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(57) ABSTRACT 
A thermoplastic, one-piece coping insert adapted for 
use with a dental implant anchoring means includes a 
shaft that fits into an opening in a dental implant, an 
abutment head joined to the shaft and adapted to con 
form to, and fit smoothly on, or in the top surface of the 
dental implant, a bendable restriction or groove to facil 
itate preferential bending of the insert at the restriction 
when the insert is heated to the softening temperature of 
a thermoplastic, and a relatively unbendable post atop 
the restriction for receiving and supporting a dental 
prosthesis such as one or more prosthetic teeth. 

21 Claims, 4 Drawing Sheets 
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1. 

COPNG INSERT FOR USE WITH A DENTAL 
MPLANT 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

This invention relates to a coping insert, preferably a 
one-piece coping insert, and preferably a thermoplastic 
coping insert, adapted for insertion into a dental implant 
anchoring means. The insert comprises shaft means 
adapted for insertion into shaft-receiving means in a 
dental implant anchoring means. The shaft means can 
be of substantially uniform diameter along its entire 
length, or can have two or more sections of different 
diameters to fit into implants with shafts having sections 
of corresponding dimensions. 
Atop, and joined to the shaft means, is abutment head 

means. The abutment head means is preferably a size 
and shape to conform to, or complement or fit flushly 
with the abutting surface of a dental implant anchoring 
means when the shaft of the coping insert is inserted 
into the implant. The abutment head means can have a 
cylindrical cross-section, or a frustoconical cross-sec 
tion, tapering upwardly and outwardly from the base of 
the abutment head means where the abutment head 
means joins to the shaft means. 

Joined to and atop the abutment head means, in pre 
ferred embodiments, is a preferentially bendable restric 
tion means that is integral with the insert. The restric 
tion means links the abutment head means to means for 
joining the insert means to, and supporting dental pros 
thesis means such as a tooth or a bridge. The dental 
prosthesis-engaging and supporting means is, in pre 
ferred embodiments, a frustoconical post that can, in 
some embodiments, taper inwardly and upwardly from 
the restriction means. The restriction means is of suffi 
cient size and shape to bend preferentially when the 
insert is thermoplastic, and is heated to the softening 
temperature of the thermoplastic from which the insert 
is made. 

In preferred embodiments, the shaft means can in 
clude one or more partially or completely circumferen 
tial grooves or score lines to facilitate severing a portion 
from the shaft means to shorten its length. Similarly, the 
dental prosthesis engaging means atop the restriction 
means can include one or more partially or completely 
circumferential grooves or score lines to facilitate sev 
ering and removing a portion of the prosthesis engaging 
means, preferably in a plane perpendicular to the longi 
tudinal axis of the dental prosthesis engaging means. 
The dental prosthesis engaging/supporting means can 
also include one or more flattened side areas to prevent 
a prosthesis mounted thereon from moving, as, for ex 
ample, by rotation, from its desired position. 
The invention can better be understood by reference 

to the drawings in which: 
FIG. 1 is a perspective view of a first embodiment of 

the coping insert of this invention; 
FIG. 2 is a perspective view of a second embodiment 

of the coping insert of this invention; 
FIG. 3 is a perspective view of a third embodiment of 

the coping insert of this invention; 
FIG. 4 is a perspective view of a fourth embodiment 

of the coping insert of this invention; and 
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2 
FIG. 5 is a perspective view of a fifth embodiment of 

the coping insert of this invention. 
FIG, 1 shows a one-piece, thermoplastic coping in 

sert, generally designated 10, including shaft 11 adapted 
for insertion into a passage inside a dental implant an 
choring means. Circumferential grooves 12 and 13 facil 
itate severing a portion of shaft 11 to shorten its length, 
as necessary, to fit within the shaft-receiving passage in 
the dental implant anchoring means. Joined to and atop 
shaft 11 is abutment head portion 26 that includes planar 
bottom surface 25, cylindrical-shaped portion 15 contig 
uous with the edge of botto surface 25 and conical sur 
face 14 slanting upwardly and outwardly from surface 
25, Contiguous with conical surface 14 is cylindrical 
shaped surface 16. 

