, and reissue
applications and post-issuance proceedings will start with a count of zero. A request for continued examination (RCE)
is not the filing of a new application, and thus the count will not reset when an RCE is filed.

Written Assertion
Check “[ ] No IDS size fee is required under 37 CFR 1.17(v) at this time” on the above PTO/SB/08c form when the IDS
does not cause the cumulative number of applicant-provided or patent owner-provided items in this application or
proceeding to:

e exceed 50, 100, or 200 items of information.

Check “[ ] The IDS is accompanied by the IDS size fee under 1.17(v)(1)” on the above PTO/SB/08c form when the IDS
causes the cumulative number of applicant-provided or patent owner-provided items in this application or proceeding
to:

e exceed 50 items of information but not exceed 100 items of information.

Check “[ ] The IDS is accompanied by the IDS size fee under 1.17(v)(2)” on the above PTO/SB/08c form when the IDS
causes the cumulative number of applicant-provided or patent owner-provided items in this application or proceeding
to:

o exceed 100 items of information but not exceed 200 items of information.
Note: If a fee under 1.17(v)(1) was previously paid, the fee currently due is the difference between the 1.17(v)(2) fee
and the previously paid 1.17(v)(1) fee.
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Doc Code: IDS.SIZEFEE
Document Description: Assertion of whether IDS Size Fee Due

Check “[ ] The IDS is accompanied by the IDS size fee under 1.17(v)(3)” on the above PTO/SB/08c form when the IDS
causes the cumulative number of applicant-provided or patent owner-provided items in this application or proceeding
to:

e exceed 200 items of information.
Note: If a fee under 1.17(v)(1) or (v)(2) was previously paid, the fee currently due is the difference between the
1.17(v)(3) fee and the previously paid 1.17(v)(1) or (v)(2) fee.

Select only one assertion on the PTO/SB/08c form above.
Note: the cumulative count of items of information includes all items of information already of record in a

pending application or proceeding that were submitted via IDS(s) including those submitted prior to January
19, 2025.

Method of Payment

This section should only be filled out if the IDS size fee is due. Fees may be paid by check or money order (made
payable to the Director of the United States Patent and Trademark Office), credit card (Form PTO-2038), or deposit
account. When paying by deposit account, the amount of the IDS size fee to be charged to the deposit account must
be specified to comply with 37 CFR 1.98(a)(4). General authorizations to charge fees to a deposit account are not
compliant written assertions. When paying by credit card, to protect your credit card information, do not submit Form
PTO-2038 electronically through USPTQ’s patent electronic filing system or any other USPTO Web site.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and
Trademark Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO'’s
system of records is used to manage all applicant and owner information including name, citizenship, residence,
post office address, and other information with respect to inventors and their legal representatives pertaining to
the applicant's/owner’s activities in connection with the invention for which a patent is sought or has been
granted. The applicable Privacy Act System of Records Notice for the information collected in this form is
COMMERCE/PAT-TM-7 Patent Application Files, available in the Federal Register at 78 FR 19243 (March 29,
2013), https:/fwwew.govinfo.gov/content/pke/FR-2013-03-29/pdf/2013-07341 .pdf.

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the event that
the system of records indicates a violation or potential violation of law; 2) a federal, state, local, or international
agency, in response to its request; 3) a contractor of the USPTO having need for the information in order to
perform a contract; 4) the Department of Justice for determination of whether the Freedom of Information Act
(FOIA) requires disclosure of the record; 5) a Member of Congress submitting a request involving an individual to
whom the record pertains, when the individual has requested the Member’s assistance with respect to the
subject matter of the record; 6) a court, magistrate, or administrative tribunal, in the course of presenting
evidence, including disclosures to opposing counsel in the course of settlement negotiations; 7) the
Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations and any
other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals; 8) another federal agency for purposes of National Security review (35 U.S.C.
181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)); 9) the Office of Personnel
Management (OPM) for personnel research purposes; and 10) the Office of Management and Budget (OMB) for
legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or

examine your submission, which may result in termination of proceedings, abandonment of the application,
and/or expiration of the patent.

Page 532 of 606 Straumann USA Exhibit 1023



PAATIISS.
A

Lyprurd
ooy
poed
oo,
Fy
i

oenists
P
oy

P
dppti e

P

foirt.
yterns

vessprsg,
Yot
797
% it
74y
[
P
prns,
e
ripaedt
7
etpptes:

iy

1
“iprare.
7
Yibocece
w. 7 %

o

Straumann USA Exhibit 1023

Page 533 of 606



e

B

S ’ . T evressveeersassrsrsssrrersiy;
w P
G,

.

w\\

P

7,

S

Straumann USA Exhibit 1023

Page 534 of 606



Straumann USA Exhibit 1023

Page 535 of 606



sy

Straumann USA Exhibit 1023

Page 536 of 606



Straumann USA Exhibit 1023

Page 537 of 606



Doc code: RCEX PTO/SB/30EFS (07-09)

Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | o057 a0s Filing | 5054 09.06 Docket Number | o5 At | oo
Number Date (if applicable) Unit

First Named Kofford, Brandon Dale Examiner Huynh, Courtney Nguyen

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

D Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[] other

Enclosed

[[] Amendment/Reply
Information Disclosure Statement (IDS)

[:] Affidavit(s)/ Declaration(s)

[] other

MISCELLANEOUS

D Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
|:] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature
[1 Applicant Signature

EFS - Web2.1.15
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Doc code: RCEX PTO/SB/30EFS (07-09)
Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature | /Daniel John Whittle, #54,537/ Date (YYYY-MM-DD) |2025-09-22

Name Daniel John Whittle Registration Number | 54537

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, cali 1-800-PT0O-9199 and select option 2.

