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DESCRIPTION

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to the field of dental implants and more
specifically to an internal connection implant. The invention also relates to the combination of
an internal connection implant and a complementary abutment, as for example defined in EP 1
203 567, US 5,823,776, US 5,030,095, US 6,733,291, WO 97/37608, US 4,960,381, US
5,207,132 and EP 1 021 996 A1.

2. Description of the Prior Art

[0002] A wide variety of dental implants currently exists In the art. Such dental implants
commonly include a body with external threads for mounting and retaining the implant within
the patient's mouth. Installation of the implant involves rotation of the implant into a predrilled
or tapped site using a drive member such as a ratchet or other rotation means. The implant
also includes a drive region which may be located externally or internally. Various structures for
both externally and internally driving the implant currently exist.

[0003] VWhile many internally driven dental implants provide satisfactory torque transfer and
stability between implant and abutment, implant connection failures continue to exist.
Accordingly, there iIs a continuing need for an internal connection or internally driven implant
which provides improved torque transfer and implant/abutment stability, with a structure that
can also minimize implant connection failure.

SUMMARY OF THE INVENTION

[0004] The present invention relates to a combination dental implant and abutment assembly
and more specifically to a combined internal connection implant and abutment assembly as
claimed in claim 1.

[0005] In general, the dental implant of the present invention includes a drive or indexing
region which equalizes the stress distribution and provides for increased torque carrying
capacity across the entire implant connection, thereby providing a drive means which
minimizes implant connection failures and which is usable for all sizes of implants. The implant
In accordance with the present invention also includes a stabilizing region which provides the
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implant and abutment with a highly stable connection.

[0006] The drive and indexing region Includes a plurality of equally dimensioned and equally
configured concave and convex lobes which are positioned between a minor diameter and a
major diameter. This lobed configuration provides increased surface area for contact with a
wrench or other drive means during Installation, as well as providing an outer implant wall of
sufficient thickness to improve resistance to implant connection failures, particularly when
accommodating off-axis loading.

[0007] The stabilizing region for minimizing relative movement, so called micromotion,
between the implant and a corresponding abutment, and thus improving stability between the
implant and such abutment, includes a beveled surface positioned between the drive and
Indexing section and the proximal end of the implant. This beveled surface mates with a
corresponding beveled surface of the abutment. The angle of this beveled surface iIs sufficient
to form a friction fit so as to stabilize the interface between the implant and the abutment.

[0008] Accordingly, it Is an object of the present invention to provide an internal connection
dental implant and assembly facilitating improved rotational or drive torque, while at the same
time minimizing failures of the implant connection during installation and use.

[0009] Another object of the present invention Is to provide an Iinternal connection dental
implant and assembly which provides stability between the implant and the corresponding
abutment.

[0010] These and other objects of the present invention will become apparent with reference
to the drawings, the description of the preferred embodiment and the appended claim.

DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1 1s an isometric, broken apart view showing the dental implant assembly in accordance
with the present invention.

FIG. 2 I1s a view, partially in section, of the dental implant assembly of FIG. 1 In its assembled
form as viewed along a plane cut through its longitudinal center.

FIG. 3 Is a plan view as viewed from the proximal end of the dental implant in accordance with
the present invention.

FIG. 4 1s a view, partially in section, as viewed along the section line 4-4 of FIG. 3.
FIG. 5 1s a view, partially in section, as viewed along the section line 5-5 of FIG. 3.

FIG. 6 I1s an enlarged, fragmentary view, partially in section, of the proximal end portion of the
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dental implant in accordance with the present invention.

FIG. 7 Is a further embodiment of a lobed configuration for the dental implant in accordance
with the present invention.

FIG. 8 1s an elevational view of one embodiment of an abutment In accordance with the
present invention as viewed from the distal end of the abutment.

FIG. 9 Is a view, partially in section, of the abutment of FIG. 8 as viewed along the section line
9-9 of FIG. 8.

FIG. 10 1s an enlarged, fragmentary side view of the distal end portion of the abutment of
FIGS. 8 and 9 In accordance with the present invention.

FIG. 11 Is an enlarged, fragmentary view, partially in section, showing the relationship between
the dental implant and abutment in the area of the stabilizing region.

