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ABUTMENT AND METHOD OF ATTACHING AN ABUTMENT TO A DENTAL

IMPLANT

The present invention relates an abutment. The

present invention also relates to a method of attaching an

abutment to a dental implant.

The prior art includes zirconia abutments for

internal conical connection dental implants. It may be

desired to have the complete abutment in zirconia for

aesthetic purposes. However, it may also be desirable to

further improve the strength of such an abutment.

The present invention is defined in the appended

independent claims. Embodiments are defined in the

appended dependent claims.

According to an aspect of the present invention,

there is provided an abutment comprising: a ceramic part;

and a metal adapter removably attachable to the ceramic

part, wherein the metal adapter has a conical connection

interface for attachment to a dental implant.

By providing a non-brittle metal adapter which has

the conical connection interface towards the dental

implant, the strength of the abutment may be improved.

Still high esthetics are maintained due to the ceramic

part. Also, since the metal adapter is removably

attachable to the ceramic part, it can conveniently be

removed from the ceramic part e.g. when porcelain is fused

to the ceramic part so that the metal adapter is not

heated. It should be noted that metal adapters/portions

are known per se from WO2004002358 and US6168435 and

US2012077150 , but not for conical connection. Also, the

metal adapter in WO2004002358 is not load-bearing - it

only prevents rotation. Also, the metal portions in



US6168435 and US2012077150 appear not to be removably

attachable to the ceramic part.

The metal adapter may comprise at least one flexible

arm with a protrusion adapted to press against a side wall

and/or snap into a corresponding recess (if there is any)

of the ceramic part for securing the metal adapter to the

ceramic part in the coronal-apical direction, wherein the

metal adapter comprises at least one convex surface

adapted to abut against at least one corresponding concave

surface of the ceramic part for preventing rotation

between the ceramic part and the metal adapter.

The metal adapter may at its coronal end have a

central protruding portion which is adapted to be received

in a central apical recess of the ceramic part, wherein

said central protruding portion may accommodate said at

least one flexible arm (with the protrusion) and said at

least one convex surface.

Said at least one convex surface may be three convex

surfaces uniformly distributed in the circumferential

direction on the metal adapter, wherein said at least one

corresponding concave surface is three concave surfaces

uniformly distributed in the circumferential direction in

ceramic part, and wherein the metal adapter comprises

three flexible arms and protrusions arranged between the

three convex surfaces.

The metal adapter may include a load-bearing

circumferential surface adapted to abut against a

corresponding circumferential surface of the ceramic part.

The conical connection interface of the metal adapter

may include an external conical shape tapering towards the

apical end of the metal adapter and adapted to mate with a

corresponding conical surface of the dental implant, and

an external indexed portion provided apically of the



conical shape adjacent to the apical end of the metal

adapter .

The metal adapter may include an outer surface

devised for soft tissue apposition.

Said outer surface may be arranged between said load-

bearing circumferential surface and said external conical

shape .

The ceramic part may comprise a screw channel passing

through the ceramic part and forming a first opening at a

first end and a second opening at an apical end, and a

screw seat proximal to the apical end of the screw channel

for seating the head of a screw for the fixation of the

abutment to the dental implant.

In one or more embodiments, the longitudinal axis of

the screw channel at the first end does not match the

longitudinal axis of the screw channel at the apical end.

The metal adapter may comprise a bore passing through

the metal adapter and forming a coronal opening and an

apical opening, wherein the bore is provided with an

internal thread.

The ceramic part may be adapted to support a dental

restoration .

The ceramic part may be a full-contour part.

According to another aspect of the present invention,

the abutment is provided in combination with the dental

implant .

According to yet another aspect of the present

invention, there is provided a method of attaching the

abutment with an outer surface devised for soft tissue

apposition to a dental implant anchored in a jaw bone of a

patient, wherein the coronal end of the dental implant is

substantially in level with the surface or crest of the

jaw bone, which method comprises: attaching the abutment

to the dental implant, such that said outer surface of the



metal adapter is exposed to soft tissue or gum overlying

the jaw bone. This aspect may exhibit the same or similar

features and/or technical effects as the previously

discussed aspects, and vice versa

These and other aspects of the present invention will

now be described in more detail, with reference to the

appended drawings showing currently preferred embodiments

of the invention.

Fig. la is a perspective view of an abutment with a

ceramic part and a metal adapter according to an

embodiment of the present invention.

Fig. lb is a cross-sectional view of the abutment in

fig. la.

Fig. 2a is a perspective view of the metal adapter of

figs, la-lb.