EFS - Web2.1.15
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information

Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS - Web 2.1.15
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
112823 7590 10/10/2025
Daniel J Whittle HUYNH, COURTNEY NGUYEN
1229 Modoc Dr
Bellingham, WA 98229 | ART UNIT | eaesrnovser |
3772
DATE MAILED: 10/10/2025
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/827,656 09/06/2024 Brandon Dale Kofford SDCO13 2702

TITLE OF INVENTION: Screw-attached Pick-up Dental Coping System and Methods

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $516 $0.00 $0.00 $516 01/12/2026

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.
If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.

Note: A certificate of mailing can only be used for domestic mailings of the

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

112823 7590 10/10/2025 Certificate of Mailing or Transmission
Daniel J Whittle I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
1229 Modoc Dr addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
Bellingham, WA 98229 USPTO via the USPTO patent electronic filing system or by facsimile to (571)

273-2885, on the date below.

(Typed or printed name)

(Signature)
(Date))

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

18/827,656 09/06/2024 Brandon Dale Kofford SDCO013 2702
TITLE OF INVENTION: Screw-attached Pick-up Dental Coping System and Methods

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $516 $0.00 $0.00 $516 01/12/2026
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HUYNH, COURTNEY NGUYEN 3772 433-173000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/AIA/122 or PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. Fees submitted: [Issue Fee (Jpublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via the USPTO patent electronic filing system [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

4 Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

d Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

M| Applicant changing to regular undiscounted fee status. entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (11/23) Approved for use through 03/31/2026 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/827,656 09/06/2024 Brandon Dale Kofford SDCO13 2702
| EXAMINER |
112823 7590 10/10/2025
Daniel J Whittle HUYNH, COURTNEY NGUYEN
1229 Modoc Dr
Bellingham, WA 98229 | ART UNIT PAPERNUMBER |

3772

DATE MAILED: 10/10/2025

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and Trademark
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s system of
records is used to manage all applicant and owner information including name, citizenship, residence, post office
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/
owner’s activities in connection with the invention for which a patent is sought or has been granted. The applicable
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013).

hupsdiwww.govindo.govicontentphe/FR2013-03.29/pdl 201 30734 1 pdf

Routine uses of the information in this record may include disclosure to:

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law;
2) afederal, state, local, or international agency, in response to its request;
3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals;

8) another federal agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10)the Office of Management and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration
of the patent.
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Application No. Applicant(s)

18/827,656 Kofford et al.
y COURTNEY N HUYNH 3772 Inventor to File)
Status Yes

-~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.[¥] This communication is responsive to the response filed 22 September 2025.
[0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.3 An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3 The allowed claim(s) is/are 1-25 and 27-30 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) DAl by (J Some* ¢) (J None of the:
1. [ Certified copies of the priority documents have been received.
2. (1 Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.1 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.4 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.(V] Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 22 Sept 2025.

3.0J Examiner's Comment Regarding Requirement for Deposit 7. Other .

of Biological Material
4.7 Interview Summary (PTO-413),
Paper No./Mail Date.

/COURTNEY N HUYNH/ /ERIC J ROSEN/
Examiner, Art Unit 3772 Supervisory Patent Examiner, Art Unit 3772

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20251003
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Application/Control Number: 18/827,656 Page 2
Art Unit: 3772

DETAILED ACTION
Notice of Pre-AlA or AlA Status
1. The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AlA.

Continued Examination Under 37 CFR 1.114
2. A request for continued examination under 37 CFR 1.114, including the fee set forth in
37 CFR 1.17(e), was filed in this application after allowance or after an Office action under Ex
Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since this application is eligible
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has
been timely paid, prosecution in this application has been reopened pursuant to 37 CFR 1.114.

Applicant's submission filed on 22 September 2025 has been entered.

Reasons for Allowance
3. Claims 1-25 and 27-30 are allowed.
4, The following is an examiner’s statement of reasons for allowance:
1. In regard to independent claim 1, the prior art of record fails to teach or fairly suggest a
dental system comprising: a coping having a proximal end; an implant abutment having threads
extending distally; a definitive screw having a distal post portion having threads configured for
securing the coping to the implant abutment threads through rotary engagement to a
predetermined definitive fixation torque; and atemporary fastener comprising a shaft comprising
a distal shaft portion sized and configured for rotary engagement with the implant abutment
threads, wherein the distal shaft portion is configured to engage the implant abutment threads
through an engagement depth of the implant abutment threads and is configured so that a
portion of the temporary fastener holds the coping in alignment with the implant abutment,

wherein the temporary fastener distal shaft portion is configured to rotate to couple to the
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implant abutment through the engagement depth and to a predetermined temporary holding
torque whereby the temporary fastener holds the coping into alignment against the implant
abutment, wherein the temporary fastener is configured to release at least a portion of the
temporary fastener and the coping from the implant abutment as a unit when an axial release
force is applied in a proximal direction to the temporary fastener, wherein the temporary
fastener distal shaft portion is sized and configured to make contact with the implant abutment
threads over a first thread contact areato hold the coping against the implant abutment, and the
definitive screw distal post portion is sized and configured to make contact with the implant
abutment threads over a second thread contact area to hold the coping against the implant
abutment, and wherein the first thread contact area is less than the second thread contact area,
and in combination with other limitations set forth in the claim.

