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UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF NEW YORK

DR. PAULA SMALL,

Plaintiff, Civil Action No.
v.

NOBEL BIOCARE USA, INC., NOBEL
BIOCARE HOLDING AG, IMPLANT
INNOVATIONS, INC., AND BIOMET, INC,,

Defendants.

Plaintiff Dr. Paula Small (“Dr. Small”) for her Complaint against defendants Nobel
Biocare USA, Inc. and Nobel Biocare Holding AG (collectively, “Nobel”) and defendants
Implant Innovations, Inc. and Biomet, Inc. (collectively, “31) alleges as follows:

PARTIES

1. Plaintiff Dr. Paula Small is an individual who resides at 52 E. End Avenue, #29AB,
New York, NY 10028-7954.

2. On information and belief, defendant Nobel Biocare USA, Inc. is incorporated in the
State of Delaware, with a principal place of business at 22715 Savi Ranch Parkway, Yorba
Linda, CA 92887.

3. On information and belief, defendant Nobel Biocare Holding AG is domiciled at 8152
Opfikon, Qwitzerland, its mailing address is Postfach CH-8058 ZURICH-FLUGHAFEN
Switzerland, and it is listed at the SWX Swiss Exchange and Stockholm Stock Exchange,

Sweden.
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4, On information and belief, defendant Implant Innovations, Inc. is incorporated in the
State of Florida, with a principal place of business at 4555 Riverside Drive, Palm Beach Gardens,
FL 33410.

5. On information and belief, defendant Biomet, Inc. is incorporated in the State of
Indiana, with a principal place of business at Airport Industrial Park, 56 E. Bell Drive, Warsaw,
Indiana 46582,

JURISDICTION AND VENUE

6.  This action arises under the Patent Laws of the United States, Title 35, United States
Code, including but not limited to 35 U.S.C. § 271. This Court has jurisdiction over the subject
matter of this action under 28 U.S.C. §§ 1331 and 1338.

7. Venue in this judicial district is proper under the provisions of 28 U.S.C. §§ 1391 and
1400.

FACTS PERTAINING TO ALL COUNTS

8.  Dr. Paula Small is an inventor of United States Patent No. 5,580,246 (the * ‘246
Patent™) entitled “Dental Implants and Methods for Extending Service Life” which was duly and
legally granted on December 3, 1996 in the name of Paula S. Fried, Leonard Marotta, and
Leonard Cooper. Paula S. Fried is Dr. Small’s previous married name. A copy of this patent is
attached to the Complaint as Exhibit A.

9. Dr. Small is the exclusive owner of title to and all rights in the ‘246 Patent, as Messrs.
Marotta and Cooper have assigned the entirety of their interests in the patent to her.

10. Prior to the invention embodied in the ‘246 Patent, the lateral forces on dental

implants caused by usual wear and tear in the mouth often resulted in an unacceptable degree of

N220878.2
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looseness between the dental implant and the adjacent abutment or crown. More specifically,
once there was some degree of freedom for rotation of the crown relative to the implant, the
contours of the implant gravitated more and more toward roundness.

11. Moreover, prior to the invention embodied in the ‘246 Patent, the contours of a dental
implant often became distorted, especially unfavorably rounded or stripped, during the process of
threading the implant into the jaw bone. This occurred because the implant was struck directly
by the driving tool.

12. The invention embodied in the ‘246 Patent is designed to rectify these problems. The
invention includes an improved dental implant with a non-round cross section that both reduces
the hazards of damage (i) to the implant attachment protrusion during installation, and (ii) due to
crown rotation during normal usage over the life of the implant.

13.  Oninformation and belief, Nobel has manufactured, used, offered for sale and/or sold
a dental implant called the Mark 1T and Mark IV fixtures with Stargrip™, which includes an
elongated implant body having a proximal surface and a threaded axial hole, and a boss having a
polygonal cross section and a transverse surface penetrated by radially oriented slots. Nobel
continues such activity to the present.

14.  On information and belief, 31 has manufactured, used, offered for sale and/or sold
dental implants called the MicroMiniplant, which allegedly includes an elongated implant body
having a proximal surface and a threaded axial hole, and a boss having a polygonal cross section
and a transverse face penetrated by radially oriented slots. 31 continues such activity to the

‘ present.

N220878.2
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15. The acts of defendants Nobel and 31 with regard to the aforementioned products
constitute acts of direct infringement, contributory infringement and inducement of infringement
of the “246 Patent, which have caused and will continue to cause Dr. Small great damage.

16. Moreover, absent preliminary and permanent injunctive relief, Dr. Small will be
irreparably injured as a result of the actions of defendants Nobel and 31

COUNT I - PATENT INFRINGEMENT (‘246 PATENT - NOBEL)

17. Dr. Small restates and incorporates by reference paragraphs 1-16 of the Complaint, as
if fully set forth herein.

18. Dr. Small is a co-inventor of the ‘246 Patent, and retains exclusive title to and all
rights in the 246 Patent.

19. On information and belief, Defendant Nobel has been and still is causing Dr. Small
tortious injury, by directly infringing the ‘246 Patent or infringing via the doctrine of equivalents
through its manufacture, us.e, offers for sale and/or sales of the Mark ITT and Mark IV fixtures
with Stargrip™, which, at minimum, infringes claims 11-15 of the 246 Patent.

20. On information and belief, Nobel has caused and is causing Plaintiff tortious injury by
contributorily infringing and/or inducing infringement of the 246 Patent.