FIG. 12 1s an enlarged, fragmentary view, partially in section, showing the relationship between
the dental implant and the abutment in the area of the distal end of the abutment and the drive

region.

FIG. 13 1s an iIsometric, broken apart view of a direct drive tool for installing the dental implant
In accordance with the present invention.

FIG. 14 1s a view, partially in section, of the tool of FIG. 13 being used to rotate an implant.

FIG. 15 1s an isometric, broken apart view of a fixture mount assembly for installing the dental
Implant in accordance with the present invention.

FIG. 16 1s a view, partially in section, of the fixture mount assembly of FIG. 15 In preassembled
form within an implant.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0012] The present invention iIs directed to a dental implant and a dental implant assembly and
more specifically to an internal drive or internal connection implant and a corresponding dental
Implant assembly.

[0013] Reference Is first made to FIGS. 1 and 2 showing the dental implant assembly 10 In
broken apart form (FIG. 1) and in assembled or connected form (FIG. 2). The dental assembly
10 includes a dental implant 11, an abutment 12 and an abutment or connection screw 14. The
dental implant 11 includes a distal end 15, a proximal end 16, a body portion 13 and a plurality
of external threads 18 on the body. The abutment includes a distal end 19, a proximal end 20
and an internal connection bore or opening 17. The connection screw 14 includes a distal end
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21 and a proximal end 23. The screw 14 is provided with a plurality of external threads 24 near
its distal end 21 and a head 22 near its proximal end 23. The head 22 is provided with wrench
engaging means 25 such as an internal hex, an internal square or other driving surface.

[0014] Reference Is next made to FIGS. 3, 4, 5 and 6 showing various views of the dental
implant 11. The implant 11 includes a distal end 15, a proximal end 16 and an implant retaining
means In the form of the external threads 18 on the outer surface of the implant. These
threads 18 facilitate installation of the implant and anchor and retain the implant in the jawbone
of the patient following Installation. Vhile the preferred embodiment shows the implant
retaining means as comprising a single continuous thread 18 over a substantial portion of the
outer surface of the implant, such retaining means can include any retaining means currently
known In the art or hereinafter known in the art including, but not limited to, multiple threads,
tapered threads, alternating threads of different heights, or retaining means which do not
comprise threads.

[0015] The implant 11 further includes an outer wall portion 26 located near the proximal end
16. As shown In FIGS. 4 and 5, the wall 26 i1s defined by an outer, unthreaded, generally
cylindrical surface 28 and an inner surface 29. The surface 29 defines, and is defined by, the
Internal lobed configuration hereinafter described. Because the surface 29 defines both convex
and concave lobes as described below, the thickness of the wall 26 will vary from thin wall
sections as shown In FIG. 4 to thick wall sections as shown In FIG. 5. The outer diametrical
dimension of the wall portion 26 defines the diameter of the implant in this particular region of
the implant.

[0016] The interior of the implant 11 Iincludes a stabilizing region 30, a drive and indexing
region 31 and an internally threaded bore 32. The region 30 begins at or near the surface 34
and ends at the point 33 where it transitions into the drive and indexing region 31. The region
31, In turn begins at or about the point 33 and ends at its distal end 42. An accommodation
region 44 is provided between the distal end 42 and the bore 32. The bore 32 extends from
the region 44 toward the distal end 15 of the implant 11. The internal threads of the bore 32
compliment and receive the external threads 24 of the screw 14 when the implant 11, the
abutment 12 and screw 14 are in their assembled position as shown in FIG. 2.

[0017] As shown best In FIGS. 3 and 6, the proximal end 16 of the implant 11 i1s provided with
a generally annular proximal surface 34 which defines the top of the wall portion 26. If desired,
this surface may be provided with radiused edges. An interior beveled surface 35 extends from
the surface 34 toward the distal end 15 of the implant. This surface 35 by itself and In
combination with a corresponding surface in the abutment forms the stabilizing region 30 of the
iImplant. The surface 35 Is an internal, substantially frustoconical surface which slopes inwardly
as It extends toward the distal end 15 at an angle "A" relative to the longitudinal center line 36
of the implant 11 and the combined implant/abutment assembly. The surface 35 preferably
extends for a distance which i1s about 10 to 40% of the implant diameter in the drive or indexing
region 31 as described above, more preferably about 15 to 30% of such implant diameter, and
most preferably about 15 to 25% of such implant diameter.
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[0018] As Indicated above, the surface 35 slopes inwardly toward the distal end 15 at the angle
"A". This angle can be any angle which functions to form a friction fit with a corresponding
surface of the abutment as described below and thus lock and/or stabilize the implant 11 with
the abutment 12. This angle "A" is about 8° to about 40°, preferably about 8° to about 30° and
most preferably about 8° to about 20°. The angle "A" as shown In FIG. 6 Is about 12°. Further,
this angle "A" Is preferably greater than the angle of a "Morse taper” and less than 45°.

