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FIG. 8 (PRIOR ART) 

FIG. 9 (PRIOR ART) 
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FIG. 10 
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ANGULATED ATTACHMENT DEVICE FOR 
DENTAL PROSTHESES 

FIELD AND BACKGROUND OF THE 
INVENTION 

[0001] The present invention relates to dental attachment 
devices and, in particular, it concerns second preferred 
embodiment of an angulated ball attachment device con 
structed and operational according to the teachings of the 
present invention. 
[0002] In many cases of dental implants the implants are 
inserted in a non-parallel manner, due to bone architecture. 
Placing a denture over ball attachments Which are connected 
to not parallel implants causes dif?culties in the insertion and 
removal of the denture and causes damage to the ball and 
transfers damaging forces to the dental implants and the bone. 
In some cases the implant are located buccally or lingually to 
the desired location of the ball. Placing a regular ball attach 
ment over a misplaced implant causes di?iculties in the fab 
rication of the denture. 
[0003] In cases of regular implants for ?xed restorations, 
When the implants are inserted at an angle to the prosthetic 
element other than the desired angle, angulated abutments, as 
illustrated in FIG. 1a, are used. The prior art angulated abut 
ment 1 has an anti-rotational element, usually a hexagonal 
con?guration 2, that engages a compatible anti-rotational 
element con?gured in the implant. Further, the prior art angu 
lated abutment 1 has a holloW passageWay that opens at 
opening 3 in the angulated Wall 4 and passes through the 
hexagonal con?guration 2 to alloW the insertion of the attach 
ment screW 5. 

[0004] A conventional ball attachment, as illustrated in 
FIG. 111, has no anti-rotational element and therefore, it can 
not be used as an angulated ball attachment because the 
correct angle can not be determined by the doctor. 
[0005] One prior art solution for providing an angulated 
ball attachment device is illustrated in FIG. 2. This device is 
a tWo-part abutment device, in Which each part has an anti 
rotational element. The base element 6 has a ?rst anti rota 
tional element 7 Which prevents rotation of base element 6 
Within the implant. Additionally, rotation betWeen base ele 
ment 6 and plate 9 is prevented by a second anti-rotational 
con?guration in Which anti-rotational pin 10 engages the one 
of a plurality of anti-rotational holes 8 con?gured in base 
element 6. A ball 11 is attached to the edge of plate 9 so as to 
be angled to the long axis of the dental implant. Both parts are 
attached to the implant by attachment screW 12. The use of 
tWo parts increases the risk of the screW loosening and assem 
bly in the patient’s mouth is more dif?cult for the doctor. 
Further, if the screW becomes loose, the non-rotational con 
nection betWeen base 6 and plate 9 Will not be maintained, 
Which may lead to breakage of one of the parts or damage to 
the surrounding area of the mouth. 
[0006] There is therefore a need for a dental attachment 
device that alloWs angulated ball attachment Without increas 
ing the risk of screW loosening. 

SUMMARY OF THE INVENTION 

[0007] The present invention is an angulated ball attach 
ment device. 

[0008] According to the teachings of the present invention 
there is provided, a device for detachable off-axis attachment 
of a dental prosthesis comprising: (a) a bone anchoring 
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arrangement having an axis of insertion into the bone and 
including a rotation prevention con?guration shaped to 
engage the bone so as to prevent rotation of the device about 
the axis; and (b) an attachment con?guration con?gured for 
detachable connection of a dental prosthesis, the attachment 
con?guration being located off-axis relative to the axis of 
insertion, Wherein the attachment con?guration and the rota 
tion prevention con?guration are integrally formed or perma 
nently attached so as to be in non-adjustable spatial relation. 

[0009] According to a further feature of the present inven 
tion, the attachment con?guration includes a ball. 