5. In regard to independent claim 10, the prior art of record fails to teach or fairly suggest a
dental system comprising: an implant abutment having threads; a coping having a proximal end
with a central aperture merging into a wider central open channel; a definitive screw having a
distal post portion having threads configured for securing the coping to the implant abutment
threads, wherein the distal post portion having threads is sized to extend through the coping
aperture into the central open channel; atemporary fastener comprising: a head with a proximal
end having a drive tool interface configured for rotating the temporary fastener to a
predetermined temporary holding torque, and a shaft coupled to or integral with the head and
configured to extend through the central aperture of the coping, wherein the shaft has a distal
portion having an outer surface comprising threads, wherein a maximal width of the distal
portion with the threads is smaller than a maximal width of the distal post portion of the definitive
screw with the threads, wherein the temporary fastener is configured so that, in position and
engaged with the threads of the implant abutment at the predetermined temporary holding
torque, the temporary fastener cooperates with the coping to align the coping into position with

the implant abutment, and wherein the temporary fastener is configured so that in response to
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application of an axial release force above apredefined value in a proximal direction, the coping
and at least a portion of the temporary fastener are released as a unit from the implant
abutment without rotation, and in combination with other limitations set forth in the claim.

6. In regard to independent claim 15, the prior art of record fails to teach or fairly suggest a
dental system comprising: acoping having a proximal end with an aperture and a distal end with
a coping seating surface; and an implant abutment comprising: female threading, wherein the
female threading resides proximate a proximal end of the implant abutment and extends distally
thereof, and an outer wall surrounding the female threading, the outer wall comprising an
implant abutment seating surface; a temporary fastener comprising: a proximal portion with a
width larger than the coping aperture; and a shaft comprising a distal shaft portion configured for
rotary engagement with the implant abutment female threading, wherein the shaft of the
temporary fastener is sized to extend through the coping aperture, and wherein the temporary
fastener distal shaft portion is configured to rotatably engage the implant abutment female
threading at a predetermined temporary holding torque to an engagement depth sufficient to
hold the coping seating surface aligned with and against the implant abutment seating surface,
and wherein the temporary fastener is configured to release at least a portion of the temporary
fastener and the coping from the implant abutment as a unit as a result of an axial release force
in a proximal direction, and wherein the temporary fastener distal shaft portion discontinuously
engages the female threading of the implant abutment between a most distal engagement
position and a proximate end of the implant abutment female threading and in combination with
other limitations set forth in the claim.

7. The closest prior art is the following:

8. Aldecoa (US 20080227057 A1) discloses a dental system comprising: a coping having a
proximal end; an implant abutment having threads extending distally; a definitive screw a distal
post portion having threads capable of securing the coping to the threads of the implant

abutment through rotary engagement; and a temporary fastener comprising a shaft comprising
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a distal shaft portion sized and capable of rotary engagement with the implant abutment
threads, wherein the shaft of the temporary fastener is capable of extending through the
aperture of the coping and the distal shaft portion is capable of engaging the implant abutment
threads through an engagement depth measured axially between a most distal contact position
with the implant abutment threads and the most proximal thread position of the implant
abutment threads and is configured so that a portion of the temporary fastener holds the coping
in alignment with the implant abutment prior to attachment of the definitive screw, wherein the
temporary fastener is capable of releasing at least a portion of the temporary fastener and the
coping from the implant abutment as a unit when an axial release force is applied in a proximal
direction to the temporary fastener, wherein the distal shaft portion of the temporary fastener is
sized and capable of making contact with the implant abutment threads over a first thread
contact area to hold the coping against the implant abutment, wherein, after removal of the
temporary fastener, the distal post portion of the definitive screw is sized and capable of making
contact with the implant abutment threads over a second thread contact area to hold the coping
against the implant abutment. Aldecoa is silent to a predetermined definitive fixation torque,
wherein the first thread contact area is less than the second thread contact area, wherein the
distal shaft portion of the temporary fastener is configured to rotate to couple to the implant
abutment through the engagement depth and to a predetermined temporary holding torque
whereby the temporary fastener holds the coping into alignment against the implant abutment,
wherein the distal shaft portion of the temporary fastener is configured to have discontinuous
contact with the implant abutment threads throughout the engagement depth.

9. Berrevoets (US 6517543 B1) discloses an implant having threads and a screw having a
distal shaft portion wherein the distal shaft portion is sized and configured to make contact with
the threads over a first thread contact area, wherein the distal shaft portion is capable of having
discontinuous contact with the threads throughout an engagement depth. Berrevoets is silent to

a dental system comprising a coping and a temporary fastener, wherein the distal shaft portion
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of the temporary fastener is configured to rotate to couple to the implant abutment through the
engagement depth and to a predetermined temporary holding torque.
10. Klardie (US 20030211445 A1) discloses a dental system wherein a component of the
dental pick-up process system is polymeric. Klardie is silent to wherein the distal shaft portion of
the temporary fastener is configured to rotate to couple to the implant abutment through the
engagement depth and to a predetermined temporary holding torque whereby the temporary
fastener holds the coping into alignment against the implant abutment, wherein the distal shaft
portion of the temporary fastener is configured to have discontinuous contact with the implant
abutment threads throughout the engagement depth.
11. Derey (WO 2013030839 A1) discloses a distal shaft portion sized and configured to
make contact with threads over a first thread contact area where the apparatus is capable of
releasing at least a portion of the fastener when an axial release force is applied in a proximal
direction to the fastener. Derey is silent to wherein the distal shaft portion of the temporary
fastener is configured to rotate to couple to the implant abutment through the engagement depth
and to a predetermined temporary holding torque whereby the temporary fastener holds the
coping into alignment against the implant abutment, wherein the distal shaft portion of the
temporary fastener is configured to have discontinuous contact with the implant abutment
threads throughout the engagement depth.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the
issue fee. Such submissions should be clearly labeled “Comments on Statement of Re asons

for Allowance.”
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Conclusion
12. Any inquiry concerning this communication or earlier communications fromthe examiner
should be directed to COURTNEY N HUYNH whose telephone number is (571)272-7219. The
examiner can normally be reached M-F 7:30AM-5:00PM (EST) flex, 2nd Friday off.