21. On information and belief, Nobel’s infringement of the ‘246 Patent has been and
continues to be willful, wanton and deliberate, without license, and with full knowledge of Dr.
Small’s rights, causing Dr. Small great damage.

22.  Unless restrained and enjoined by this Court, Nobel will continue its acts of
infringement and the resulting damage to Plaintiff shall be substantial, continuing and

irreparable.

N220878.2
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COUNT II - PATENT INFRINGEMENT (‘246 PATENT - 3I)

23.  Dr. Small restates and incorporates by reference paragraphs 1-22 of the Complaint, as
if fully set forth herein.

74, Dr. Small is a co-inventor of the ‘246 Patent, and retains exclusive title to and all
rights in the ‘246 Patent.

25.  On information and belief, Defendant 31 has been and still is causing Dr. Small
tortious injury, by directly infringing the ‘246 Patent or infringing via the doctrine of equivalents
through its manufacture, use, offers for sale and/or sales of the product MicroMiniplant, which,
at minimum, infringes claims 11-15 of the ‘246 Patent.

26. On information and belief, 31 has caused and is causing Plaintiff tortious injury by
contributorily infringing and/or inducing infringement of the ‘246 Patent.

27, On information and belief, 31’s infringement of the ‘246 Patent has been and
continues to be willful, wanton and deliberate, without license, and with full knowledge of Dr.
Small’s rights, causing Dr. Small great damage.

28. Unless restrained and enjoined by this Court, 31 will continue its acts of infringement

and the resulting damage to Plaintiff shall be substantial, continuing and irreparable.

WHEREFORE, the Plaintiff prays that:
A. Nobel, its officers, employees, agents, servants, and attorneys, and any and all persons
acting in privity or in concert with them, be preliminarily and permanently restrained and

enjoined from further infringement of United States Patent No. 5,580,246,

N220878.2
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B. 3], its officers, employees, agents, servants, and attorneys, and any and all persons
acting in privity or in concert with them, be preliminarily and permanently restrained and
enjoined from further infringement of United States Patent No. 5,580,246;

C. This Court award Plaintiff damages in an amount adequate to compensate for the
Defendants’ infringement of this patent, and increase such damages to three (3) times the
amount found or assessed pursuant to, inter alia, 35 U.S.C. § 284;

D. This Court award Plaintiff her costs, expenses and disbursements in this action,
including reasonable attorneys’ fees, pursuant to, inter alia, 35 U.S.C. § 285;

E. Plaintiff be awarded prejudgment and post judgment interest; and

F. Plaintiff be awarded such other relief as the Court may deem just and proper.

JURY DEMAND
Plaintiff demands a trial by jury on each Count of its Complaint, as well as each and

every defense asserted thereto.

Respectfully submitted,

DR. PAULA SMALL,
By her attorneys,

7Y
Frank Pensk? (FHP 9221)
Stacey Slater (SBS 3805)
NIXON PEABODY LLP
437 Madison Avenue
New York, NY 10022-7001
(212) 940-3000

Dated: QOctober 8, 2004

N220878.2
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UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF NEW YORK

DR. PAULA SMALL,
Plaintiff, Civil Action No.: 04 CV 7994 (RJH)

v.

NOBEL BIOCARE USA, INC., NOBEL

BIOCARE HOLDING AG, IMPLANT

INNOVATIONS, INC., AND BIOMET, INC.,

Defendants,

EXHIBIT A
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ﬁn.ited States Patent .o

T ——

(111 Patent Number: 5,580,246
Fried et al. 1451 Date of Patent: Dec. 3, 1996
[54] DENTAL IMPLANTS AND METHODS FOR ;352:28% iﬁﬁ éamm E;L Bl e 43H1T3
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Bayside, N.Y. 11360: Leonard Attorney, Agent, or Firm—Helfgott & Karas, PC.
Marotta, 47 Rusde Gate La. Dix Hills,
N.Y. 11746; Leonard Cooper, %99 57 ABSTRACT
Grant Ave.. Petham Maner, NY. 10803 An implant having a damaged proximal protrusion that
) allows umacceptable crown rotation is repaired using 2
[21] Appl No.: 380,850 notehing jig slipped over the implant prowrusion. Guided by
. 5 the jig, a burr forms radial slots in the outer proximal implant
12
(22} Filed: Jas. 30, 1995 surface. A pew crown is prepared using modifications of
[51] Int. CL® AG1C /00  well-known casting wehniques. The prosthetic crown pre-
{321 US.CL 4337172, 433173 cisely engages the newly-added slots on the implant w
(58] Field of Search .o 433172 173, prevent rotation between the implant and the cown. Modi-
433/174, 175, 176, 214, 201.1, 73 fled analog implants. copings. and abutments facilitare the
method. An improved implant has a proximal protrusion that
58] References Clied is generaily square in cross section and includes radial slots
. for use in threading the implant into the jaw bone. No forces
U.S. PATENT DOCUMENTS nesd be applied dirsctly to the protrusion’s external surfaces
4179810 121979 Kirseh oo 434176 When inserting the implant for subsequent osseointegration.
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U.S. Patent Dec. 3, 1996 Sheet 3 of 4 5,580,246
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1

DENTAL IMPLANTS AND METHODS FOR
EXTENDING SERVICE LIFE

BACKGROUND OF THE INVENTION

This invention relares gmﬁymadmmpmsmais and
mompaxﬁcuiaﬂymadmmipmsmaismazismachsdman
implant in the booe of a person’s jaw.

