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(10) having a dual-textured exterior surface.
smooth-surfaced head (12) with a wrench-engaging projection (42), a
tapered beaded-surfaced (34) body (14) for improved anchoring in bone
(90), and a threaded transition region (16) between the head (12) and
body (14) that serves to anchor the implant (10) to the bone (90) and
provides a barrier between the smooth surface of the head (12) and the
beaded surface (34) of the body (14).

The implant (10) has a
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Patent Application

Dental Implant Having A Dual-Textured Exterior Surface

Cross-Reference To Related Application
This application claims priority from U.S. Provisional Application Ser. No. 60/159,485,

filed October 14, 1999, which application is incorporated herein by reference in its entirety.

Background

The present invention relates to a dental implant, and more particularly to a dental
implant having a dual-textured exterior surface.

Dental implants are embedded in the jaw bone and serve to anchor one or more artificial
teeth or dentures. Important to the success of such devices is the rigid anchoring of the implant
in the bone, and several journal articles and patents have proposed various methods for
achieving rigid anchoring (see U.S. Patent 5,344,457, incorporated herein by reference). For
example, U. S. Patent 4,713,003, issued to Symington et al. describes an implant that has a
tapered external body, resulting in a better distribution of the stresses acting on the device in situ
than was achieved with cylindrical body implants. U.S. Patent 5,344,457, issued to Pilliar et al,
describes an implant that has a body with a non-porous surface on the upper portion of the
implant and a porous surface on the lower portion of the implant. The porous surface provides
interstices into which bone is permitted to grow once the implant is accommodated within the
bone. As reported in U.S. Patent 5,603,338, issued to Beaty, and incorporated herein by
reference, roughening the surface of the implant can also aid in anchoring the implant because
osteoblast-like cells attach more readily to the roughened surface than to a smooth surface.

While roughening the surface can improve the anchoring of the dental implant, the
roughened surface also tends to attract and to retain bacteria which can result in infection of the

tissue surrounding the implant site, particularly after the bone has receded slightly from the top
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edge of the implant as is commonly noted by dentists practicing implantology. Theoretically,
this problem can be minimized by having an implant with a smooth or a non-porous upper
portion, as described in the ‘457 patent. However in practice, when the implant of the ‘457
patent is embedded in the jaw bone, the bone tends to recede along the entire area adjacent to the
non-porous upper portion allowing bacteria to accumulate at the interface of the non-porous
upper portion and the porous lower portion of the implant. The interstices of the porous portion
that permitted bone to connect the implant to the bone now also permit bacteria to burrow into
the implant site causing deep-rooted infection and frequently the need for a second surgical
procedure.

Thus, it would be beneficial to have a dental implant that includes a porous or beaded
lower portion for strong anchoring to the bone and a non-porous portion that prevents bacterial
accumulation, the non-porous portion being designed such that bacteria does not easily reach the

porous or beaded portion of the implant.

Summary of the Preferred Embodiment

The present invention relates to a dental implant having a smooth-surfaced head, a
tapered beaded-surfaced body, and a threaded transition region between the head and body. The
beaded or porous surface of the body provides interstices into which bone is permitted to grow
once the implant is accommodated within the jaw bone. The head has a wrench-engaging
projection, and a smooth exterior surface so that bone anchoring and bacterial accumulation will
be deterred. Between the head and the body is a threaded transition region that serves to anchor
the implant to the jaw bone, and to provide a barrier between the smooth surface of the head and

the beaded surface of the body thereby reducing the bacterial accumulation adjacent to the

beaded surface.
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Description of Figures
Figure 1 is a perspective view of a dental implant made in accordance with the present
invention anchored in a lower jaw bone;
Figure 2 is a side view of the dental implant of Figure 1;
Figure 3 is a top view of the dental implant of Figure 1; and

Figure 4 is a perspective view of an alternative embodiment of a dental implant made in

accordance with the present invention.

Detailed Description of the Preferred Embodiment

The dental implants depicted in the various Figures are selected solely for the purposes
of illustrating the invention. Other and different dental implants may utilize the inventive
features described herein as well.

Reference is first made to Figures 1 through 3 in which the dental implant constructed in
accordance with the present invention is generally noted by the character numeral 10. The
dental implant 10 has as major components a head 12, a body 14, a threaded transition region
16, a bore 20, and a cavity 22. As shown in Figure 1, the implant 10 is mounted in a cavity 92
bored into the jaw bone 90 of the patient such that the body 14 extends into the jaw bone 90.
After the implant 10 is anchored in the jaw bone 90, a bridge or artificial tooth 94 can be secured
to the implant 10 as is known in the art. The implant 10 can be formed from any smooth hard
material commonly known in the art as being suitable for dental implants. In the preferred
embodiment, the implant 10 is machined from a titanium alloy.