Examiner interviews are available via telephone, in-person, and video conferencing
using a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Eric Rosen can be reached at (571) 270-7855. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC) at
866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service
Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/COURTNEY N HUYNH/
Examiner, Art Unit 3772

/ERIC J ROSEN/
Supervisory Patent Examiner, Art Unit 3772
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one leg for holding the internal thread of said implant from the inside; and (c) a
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tion to said implant.
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A METHOD FOR ATTACHING AND DETACHING DENTAL
CONSTRUCTIONS AND A DEVICE THEREOF

Field of the Invention

The present invention relates o the field ol dentistry. More particularly, the invention

relates (o dental restoration systems.

Background of the Invention

The loss of permanent teeth creates the need for a denture, i.e. a dental restoration
system, to replace the natural teeth. Conventional dentures rest on implants which are
implantcd in the gingival tissuc of the ridge of thc mouth. These denturcs, where
possible, may also be anchored to existing natural teeth. In cases where all of the teeth
have been extracted from either the upper or lower jaw, or both, a full denture can be

utilized.

One type of denture, used today, utilizes a prosthetic tooth, which connects to an
abutment on a dental implant. After a dental implant is implanted, in the gingival tissue
of the ridge, a construction, e.g. an abutment, is attached on top of the implant. The
abutment is a metal cylinder that the prosthetic tooth is built onto. There are many types
ol abutment(s and they vary in length, width, angle, shape and color. On the abutment a
prosthetic tooth is fastened and it should look, and function, just like any other tooth in

the mouth.

A patient with a multiple implant restoration goes through the same process and the final
prosthetic teeth can vary between multiple single teeth or several teeth connected by a
bridge or even a partial fixed denture, based on the planning of the dentist and the needs

of the patient.
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Another type of denturc uscd today, utilizes a construction such as an overdenturc bar.
This dental reconstruction system comprises a conventional acrylic overdenture retained
by suitable attachments, such as clips, to an implant supported cast bar otherwise known
as an overdenture bar, e.g. a Dolder bar. The overdenture bar is attached to the implants,

in the patient's ridge, using designated screws.

In any case, afler [itting the construction(s) on the implani(s), the dentist is required Lo
take an impression of the ridge, with the attached construction(s). The impression is taken
by filling a standard form with a solidifying substance such as polyvinylsiloxane and
pressing it inside the mouth of the patient. Once this is completed the dentist will send the
impression out to the laboratory for building a model of the mouth. In the laboratory,
after rceciving the impression, a solidifying matcrial, such as plaster of Paris, is then
poured into the impression for creating the model. The model is then separated from the
impression. Thus, the model sculpts the patient's alveolar, ridge, implants and the
construction. However, since the model is used to create a prosthetic for a patient, the
model has to be accurate enough in order to provide that the created prosthetic has a
precise fit to the ridge of the patient. An inaccurate prosthetic can cause subsequent
inconvenience, or even injuries, to the patient. Finally, the created prosthetic is seated in
the mouth of the patient. However, this kind of procedure is time consuming,

problematic, and may create inconveniences to the patient.

US 6,488,501 discloses a transfer jig for implant, in a dental surgery, which uses a
tubular post and a tubular coping which is attachablc and dctachablce from the post by a
snap-fit attachment. The described post has a hexagonal portion for location in a
hexagonal socket in an implant and a frusto-conical portion which is a seat for the coping.
The coping has a diametrically opposed pair of slots in its end that seats on the post to
receive a diametrically opposed pair of pins with a snap-fit, the pins being mounted on
the post so that the coping is precisely located relative to the hexagonal portions. The

coping also has apertures formed through its tubular wall through which dental
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impression material is forced to form structural links when a dental impression is taken.
Nevertheless, the described mechanism is complicated and rcquircs a number of
specially-designed tight-fitting parts for applying the described method.

It would therefore be desired to propose a system void of the problems discussed above.

Summary of the Invention

It is an object of the present invention (o provide a method [or crealing an accurale

impression of the mouth ridge.

It is another object of the present invention to provide a method for creating comfortable

and accuratc dental restorations.

It is still another object of the present invention to provide a method for attaching and

detaching dental constructions for measurements.

It is still another object of the present invention to provide a flexible device, for firmly
holding a dental restoration construction in its place, over the implants in the ridge, and
for allowing an easy detachment of the construction from the implants in the ridge when

detaching the impression.
It is still another object of the present invention to provide a flexible device for firmly
holding the dental restoration construction in its place over the implants in the ridge, cven

if the implants are not parallel to one another.

Other objects and advantages of the invention will become apparent as the description

proceeds.
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The present invention relates to a method for attaching and detaching a construction to an
implant in a ridgc of a mouth comprising the steps of: (a) inscrting at lcast onc flcxible
holding device into said construction, where said flexible holding device head is held
inside said construction; (b) attaching said construction to said implant by fastening the
legs of said holding device into said implant; and (c) detaching said construction by

applying a pulling force, in an opposite direction to the implant, on said construction.