It is pow comuacn when it is desired or pecessary ©
mpiaceamissﬁngmthmmcm,mmm:gumisopmdm
animplanzisimbcédadinthebcntmmbcncazhmc
gum. The implant is held initially by hcton in 2 socket
fosmcdmmcboncmmcimgiammaybe:mudedm&:
bope. The gum is then closed over the implant and heals.
Wb:napmpcrmamriaiisuscdfeﬁheimpiam.zh:bon:and
implant grow together by a process known as osseoiniegra~
;ionsa:hmafwrscvemlmemhsthcimpiambmesa
permanent part of the bone sgucmre i the mouth. Titariam
has been an effecdve tmplant material.

Many firms magufacture complete systems of dental
implants and prostietic cOmpoRents for subsequent amtach-
ment 1o the implants. In a rypical copstruction, the implant
has an axially threaded hole at its wop. thar is, the proximal
end, near the gum surface. After the implant has integrated
with the boge, the gum of the implagt is opened (0 expose
the tapped hole. Then an abutment is aached w the @oped
hole of the implant and exzends W 3 level above the gum of
subs:anﬁaﬂymm:gumsnrfac:.’fbcpmmxdisgfmamdof
the abutment is construcied for amachment of 2 prosihesis.
For preventing rotation of the prosthesis, the prowuding end
of the abutment requires a non-round shape and 2 hexagonal
protrusion bas been widety used. The aburment aiso includes
2 cenpral threaded hole concentic with the threaded bole of
the {mplapt and exwending ipward toward the jaw bope.

A false tooth or crown is provided with a hole there-
tigough, known in the &t 2s a chimmey, and a non-round
rocess in its base corrssponds shape to the prowuding
aon-round cross secton of te abuument. Therebyy, the crown
can be conpected 10 the abutment and relative rowadon
between then is prevented so long as exideal conrours of the
aburment and the recess in the crown are irtrai

To prevent the crown from lifting axially from the abut-
ment, a fimal screw, sometmes knowa in the dental profes-
sion as 2 “gold screw”, i i
and engages the tapped hole in the impiant
aburmment so as to hold the crown axially to the abuement g
mmcimpmmua.:bacrowummmmabemm
aburment or implant becase i i3 mared with the special
contours on the exposed end of the aburment. The aputment
issimilar!ymamdmch:pmximaicrmcndof:ﬁm
immplane. The crown cannot pull away from the abutment
wmmegoidsmewmsbm&ghmdmmpm

Fipaily, the chimney above the gold screw is filled with 2
composite mazerial that nardens and is shaped as part of the
crown 1o look likz 2 namral woth.

There are many variations in cogsmucdon.

Inmanyinsmmsrhcmwnismchud:ﬁmdyma
non-round protrusion of the implant and is held directy to
the implant oy a gold screw without use of an i i
ahugnent.

Tucimplantisinmmd:dmbeagcxmamminmz
jawbmfhcabumcmandmwnmybempmccdif
necessary due to damage or poor Gt by gaining aceess o Be
screw bead by way of the chimney, and backing off e
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mwwmamemwaandabmmaifmcanbe
scpaxaacd&umthcimpimmss.mm&y he made of an
aburment and crown wilh relative convenience.

Whereas dental implantations go back to the éays of toe
Pharachs in Egypt. use of duaninm meral implants that
imegrate with the bone itseif, is a recent development over
the last 25 to 30 years. Data so far availabie oa the service
life ofmchimplanu,imﬁcamtba:mcstimglanucmbc
expecied to have a long service life without complications of
the immplant itself, However, in a significant percemage of
implants, 2 probiem arises because tianjum is a relatively
soft metal. An unacceptable degree of loosencss often devel-
ops between the implant and the adjacent abutment of CIOWD
whereby there is relarive rowton between the implant and
the artached elements. Tais rotational latitude oceurs when
the comtours of the provusion at the proximal end of the
implant become worm as 4 result of lareral forces applied on
the protrusion. Such forces are transmined from the crown
astbccmwinm:swithzdjm:z:eth.andpcrbags
bones, during the cowrse of chewing, bidng and aervous
grinding {hruxism). Tremendous rotational forces are knowen
mmcntbemwmmtbmiswmed:gmcof&eedom
for rotarion of the crown reiative 0 the implant, the non-
rounded contours of the implant protrusion tend more and
more toward roundness, and permit more and more roabon.
In time, the connecdon berween the implant and the zbut-
ment and crows connected thereto does not prevent rotation
and is unacceptable.

In these types of failure, for exampie, where the original
protrusion on the implart was hexagomal in shape, it has
besn found thar the corners of the hexagonal shape have
hesn rounded to such a degres that it is ot possible to atach
1 gew crown or abucment and prevent rodon refative to the
irplant.