Fig. 2b is a cross-sectional view of the metal

adapter in fig. 2a.

Fig. 3a is a perspective view of the ceramic part of

figs, la-lb.

Fig. 3b is a cross-sectional view of the ceramic part

in fig. 3a.

Fig. 4a is a perspective view of the abutment of

figs, la-lb fixed to a dental implant.

Fig. 4b is a cross-sectional view of the arrangement

in Fig. 4a.

Figs. 5a-5b are perspective views of a metal adapter

and ceramic part according to another embodiment of the

present invention.

Figs. 6a-6b are perspective views of a metal adapter

and ceramic part according to yet another embodiment of

the present invention.



Fig. 6c is a cross-sectional view of the metal

adapter of fig. 6a attached to the ceramic part of f

6b.

Fig. 6d is a cross-sectional view of the metal

adapter of fig. 6a and the ceramic part of fig. 6b

attached to a dental implant.

Figs, la-lb show an abutment 10 according to an

embodiment of the present invention.

The abutment 10 comprises a coronal ceramic part 12.

The ceramic part 12 may be adapted to support a dental

restoration or a dental prosthesis, such as a single-unit

restoration (crown) or a bridge. The restoration or

prosthesis may for example be cemented to the ceramic part

12. Alternatively, the ceramic part of the present

abutment may be a full-contour part. The ceramic part 12

is preferably made entirely of ceramic material such as

zirconia .

The abutment 10 further comprises an apical metal

adapter 14. The metal adapter 14 is also shown in figs.

2a-2b. The metal adapter 14 is for example made of

titanium or titanium alloy. The metal adapter 14 has a

conical connection interface generally designated with

reference sign 16 (fig. 2a). The conical connection

interface 16 allows the abutment 10 to be attached to a

dental implant 18 (figs. 4a-4b) , which dental implant 18

has an internal conical connection interface 20

corresponding to the conical connection interface 16 of

the abutment 10/metal adapter 14. The metal adapter 14 may

be coloured to match a colouring of the dental implant 18.

The conical connection interface 16 of the metal

adapter 14 comprises an external conical shape 22 tapering



towards the apical end 24 of the metal adapter 14. In

other words, this portion of the metal adapter 14 has the

external shape of a truncated cone. The conical connection

interface 16 further comprises an external indexed portion

26. The indexed portion 26 is provided apically of the

conical shape 22, proximal to the apical end 2 4 of the

metal adapter 14. The indexed portion 26 may for instance

be a hexagonal shape, which may have an externally

hexagonal cross-section in a plane perpendicular to the

longitudinal axis 28 of the abutment 10.

The metal adapter 14 further comprises a central

recess 30 provided at the coronal end 32 of the metal

adapter 14. The recess 30 is open towards the coronal end

32 of the metal adapter 14. The recess 30 comprises at

least one, but preferably two opposite flat surfaces 34

that are parallel to the longitudinal axis 28. The recess

30 is surrounded by a circumferential load-bearing flat

surface 38.

The ceramic part 12 further comprises a central

protruding portion 40 (figs. 3a-3b) provided at the apical

end 42 of the ceramic part 12. The protruding portion 40

has a circumferential side wall 44, with at least one but

preferably two opposite flat surfaces 46 corresponding to

the flat surface (s) 34 of the metal adapter 14. The

protruding portion 40 is surrounded by a circumferential

surface 48, which preferably is flat in a plane

perpendicular to the longitudinal axis 28. The protruding

portion 38 is generally adapted to be received in the

recess 30 of the metal adapter 14.

The metal adapter 14 is removably attachable to the

ceramic part 12. To this end, the metal adapter 14 may

comprise at least one flexible arm 52 with a protrusion

50. The at least one flexible arm 52 may be arranged on a

ledge 54 of the side wall 56 of the recess 30. The at



least one arm 52 extends in a direction away from the

apical end 24 of the metal adapter 14, and it is generally

parallel to the longitudinal axis 28. The protrusion 50 is

provided at the coronal free end of the flexible arm 52.

The at least one protrusion 50 is inwardly directed.

Inwardly here means substantially towards the central

longitudinal axis 28 of the abutment 10. The at least one

protrusion 50 may for instance project radially into the

recess 30. The at least one protrusion 50 may have a

limited extent in the axial direction. In other words, it

has a defined height. The at least one protrusion 50 may

be devoid of any right angles or undercuts, at least on

its apical side.