[0010] There is also provided according to the teachings of 
the present invention, a kit for detachable off-axis attachment 
of a dental prosthesis comprising tWo of the aforementioned 
devices, Wherein the rotation prevention con?guration has 
6-fold rotational symmetry, and Wherein: (a) a ?rst of the 
devices has the attachment con?guration located off-axis at a 
?rst angular position relative to the rotation prevention con 
?guration; and (b) a second of the devices has the attachment 
con?guration located off-axis at a second angular position 
relative to the rotation prevention con?guration, the second 
angular position being rotated about the axis by an angle of 
substantially 30 degrees. 
[0011] There is also provided according to the teachings of 
the present invention, a device for connecting a ball to a bone 
implant comprising an abutment element and a ball, the abut 
ment element is at least partially inserted inside the bone 
implant, the ball is permanently connected in ?xed spatial 
relation to the abutment element so as to maintain their con 
nection in case the connection of the abutment element to the 
bone implant is loosened, the ball is located such that the 
central long axis of the bone ball is displaced from central 
long axis of the bone implant. 
[0012] According to a further feature of the present inven 
tion, the angle betWeen the central long axis of the bone 
implant and the central long axis of the ball is betWeen 0 to 90 
degrees. 
[0013] According to a further feature of the present inven 
tion, the angle is 15 to 45 degrees. 
[0014] According to a further feature of the present inven 
tion, the long axis of the ball is parallel the long axis of bone 
implant so the ball is displaced from the center of the bone 
implant. 
[0015] According to a further feature of the present inven 
tion, at least part of the ball is above the internal thread of the 
implant. 
[0016] According to a further feature of the present inven 
tion, the abutment element has an anti-rotational element to 
be engaged With an anti-rotational element of the bone 
implant. 
[0017] According to a further feature of the present inven 
tion, the anti-rotational element of the abutment element is in 
the shape of hexagon. 
[0018] According to a further feature of the present inven 
tion, the ball is located above one plane of the hexagon. 
[0019] According to a further feature of the present inven 
tion, the ball is located above one corner of the hexagon. 

[0020] According to a further feature of the present inven 
tion, the height of the abutment element is betWeen 0.5 mm to 
6 mm. 

[0021] According to a further feature of the present inven 
tion, the abutment element is angulated. 
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[0022] According to a further feature of the present inven 
tion, the ball is located more displaced from the axis of the 
implant than the abutment element. 
[0023] According to a further feature of the present inven 
tion, the ball is located less displaced from the axis of the 
implant than the abutment element. 
[0024] According to a further feature of the present inven 
tion, the ball is soldered to the abutment element. 
[0025] According to a further feature of the present inven 
tion, the ball and the abutment element are one piece Which is 
milled by a C.N.C machine. 
[0026] According to a further feature of the present inven 
tion, the ball and the abutment element are casted together. 
[0027] According to a further feature of the present inven 
tion, the ball is screWed to the abutment element. 
[0028] According to a further feature of the present inven 
tion, the ball is glued to the abutment element. 
[0029] According to a further feature of the present inven 
tion, the abutment element is ?xated by a screW to the bone 
implant. 
[0030] According to a further feature of the present inven 
tion, the abutment element is ?xated by a rotating ?xating nut 
to the bone implant. 
[0031] According to a further feature of the present inven 
tion, the abutment is ?xated by friction to the bone implant. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] The invention is herein described, by Way of 
example only, With reference to the accompanying drawings, 
Wherein: 
[0033] FIG. 1A is a perspective vieW of a conventional prior 
art angulated abutment device; 
[0034] FIG. 1B is a perspective vieW of a conventional prior 
art straight ball attachment device; 
[0035] FIG. 2 is a perspective vieW ofa prior art tWo-piece 
angulated ball attachment device With tWo anti-rotational ele 
ments; 
[0036] FIG. 3 is a perspective vieW of a ?rst preferred 
embodiment of an angulated ball attachment device con 
structed and operational according to the teachings of the 
present invention, shoWn connected to a dental implant; 
[0037] FIG. 4 is a perspective vieW of a ?rst variant of the 
angulated ball attachment of FIG. 3, in Which the ball is 
located above one plain of the hexagonal anti-rotational con 
?guration of the abutment; 
[0038] FIG. 5 is a perspective vieW of a second variant of 
the angulated ball attachment of FIG. 3, in Which the ball is 
located above one comer of the hexagonal anti-rotational 
con?guration of the abutment; 
[0039] FIG. 6 is a perspective vieW of a second preferred 
embodiment of an angulated ball attachment device con 
structed and operational according to the teachings of the 
present invention; 
[0040] FIG. 7 is a perspective vieW of a third preferred 
embodiment of an angulated ball attachment device con 
structed and operational according to the teachings of the 
present invention; 
[0041] FIGS. 8 and 9 are schematic illustrations of alterna 
tive attachment con?gurations, Which are knoWn per se in 
other contexts, Which may he used according to the teachings 
of the present invention for attachment of a prosthesis to the 
attachment device of the present invention; and 
[0042] FIGS. 10-14 are schematic illustrations of further 
alternative attachment con?gurations, Which are neW in their 
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oWn right, Which may be used according to the teachings of 
the present invention for attachment of a prosthesis to the 
angulated attachment device of the present invention or to a 
conventional straight or angled attachment device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0043] The present invention is second preferred embodi 
ment of an angulated ball attachment device constructed and 
operational according to the teachings of the present inven 
tion. 
[0044] The principles and operation of second preferred 
embodiment of an angulated ball attachment device con 
structed and operational according to the teachings of the 
present invention according to the present invention may be 
better understood With reference to the draWings and the 
accompanying description. 
[0045] By Way of introduction, the present invention relates 
an angulated ball attachment device Which is deployed such 
that the ball component is off-set from the central axis of the 
implant. The ball component and the abutment base element 
form a single rigid unit that is stable even in case the attach 
ment screW of the device becomes loosened. 