As stated. this type of rounding on the implant protesion
oceurs during normal use of the prosctesis in bitng and
chewing. Also, the comiours of the impiant protrusion may
hecome distored, especially unfavorably rounded or
stripped, during the process of threading the inmpiant isto the
jaw bone. This ocours because the implant protrusion is the
means by which the driving tooi engages the impiant
Therefore, when hard bone is sncountered, it is possible that
animplammaybcdamagcdbeyaaduscﬁﬁnesxbyaniﬂ
fitting socket type wrench that engages the outer surfaces of
the protrusion 2nd is used 10 drive-in the implant

This simaron. though costly, is not catastrophic when
tnitially inserting an impiant in that the damaged implant
may be removed and 2 new one may be inserted. Unforms-
natsly, after the implant has been joined to the jaw hone by
ossevintegragon. and after yeaxs of thiz condidon. it is
extremely difficulr, costy, and the cause of considerable
szxﬁ‘:ﬁngmtbcpadmmaucmptmmvcadamaged
irmplant and repiace it with another,

Wha are needed are a method 10 rehabilitare in the mouth
a1 damaged implan that 0o longer holds the ¢rown effec-
tively against rotation, and an {mproved implant that bemer
resists rotation of an amacted abument and/or crowe and
thus has an exiended service life.

SUMMARY OF THE INVENTION
Accordingly, it is an object of the invention (o provide 2
mcthodformhabiﬁmgmzmximaimdcfanimpiamso
as w prevent relative rotation of abutment o crowT elements
after the initial amachment means has failed.
Another object of he invengon is 10 provide an improved
mmimmmmmmofdmgcmm:
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3
implant agachment prowusion during installadon and of
damage due to crown rotation during normai usage over the
life of the prosthesis.

Yot another object of the inveation it w reduce the
occasions when an implant thar has osseointegrated with the
jaw bone needs removal in its endrery.

In 2 method w rehabilitate or repair an implant having a
damaged proximal protusion, such thar thers is unaccept-
able rotation betwesn the impiant and a0 attached abumment
andfor crows, 4 jig is slipped over the remaining implant
protrusion after removal of the crown znd aburment, Guided
by the fig, 2 bt forms radial slos, or other indentarions, in
the outer surface of the impian: adjacent to the prowusion.
The slots may extend into the implant protrusion. A oew
abuument (and/or crown) is prepared by iechmiques thar are
a modification of casting technigues well known in the
denzal arts. The bomom suxface of the prosthetic device that
engages the implant precisely engages the newly-added
radial siots on the impiant such that when the nal screw is
tightened inmo piace, rotation between the implant and the
acachments is preventad.

Modified analog implants, copings, and abutments facTi-
tate the method.

Further, an improved implane in accordance with the
invention has a proximal protrosion that is generally square
in cross section and further includes radial slots for use in
threading the impiant into the jaw bone. Thereby, no forces
need be appliad directly 1o the protrusion’s external surfaces
when inserring the impiant for subsequent osseointegration.
In this way, the swrfaces of the protusion thar are used o
maintzin the sbutment and/or crown against rotztion relative
to the impiant are not subject W inadvertent damage during
installation of the impiant in the jaw bone. Further, the
ougion resistng siwfaces of the squared protrusion are
broad and generally continuous and adjacenr surfaces mest
ar 50° angies. or less. Forces tending to rotae the crown
have Hole efect on the bolding power of the proximal
protrusion even should the edges of the protrusion be
removed or become rounded

In accordance with the invendon, radial slots may be
formed into the protrusion itself or extend radially from the
base of the protusion. Slots may be provided in different
radial directions.

The invention accordingly comprises the several steps in
the relation of one or more of such steps with respect o each
of the others to effect rehabilitation of an implant, and the
appararus embodying features of construction, combinations
of elements and arangemen: of parts wiich are adapted 1o
effect extended service life for such implants, all as exem-
plified in the following detailed disclosure, sud the scope of
the mvention will be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

For 4 fuller understanding of the invention, referencs is
had to the fellowing description taken in connsction with the
accompanying drawings, in which:

FIG. 1 is a front elevational view, in section, of 30 implant
of the pror ari;

FIG. 2 is an exploded view, in perspective, of the dental
implant construction of FIG, 1;

FIG, 3 is a top view of the unpiant of the prior am;

FIGS. 4a. b ars top and bormom views, respectively, of a
repaired implant and modified crown, in accordance with the
nvention:;
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FIGS. 5g, b arc respectively an elevational view, in
section, and a bottom view of a notching jig in accordance
with the invendon;

FIGS. 6a, b are front aud top views respectively of an
abutment in accordance with the invention;

FiG. 7 is a perspective view of a modified implant analog;

FIG. 8 is a flow diagram of methods in accordance with
the invention to producs a repaired dental prosthesis;

FIG. 9 is a top view of an aliernative embodiment of an
implant in accordance with the inveation;

FIGS. 10a and 10 are 3 top and side elevarion, in section,
of another implant of the invention:

FIGS. 11~14 are additjonal embodiments, in twp view, of
implants of the inventon: and

FIG. 15 presents top views of alternative bosses in accor-
dance with the inveztion,

DESCRIPTION OF PREFERRED
EMBODIMENTS

The present invention is concerned with the probiem of
rotation of a crown, or an abutment and crown, relative to a
deneal implane to which the abutment and crown are
antached. In many applications, the abutment is omitted and
a crown amaches dirserly to the implass, In every instance,
the inherent problem of relative rotation is substandally
similar. Accordingly, any description that includes an abui-
ment, or any description thar omirs use of an abutment, is
also appiicable to the other constructon.