The at least one arm 52 is flexible so that the free

end with the protrusion 50 can move or flex radially

(perpendicular to the longitudinal axis 28), as indicated

by the arrow in fig. 2a. The flexibility of the at least

one arm 52 may be achieved and controlled by selecting

suitable dimensions of the arm 52 given what material the

adapter 14 is made of. The at least one protrusion 50 may

be arranged apically of the coronal edge 53 of the at

least one flat surface 34. Thereby the correct rotational

relationship between the ceramic part 12 and the metal

adapter 14 may be established before the ceramic part 12

reaches the protrusion (s) 50. In the illustrated

embodiment, there are two arms 52 which are oppositely

arranged in the circumferential direction.

Further, the ceramic part 12 may optionally comprises

at least one recess 58, which matches the at least one

protrusion 50 of the metal adapter 14. In figs. 3a-3b, the

ceramic part 12 has two outwardly open recesses 58

arranged on the protruding portion 40 at a distance from

the apical end 42. Like the protrusions 50, the

indentations 58 may have a limited height. Also like the



protrusions 50, the indentations 58 may be curved or

otherwise devoid of any right angles or undercuts, at

least on their apical sides.

When the ceramic part 12 and the metal adapter 14 are

mated, i.e. when the protruding portion 40 of the ceramic

part 12 is received in the recess 30 of the metal adapter

14, the protrusions 50 press against the side wall 44 of

the protruding portion 40, whereby the metal adapter 14 is

attached axially (coronal-apical direction) to the ceramic

part 12 by means of friction-fit. The protrusions 50 may

be received in the recesses 58, whereby snap-locking may

occur. However, the ceramic part 12 and the metal adapter

14 may again be separated if a sufficient axial force

pulling them apart is applied. Hence, the metal adapter 14

is removably attachable to the ceramic part 12. With

mainly elastic deformation of the two metal arms 52, the

metal adapter 14 may be attached to and removed from the

ceramic part 12 several times. The metal adapter 14 may be

attached to (and removed from) the ceramic part 12

manually, without the use of tools or additional fastening

means such as glue, screws, bolts, etc. Further, when the

metal adapter 14 is attached to the ceramic part 12, the

flat surfaces 46 of the ceramic part 12 abut against the

flat surfaces 34 of the metal adapter 14, to prevent

rotation of the metal adapter 14 relative to the ceramic

part 12. Further, when the metal adapter 14 is attached to

the ceramic part 12, the flat circumferential surface 48

of the ceramic part 12 abuts against the flat top surface

38 of the metal adapter 14. This allows for a load-bearing

and a tight seal between the ceramic part 12 and the metal

adapter 14.

The ceramic part 12 further comprises a screw channel

60. The screw channel 60 passes through the ceramic part

12, and forms a first opening 62a at a first end 64a of



the screw channel 60 and a second opening 62b at a second

(apical) end 64b of the screw channel 60. In this

embodiment, the screw channel 60 is straight, with the

first opening 62a at the coronal end 66 of the ceramic

part 12 and the second opening 62b at the apical end 42 of

the ceramic part 12. In the screw channel 60, there is

provided a screw seat 68 proximal to the second end 64b.

The screw channel 60 preferably includes an inclined

surface defining said screw seat 68. The screw seat 68 is

adapted to seat the head 70 of a screw 72 (fig. 4b) used

for fixing the abutment 10 to the dental implant 18.

Opposite the head 70, the screw 72 has an external thread

74.

Instead of having a straight screw channel 60, the

screw channel of the ceramic part can be angulated (not

shown) . That is, the longitudinal axis of the screw

channel at the first end does not match the longitudinal

axis of the screw channel at the second end 64b, whereby

the first opening becomes situated at one of the sides of

the ceramic part.

The metal adapter 14 further comprises a bore 76. The

bore 76 passes through the metal adapter 14, and forms a

coronal opening 78a and an apical opening 78b. When the

ceramic part 12 and the metal adapter 14 are assembled,

the screw channel 60 of the ceramic part 12 and the bore

76 of the metal adapter 14 are aligned. The bore 76 is

provided with an internal thread 80. The internal thread

80 may be placed just apically of the recess 30. The

internal thread 80 may facilitate recovery of the metal

adapter from the dental implant 18. For example, by

inserting the external thread of a retrieval tool (not

shown) into the internal thread 80 of the metal adapter

14, and then pull away from the implant 18, the metal

adapter 14 can be readily removed from the implant 18.