Preferably, the detaching is done by applying a pulling force on the form with an

impression which engulfs the construction.

In one embodiment, the method is used for connecting and detaching an abutment.

In onc embodiment, the method is used for conncecting and detaching an overdenture bar.
In one embodiment, the method is used for connecting the overdenture bar to a number of
implants which are not parallel to one another in the ridge of the mouth.

The present invention also relates to a flexible holding device for connecting a
construction to an implant in a ridge of a mouth comprising: (a) a head for holding the
construction from the inside of said construction; (b) more than one leg for holding the
internal thread of said implant from the inside; and (c) a body, attached to said head and
attached to said legs, for attaching said construction to said implant.

Preferably, the device is made of Polyacetal.

Preferably, the device has two legs.

In one embodiment, the device is used instead of a transfer.

Brief Description of the Drawings
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Some embodiments of the invention are herein described, by way of example only, with
reference to the accompanying drawings. With specific reference now to the drawings in
detail, it is stressed that the particulars shown are by way of example and for purposes of
illustrative discussion of embodiments of the invention. In this regard, the description and
the drawings make apparent to those skilled in the art how embodiments of the invention

may be practiced.

In the drawings:

- Fig. 11is a schematic diagram of the different dental parts of a prior art prosthetic
tooth.

- Fig. 2 is a diagram of a mouth of a patient with an abutment secured, in a prior art
fashion, in the mouth.

- Fig. 3 is a diagram of an impression taken, in a prior art fashion, in a mouth of a
patient.

- Fig. 4 is a schematic diagram of an overdenture bar above the ridge of a mouth,
before attaching the overdenture bar to the dental implant analogues, according to
a prior art process.

- Fig. 5 is a schematic diagram of a flexible holding device, according to an
embodiment of the invention.

- Fig. 6 is a schematic diagram of the flexible holding device attaching a
construction to a typical dental implant analogue, according to an embodiment of

the invention.

Detailed Description of Preferred Embodiments

The term "ridge" refers to the alveolar ridge which comprises gingival tissue and contains

the sockets, i.e. alveoli, of the teeth.
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The terms "implant analogue(s)" and "implant(s)" are used throughout the description
intermittingly and arc mcant to include any device which 1s inscrted into the ridge for
supporting a denture.

"on

The terms "bar" "cast bar", "denture bar", "overdenture bar", "Perci bar", and "Dolder
bar" are used throughout the description intermittingly and are meant to include any bar

which supports the prosthetic overdenture.

The term “construction(s)” is meant (o include any dental device which can be attached (o

the implant, such as, an abutment, a bridge, or an overdenture bar.

The term "denture(s)" is meant to include any prosthetic device for replacing the natural

tceth, such as a prosthcetic tooth or a prosthctic overdenturc.

Fig. 1 is a schematic diagram of the different dental parts of a prior art prosthetic tooth.
At first a dental implant 41 is implanted in the gingival tissue of the ridge 44. Then, an
abutment 31 is fastened to the implant 41 using a prior art screw 200. After the abutment
31 has been attached and fastened to the implant 41, the dentist is required to take an
impression of the ridge and the attached abutment 31, for casting a model of the ridge
with its attached abutment 31. Since the model is used afterwards to create the prosthetic
tooth 30, the model needs to be as accurate as possible. Any inaccuracy in the model may
result in an inaccuracy of the prosthetic tooth which in turn may cause inconvenience to
the patient. In some of the cases, due to the inaccuracies, the dentist may be required to
amend and smooth the tooth in the mouth of the paticnt, after attaching the prosthetic

tooth, a feat which is not easy to the dentist and inconvenient to the patient.
Fig. 2 is a diagram of a mouth of a patient with an abutment secured, in a prior art

fashion, in the mouth. The abutment 31, as describe in relations to fig. 1, is secured, using

a screw, prior to taking an impression. The abutment 31, of the prior art, is designed to be
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taller than the other teeth of the mouth in order to allow the dentist to unfasten the screw

of the abutment 31 and pull the abutment 31.

Fig. 3 is a diagram of an impression taken, in a prior art fashion, in a mouth of a patient.
In the prior art process, a hole is cut in the standard form 33 in order to equip the
abutment 31. The abutment 31, as described in relations to Fig. 1 and 2, sticks out from
the ridge and therefore the standard form 33 is first cut in order to take the impression
with the abutment 31. The cut is made in the corresponding place ol abutment 31 and
then the form 33 is filled with the solidilying malterial such as such as a combination ol
Zhermack's Hydrorise silicon and Hydroise putty. This cut form 33, with its solidifying
material, is then pressed onto the ridge of the patient and held in place until it solidifies.
After which the dentist first unscrews the abutment 31 and then lifts the form and sends it

the lab for casting a modecl of the ridge.

Fig. 4 is a schematic diagram of an overdenture bar above the ridge of a mouth, before
attaching the overdenture bar to the dental implant analogues, according to a prior art
process. The overdenture bar 20 comprises poles, such as pole 21, connected between
them by interconnecting bars, such as bar 22. The overdenture bar 20 may have any
number of poles, and interconnecting bars, according to the needs of the patient and his
ridge. In this embodiment the ridge 44 has four implants, such as implant 41, for
supporting the overdenture bar 20, which has four poles. The poles of the overdenture bar
20 are attached to the implants by screws such as screw 200. The top part of the screw
200 which is inside the pole 21 is depicted in silhouette. In the prior art process, after
attaching thc overdenture bar with screws to the implants of the ridge an impression is

taken.