In FIGS. 1-3, a dental prosthesis 10 of the prior at
includes an implant 12 embedded in the spongiosa 14 of the
jaw bome. After a healing period of several months, the
implant 12 has become part of the bony stucmre by the
known process of osseomtegration. The implamt 12 pro-
tudes through the cortex 16 of the jaw bone, and the gum
dssue 18 conceals the proximal end of the implant 12, A
wapped hole 20 opens at the proximai end and is accessible
berween the parted gurm dssue 18. The crown 22 usually
aligns with the tapped zoie 20 in the impiant 12,

A hexagonal boss 42 on the implant 12 protrudes above a
surfacz 44 of a flange 45 of the implant 12, The base 46 of
the crown 22 inciudes a hexagonal socket 48, whereby the
cvown 22 can be removably congected to the implant 12 with
the implant boss 42 engaged in the hexagonal socket 48 of
the crown 22, Thereby, rotation of the crown 22 about the
longitudinal axis 49 of the impiant 12 is prevented by the
hexagonal cross-section. '

Threads 32 of a screw 34 engage the tapped hole 20 undl
a bevel surface 36 on the screw head 38 engages a shoulder
40 on the crown XL Tightening the screw 34 ino the
threzded hole 20 of the implaat 12 draws the crown 22 into
a rigid axial connection with the implant 12 and conse-
quenuly with the bonry swuctuzre 14, 1§ of the jaw.

In ataching the crown 22, the screw 3 is tightened by
means of an Allen-head type woi that engages the hexagonai
socket 50 in the screw head 38. Then the chimney 30 is filled
with a filler material, kpown in the depral arts, and the
exposed suxface of the Gller marerial is contoured to march
the remainder of the crown.

The implant 12 may be screwed into the jaw bane or may
be pressed into a prepared sockst. When 3 titanium implant
12 i3 used, as is the current practice, it is andcipated that an
ossecintegranon process wili bind the implant 12 perma-
neaty into the jaw after a period lasting thres to six months.
Then. the crown 22 is prepared to custom fit the inegrared .
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implant within the space available between adjacent teeth.
Frequently, a gum shaping device or healing cap (aot shown)
is threaded into the tapped hoie 20 and maintained in placs
while the gum heals after the initial implantaton. When
screwed into the bone, the implant 12 is driven by attach-
ment of an Allea-head type tool onto the protruding boss 42.
To reduce any hazard of damaging the surfaces of the
prozrusion 42 while wpping (threading) the socksr in the
bone, an analog implant (not shown) of material swronger
than titagium,. e.g. staiciess steel, may be used. Afer the
sockst is tapped, the acmal implamt 12 is threaded into the
prepared opeuing. Once the final seming is made. hopefully,
the implant wiil never need removai.

FIG. 3 is a wp view of the implant 12, clearly fllustrating
a hexagonal boss or protrusion 42 having six planar surfaces
52 that imtersect at apexes 54 with J20° amgles berween
themn. However, as the apexes 54 become rounded, as
illuszrated at 34, due 1o forces exerted on the crown during
chewing, Witing, cic., the overail cross secdon of the boss 42,
takes on a circular shape and resistance o farther rotational
relative motion between the implant 12 and the crown 22,
attached thereto by engagement with the boss 42, diminishes
to the point where the uility of the prosthesis is compro-
mised. Repair or replacement becomes necessary.

Whereas an attached crown, which is damaged, can be
repiaced with reiarive ease, there is oo purpose to such a
procedure uniess steps are taken w prevent fumre relative
rotation berwesn the crown 22 and the implant 12,

By a rehabilitation method in accordancs with the ioven-
ton, the proximal end of the implant 12 is modified in vivo
by the addidon of slots 56 (FIG. 4a) formed into the surface
44 of the implane 12 adjacent o the boss 42. (“prime”
reference numerals, eg. 12, 22, indicare modified-or

repaired elements.) The ends 58 of the stats 56 preferably do

not extend to the circumference 60 of the fange 45 so a3 to
prevent bacterial action which might otherwise ocour i
those regions. f the slots 56 ieft small open pockets az the
crown/implant interfacs,

The lower or borom surface FIG. 46 of the crown, which
may incorporale an abutment, includes a recessed socket 48
wherein the boss or prowusion 42, although deformed,
extends, To complement changes in the implant, the under-
swface of the new crown 2T, in accordance with the
inventdon, aiso includes protrusions 62 corresponding with
the shapes and positions of the sios 56 newly-formed in the
implant 12' such that when the prosthesis is assembled, the
tadially oriented prowrusions 62 on the crown 22 engage in
the slots 56 on the implant 12" and thereby prevent rotztonal
relative moton between the implant 12' and the crown 22

Next will be described methods, in acourdance with the
mvention, for rehabilitaing an implant 12 in the mouth o
provide the constructions illustrated in FIGS. 4, b, when the
implant can 0o longer maintain the proper rotational oriex-
taron with the crown 22 of the prowthesis, This occurs, for
example, because the apexes 34 on the hexagonal boss 42
bave become rounded due w the inkerent softness of the
titamium metal and the oemeedous forces exerted on the
crown during chewing, biting, etc.

Firsz, the proximal end of the implant 12 is exposed by
removal of the crown 22 and an abutment, if one was used
imermediate the implant and the crown, As 3z result, the
procusion or boss 42 and the sarface 44 on the implam are
exposed (0 view (FIG. 3).

These external elements are temoved after exposing and
backing out the srew M via the chimpey 3@, Then a
notching jig 64 (FIGS. 5a, b) is placed onto the implant 12,
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The nowhing jig 64 includes 2 bottom interface surfacs 66
that rests on the exposed flange surface 44 of the implant 12.
A hexagonal socket 68 extznds into the botom surface 66 of
the jig 64, having dimensions such that the protrusion or
boss 42 on the implant 12 enters the socker 68 when the
surfaces 66, 44 of the Hg and impiant are in contact, It should
be understood that the socket 68 may be round in section so
long as the boss 42 enters and aflows seating of the jig 64
with a relatively soug &t to provide alignment.