[0019] The drive and indexing region 31 of the implant is comprised of a lobe configuration
having a plurality of internally facing lobes which includes a plurality of outwardly extending or
concave lobes 38 and a similar number of inwardly extending convex lobes 39. In the preferred
embodiment, the concave lobes 38 (as well as the convex lobes 39) are angularly spaced from
one another by 60°. Thus, In the preferred embodiment, there are six concave lobes 38 and
six convex lobes 39. Both the concave lobes 38 and the convex lobes 39 are defined by
portions of circles, with the transition between the concave lobes 38 and the convex lobes 39
being comprised of arcs tangent to the circle of each concave lobe 38 and its adjacent convex
lobe 39. Still further, it 1s preferable for the circles which form portions of the concave lobes 38
and the circles which form portions of the convex lobes 39 to be nominally, and thus
substantially, of the same radius. Specifically, while the radii of both the concave lobes 38 and
the convex lobes 39 In the preferred embodiment are designed and intended to be nominally
the same, the radii of one of the lobes 38 or 39 Is slightly larger and the other is slightly smaller
than the nominal radius to accommodate manufacturing and other tolerances and to assure
clearance, when assembled.

[0020] With reference to FIG. 3, a circle intersecting the outermost points of each of the
concave lobes 38 forms an outer or major diameter of the lobe configuration. A circle which
Intersects the Innermost points of each of the convex lobes 39 forms an inner or minor
diameter of the lobed configuration. Preferably, the difference between the major 40 and minor
41 diameters is kept as small as possible, while still providing sufficient torque transfer to rotate
and thus install the implant into the jaw bone of a patient and to also withdraw the implant, if
needed. Because the minor diameter 41 must be greater than the outermost diameter of the
threaded portion 32 to allow the threaded portion 24 of the screw to pass, minimizing the
diametrical difference between the major 40 and minor 41 diameters minimizes the major
diameter 40 and thus maximizes the thickness of the implant wall portion 26. This In turn
maximizes the strength of the implant 11 and reduces implant connection failures, both during
Installation and during use. This reduction In failures i1s particularly applicable for situations
Involving off-axis loading. Preferably the minor diameter 41 is about 60% to 90% of the major
diameter 40, more preferably about 70% to 90% and most preferably about 80% to 90%.

[0021] As shown best In FIG. 6, the drive and Iindexing region 31 extends from the point 33 to
its distal end 42. The point 33 defines the transition from the region 30 to the region 31 and
thus the distal or ending point of the surface 35 and the beginning or proximal end of the lobe
configuration. Preferably, each of the lobes 38 and 39 extends from its proximal end 33 to its
distal end 42 along substantially parallel lines. Thus, the surfaces of the lobes 38 and 39
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defined by the inner surface 29 of the wall 26 extend substantially parallel to the longitudinal
axis 36 of the implant. Preferably, the length of the surface 29 defining the lobes 38 and 39
between the point 33 and the distal end 42 is about twice the length of the surface 35. Further,
the length of the surface 29 is preferably about 20 to 60% of the implant diameter in the drive
or indexing region 31, more preferably about 25 to 50% of such implant diameter and most
preferably, about 30 to 40% of such implant diameter.