However, since the construction is fastened by screws to the implants, any impression of
the ridge and the construction is distorted by the construction. For example when the
impression material, which may be any solidifying material such as a combination of

Zhermack's Hydrorise silicon and Hydroise putty, is first poured on the ridge and the
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construction, the material flows around the construction, and in the spaces between the
construction and the ridge, and solidifics. This howcver makes the task, of removing the
impression intact and undamaged, time consuming and fairly difficult, since the
construction is fastened with screws to the abutments of the implants in the ridge. In
many cases it is almost impossible to detach the impression from the mouth of the patient
without it being ripped or torn, due to the fact that the construction is secured to the ridge
of the mouth and due to the fact that there is a space between the construction and the
ridge and due (o the fact that the impression malerial has solidified. In many cases the
ripped and distorted impression hinders the ability (o create an accurate model of the
mouth of the patient which in turn may prevent the lab from creating a fitting prosthetic,
whether the prosthetic is a prosthetic tooth or a prosthetic overdenture, or any other kind

of construction.

Therefore, a device is proposed which can hold the construction in place when pouring
the impression material, over the construction and ridge, and can easily detach from the
ridge, when the impression solidifies, thus allowing the impression to keep engulfing the
construction when lifted. Thus the impression, which includes the construction, may be
used for casting the model of the ridge of the patient, after which the construction may be
extracted from the impression and fastened to the model, effectively creating a more
accurate model of the ridge and the construction of the patient. These flexible devices are
designed to be used instead of the screws used for attaching the construction to the

implants.

The described deviee may also sparc the usc of a transfer since it may be uscd as a

transfer, even in cases where the implants are not implemented in the ridge in parallel.

Fig. 5 is a schematic diagram of a flexible holding device, according to an embodiment of
the invention. The device 100 is designed as a flexible holding device having a head 11, a
body 12, and two extended legs 13. The body 12 is designed to be slimmer than the head

11, in other words, the body 12 is designed to have a shorter circumference than the head
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11. A typical dental construction is designed with a tunnel running through its axis, where
the cnd of the tunnel is slightly slimmer in order to hold the head of the screw. The
device 100 is designed to fit in a construction, instead of the designated screw. Thus the
device 100 may be inserted into the construction, legs 13 first — head 11 last, and pushed
to the limit, i.e. until the head 11 gets stuck close to the end of the construction, above the
lower opening, and the legs 13 dangle out. The legs 13, which are designed for insertion
and gripping, can then be inserted into the inside of an implant, where the legs 13 can
grip the internal thread of the implant from within, due (o the legs 13 elaslic repelling
[orce which repels the legs form one another. Typically, the construction can be attached
to the implant by applying force on the top of the head 11 of device 100, which is in the
tunnel of the construction, to force the legs 13 into the implant and gripping it from
within, while the lower opening of the tunnel of the construction is on, or substantially

closc, to the implant.

Likewise the construction may be detached by pulling the construction from the ridge,
thus forcing the legs 13 of device 100 to surrender their grip on the inner thread of the
implant. The holding device 100 may be composed of Polyacetal or any other flexible

and rigid material such as Toarplast POM.

In one embodiment, the wider part of legs 13, as described in relations to Fig 5, is
designed as having an angle which sticks out of the device. In another embodiment the
legs 13 may have their wider part rounded. Other embodiments are possible as well as

long as the legs are designed to grip the internal thread of the implant from within.
In one of the embodiments, the device 100, as described in relations to Fig. 5, has more
than two legs. There may be any number of legs to device 100 as long as they are

designed to grip the internal thread of the implant from within.

In one embodiment the device 100, as described in relations to Fig. 5, is 10mm long,

where the head 11 may be 2mm long, the body 12 may be 7mm long, and the legs 13
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wider part may be Imm long. In this embodiment the head 11 may have a diameter of
2mm, the body 12 may have a diamcter of Imm, and the legs 13 wider part may have a
diameter of 2mm, when they are not pressed together. In one embodiment the legs 13

may be 2mm long. Other embodiments and other measurements are possible as well.

Fig. 6 is a schematic diagram of the flexible holding device attaching a construction to a
typical dental implant analogue, according to an embodiment of the invention. The device
100, as described in relations (o Fig. 5, is inserted in the construction 51 and into the
implant 41. The head of device 100 secures the construction 51, and the legs, of device
100, grip the internal thread 42 of the implant 41 from within. Thus the construction 51 is
held by device 100 to the implants 41. However, if an upper pulling force is applied to
the construction 51, the legs of device 100 will surrender their grip and the construction

51 can be casily detached from the implant 41.

Due to the features of the described flexible holding device, it may be used for holding
the constructions over implants where the implants are not parallel. Meaning, that even in
cases where a number of implants are implanted in the ridge of the patient at different
angles, the construction(s) may be held by a number of the described flexible devices,

e.g. one for each implant, to the implants, and pulled away when necessary.

The device of the present invention is beneficial to the dental surgeon who performs the
implant surgery, the dental laboratory which creates the dentures, and the patient who
receives the denture. The dental surgeon can make an impression much easier since the
construction is removed from the ridge along with the impression. With a sccurcly
attached construction, difficulty always is encountered with the impression material
becoming lodged between the construction and the sutured gingival tissue. Since the
construction is removed with the impression, no such difficulties are encountered taking
the impression. Next, the dental laboratory can fashion a denture which is much tighter
fitting since the construction is present in the laboratory during the denture manufacturing

operation. This results in a better fit of the denture for the patient. Installation of the
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construction, for usage, is accomplished easily by attaching the construction extracted
from the impression into the implants in the ridge, prior to the paticnt being finally fitted

with the custom-manufactured denture prosthetic.