[0046] In some preferred embodiments the abutment base 
element is deployed at least partially inside the dental 
implant. 
[0047] The angulated ball attachment device of the present 
invention provides parallel balls Which provide easy insertion 
and removal of the denture by the patient even in cases Where 
the implants are not parallel. 
[0048] The present invention also provides a method for 
connecting a ball to a bone implant in Which the ball compo 
nent is ?xed attached to the abutment base element, at least a 
portion of the abutment base element is at least partially 
inserted into the bone implant and then attached thereto, and 
the ball component is positioned such that the central axis of 
the ball component is off-set from the central axis of the bone 
implant. 
[0049] Referring noW to the draWings, FIG. 2 illustrates a 
?rst preferred embodiment of the angulated ball attachment 
device 100 of the present invention. Embodiment 100 
includes a single base element 13 having an anti-rotation 
element, illustrated here by non-limiting example as a hexa 
gon con?guration 14 that is coupled to the implant 45 With a 
screW 15 as is knoWn in the art. A ball component 16 is rigidly 
connected to base element 13 at a point that is off-set from the 
implant central axis 70 of the base element 13. It Will be 
appreciated that ball component 16 may be integrally formed 
With base element 13, such as by milling or casting. Altema 
tively, ball component 16 and base element 13 may be inde 
pendently formed and later joined by soldering, Welding or 
any suitable process, as non-limiting examples. 
[0050] It Will be understood that the position of ball com 
ponent 16 about the implant central axis 70 of the base ele 
ment 13 is limited by the anti-rotation element that is illus 
trated here as the hexagon con?guration 14, thereby limiting 
the deployment of the ball component 16 to six positions 
spaced at 60° intervals about implant central axis 70. 
[0051] In order to provide additional positioning options 
for ball component 16 about the implant central axis 70, the 
position of ball component 16 in relationship to the anti 
rotation element may be varied, as illustrated by the non 
limiting examples of FIGS. 4 and 5. 
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[0052] In the ?rst variant 10011, as illustrated in FIG. 4, the 
ball component 16 is aligned With one plane 17 of the hexa 
gon con?guration 14. In the second variant 100b, as illus 
trated in FIG. 5, the ball component 16 is aligned With one 
corner 18 of the hexagon con?guration 14. By providing 
these tWo variants of angulated ball attachment device 100 
together as a kit, the doctor is able to place the ball component 
16 in any one of tWelve different position of ball component 
16 spaced at 30° intervals about implant central axis 70. 
While these tWo variants 100a and 1001) provide an appropri 
ate solution for most of the clinical situations, it Will be 
appreciated that the anti -rotation element may be con?gured 
With substantially any suitable cross-sectional contour so as 
to provide feWer or additional deployment positions. Such 
cross-sectional contours may include regular polygons such 
as, but not limited to, triangle, square, pentagon, heptagon, 
octagon, nonagon and decagon. 
[0053] It Will be readily appreciated that other variations of 
angulated ball attachment devices can be constructed by, by 
non-limiting example, varying the height (length) of the base 
element 13 preferably in the range of betWeen 0.5 mm to 6 
mm. Additionally, the distance of the ball component 16 from 
the implant central axis 70 may be varied. 
[0054] By varying the distance of the ball component 16 
from the implant central axis 70, the angle betWeen the central 
long axis 71 of the ball component 16 is also varied. There 
fore, it Will be appreciated that in one embodiment of the 