[0022] Accordingly, the drive and Indexing region 31 comprises a plurality of outwardly
extending concave lobes 38 and a plurality of inwardly extending or convex lobes 39. These
lobes 38 and 39 are portions of circles having substantially the same or similar radii and have
side walls defined by the surface 29 which are substantially parallel to each other and to the
longitudinal axis 36 of the implant. The minor diameter 41 of the lobe configuration i1s greater
than the diameter of the internally threaded bore 32 and the difference between the minor
diameter 41 and the major diameter 40 should be kept as small as possible, while still
providing sufficient torque transferability to install the implant and to remove 1it, if needed. This
structure provides an outer wall 26 of increased diameter to resist, and thus reduce, implant
connection failure during installation or use, regardless of the implant size and particularly
when In situations involving off-axis loading.

[0023] Although the preferred lobe configuration comprises a plurality of concave lobes 38 and
complimentary convex lobes 39 formed of portions of substantially equal radi, certain
advantages of the present invention can also be achieved by lobed configurations which are
formed of circles with unequal radii or formed of configurations other than circles. For example,
convex and concave lobes which are formed as portions of ellipses are also contemplated.
Such a configuration i1s shown In FIG. 7 In which the outwardly extending concave lobes 38a
and the inwardly extending convex lobes 39a are defined by portions of ellipses. In these
alternate configurations, the corresponding configurations of the loads on the abutment and
the drive tools and placement heads are similarly altered.

[0024] Reference 1s next made to FIGS. 8, 9 and 10 showing one form of an abutment 12
usable with the implant 11. The abutment 12 includes a region 45 corresponding to the implant
region 31. This region 45 Includes a lobed configuration comprised of a plurality of externally
facing lobes Including a plurality of outwardly extending convex lobes 46 which compliment,
and are designed for engagement with, the concave lobes 38, and a plurality of concave lobes
48 which compliment, and are designed for engagement with, the convex lobes 39. Thus,
when assembled as shown In FIGS. 1 and 2, the lobed configuration 45 of the abutment is
designed for insertion into and seating within the lobed configuration of the region 31.

[0025] The dimensions of the lobes 46 and 48, including their major and minor diameters,
approximate or are slightly smaller than the major 40 and minor 41 diameters of the lobes 38
and 39. Also, like the lobed configuration of the region 31, the lobes 46 and 48 have side walls
which extend substantially parallel to each other and substantially parallel to the longitudinal
axis 36 of the implant assembly. The length of the lobes 46 and 48 between their proximal end
49 and their distal end 50 is slightly shorter than the corresponding length of the lobes 38 and
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39. Thus the lobes 46 and 48 are designed to slide into the lobes 38 and 39, respectively, In
relatively close tolerances.

[0026] The distal end 19 of the abutment 12 includes and is defined by a lead-in portion or
region 53 which includes the beveled lead-in surface 51. This lead-in surface 51 helps to guide
the lobed configuration 45 of the abutment 12 into the lobed configuration region 31 of the
implant 11. When the abutment and implant are in assembled form as shown In FIG. 2, the

lead-In region 53 and the surface 51 are accommodated within the accommodation section 44
(FIGS. 2,6 and 12).

[0027] A locking or stabilizing portion 57 of the abutment 12 Is positioned adjacent to the
proximal end 49 of the lobed configuration 45 and extends from that end 49 to the end 54. This
portion 57 Includes a beveled surface 52 which bevels inwardly from its proximal end 54
toward the end 49. This surface 52 Is an external, substantially frustoconical surface which
forms an angle "B" with the center line 36 of the implant and the implant assembly when
assembled. Preferably, this angle "B" is the same as angle "A", however, certain advantages of
the present invention can be achieved with angles "A" and "B" which are different from one
another. Preferably, however, the angle "B" is about 8 to 40°, more preferably about 8 to 30°
and most preferably about 8 to 20°.

[0028] Extending outwardly from the proximal end 54 of the surface 52 abutment is a shoulder
which includes a distal facing surface 55. This surface 55 has a generally annular configuration
with radiused corners. In some abutment configurations, the shoulder can be eliminated.

[0029] When the abutment 12 Is assembled within the implant 11, as shown best In FIGS. 2
and 11, the surfaces 52 and 35 engage one another in a friction fit engagement. The friction fit
between the beveled surfaces 52 and 35 provides a tapered locking engagement between
these two surfaces. This provides stability between the abutment 12 and the implant 11 to
preclude or reduce any rocking or micromotion between the abutment 12 and the implant 11.