The dental implant 18 may for example be of the type

disclosed in WO 2008/128757 A2, the content of which

herein is incorporated by reference. However, other dental

implants may be used as well, such as NobelReplace Conical

Connection provided by Nobel Biocare. Among other things,

the dental implant 18 comprises the internal conical

connection interface 20. The internal conical connection

interface 20 is open to the coronal end 82 of the dental

implant 18, and comprises a conical chamber 84, a

hexagonal interlock recess 86, and an internally threaded

portion 88 (fig. 4b) .

When the abutment 10 is attached to the dental

implant 18, the metal adapter 14 of the abutment 10 is

partly inserted into the internal conical connection

interface 20 of the implant 18. The conical shape 22 of

the metal adapter 14 abuts against the the conical chamber

84, whereas the indexed portion 26 interlocks with the

hexagonal interlock recess 86 to prevent rotation. The

screw 72 is then inserted. The screw 72 extends through

the screw channel 60 and the bore 76, and further into the

internally threaded portion 88, where the external thread

74 of the screw 72 engages said threaded portion 88. By

turning the screw 72 with a suitable tool (not shown) , the

screw head 70 is pressed against the screw seat 68 in the

ceramic part 12, and the abutment 10 may be fixed to the

implant 18. Also, the metal adapter 14 is clamped between

the ceramic portion 12 and the dental implant 18. Overall,

an adapter 10 is provided which has a high strength, non-

brittle material in the implant connection (i.e. the metal

adapter 14) in combination with high esthetic ceramics

(the ceramic part 12) . Also, the fact that the metal

adapter 14 may be detached from the ceramic part 12

enables fusing of porcelain to the ceramic part 12 without

having to heat the metal adapter 14.



As the abutment 10 is fixed to the dental implant 18,

an outer surface 90 of the metal adapter 14 between the

ceramic part 12 and the dental implant 18 remains exposed

to the outside, as seen in figs. 4a-4b. The outer surface

90 is preferably devised for soft tissue apposition. That

is, the outer surface 90 is supposed to face the gum of

the patient. The surface 90 may have a height H of about

1.5 mm. Also, the surface 90 may be coloured to resemble

the gingival (soft tissue) .

Also when the abutment 10 is fixed to the dental

implant 18, there is no point of contact between the

ceramic part 12 and the dental implant 18, cf. the metal

adapter of WO2004002358 . Also, since the ceramic part 12

has the apically protruding portion 40 received in the

coronal recess 30 of the metal adapter 14, the screw seat

8 and screw head 70 may be situated relatively close to

the implant 18, cf. the embodiments of figs. 5a-5b and 6a-

6b.

The dental implant to which the abutment 10 is

attached may be anchored in the jaw bone of a patient, or

it may be arranged in a physical model. In the latter

case, the dental implant may be a replica or implant

analog .

A suitable way of attaching the abutment 10 to the

dental implant 18 is described in Applicant's co-pending

application entitled "METHOD OF ATTACHING A DENTAL

COMPONENT TO A DENTAL IMPLANT", the content of which

herein is incorporated by reference.

Figs. 5a-5b show a metal adapter 114 and ceramic part

112 according to another embodiment of the present

invention. The metal adapter 114 and ceramic part 112 in

figs. 5a-5b may be similar to the metal adapter 14 and

ceramic part 12 shown in figs. 1-4, but differ when it

comes to the interface between them. The metal adapter 114



has at its coronal end 132 a central protruding portion

100. The protruding portion 100 is adapted to be received

in a central apical recess 102 of the ceramic part 112.

The protruding portion 100 is surrounded by a

circumferential load-bearing ledge 138. The protruding

portion 100 comprises two opposite flexible arms 152, each

with an outwardly directed protrusion 150. The protrusion

150 is arranged at the free apical end of the respective

arm 152. The ceramic part 112 may optionally comprise at

least one inwardly open recess matching the two

protrusions 150 and arranged in a side wall 144 of the

central apical recess 102. When the metal adapter 114 is

attached to the ceramic part 112, the two protrusions 150

are pressed against the side wall 144 for securing the

metal adapter 114 to the ceramic part 112. Also, the

circumferential ledge 138 may abut against a corresponding

circumferential rim 148 of the ceramic part 112. Two

opposite flat surfaces 134 on the protruding portion 100

of the metal adapter 114 may match with corresponding flat

surfaces 146 in the central apical recess 102 of the

ceramic part 112 to serve as a rotation lock.