Restriction 17 is of a size and shape, here with a 
rounded, concave profile, to facilitate preferential bend 
ing at restriction 17 when insert 10 is heated to the 
softening temperature of the thermoplastic material 
from which insert 10 is made. At the softening tempera 
ture of thermoplastic insert 10, post portion 27 can be 
moved to a desired angle or attitude, but will not itself 
bend or distort. After insert 10 cools to a temperature 
below the softening point of the thermoplastic, post 27 
remains at the desired angle or attitude. Since insert 10 
is made from a thermoplastic such as acrylic, the insert 
can be reheated, and post 27 moved repeatedly as de 
sired or as necessary, 

Post 27 atop restriction 17 is frustoconical in shape 
and includes a flat upper surface 24 and a conical side 
wall 18. Conical sidewall 18 can include one or more 
flat planar areas 19, which restrain rotation of a dental 
prosthesis joined to post 27. Score lines 20, 21, 22, 23 
and 28 facilitate severing portions of post means 27, as 
necessary, in planes parallel to surface 24, to accommo 
date dental prostheses of varying sizes and shapes. 
FIGS. 2 and 3 show second and third embodiments, 

respectively, of the thermoplastic coping insert shown 
in FIG. 1. The embodiment shown in FIG. 2 is identical 
to that shown in FIG. 1, except that abutment head 
means 126 has a sidewall 114 that tapers upwardly and 
outwardly (with respect to base 125), but at a much 
smaller angle than sidewall 14 (with respect to base 25) 
in the embodiment shown in FIG. 1. All other num 
bered parts of the second embodiment (FIG. 2) are the 
same as those in the first embodiment (FIG. 1). How 
ever, the numbers in FIG. 2 are 100 units higher than 
the corresponding parts in FIG. 2. For example, part 
111 in FIG. 2 is the same as part 11 in FIG. 1. 
The third embodiment shown in FIG. 3 is identical to 

the first embodiment shown in FIG. 1, except that the 
abutment head 214 has a substantially cylindrical cross 
section, and does not taper outwardly and upwardly 
from its base 225. All other numbered parts of the third 
embodiment (FIG. 3) are the same as those in the first 
embodiment (FIG. 1), except that the numbers in FIG. 
3 are 200 units higher than the corresponding parts in 
FIG. 1. For example, part 211 in FIG 3 is the same as 
part 11 in FIG. 1. 
The fourth embodiment shown in FIG, 4 is identical 

to the first embodiment shown in FIG. 1, except that 
shaft 31 has two portions 330 and 331 that differ from 
one another in diameter to complement, and fit within a 
passage inside a dental implant anchoring means having 
two regions of complementary diameters. All of the 
numbered parts of the fourth embodiment (FIG. 4) are 
the same as those in the first embodiment (FIG. 1), 
except that the numbers in FIG. 4 are 300 units higher 
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than the corresponding parts in FIG. 1. For example, 
part 311 in FIG. 4 is the same as part 11 in FIG. 1. 
The fifth enbodiment shown in FIG. 5 is identical to 

that fourth embodiment shown in FIG, 4, except that 
abutment head 414 has a substantially planar upper 
surface 440. Substantially planar surface 440 is adapted 
to receive a screw or other casting support that can be 
inserted in a hole formed by drilling or otherwise into 
substantially planar surface 440. A dental prosthesis can 
then be cast around this insert, and the abutment head 
414 can be molded or otherwise shaped to complement 
and accommodate a desired dental prosthesis joined to 
such a prosthesis-supporting member. All of the num 
bered parts of this fifth embodiment (FIG. 5) are the 
same as those in the fourth embodiment (FIG. 4), except 
that the numbers in FIG. 5 are 100 units higher than the 
corresponding parts in FIG. 4. For example, part 414 in 
FIG. 5 is the same as part 314 in FIG. 4. 
The new therinoplastic coping inserts have several 