[0030] The abutment 12 further includes a main body portion 58 between the section 57 and
the proximal end 20. This body 58 supports the prosthetic tooth or other appliance. A
throughhole or bore 17 extends through a portion of the body 58 and through the stabilizing
portion 57, the lobed configuration 45 and the lead-in region 53. The throughhole 17 is defined
at its proximal end by the bore 59 and at its distal end by the bore 60. The bores 59 and 60 are
joined by the abutment screw support shoulder 61.

[0031] When the abutment i1s assembled and installed in a patient as shown In FIG. 2, the
abutment screw 14 extends through the bore 17, with its external threads 24 engaging the
Internal threads 32 of the implant 11. The head 22 of the screw 14 includes a shoulder portion
which mates with and seats against the shoulder 61 of the abutment. As the abutment screw
14 Is advanced against the shoulder 61, the surface 52 is forced into and against the surface
35, with the lobed configuration 45 of the abutment positioned within the lobed configuration 31
of the implant.
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[0032] The embodiment of the abutment shown In FIGS. 8, 9 and 10 1s a pre-angled abutment
which results In off-axis loading. Thus, the throughhole 17 Is aligned with the abutment
sections 53, 45 and 57 and the longitudinal axis 36 of the implant when assembled, but is not
fully aligned with the body portion 58 of the abutment. Abutments can assume various
configurations, Including pre-angled abutments with various angles and straight abutments
which are not provided with or intended for off-axis mounting. In these straight abutments, the
throughhole 17 would extend through the distal end 20 of the abutment.

[0033] FIGS. 13-16 show two embodiments of drive means for installing the implant 11.
Specifically, FIGS. 13 and 14 illustrate a direct drive embodiment, while FIGS. 15 and 16
llustrate an implant with a preassembled fixture mount.

[0034] With reference to FIGS. 13 and 14, the direct drive includes a guide portion 66, a drive
portion 65, a surface portion 68 and a rotation region 69. The guide portion 66 comprises a
generally cylindrical, unthreaded structure extending generally parallel to the longitudinal axis
of the drive member 63. The region 65 comprises a lobed configuration substantially matching
the lobed configuration 45 of the abutment (FIG. 9) so that when the drive member 63 Is
Inserted into the implant 11 and rotated, the lobed configuration 65 mates with and engages
the lobed configuration 31 in driving relationship. The rotation portion 69 may comprise a hex,
a square or any other means to which a motorized or non-motorized instrument or the like can
be applied to rotate the drive member 63 and thus the implant 11.

[0035] FIGS. 15 and 16 show a preassembly comprising an implant and an accompanying
fixture mount assembly. The assembly includes the mount 70 and the retaining screw 71. The
adapter includes a lobed configuration 73 substantially matching the lobed configuration 45 of
the abutment (FIG. 9) so that when the mount 70 Is inserted Into the implant 11 In its
assembled form as shown In FIG. 16, the lobed configuration 73 mates with and engages the
lobed configuration 31 In driving relationship. A rotation member 74 1s formed at the proximal
end of the adapter 70 and may be a hexagonal shape as shown, a square, or any other shape
that will accommodate a drive member. The mount 70 Includes a central bore or throughhole
79 to receive the screw 71. The bore 79 includes an internally threaded portion 81 to capture
the screw 71 within the adapter 70. The screw includes an externally threaded portion 75 at its
distal end, an elongated shaft 76 and a head 78 with a slot 77 or other rotation means.

[0036] When assembled with an implant 11, as shown In FIG. 16, the lobed portion 73 Is
Inserted into the open end of the implant 11 to mate with the corresponding lobed portion 31 of
the implant. The screw 71 is then Inserted through the open end of the bore 79 and the distal
end Is threaded Into the internal threads 32 of the implant 11. The screw 71 Is tightened until
the lower surface of the mount 78 tightly engages the proximal end 80 of the mount, thereby
firmly securing the fixture mount assembly within the implant 11.