present invention, the central axis 71 of ball component 16 
may be at angle to the implant central axis 70 of the implant 
45. Preferably, the angle betWeen the central axis 70 of the 
bone implant and the central axis 71 of the ball component is 
in the range of betWeen 0 to 90 degrees, and most preferably 
the angle is 15 to 45 degrees. It is also Within the scope of the 
present invention to provide an angulated ball attachment 
device in Which the ball component is not a perfect sphere and 
in Which the central axis of the non-spherical ball component 
is parallel to the implant central axis 70. 
[0055] Preferably more than one variant embodiment of 
ball attachment devices are supplied to the doctor in kit form 
so as to provide the doctor With an appropriate ball attachment 
devices in substantially any situation. 
[0056] FIG. 6 illustrates a second preferred embodiment of 
the angulated ball attachment device 200 of the present inven 
tion in Which the abutment element 20 is angulated in relation 
to attachment screW 15 Which Will align With the central axis 
of the implant (not shoWn) upon installation. This embodi 
ment also provides the ability to deploy the ball component at 
different positions about the central axis of the implant. It Will 
be appreciated that abutment base element 20 has less mate 
rial in region 21 that is on the side of abutment base element 
20 opposite the ball component 16. This reduces the interfer 
ence of the abutment base element 20 With the removable 
dental prosthesis (not shoWn) With Which it Will be used. In 
this embodiment as Well, variation of the location of ball 
component 16 in relation to the hexagon con?guration 14 or 
to the abutment base element 20 may be achieve as described 
above in regard to embodiment 100. 
[0057] FIG. 7 illustrates a third preferred embodiment of 
the angulated ball attachment device 3 00 of the present inven 
tion in Which the ball component is not ?xedly attached to the 
abutment base element 26. This embodiment 300 is similar to 
the previous embodiments 100 and 200 in that it includes an 
anti-rotational element, such as the non-limiting example of 
the hexagon con?guration 14 and that the receiving abutment 
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base element 26 is attached to the dental implant (not shoWn) 
With a screW 15. As illustrated here, the separate ball compo 
nent is con?gured With a threaded extension. Likewise, the 
receiving abutment base element 26 is con?gured With an 
internal threaded hole 27 for receiving the threaded extension 
of ball component 25. Here too, variation of the location of 
ball component 25 in relation to the hexagon con?guration 14 
or to the abutment base element 20 may be achieve as 
described above in regard to embodiment 100. 
[0058] It Will be appreciated that features common to all of 
the embodiments of the present invention discussed herein 
include deploying the ball component so as to be off-set from 
the central axis on the implant and the ball component is 
rotatable about the central axis on the implant. 
[0059] It should be noted that While the description herein 
is directed toWard an angulated ball attachment device, this is 
not intended as a limitation and the same principles other type 
of dental abutments for implants or for angulated orthopedic 
attachment devices. Further, although the embodiments 
described herein Were con?gured With a ball component, this 
is not intended as a limitation and may be applied to substan 
tially any other type of prosthetic connectors. Examples of 
alternative attachment con?gurations Will noW be described 
brie?y With reference to FIGS. 8-14. 
[0060] In general terms, these alternative attachment con 
?gurations include a loWer portion 52, forming part of the 
attachment device, Which has one or more internal or external 

