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Description

Self-Clearing Self-Cutting Implant.

Field of Invention

[0001] The invention relates to bone implants, namely screw-type implants and, more particularly, to a self tapping
dental implant having at least two helical grooves running in opposite directions around the implant.

Background of the Invention

[0002] Implants for insertion into living bone, including screw type implants are widely used and are well known in the
art. Such implants may be used in dentistry or orthopedics. The screw tapping implants generally fall into the category
of self-tapping implants and non-self tapping implants. Non-self tapping implants are merely threaded and are screwed
into the bone after it is separately drilled and tapped. Self tapping implants contain cutting threads analogous to those
in a metal tap which cut threads into the bone when inserted in a drilled hole that is smaller than the self tapping implant
diameter. The basic structure of both types of implants comprise a generally cylindrical main body that has a set of
external screw threads on the outer surface which engage with threads cut into the bone. The engagement of the threads
provides for initial stabilization for the implant. With both types of implants, long term stability is provided by growth of
new bone around the implant. A non self-tapping implant is usually tapered at the end which is inserted into the bone.
The other end of both implants contains a means for attaching a dental prosthesis such as a tooth and is often threaded
to facilitate attachment of the prosthesis.
[0003] Self-tapping implants usually contain a more pronounced taper at the end of the implant on which the cutting
threads of the tap portion of the implant are disposed.
[0004] Self tapping devices of the prior art suffer from a number of drawbacks. The thread cutting abilities of present
devices are limited due to the thickness of the threads which creates large amounts of bone chips as part of the cutting
process. Current designs are unable to effectively clear these bone chips from the hole. This results in an increase in
the torque required to seat a self tapping implant. The increase in torque adds to patient discomfort and may also lead
to breakage of the threads cut in the bone. The inability of the implant to clear debris can also prevent a surgeon from
properly seating an implant. The seating and insertion torque problems increase as the length of the implant increases.
[0005] The art contains examples of implant designs having grooves within the cutting surfaces for removing debris.
[0006] Published United States patent application US20080187886A1 discloses a self tapping dental implant having
a vertical groove for collecting debris.
[0007] Published United States patent application US20080160483A1 discloses a self tapping implant having a vertical
groove for collecting debris.
[0008] Published United States patent application US20080131840A1 discloses a self tapping implant having a groove
for holding debris.
[0009] Published United States patent application US20080081316A1 discloses a self tapping implant having a vertical
groove for containing debris.
[0010] Published United States patent application US20080038693A1 discloses a self tapping implant having a vertical
groove for containing debris.
[0011] United States patent US7281925 and published United States patent application US20080032264A1 disclose
a self tapping implant having a groove cut within and parallel to the self tapping threads for containing debris.
[0012] Published United States patent application US20080014556A1 discloses a self tapping implant having a groove
running with the threads for containing debris.
[0013] United States patent US7273373 discloses a self tapping implant having a groove for containing debris and
protrusions to aid in anchoring.
[0014] Published United States patent application US20070190491A1 discloses a self tapping implant which is out of
round and has breaks in the self tapping threads for passage of debris.
[0015] Published United States patent application US20070099153A1 discloses a self tapping implant having a sub-
stantially vertical groove in the self tapping threads for passage of debris.
[0016] Published United States patent application US20040121289A1 discloses a self tapping implant having a sub-
stantially vertical groove running in an opposite direction to the cutting threads for passage of debris.
[0017] United States patent US6604945 discloses a self tapping implant having a substantially vertical groove running
for passage of debris.
[0018] Published United States patent application US20020102518A1 discloses an implant having a vertical groove
for passage of debris.
[0019] United States patent US6273722 discloses an implant with helices running in opposite directions. However,
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this is not a self tapping implant.
[0020] United States patent US5984681 discloses a self tapping implant having open threads and a separate anchor.
[0021] United States patent US5871356 discloses an implant having vertical grooves for the passage of debris.
[0022] United States patent US5601429 discloses an implant having grooves for clearing debris running in the same
direction as the cutting grooves
[0023] Despite the above examples, there is still a need in the art for a self threading implant which is easy to install
yet offers acceptable holding power.

Objective of the Invention

[0024] It is an object of this invention to provide an improved self tapping implant having reduced torque for insertion
and an increased load bearing surface at the time of insertion.