The notching jig 64 has a long stem with a longitudinal
opeming 70 twough which a threaded screw (ot shown) is
mserted 50 23 to engage the central opening 20 in the implant
12 Thus, the jig 44 is axially fixed into position on the
irmplant 12 even though the boss 42 is worn. Guide holes 72
extend from a rear shoulder 74 on the jig 64 10 the interface
surface 66. Four guide holes 72 are Alustrated; in practice,
two guide boies are sufficient when two slots 56 are to be
formed in the implant surfacs 44,

With:hcmtchingjig“ingiacemtheimpimlz,mz
dental practitioner nuns a rotating burr through the gnide
holes 72, in mrm, and forms indentations 56 into the upper
surface 44 on the fange 45 of the implant 12. A stop on the
burr or shoulders (not shown) within the guide holes 72 mit
the depth of the indentation 56 formed in the surface 44 of
the modified implan: 12", Thus, 3 configuration as shown in
FIG. 4a, aibeit with less precisely rectangularly shaped slots
56, is produced. The burr shaft diameter, used to make the
indentations or slots 56 on the surface 44 of the implant, may
belcssthanzhedimmuafahegui&zboies?lgivingme
practiioner larimde of motion so as to shape the slots 56 in
the implant 12",

Alternatively, the guide holes 72 may be radially oriented
ovais (not shown), exiending inwardly toward the opeming
20 so that the burr may provide extended slots in the implant
L?,chaxaminmth:pmmsionm.‘fheseelcngamdslozs,w:
extensions indicated in FIG. 4a with brokec lines on the boss
42, may exiend nearly into the tapped hole 20. The longer
siot provides a stronger engagement with a driving ool and

: ™

with the modified cown, which is provided with longer

protrusions 62.

In another embodiment of the method for repair, a notch-
ing jig may provide siots only into the boss 42 znd not in the
flange surface 44,

It is cow necessary thar the aburment ad crown which
uidmately amach (o the modified implant 12' be made o
precisely mate with the slots 56 formed on the surface 44 of
the implant. For the sake of the following descripton, it is
assumed that no separate abutment alement is used inter-
mediate the implant and the crown in the completed pros-
thesis.

How to make a crown for amachment to an osseoimtc-
grated implant in the jaw is well known in the art of demai
implants. The same basic procedures are followed in making
a crown for the now-modified dental impiant 12', which is
still embedded in the jaw bone, however with slight changes
in the elements that arc used 10 accommodate the slots now
forined in the fange surface 44 of the implane 12 The
finished crown must kave protrusions on its lower inner
surface that interface with the implant 10 complete the
prosthesis,

Therefore, conventicnai fabrication wchniques using a
dimc:pickupimgrminnoranimﬁmmﬁnpmssim would
readily be implemented by those siclled in the iraplantaton
art without further explanaton. However, 2 brief description
{and dow diagram FIG. 8) i3 given of several rechnicuies to

indjcate how the modifications made at the proximal end of

the impiant affect the procedures.

R—

/f
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in a direct pickup technique, after notches 56 are prepared
on the implant 12' with the notching jig 64. as described
above, 1 direct impression of the modified tep of the implant
12" is made by customizing a resin UCLA-type abutment,
using a well known auto-polymerizing resin. FIGS. 6a, &
iluserate 2 customized resin UCLA-rype abutment 76 made
of plastic and baving testh 78 with novel dove-iz spaces 30
between them such that impression material afier hardening,
will not separate from the abutment although the impression
material does bond 1o the resin aburmens

The custommized abutment 76 is amached o the implant 12°
by a guide pin (not shown) that passes through the longi-
tudinal opening 82 in the stera 84 of the abumment 76 and
engages the tapped opening 20 in the implaat 127, Then the
impreasion material is applied 10 A1 the spaces berwesn the
abutment 76 and the implamt surface 44. After the impres-
sion material has hardened, the guide pin is unscrewed from
the implanr 12 and the abutment 76 is removed. Covering
the end 86 of the abutment 76 that opposed the implant 12,
protrusions 62 ars present sxactly corresponcding to the siots
56 newly formed on the implant 12"

Then, the customized abutment irmpression (oot shown) is
cast into metai, thar is, a strong, rigid material. The resultant
metal aburment is placed over the implant 12’ in the jaw, and
is secured in place with a guide pin that engages the cenmral
opening 20 of the impiant 12' by passing through 2 cenwal
operung in the metal abuument thar corresponds tw the
opening 82 that was in the customized UCLA-type sbutment
76. The protrusions 62 are seated in the implam slots 36.

Then a pick-up impression is made in the mouth in the
conventonal mavmer, that is, a window is cut in the top of
an impression ray; the way is flled with impression muarerial
and some of this mazerial is posidoned around the sbutment.
Then the filled impression way is placed over the implant 12
and metal abutment with the guide pin proguding through
the impression material and from the upper surface of the
ray. After the impression material has hardened in the way,
the guide pin is unscrewed and the ivpression way with the
metsl abutmen: now embedded in the impression, is
removed from the mouth. The protrusions 62 on the face of
the metal abutment are visible in the impression,

A modified implant analog (stairdess stesi) having nowches
that correspond with the notches 56 wiich were formed
using the jig 64, is positioned on the aburmsnr with the
notches on the implant analog receiving therein the protru-
sions 62 on the metal abutment, which was embedded in the
impression. The irmplant analog is Sxed to the aburment with
a guide pin, and the assembly is poured in stone, that is, 2
rigid modeling material. After hardening, the guide pin is
removed and the impression comaining the abutment is
separated from the sone.