advantages. These inserts have no undercut portion 
above the shaft, and fit flushly with the top of the dental 
implant anchoring means that they are adapted to be 
inserted into. These inserts can be bent and rebent re 
peatedly to any desired angle without distorting the 
abutment head, or post, and the post can be cut and 
shaped as desired to form a pattern for fabrication of a 
cast metal post to receive and support prostheses of 
substantially virtually all sizes and shapes, such as 
crowns designed to extend under gun tissue. Moreover, 
these inserts can be used in either direct or indirect 
methods for molding dental prostheses. 

In the direct molding of dental prostheses, the pattern 
o prosthesis-engaging and supporting means is modified 
using the implant, tissue and adjacent structures in a 
patient's mouth as guides for the amount of bending and 
bulk removal. 

in the indirect molding methods, the unmodified 
coping insert is placed in an implant, an impression is 
made of the affected area, and the insert is removed 
from the implant and placed into the negative opening 
in the impression. An appropriate replica of the top of 
the implant is placed on the protruding shaft of the 
insert, and a mixture of stone is poured into the impres 
sion to create a replica of the affected mouth area. The 
insert can then be modified outside the mouth, and the 
prosthesis can be cast in appropriate dental alloys such 
as gold. The modified prosthesis-engaging means can 
then be cemented into the implant in the patient's 
mouth, and a prosthesis joined to it. 
The indirect method has several advantages. The 

patient spends less time in a dentist's office; the indirect 
method makes it easier to form a prosthesis of ideal size 
and shape than the direct method; and the insert and 
dental prosthesis can be formed during the healing per 
iod following insertion of the implant in the jaw of a 
patient, further shortening overall patient treatment 
time. 
What is claimed is: 
1. A coping insert made of thermoplastic material, 

and adapted for use with an endosseous dental implant 
anchoring means comprising a shaft means adapted for 
insertion into a passage in said endosseous dental in 
plant anchoring means; abutment head means atop, and 
joined to said shaft means, said abutment head means 
being adapted to conform to the top surface of said 
endosseous dental implant anchoring means; restriction 
means atop and joined to said abutment head means, 
said restriction means comprising a region of reduced 

5 

10 

15 

25 

30 

35 

40 

45 

SO 

55 

65 

4. 
cross-section having a size and shape sufficient to facili 
tate preferential bending at said restriction means when 
said coping insert is heated to the softening temperature 
of the thermoplastic; and atop, and joined to said re 
striction means, means for engaging and supporting 
dental prosthesis means. 

2. The insert of claim 1 wherein said shaft means 
includes at least one groove means for facilitating re 
moval of the portion of the shaft means below said 
groove means by severing said shaft means through said 
groove means, 

3. The insert of claim 1 further comprising means on 
said engaging/supporting means for facilitating sever 
ing, as desired, portion of said engaging/supporting 
means therefrom, 

4. The insert of claim 1 wherein said restriction means 
comprises a circumferential groove having a rounded, 
concave profile. , 

5. A one-piece, thermoplastic coping insert adapted 
for use with an endosseous dental implant anchoring 
means comprising shaft means adapted for insertion into 
a passage in said endosseous dental implant anchoring 
means; abutment head means integrally joined to said 
shaft means, said abutment head means being adapted to 
conform to, and to abut the top surface of said endosse 
ous dental implant anchoring means; means for engag 
ing and supporting dental prosthesis means; and restric 
tion means comprising a region of reduced cross-section 
linking the upper end of said abutment head means to 
the lower end of said engaging/supporting means, said 
restriction means being adapted to bend when said in 
sert is heated to the softening temperature of the ther 
moplastic from which said insert is made without bend 
ing or distorting said abutment head means or said en 
gaging/supporting means, 

6. The insert of claim 5 wherein said shaft means 
includes at least one groove means for facilitating re 
moval of the portion of the shaft means below said 
groove means by severing said shaft means through said 
groove means. 