Summary of the Invention

[0025] The present invention comprises a self tapping implant which requires substantially less torque to install than
a traditional self tapping implant having full screw threads.. The reduction in effort is achieved by the inclusion of at least
one cutting surface on each rotation of the thread and by including a spiral groove which runs in an opposite direction
to the threads. This enables the implant of the present invention to corkscrew into an opening instead of cutting course
threads.
[0026] Implant designs of the present invention generate significantly less bone debris that the "classic tap cutting
grooves". In the present invention, debris, are evenly distributed across the implant body length, rather than "collected"
and compressed into either the grooves of the tap or the bottom of the hole in which the implant is being inserted.
[0027] According to one embodiment the implant comprises a substantially cylindrical body 1 having a proximal end
2 and a distal end 3. The body contains at least one external helical thread 9 which runs from the distal end 3 to the
proximal end 2. The helical thread 9 maybe right or left handed and contains at least one cutting edge 6 for each turn
of the cutting head. The implant further comprises a second helix 10 running in the opposite direction of the helical thread.

Brief Description of the Drawings

[0028] FIG 1 is a perspective view of a dental implant according to one embodiment.
[0029] FIG 2 is a distal end view of a dental implant according to one embodiment.
[0030] FIG 3 is an expanded side view of the implant in Fig 1 and 2.
[0031] FIG 4 is a side view showing a secondary helix.
[0032] FIG 5 is a side view showing the details for a particular embodiment of a dental implant.
[0033] FIG 6 is a graph of insertion torque for a dental implant according to one embodiment.
[0034] FIG 7 is a graph of insertion torque for a dental implant using prior art designs.
[0035] FIG 8 is a graph comparing the average insertion torque of the present invention to a prior art design.

Detailed Description of the Invention

[0036] The present invention comprises a self tapping implant which requires substantially less torque to install than
devices currently in use. The reduction in effort is achieved by the inclusion of at least one cutting surface on each
rotation of the thread and by including a spiral groove which runs in an opposite direction to the threads. This enables
the implant of the present invention to corkscrew into an opening instead of cutting course threads.
[0037] Referring to figures 1-3 , according to one dental implant embodiment, the implant comprises a substantially
cylindrical body I having a proximal end 2 and a distal end 3. The proximal end contains a prosthetic platform 7 onto
which a prosthesis will be fitted. The body contains at least one external helical thread 9 which runs from the distal end
3 to the proximal end 2. The helical thread 9 maybe right or left handed and contains at least one cutting edge 6 for each
turn of the cutting head. The implant further comprises a second helix 10 running in the opposite direction of the helical
thread. The second helix can be seen more clearly in FIG 4 in which the helical thread 9 has been omitted for clarity.
[0038] The helical thread 9 is further comprised of an inner diameter 11 and an outer diameter 12. The outer diameter
12 forms a ridge 4 having a plateau 5 on the outermost thread surfaces which engages with the bone during insertion.
It is preferred that the plateau 5 be as narrow as possible subject to the structural limitations of the material comprising
the implant. Thinner diameters allow for smaller pilot holes, easier drilling and reduce the torque required for insertion.
Larger plateaus may be required for softer bone.
[0039] The thread pitch 15 is not critical to the invention and may be increased or decreased depending on the
mechanical needs for the application. Thread pitch can be constant or variable.
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[0040] The cutting edge 6 located within the helical thread 9 comprises a recess 13 and a beveled surface 14. The
angle of the bevel is not critical but should be as narrow as possible to facilitate cutting into the bone, but not so narrow
that the structural integrity of the cutting surface and thread.
[0041] The cutting edge 6 is formed by cutting the second helix 10 into the body of the implant and is contiguous with
the helical thread 9. In a preferred embodiment the plateau 5 adjacent to the cutting edge has a chamfer 30 to form the
initial cutting surface. The chamfered edge 30 makes the initial contact with the bone followed by the cutting edge 6.
The second helix 10 in addition to creating the cutting edge 6 also serves to assist in clearing bone debris created by
the cutting edge.
[0042] In the main body 1, the main body may be straight or tapered, with a straight body being most preferred. When
the main body is straight is preferred that the initial turn of the helix 16 be of a smaller diameter than the rest of the main
body I to facilitate easy insertion into the pilot hole.
[0043] In yet another embodiment a secondary thread 20 (not shown) may be included inside the helical thread 9.
[0044] Figure 5 is an engineering drawing of one embodiment in which the implant is 4mm in length and has an outer
diameter 12 of 0.1540 cm and an inner diameter 11 I of 0.12 cm. The distance between the leading edges of the thread
9 is 0.0354 and each thread has a 15 degree undercut on the bottom side and a cut having a radius of .015 cm on the
top side. The secondary helix 9 is cut at a depth of 0.130 cm. The top of the secondary helix is cut at a 60 degree angle
and the bottom of the helix is cut at a 15 degree angle with a radius of 0.005 cm in the valley.
[0045] One of skill in the art will appreciate that the surface of the implant can be further processed to aid in growth
of new bone around it. Such processing can include the use of coatings or modifying the surface textures of the implant
as is known in the art..
[0046] The prosthetic platform may be structured to accommodate any form of implant. It can comprise internal threads
26 (not shown) which are inside the body of the implant or external threads 25 (not shown) or comprise any type of stud
or ball upon which a prosthesis can be mounted. The thread pitch is not critical and may be selected for the application.
In yet other embodiments, the implant may contain surfaces suitable for bonding the prosthesis to the implant.
[0047] The implant of the present invention is used in a conventional manner. The dentist or surgeon will drill a pilot
hole for the implant. The implant is attached to an insertion tool and turned into the pilot hole. Upon turning, the cutting
edge 6 will cut a groove into the bone into which the helical thread 9 will follow. Because cutting edge 6 has a sharp
edge leading into a narrow plateau on the helical thread 9, less bone debris is generated. This debris is pushed towards
the proximal end of the body through the second helical groove 10. This movement of debris keeps the pilot hole relatively
free from debris thereby preventing debris from filling the pilot hole and jamming the implant. This reduces incidences
of the implant prematurely bottoming out in the pilot hole because of debris filling the hole and reduces the debris caught
in the helical groove thereby reducing friction on the cutting surfaces which reduces the torque required for insertion.