Alternatively, the surfaces on the protruding portion of

the metal adapter 114 may be convex 134a-c, and the

matching surfaces of the ceramic part 112 may be concave

146a-c, as seen in the embodiment shown in figs. 6a-6d. In

figs. 6a-6d, there are three convex surfaces 134a-c

uniformly distributed in the circumferential direction on

the metal adapter 114, and three concave surfaces 146a-c

uniformly distributed in the circumferential direction in

ceramic part 112. Likewise on the metal adapter 114, there

are three flexible arms /protrusions arranged between the

three convex surfaces 134a-c.

The person skilled in the art realizes that the

present invention by no means is limited to the preferred



embodiments described above. On the contrary, many

modifications and variations are possible within the scope

of the appended claims.

For example, instead of friction-fit and/or snap-

locking, the metal adapter may be removably attached to

the ceramic part by other connection means, such as form-

fit, force-fit, press-fit, finger spring, ring friction,

point contact deformation, bayonet connection, friction

ridges, surface roughness, etc.



CLAIMS

1 . An abutment, comprising:

- a ceramic part (112); and

- a metal adapter (114) removably attachable to the

ceramic part,

wherein the metal adapter has a conical connection

interface (16) for attachment to a dental implant (18),

wherein the metal adapter comprises at least one

flexible arm (52, 152) with a protrusion (50, 150) adapted

to press against a side wall (44, 144) and/or snap into

any corresponding recess (58) of the ceramic part for

securing the metal adapter to the ceramic part in the

coronal-apical direction, and

wherein the metal adapter comprises at least one

convex surface (134, 134a-c) adapted to abut against at

least one corresponding concave surface (146, 146a-c) of

the ceramic part for preventing rotation between the

ceramic part and the metal adapter.

2 . The abutment according to claim 1 , wherein the metal

adapter (114) at its coronal end (132) has a central

protruding portion (100) which is adapted to be received

in a central apical recess (102) of the ceramic part

(112), and wherein said central protruding portion

accommodates said at least one flexible arm and said at

least one convex surface.

3 . The abutment according to claim 1 or 2 , wherein said

at least one convex surface is three convex surfaces

(134a-c) uniformly distributed in the circumferential

direction on the metal adapter (114), wherein said at

least one corresponding concave surface is three concave

surfaces (146a-c) uniformly distributed in the



circumferential direction in ceramic part (112), and

wherein the metal adapter (114) comprises three flexible

arms and protrusions arranged between the three convex

surfaces (134a-c).

. The abutment according to any preceding claim,

wherein the metal adapter includes a load-bearing

circumferential surface (138) adapted to abut against a

corresponding circumferential surface (148) of the ceramic

part.

5 . The abutment according to any preceding claim,

wherein the conical connection interface of the metal

adapter includes an external conical shape (22) tapering

towards the apical end (24) of the metal adapter and

adapted to mate with a corresponding conical surface (84)

of the dental implant, and an external indexed portion

(26) provided apically of the conical shape adjacent to

the apical end of the metal adapter.

6 . The abutment according to any preceding claim,

wherein the metal adapter includes an outer surface (90)

devised for soft tissue apposition.

7 . The abutment according to claims 4-6, wherein said

outer surface is arranged between said load-bearing

circumferential surface (38) and said external conical

shape (22) .

8 . The abutment according to any preceding claim,

wherein the ceramic part comprises a screw channel (60)

passing through the ceramic part and forming a first

opening (62a) at a first end (64a) and a second opening

(62b) at an apical end (64b), and a screw seat (68)



proximal to the apical end of the screw channel for

seating the head (70) of a screw (72) for the fixation of

the abutment to the dental implant.

9 . The abutment according to claim 8 , wherein the

longitudinal axis of the screw channel at the first end

does not match the longitudinal axis of the screw channel

at the apical end.

10. The abutment according to any preceding claim,

wherein the metal adapter comprises a bore (76) passing

through the metal adapter and forming a coronal opening

(78a) and an apical opening (78b) , and wherein the bore is

provided with an internal thread (80) .

11. The abutment according to any preceding claim,

wherein the ceramic part is adapted to support a dental

restoration .

12. The abutment according to any one of the claims 1-10,

wherein the ceramic part is a full-contour part.

13. The abutment according to any preceding claim, in

combination with the dental implant.

14. A method of attaching the abutment (10) of claim 6 to

a dental implant (18) anchored in a jaw bone of a patient,

wherein the coronal end (82) of the dental implant is

substantially in level with the surface or crest of the

jaw bone, which method comprises:

- attaching the abutment to the dental implant, such

that said outer surface (90) of the metal adapter (14) is

exposed to soft tissue or gum overlying the jaw bone.

* * *
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