While some embodiments of the invention have been described by way of illustration, it
will be apparent that the invention can be carried into practice with many modifications,
variations and adaptations, and with the use of numerous equivalents or alternative
solutions that are within the scope of persons skilled in the ar(, without departing from the

inventon or exceeding the scope of claims.
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Claims

1. A flexible holding device for connecting a construction to an implant in a ridge of
a mouth comprising:
a. a head for holding the construction from the inside of said construction;
b. more than one leg for holding the internal thread of said implant from the
inside; and
c. a body, attached to said head and attached to said legs, for attaching said
construction to said implant.

2. A device according to claim 1, where the device is made of Polyacetal.

3. A device according to claim 1, where the device has two legs.

4. A device according to claim 1, where the device is used for connecting an
abutment.

5. A device according to claim 1, where the device is used for connecting an
overdenture bar.

6. A device according to claim 5, where the device is used for connecting the
overdenture bar to a number of implants which are not parallel to one another in
the ridge of the mouth.

7. A device according to claim 1, where the device is used instead of a transfer.

8. A method for attaching and detaching a construction to an implant in a ridge of a
mouth comprising the steps of:

~ a. inserting at least one flexible holding device into said construction, where
said flexible holding device head is held inside said construction;
b. attaching said construction to said implant by fastening the legs of said
holding device into said implant; and
¢. detaching said construction by applying a pulling force, in an opposite
direction to the implant, on said construction.
9. A method according to claim 8, where the detaching is done by applying a pulling

force on the form with an impression which engulfs the construction.
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10. A method according to claim 8, where the method is used for connecting and

detaching an abutment.

11. A method according to claim 8, where the method is used for connecting and
detaching an overdenture bar,

12. A method according to claim 11, where the method is used for connecting the

overdenture bar to a number of implants which are not parallel to one another in

the ridge of the mouth.
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Fig 2 (Prior Art)

Page 574 of 606 Straumann USA Exhibit 1023



WO 2013/030839 PCT/IL2012/050339
2/4

Fig. 3 (Prior Art) 20

Fig. 4 (Prior Art)
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Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court,
magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3. Avrecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request
involving an individual, to whom the record pertains, when the individual has requested assistance from the Member
with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the
information in order to perform a contract. Recipients of information shall be required to comply with the requirements of|
the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may
be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to
the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/
her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to recommend
improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such
disclosure shall be made in accordance with the GSA regulations governing inspection of records for this purpose, and
any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the
application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement
agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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05,008,0007,0001,0082 [TN, TR, TW, UA, VN,
,0087,0066,0074,0078). |\WO); FPRS; EPO;
cpc. OR JPO; DERWENT;
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(A61C11/088).cpc. OR [HR, HU, ID, IE, IL, IS,

(F16B37/14).cpc. OR IT,JP, KR, LT, LU, LV,
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(F16B35/06,041).cpc.
OR (F16B33/02).cpc.
OR
(A61C8/0066,0068,00,0
05,008,0007,0001,0082
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denture OR bridge OR
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2656,275).cpc. OR EE, EP, ES, FI, FR, GB,
(A61C11/088).cpc. OR [HR, HU, ID, IE, IL, IS,
(F16B37/14).cpc. OR  [IT, JP, KR, LT, LU, LV,
(F16B35/06,041).cpc. |[MA, MC, MD, MY, NL,
OR (F16B33/02).cpc. NO, NZ, OA, PH, PL,
OR PT, RO, RS, RU, SE,
(A61C8/0066,0068,00,0 [SG, SI, SK, SU, TH,
05,008,0007,0001,0082 TN, TR, TW, UA, VN,
,0087,0066,0074,0078). |\WO); FPRS; EPO;
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PE2E SEARCH - Search History (Interference)
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Operator Equivalents
N4 72 ((A61C8/0068,0001,006 [(US-PGPUB; USPAT) |OR ON ON 2025/10/03
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(A61C2201/00.cpc.))
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(aperture OR opening
OR hole OR gap) AND
(implant$5) AND
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(abutment) AND
(releas$5) AND ((thread
OR threading OR
screw) WITH (shaft OR
pole OR rod OR

column))
N5 96 (dental OR orthodontic) |(US-PGPUB; USPAT) [(OR ON ON 2025/10/03
AND coping AND 05:02 PM

(aperture OR opening
OR hole OR gap) AND
(implant$5) AND
(abutment) AND
(releas$5) AND ((thread
OR threading OR
screw) WITH (shaft OR
pole OR rod OR
column))
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ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

18/827,656 01/10/2026 06:53:10 PM Z ET SDCO013

Title of Invention
Screw-attached Pick-up Dental Coping System and Methods

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

CONFIRMATION # 2702 FILEDBY Daniel Whittle
PATENT CENTER # 73925767 AUTHORIZED BY -
CUSTOMER # 112823 FILING DATE  09/06/2024
CORRESPONDENCE - FIRST NAMED  Brandon Dale Kofford
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD / 5436 E202610153449700 Daniel Whittle
FEE CODE DESCRIPTION ITEM PRlCE($) QUANTITY ITEM TOTAL($)
2501 UTILITY ISSUE FEE 516.00 1 516.00
TOTAL
AMOUNT: $516.00