The stone model now positively replicates the portion of
the jaw inciuding the impiant 12, The model includes the
analeg implant with notches having the exact same dimen-
sions il orientation as those notches 36 in the acmal
impiant 12 in the jaw bons of the patient

The metal abutment is now removed from the earlier
impression material. The metal abutment was made with
prozusions $2 thar exacly mate with the analog implant
From tus stae, 3 cown is [abricated by well known
procedures. The crown incorporates the metal sbumment,
thus assuring a perfect fit for the crown in the mouth.

Rotation of the crown relative w the modified implant 17
is prevented by engagement of the protgrusions 62 from the
abutment with the slots 56 in the exposed surfacs 44 of the
implang 12,

13
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In 2 conventional indirect impression techrique, slots 56
arz prepared in the implant 12 in the jaw using the notching
jig 64. An impression coping is azached to the implant 12
using a guide pin {not shown); the impression coping is
conventional except that it has protusions og its lower
surface thar correspond with the slots 56 made in the actual
implant 12 when the notching jig 64 was used. The drawing
of the bottom of a crown (FIG. 45} in accordance with the
invention also illustrares the modifications (protrusions) w a
conventional impression coping’s botom interface surface,
Thus. a proper sugagement between the prefabricated cop-
ing and the implant 12’ is assured.

Then an impression way with a window cut out of the wop
is placed over the implant and surrounding portion of the jaw
so that the guide pin provudes. The tay is filled with
impression material in a conventonal manner After the
impression material has set, the guide pin is unscrewed and
the impression is removed from the mouth. An impiant
analog (e.g. stainless stecl) is then abuned with the coping
in the impression, with slots being provided on the implant
analog to mate with the protrusions, which are extending
from the surface of the impression coping. Afier the implant
analog zbuts the coping in the impression, the analog and
coping are secured wgether with a guide pin, and 2 model is
poured in stone. The sione model replicatss, ar least par-
tially, the jaw of the person, however, with the proximal end
of the impiant analog exposed to view, including is slots in
the proper orientaton. Then a crown is fabricated by con-
ventional procedures. New materials, namely oylon, gold
and aluminum oxide (Al,Oy) may be used in fabricating the
crown on the stone model in this technique.

In the above methods. it has been assumed that the drill
Jig 64 is used in modifying the implant 12 in the jaw. When
this is dome, the hardware, namely the copings and analog
impiants, are pre-manufacrured, off-the-shelf fems with
protrusions and slots thar will fit or match the slots that were
made in the acmual implant in the jaw bone.

However, many practitioners will prefer not to use such a
jig 64 and will instead produce a variety of indentations of
their own preference on the surface 44 of the impiant 12 in
the mouth. In such a sitation, pre-macufactured implant
anaiogs and pre-manufactured copings with the proper pat-

terns of slots and protrusions, as required, will mot be

avaiiabie off-the-shelf.

Therefore, 10 practcs the above procedures, it is neces-
sary to first make a direct pick up from the implant 12" in the
mouth, using a custommzed UCLA-type abuement 76 (FIGS.
6a, b) as described above. This impression is then cast in
metal and the first procedure as described above is followed
with the cxcepon that 2 modified impiant anafog must be
used in the stone-pouring step. This modified implant analog
(FYG. 7) does not bave a Jange 45 or boss 42 but is primarily
a shank that is internally threaded. Before casting in stone,
the modified implant analog is held to the metal aburment in
the eartier-formed impression by a guide pin that Greadabily
engages the analog. Then the stone is poursd. (Epoxy may
be uysed alternarively in pouring this modeal) The stone modei
of the jaw will have the cenwral teaded opeming of the
analog implant exposed 10 view, However, the surface with
the corresponding siots of the true implant is reproduced in
the stone material. From that state, fabricution of a crown is
conventional, as before,

Next, an embodiment of an implant in accordance with
the inventon is discussed, which will reduce the hazards of
soipped and damaged boss surfaces that would prevent

proper marting with an abutment snd/or crown. The same-

we
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reftrence numerais are used in the description of the
iroproved implants where elements correspond o those of
FIGS. 1-6.

In an implant 90 of FIG. 9, a generally square boss 92 is
elevared above the surface 44 of a Sange 45 on the implant
90. As in the cariier ermbodiments, 2 tapped hole 20 is at the
center of the surface 44, and a screw 34 ultimately seats in
the hole 20 1o hold a crown, with an abutmment in piace., Short
slots 94 are recessed into the surface 44 ar opposed sides 96
of the square boss 92. The siots 34 do not reach 0 the outer
circumference 60 of the flange 45 in order to avoid potential
bacterial activiry at those sites.

Each of the sides 96 of the boss 92 have a greater
contimuous length as viewed in FIG. 9 than any single side
of the hexagonal boss 42 of the prior art (FIG. 3) for a
corresponding circumference 60. Thus, whben, for example,
4 crown with a square recess ou its bottom surface is ftted
to the implant 90 with 2 snug 8t w0 the boss 92, and is
tightened in place with a serew 34, there is lile lkelihood
that the amached crown will ever rotare relative to the
irnplant. The parallel opposed sides 96 and included 90°
angle of the square boss 92 prevent rotation even if the
corners of the square-shape should for some reason become
rounded.