undercuts, and a ?exible engagement element 50, typically 
formed of resilient polymer material, Which snap-?ts onto the 
loWer portion to engage the undercuts and retain an attached 
prosthesis in place. The form of FIG. 8 corresponds to a 
con?guration commercially available under the name 
LOCATOR® While that of FIG. 9 corresponds to a con?gu 
ration commercially available under the name ERA® from 
Stemgold Dental, LLC (MA, USA). In each case, retention of 
the prosthesis is achieved by engagement of an engagement 
element 50 in the form of a polymer cap onto loWer portion 
52. The con?gurations are intended to alloW some degree of 
angular freedom, and/or some angular freedom may be pro 
vided at the cup-like interface betWeen the polymer cap and 
an overlying metallic casing (not shoWn). 
[0061] In addition to these conventional attachment con 
?gurations, it is a further aspect of the present invention, 
additionally patentable in its oWn right even When used With 
an otherWise conventional straight or angled attachment 
device, to provide attachment con?gurations and/or attach 
ment kits Which provide better control of the retention and 
angular range of motion than are offered by the conventional 
forms of attachment discussed above. A number of non-lim 
iting examples of the improved attachment con?gurations 
Will noW be illustrated With reference to FIGS. 10-14. 

[0062] Turning ?rst to FIG. 10, this illustrates a case in 
Which loWer portion 52 is formed With at least tWo external 
undercut recesses Which lie on an overall generally conical 
pro?le “C”. An attachment kit preferably includes at least tWo 
types of corresponding caps, each shoWn here only partially 
and labeled respectively “A” and “B”. Cap “A” is con?gured 
to engage only one of the at least tWo undercut recesses, While 
cap “B” is con?gured to engage tWo undercut recesses. The 
same principle may be extended to cases of three or more 

undercut recesses, Whether external, internal or both, and 
correspondingly more caps. By suitable choice of the number 
of recesses engaged, the position of the recesses engaged, and 
the ?t or mis?t of the engagement shape, it is possible to 
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achieve a Wide range of different degrees of retention and, 
largely independently of the degree of retention, a choice or 
angular ranges of motion. 
[0063] FIG. 11 illustrates a further example of the same 
concept Where cap “A” (again only shoWn partially) engages 
tWo internal recesses and one external recess of loWer portion 
52, While cap “B” engages tWo internal recesses and three 
external recesses of the loWer portion 52. In this case; the 
general pro?le of both the internal and external recesses is a 
conical form as illustrated by the straight lines. 
[0064] FIG. 12 again illustrates the same underlying con 
cept, but in a case Where the internal retention features are in 
the form of internal projecting features Within the caps and 
complementary shaped recesses on the upper surface of loWer 
portion 52. Adjustment of retention forces betWeen different 
caps may be achieved by various combinations of varying the 
number of external recesses engages and varying the number 
and shape of the internal projecting features Within the cap. 
[0065] Turning noW to FIG. 13, this shoWs a spherical or 
elliptical structure Which itself functions as an “undercut” 
With holloWs in different regions Which facilitates gripping. 
This structure can be used alternately With female engage 
ment elements having different undercuts Which alloW angu 
lar movement of the female element over the male element 
With varying gripping locations. In the variant shoWn at the 
bottom of FIG. 13, an additional large recess “D” is shoWn 
Which provides an additional grip for the internal holloW. 
[0066] Finally, FIG. 14 shoWs tWo vieWs of a loWer portion 
52 formed as a round or oval dome With three or more large 
cavities Which may be identical of non-identical to provide 
gripping locations. 
[0067] In each of the above novel attachment con?gura 
tions, the upper element (referred to as “female”), may be 
formed from any suitable material including, but not limited 
to, nylon, any type of plastic, metal or metal alloys including 
various types of springs, and any combination of such mate 
rials. In the case of certain materials, for example, Nickel 
Titanium (“Nitinol”) alloys, the device may be activated by 
temperature transition (e.g., body heat), by electric current or 
by any other physical mechanism to assume a prede?ned ?nal 
con?guration. 
[0068] The structures described may be straight or angled, 
and may alloW the prosthesis a range of motion in any desired 
direction. Where required, a supplementary internal or exter 
nal gripping element may be incorporated to provide the 
required function. 
[0069] Each of the upper elements described above may 
accommodate an overlying metal casing. The structures can 
be implemented With combinations of full or partial gripping 
of the external features of the loWer element and full or partial 
gripping of the internal features of the loWer element in order 
to alloW a range of motion in all directions in order to reduce 
stress from the implant, and to alloW the prosthesis to settle 
onto the tissue. 
[0070] It Will be appreciated that the above descriptions are 
intended only to serve as examples and that many other 
embodiments are possible Within the spirit and the scope of 
the present invention. 