Manufacturing

[0048] Implants of the present invention can be manufactured from any structural material suitable for dental implants,
including but not limited to stainless steels, titanium, ceramics, polymers and any other material with appropriate me-
chanical characteristics which is biocompatible. Titanium is most preferred. Implants of the present invention can be
readily manufactured using a modern lathe capable of cutting screw threads. The unfinished stock is mounted in the
lathe at the proximal end. The cutting blade of the lathe cuts a helical groove in the stock leaving the desired primary
thread. The direction of rotation is then changed and the desired secondary helical groove is cut across the primary
thread thereby creating the cutting surfaces. The shape of the helices are determined by the cutting head on the lathe
and different cutting heads can be used to create different helices. It will be appreciated that both straight and tapered
implants can be created in this manner.
[0049] Alternatively, depending on the manufacturing materials, the implant can be formed by passing the stock
comprising the body through one or more cutting dies as is known in the art or by the use of molds or forging. For implants
made of plastics, ceramics or polymers, molding is the preferred method of manufacture.
[0050] As long as the properties of the implant materials are taken into account any thread pitch, thread thickness
and cutting edge are possible up the point where the material is too thin to support the load placed on it. Threads and
cutting edges that are too thin may break under higher torques or distort during insertion.

Reduction of Insertion Torque

[0051] Experiments were performed comparing the insertion of the implant of the present invention with an equal
diameter implant using classic cutting flukes. In the test protocol, high density polyurethane was used to simulate bone.
A block of polyurethane was secured to a work station and 3.2mm holes drilled in the block. The implants were then
inserted using a digital torque wrench (Tohnichi, Japan). The insertion torque was recorded in Newton centimeters after
each complete turn and the data recorded. These data are shown in Tables 1 and 2 below.
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[0052]

[0053]

[0054] The data in Tables I and 2 show that the insertion torque of the implant of the present invention is comparable
to the insertion torque of the classic design for shallower insertion depths. However, as depth of insertion increases, the
classic implant design requires significantly more torque to insert in contrast to the implant of the present invention.
These same data are graphed in Fig 6 and 7.
[0055] Referring to Fig 8 which is a line graph comparing the average torques recorded for each turn in Tables 1 and