[0037] Having described the structure of the dental implant and dental implant assembly of the
present invention, its installation can be best understood as follows. First, after preparing the
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iImplant site within the patient's mouth, the implant is installed by rotating the same, either with
a direct drive member 63 such as is shown In FIGS. 13 and 14 or with a preassembled fixture
mount as shown In FIGS. 15 and 16. After the implant is Installed to the desired installation
depth, the drive member 63 or the fixture mount assembly i1s removed from the implant. The
abutment is then positioned within the open end of the implant, with the lobed configuration 45
and surface 52 of the abutment being positioned within and engaging the lobed configuration
31 and surface 35 of the implant. The abutment screw 14 is then inserted into the open end of
the bore 17 and rotated by a ratchet or other rotation tool known In the art. Rotation of the
screw 14 forces the beveled surface 52 against the beveled surface 35 forming a tight friction
fit. This provides stability between the abutment and the implant.
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PATENTKRAYV

1. Kombination af et dentalimplantat (11) og en statte (12), som kan forbindes

med implantatet (11), hvor dentalimplantatet omfatter:

10

15

20

25

30

et legeme (13) med en laengdeakse, en proksimal ende (16) og en distal
ende (15);

organer (18) til fastholdelse af implantatet, som er tilvejebragt pa et ydre
parti af legemet (13),

en indre boring, som er tilvejebragt | et parti af legemet (13), hvor den
iIndre boring har en proksimal ende ved den proksimale ende (16) af
legemet (13) og en distal ende;

en keglestubformet flade (35), som vender indad og har en proksimal
ende og en distal ende (33), hvor fladen straekker sig fra nazer den
proksimale ende af den indre boring mod den distale ende af den indre
boring, hvor fladen er affaset indad mod sin distale ende (33) under en
vinkel pa 8° til 40° i forhold til leengdeaksen;

et drivomrade (31), som vender indad og er beliggende | den indre boring
mellem den distale ende (33) af den indad vendte flade (35) og den
distale ende af den indre boring, hvor drivomradet (31) indbefatter et antal
konkave flige (38) og et antal konvekse flige (39), som veksler med de
konkave flige (38), hvor de radialt yderste punkter at hver at de konkave
flige (38) ligger pa en cirkel, som definerer en stor diameter (40), og de
radialt inderste punkter af hver af de konvekse flige (39) ligger pa en
cirkel, som definerer en lille diameter (41), hvor mindst et parti af begge
af de konkave og de konvekse flige (38, 39) har enten en cirkulaer eller
elliptisk konfiguration;

et optageomrade (44), som er beliggende | den indre boring og mellem
den distale ende (42) af drivomradet (31) og den proksimale ende af et

indvendigt gevindskaret parti (32);



10

15

20

25

DK/EP 1763324 T4

- hvor det indvendigt gevindskarne parti (32) er beliggende | den indre
boring og mellem optageomradet (44) og den distale ende (15) af legemet
(13), hvor det gevindskarne parti (32) har en diameter, som er mindre end

den lille diameter (41);

hvor statten (12) har en proksimal ende (20) og en distal ende (19) og omfatter:

- en forste stotteflade (52), som griber ind | fladen (35), som vender indad,
nar dentalimplantatet (11) og statten (12) er forbundet, hvor den farste
stottetlade (52) er en aftaset, keglestubformet flade;

- en anden stotteflade, som svarer til og stader op til drivomradet (31), nar
dentalimplantatet (11) og statten (12) er forbundet, hvor den anden
stotteflade omfatter konvekse flige (46) og konkave flige (48), og hvor
lzengden af den anden statteflades flige (46, 48) mellem deres proksimale
ende (49) og deres distale ende (50) er lidt kortere end laengden af tligene
(38, 39) i drivomradet (31), som vender indad;

- et protesemonteringsparti;

- en central boring (17), som straekker sig gennem mindst et parti af
protesemonteringspartiet og til den distale ende (19) af stgtten (12); og

- en stgtteskrue (14), som straekker sig gennem den centrale boring (17)
og ind 1 den indvendigt gevindskarne boring, nar dentalimplantatet (11)

og statten (12) er forbundet;

hvor den fgrste stotteflade (52) og fladen (35), som vender indad, griber ind |
hinanden i et friktionssluttende indgreb, nar stgtten er monteret | implantatet,
hvorved der tilvejebringes et tilspidset laseindgreb mellem disse to flader til at
tilvejebringe stabilitet mellem stotten (12) og implantatet (11) for at udelukke eller

reducere enhver vippen eller mikrobevaegelse mellem statten (12) og implantatet

(11).
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