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
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New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Doc Code: IFEE
Description: Issue Fee Payment (PTO-85B) PTC/85B

| UNITED STATES PO Box 1450
g PATENT AND TRADEMARK OFFICE Alexandria, e ate oo

ISSUE FEE TRANSMITTAL FORM

APPLICATION # FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET #
18827656 09/06/2024 Brandon Kofford SDC013

Title of Invention
Screw-attached Pick-up Dental Coping System and Methods

Application Information

APPLICATION TYPE  Nonprovisional Application under 35 DATE DUE 01/12/2026
USC 111(a)
CONFIRMATION # 2702 ISSUE FEEDUE $516
EXAMINER COURTNEY HUYNH PUBLICATIONDUE $0
GROUP ART UNIT 3772 TOTAL FEES DUE $516
CLASS -SUBCLASS  433/173000 PREV.PAIDFEE $0

ENTITY STATUS Small

1. CHANGE OF CORRESPONDENCE ADDRESS AND/OR INDICATION OF FEE ADDRESS (37 CFR 1.33 & 1.363)

Correspondence Address Maintenance Fee Address
CURRENT ADDRESS CURRENT ADDRESS
IFEE 1.0 Page 1 of 3
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Change of correspondence address i s
| W Fee address indication requested, system
oo :  requested,system generated AlA/122-PC form A generatedSB/47-PC form attached

attached

2. ENTITY STATUS

Change in Entity Status

NEW STATUS

3. THE FOLLOWING FEES ARE SUBMITTED

i i Issue Fee

Publication Fee

4. FEE AUTHORIZATION

| authorize USPTO to apply my previously paid issue fee to the current fees due

The Director is herby authorized to apply my previously paid issue fee to the current fee due and to charge
deficient fees to Deposit Account Number:

Ifin addition to the payment of the issue fee amount submitted with this form, there are any discrepencies in
any amount(s) due, the Director is authorized to charge any deficiency, or credit any overpayment, to Deposit
Account Number:

5. FIRM AND/OR ATTORNEY NAMES TO BE PRINTED

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

Patent Leverage LLC
Daniel J Whittle

6. ASSIGNEE NAME(S) AND RESIDENCE DATA TO BE PRINTED

NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been
filed for recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a susbstitute for filing an assignment.

IFEE 1.0 Page 2 of 3
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Smart Denture Conversions, LLC Apex, NC UNITED STATES Corporation

Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the
Patent and Trademark Office who has filed and has been granted power of attorney in this application. | also
certify that this Fee(s) Transmittal form is being transmitted to the USPTO via Patent Center on the date

indicated below.

Signature Name Registration # Date
/Daniel John Whittle/ Daniel Whittle 54537 01/10/2026
IFEE 1.0 Page 30of 3

Page 601 of 606 Straumann USA Exhibit 1023



Doc Code: MFEE.C.AD

Description: Maintenance Fee Address Change PTO/SB/47

UNITED STATES PO Box 1450
PATENT AND TRADEMARK OFFICE A, Y uspto gov

FEE ADDRESS INDICATION FORM

APPLICATION # ATTORNEY DOCKET # FILING DATE
18827656 SDCO013 09/06/2024

Title of Invention

Screw-attached Pick-up Dental Coping System and Methods

Application Information

ARTUNIT 3772 FIRST NAMED INVENTOR Brandon Kofford

EXAMINER  COURTNEY HUYNH

INSTRUCTIONS: In order for the fee address identified on this form to be effective, the issue fee must have been paid for the
application listed on this form. Only an address represented by a customer number can be established as the fee address for
maintenance fee purposes (hereafter, fee address). A fee address should be established when correspondence related to
maintenance fees should be mailed to a different address than the correspondence address for the application. For more information
on customer numbers, see the Manual of Patent Examining Procedure (MPEP) § 403

Maintenance Fee Address
Please recognize as the Fee Address under the provisions of 37 CFR 1.363 the address associated with:

112823 - Daniel J Whittle

1229 Modoc Dr

Bellingham, WA 98229
UNITED STATES

Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the
Patent and Trademark Office who has filed and has been granted power of attorney in this application.

Signature Name Registration # Date
/Daniel John Whittle/ Daniel Whittle 54537 01/10/2026
MFEECAD 1.0 Page 1 of 1
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85

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
18/827,656 02/17/2026 12551319 SDCO013 2702
112823 7590 02/04/2026
Daniel J Whittle
1229 Modoc Dr
Bellingham, WA 98229
ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Center (https://
patentcenter.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

IR103 (Rev. 10/09)
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INVENTORC(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors):

Brandon Dale Kofford, Apex, NC;
Charles Albert Rudisill, Apex, NC;

APPLICANT(s) (Please see PATENT CENTER site https:/patentcenter.uspto.gov for additional applicants):

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA .gov.

IR103 (Rev. 10/09)
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gmans.  UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |

18/827,656 09/06/2024 Brandon Dale Kofford SDCO13 2702
112823 5% 02/17/2026 | EXAMINER |
Daniel J Whittle
1229 Modoc Dr HUYNH, COURTNEY NGUYEN
Bellingham, WA 98229

| ART UNIT | PAPER NUMBER |

3772
| MAIL DATE | DELIVERY MODE |
02/17/2026 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO.
18/827,656 17-Feb-2026 12551319

Daniel J Whittle
Bellingham, WA 98229

EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https://
patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit
https://www.uspto.gov/electronicgrants

page 1 of 1
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