Table 1 Insertion Torque for Improved Cutting Flukes

Insertion torque for implant having improved cutting flutes), Ø.125 (3.2mm) hole

# of turns Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Average

1 6 6 6 6 6

2 10 10 9 6 8.75

3 12 12 12 9 11.25

4 13 14 15 10 13

5 15 16 17 12 15

6 16 18 19 14 16.75

7 17 19 22 16 18.5

8 20 21 23 19 20.75

9 22 23 23 20 22

10 26 26 26 22 25

11 27 28 29 23 26.75

12 31 28 31 29 29.75

13 42 45 47 45 44.75

Table 2 Insertion Torque for Classic Cutting Flutes

Insertion torque for implant w/ classic cutting flutes 0.125 (3.2mm) hole

# of turns Test 1 Test 2 Test 3 Test 4 Average

1 4 6 5 7 5.5

2 8 10 9 9 9

3 10 11 11 10 10.5

4 12 13 14 13 13

5 16 18 15 16 16.25

6 18 19 19 19 18.75

7 22 22 24 23 22.75

8 25 27 29 27 27

9 32 33 35 32 33

10 37 41 42 38 39.5

11 44 49 51 47 47.75

12 54 62 65 59 60

13 67 78 80 77 75.5
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2 above. Figure 8 shows that the cutting flukes of the present invention require substantially less torque as the implant
is turned deeper into the socket. The present invention only required an average of 16.75 Ncm of torque during insertion
of turn 8 compared with 27 Ncm of torque for the version of the implant having classic cutting flukes. The results are
even more dramatic at 13 turns in which the present invention only required 44.75 Ncm of torque compared to 75.5 Ncm
of torque for the version of the implant having classic cutting flukes. The present invention will allow easier insertion by
a surgeon and reduce the discomfort felt by the patient.
[0056] While the invention is susceptible to various modifications and alternative forms, specific embodiments thereof
have been shown by way of example in the drawings and will herein be described in detail. It should be understood,
however, that it is not intended to limit the invention to the particular forms disclosed but, on the contrary, the intention
is to cover all modifications, equivalents, and alternatives falling within the spirit and scope of the invention as defined
by the appended claims.

Claims

1. A self tapping implant comprising:

a) a body having a proximal and a distal end and an outer circumference,
b) external helical threads which wind around the outer circumference of the body starting at the distal end,
c) a helical groove winding around the outer circumference of the body in an opposite direction to the helical
threads
d) a cutting edge for cutting into bone formed by the intersection of the helical threads and the helical groove.

2. The self tapping implant of claim 1 wherein each turn of the helical threads around the body contains at least one
cutting edge.

3. The implant of claim 1 wherein the helical threads have no discernable plateau.

4. The implant of claim 3 wherein there is a chamfer between the cutting edge and the plateau.

5. The implant of claim 1 wherein the implant is tapered.

6. The implant of claim 1 wherein the implant is straight.

7. The implant of claim 1 wherein the implant is a dental implant or a bone screw.

8. The implant of claim 1 wherein the implant is designed to generate less bone debris.

9. The implant of claim 1 wherein the implant is designed to evenly distribute the bone debris through the implant.

10. A self tapping implant comprising:

a) an elongated cylindrical body
b) the body having external helical threads making at least one turn around the body
c) a second helical groove running in an opposite direction to the external threads wherein the intersection of
the external helical threads and the helical groove form a cutting edge.

11. The self tapping implant of claim 10 wherein each turn of the helical threads around the body contains at least one
cutting edge.

12. The implant of claim 10 wherein the helical threads have no discernable plateau.

13. The implant of claim 12 wherein there is a chamfer between the cutting edge and the plateau.

14. The implant of claim 10 wherein the implant is tapered.

15. The implant of claim 10 wherein the implant is straight.



EP 2 210 568 A1

7

5

10

15

20

25

30

35

40

45

50

55

16. The implant of claim 10 wherein the implant is a dental implant or a bone screw.

17. The implant of claim 10 wherein the implant is designed to generate less bone debris.

18. The implant of claim 10 wherein the implant is designed to evenly distribute the bone debris through the implant.

19. A method of manufacturing a dental implant comprising

a) cutting a first helix in a first direction on a cylindrical stock
b) cutting a second helix in an opposite direction on the cylindrical stock such that the cutting of the second
helix forms a cutting edge where the second helix intersects the first helix.
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