1. A device for detachable off-axis attachment of a dental 
prosthesis comprising: 

(a) a bone anchoring arrangement having an axis of inser 
tion into the bone and including a rotation prevention 
con?guration shaped to engage the bone so as to prevent 
rotation of the device about said axis; and 
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(b) an attachment con?guration con?gured for detachable 
connection of a dental prosthesis, said attachment con 
?guration being located off-axis relative to said axis of 
insertion, 

Wherein said attachment con?guration and said rotation pre 
vention con?guration are integrally formed or permanently 
attached so as to be in non-adjustable spatial relation. 

2. The device of claim 1, Wherein said attachment con?gu 
ration includes a ball. 

3. A kit for detachable off-axis attachment of a dental 
prosthesis comprising tWo devices each according to claim 1, 
Wherein said rotation prevention con?guration has 6-fold 
rotational symmetry, and Wherein: 

(a) a ?rst of said devices has said attachment con?guration 
located off-axis at a ?rst angular position relative to said 
rotation prevention con?guration; and 

(b) a second of said devices has said attachment con?gu 
ration located off-axis at a second angular position rela 
tive to said rotation prevention con?guration, said sec 
ond angular position being rotated about said axis by an 
angle of substantially 30 degrees. 

4. The kit of claim 3, Wherein said attachment con?gura 
tion includes a ball. 

5. A device for connecting a ball to a bone implant com 
prising: 

an abutment element and a ball, said abutment element is at 
least partially inserted inside said bone implant, said ball 
is permanently connected in ?xed spatial relation to said 
abutment element so as to maintain their connection in 
case the connection of said abutment element to said 
bone implant is loosened, said ball is located such that 
the central long axis of said bone ball is displaced from 
central long axis of said bone implant. 

6. The device of claim 5, Wherein the angle betWeen the 
central long axis of said bone implant and said central long 
axis of said ball is betWeen 0 to 90 degrees. 

7. The device of claim 6, Wherein said angle is 15 to 45 
degrees. 

8. The device of claim 5, Wherein said long axis of said ball 
is parallel said long axis of bone implant so said ball is 
displaced from the center of said bone implant. 

9. The device of claim 5, Wherein at least part of said ball is 
above the internal thread of the implant. 

10. The device of claim 5, Wherein said abutment element 
has an anti-rotational element to be engaged With an anti 
rotational element of said bone implant. 

11. The device of claim 10, Wherein said anti-rotational 
element of said abutment element is in the shape of hexagon. 

12. The device of claim 11, Wherein said ball is located 
above one plane of said hexagon. 

13. The device of claim 11, Wherein said ball is located 
above one corner of said hexagon. 

14. The device of claim 5 Wherein the height of said abut 
ment element is betWeen 0.5 mm to 6 mm. 

15. The device of claim 5, Wherein said abutment element 
is angulated. 

16. The device of claim 15, Wherein said ball is located 
more displaced from the axis of the implant than said abut 
ment element. 

17. The device of claim 15, Wherein said ball is located less 
displaced from the axis of the implant than said abutment 
element. 

18. The device of claim 5, Wherein said ball is soldered to 
said abutment element. 
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19. The device of claim 5, Wherein said ball and said 
abutment element are one piece Which is milled by a C.N.C 
machine. 

20. The device of claim 5, Wherein said ball and said 
abutment element are casted together. 

21. The device of claim 5, Wherein said ball is screWed to 
said abutment element. 

22. The device of claim 5, Wherein said ball is glued to said 
abutment element. 
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23. The device of claim 5, Wherein said abutment element 
is ?xated by a screW to said bone implant. 

24. The device of claim 5, Wherein said abutment element 
is ?xated by a rotating ?xating nut to said bone implant. 

25. The device of claim 5, Wherein said abutment is ?xated 
by friction to said bone implant. 

* * * * * 