As shown in Figures 2 and 3, the dental implant 10 has a tapered body 14 of frusto-
conical shape delimited by a top 30 and a bottom 32. The top 30 is adjacent to the threaded
transition region 16. In the preferred embodiment, the taper angle of the body 14 is preferably a

Morse taper, i.e. a taper angle of less than about 8°, and most preferably the taper angle of the
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body 14 is approximately 7°. The body 14 has a porous or beaded exterior surface 34 formed of
a network of discrete particles. The beaded surface 34 provides interstices into which bone is
permitted to grow once implant 10 is accommodated within the bone 90 (Figure 1). The discrete
particles of beaded surface 34 are preferably formed from the same titanium alloy from which
implant 10 is formed, although other non-biodegradable, non-toxic, tissue-compatible materials
may be used which admit of adherence to the material from which the implant 10 is formed.
Examples of such other materials include cobalt-chromium beads, hydroxyapatite, aluminum
oxide and ceramic materials known in the art. U.S. Patent 5,344,457, which is incorporated
herein by reference, describes a dental implant that include a porous or beaded surface similar to
the surface 34 of implant 10, and a procedure for preparing the beaded surface. From the bottom
32 a cavity 22 extends longitudinally along a midline “m” into but not through the tapered body
14. The cavity 22 receives bone chips and fluid formed as the implant 10 is inserted into the jaw
cavity 92. In the preferred embodiment, the cavity 22 has smooth interior surface walls 24, but
the walls may have a roughened interior surface if required for the particular application.

The head 12 of the implant 10 defines a projection 42 with a top planar surface 40, and a
neck 44. The exterior surfaces of the projection 42 and neck 44 are smooth so that bone
anchoring and bacterial accumulation will be deterred. The neck 44 abuts the threaded transition
region 16, and preferably has a rounded periphery with an exterior diameter “d” essentially
equal to the diameter of the threads of the transition region 16. The projection 42 extends from
the neck 44 away from the body 14, and serves as a wrench-engaging surface for the implant
specialist and as a key for aligning the artificial tooth 94. Preferably the projection 42 has a
periphery that defines a hexagonal shape, although other shapes may be defined as necessary to
accommodate commercially available implantation tools. In the preferred embodiment, the
projection 42 is tapered slightly as it approaches the top planar surface 40, although the tapering

is not a required feature of the development. From the top surface 40 a bore 20 extends
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vertically into but not through the implant 10 along the midline “m”. The bore 20 is preferably
screw-threaded so as to engage a retaining screw (not shown) to secure the bridge or artificial
tooth 94 to the implant 10.

As shown in Figure 2, between the head 12 and body 14 is a transition region 16 having
a threaded exterior surface 17. The threads 50 serve to anchor the implant 10 to the jaw bone
90. In addition, the threads 50 provide a barrier between the smooth surface of the neck 44 and
the beaded surface 34 of the body 14 thereby reducing the bacterial accumulation adjacent to the
beaded surface 34. The exterior surface 17 of the transition region 16 can be smooth — similar to
the head 12, beaded — similar to the body 14, or roughened by other techniques known in the art,
and in the preferred embodiment, the surface 17 is smooth. The number of threads 50 in the
threaded region 16 can vary, but 3 to 5 threads is preferable.

An alternative embodiment of a dental implant 110 made in accordance with the present
invention is shown in Figure 4. The dental implant 110 is essentially identical to the implant 10
except that a through-hole 136 passes through the side walls of the body intersecting the cavity
122. The through-hole 136 allows new bone to grow through and into the cavity 122 in order to
firmly anchor the implant 110 in the patient’s jaw bone 90.

Tt is understood that, in light of a reading of the foregoing description and drawings,
those with ordinary skill in the art will be able to make changes and modifications to the present

invention without departing from the spirit or scope of the invention, as defined herein.
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What is claimed is:

1.

A dental implant for anchoring in bone, said implant having a longitudinal midline and

comprising:
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8°.

a. a body, defining a top and a bottom, and having an exterior surface
formed from a network of discrete particles that create interstices along the surface;

b. a transition region, having a threaded exterior surface, abutting the top of
said body;

c. a head, having a neck abutting said transition region and having a wrench-
engaging projection extending from the neck away from said transition region, the
projection defining a top planar surface, and the neck and the projection having smooth

exterior surfaces; and

d. a bore which protrudes along the midline from the top surface of the head
projection through said head and through said transition region and into said body, said
bore terminating within said body.

The implant of Claim 1 wherein said implant is made from titanium alloy.

The implant of Claim 1 wherein said body has a frustoconical shape.

The implant of Claim 1 wherein said body is tapered at a taper angle of less than about
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5. The implant of Claim 1 wherein the discrete particles are formed from materials selected
from the group consisting of titanium alloy, cobalt-chromium beads, hydroxyapatite, aluminum

oxide, ceramic materials, or combinations thereof.

6. The implant of Claim 1 wherein said transition region has from about three to about five

threads on the surface.

7. The implant of Claim 1 wherein said neck has a rounded periphery.
8. The implant of Claim 1 wherein said wrench-engaging proj ection has a hexagonal shape.
9. The implant of Claim 1 wherein said bore is threaded to accommodate a retaining screw.

10.  The implant of Claim 1 wherein said implant further includes a cavity that protrudes
from the bottom of said body into said body along the midline and terminates before reaching

said bore so that a barrier remains between said cavity and said bore.

11.  The implant of Claim 10 wherein said implant further includes a through-hole that

projects through the side walls of said body and through said cavity.
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