7. The insert of claim 5 further comprising means on 
said engaging/supporting means for facilitating sever 
ing, as desired, portions of said engaging/supporting 
neans therefron. 

8. The insert of claim 5 wherein said restriction means 
comprises a circumferential groove having a rounded, 
concave profile. 

9. A coping insert made of thermoplastic material, 
and adapted for use with an endosseous dental implant 
anchoring means comprising shaft means adapted for 
insertion into a passage in said endosseous dental in 
plant anchoring means; abutment head means atop, and 
joined to said shaft means, said abutment means being 
adapted to conform to the top surface of said endosse 
ous dental implant anchoring means; and atop, and 
joined to said abutment head means, a means for engag 
ing and supporting dental prosthesis means whereby 
said insert, when heated to the softening point of the 
thermoplastic material, can be bent as desired. 

10. The insert of claim 9 wherein said shaft means has 
at least two portions of different diameter adapted to fit 
into a complementary passage in said endosseous dental 
inplant anchoring means. 

11. The insert of claim 1 wherein said shaft means has 
at least two portions of different diameter adapted to fit 
into a complementary passage in said endosseous dental 
implant anchoring means. 
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12. The insert of claim 5 wherein said shaft means has 
at least two portions of different diameter adapted to fit 
into a complementary passage in said endosseous dental 
implant anchoring means. 

13. A coping insert made of thermoplastic material, 
and adapted for use with endosseous dental implant 
anchoring means comprising shaft means having at least 
two portions of different diameter adapted to fit into a 
complementary passage in said endosseous dental in 
plant anchoring means; abutment head means atop, and 
joined to said shaft means, said abutment means being 
adapted to conform: to the top surface of said endosse 
ous dental implant anchoring means, whereby said in 
sert, when heated to the softening point of the thermo 
plastic material, can be bent as desired. 

14. A thermoplastic coping insert adapted for use with a 
dental implant anchoring means comprising a shaft means 
adapted for insertion into a passage in said dental implant 
anchoring means, abutment head means atop, and joined 
to said shaft means, said abutment head means being 
adapted to conform to the top surface of said dental in 
plant anchoring means, restriction means atop and joined 
to said abutment head means, said restriction means hay 
ing a size and shape sufficient to facilitate preferential 
bending at said restriction means, and atop, and joined to 
said restriction means, means for engaging and supporting 
dental prosthesis means. 

15. The insert of claim 1 wherein said shaft means in 
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16. The insert of claim 1 further comprising means on 

said engaging/supporting means for facilitating severing, 
as desired portions of said engaging/supporting means 
therefron. 

17. The insert of claim I wherein said restriction means 
comprises a circumferential groove having a rounded, con 
cave profile. 

18. A one-piece, thermoplastic coping insert adapted for 
use with a dental implant anchoring means comprising 
shaft means adapted for insertion into a passage in said 
dental inplant anchoring means, abutment head means 
integrally joined to said shaft means, said abutment head 
means being adapted to conform to, and to abut the top 
surface of said dental inplant anchoring means, means for 
engaging and supporting dental prosthesis means, and 
restriction means linking the upper end of said abutment 
head means to the lower end of said engaging/supporting 
means, said restriction means being adapted to bend with 
out bending or distorting said abutment head means or 
said engaging/supporting means, 

19. The insert of claim 5 wherein said shaft means in 
cludes at least one groove means for facilitating removal of 
the portion of the shaft means below aid groove means by 
severing said shaft means through said groove means, 

20. The insert of claim 5 further comprising means on 
said engaging/supporting means for facilitating severing, 
as desired, portions of said engaging/supporting means 
therefron, 

21. The insert of clain 5 wherein said restriction means 
comprises a circumferential groove having a rounded, con 
cave profile. 
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