The boss 92 is bevelled (similar wo FIG. 105) at its upper
edges 93. Also, the boss 92 may rise vertically from the
general plane of the surface 44 or there may be a slight taper
in the direction away fom the flange 45. Such a consiruction
makes for easier enuwy of the boss 92 ino a recess, which
may aiso have tapered sides, for example, in a crown.

Addidonaily, the slots 94 are provided for the purpose of
screwing tbe tmplant into the bone, The bone is frequentdy
pretapped using a durmmy (analog) impiant that is made of
tougher metai or plastic than the tirandum implanc itseif, The
ool which is used for threading the implant 3G into the bone
of a patient (oot shown) is constructed such thar it rowtes the
impiant 90 by tool engagemen: with the dois 94 and not
because of any driving engagement with the sides 96 of the
boss 9. Thus, the surfaces of the boss 92 do not becoms
damaged by the insertion tool upon the initial instailation of
the fmplant ince the jaw bone, and the contours of the boss
92 are preserved for accurate and effective mating with the
abutment and/or crown.

To further assure the fixed relative position berween the
impiant and that which is extermally attached tw it the
abutment or crown that interfaces with the implapt 90 may
be made with procusions that engage in the slots 94 at the
interface.

It should also be understood that because of the increased
serength of the square boss 92, the boss may be used when
threading the impiant into the jaw bone, and the slots %4 may
be ordmed. In such 3 use of the boss 92, the likelihood of
serious damage o its surfacss, 30 38 to rmnder ity aachment
to an abutment and/or crown rotadonally unacceptable, is
much less than with the hexagonal boss 42 of the prior art

The implant 98 of FIGS. 10« b, is similar to e tmplant
90 of FIG. 9 except that the slots M’ extend through the boss
92 pear w0 the cenual opening 26, such that 2 biade rype woi
may be used in the slots 94' when screwing the implant 98
into the jaw Done.

The siot 94" may penetrate in depth into the upper surface
100 of the boss 92, as lustated with the solid lines in FIG.
1654, On the other band, the siot depth may be extanded
(broken lines) substangaily, even into the Jange 45, thar is,

- below the surface 44 of the Jange 45, In any event, the slot

ends 102 do not extend through w0 the outer periphery 60 of
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the flange 45 to reduce harards of bacterial activity. It is also
desirable for similar reasons that the slots do act open into
the tapped hole 20.

For the purpese of increased srrength of the boss 92, if
nesded, it is possible in manufacmire w enlarpe the size of
the generaily square shape and possible lose the perpendicu-
lar intersections as indicated by the broken lines 104 in FIG.
16a. (In all consouctions, there is a trade-off between the
implant soength and the swength of the attached device.}

In FIG. 11 another embodiment of an implant 106 in
accordance with the invention is shown having a generally
square elevared boss 92 with slows 94" running diagonally
across the square and extending proximate 1o the cenmal
opening 20, This grovides 2 longer slot length in the boss
itself, but is otherwise simmilar to the implant 98. As with the
implant 98, the slot 94" can penctrate the boss 92 w various
depths and may extend o and penetrate into the flange 45,

Angther alternative embodiment (FIG. 12) provides an
implant 108 with an elongated mectangular boss 109 with
perpendiculariy oriented slots 111 that extend proximare to
the cenmuiral opening 20. The slots are preferably used axclu-
sively for threading the implant into the jaw bone and the
boss 109 is preferably used exclusively for holding the
abutment andfor crown against rotation.

In FIG. 13, an irnplant 107 includes a generally tiangular
boss 113 thar is penetrated by slots 115, 116 of extended
length and seiectable (in manufacturs) depth that passes
through an apex of the triangle.

In FIG. 14, an irmplant 117 includes a pair of rectangularly
shaped bosses 119 on opposite sides of the tapped hole 20,
A pair of radial slots 121 exeend from opposite sides of the
tapped hole 20. In using such an implant 117, the crown 22
has a recass (not shown) on its bottom of rectangular shape
that receives both bosses 119 in a single cavity. The bozom
surface of the crown may also have protrusions to enter the
siots 121, Alterpatively, the bottom surface of the crown may
have two smaller recuangular recssses with each of the
bosses 119 being received in a respective recsss. Protrusions
to engage the slots 121 may also be a part of the bottom
surface of the crown.

In installing such an implang 117 imo the jaw bore, it is
preferable that 2 tool that engages the sots 121 is used
without engagement with the protrusions 119 for driving
purposes. However, it should be understood thar the bosses
119 can be used in driving the implant 117 into the jaw bone
and a driving tool can be made for that method. Further, both
the slots and the bosses may be used when driving the
impiant into the jaw bone when a properly maring tool is
provided. The impiant in FIG. 14 may be considered as a
variation on the implant of FIG. 12 in thar the two bosses 119
are at opposite ends of an clongated rectanguiar shape.

In each embodiment, i is intended that the implant be
threaded into the jaw bone using omly the siots in the
proximal implant end. Nevertheless, it is recognized thar the
boss outlines, whether square, slongared rectanguiar, twian-
gular, e, because of their cruss sectional bulk and long
sides with reduced intersection angles present considerably
more resistance to deformazjon than the prior art hexagonal
cross secton of the boss 42 (FIGS. 1-3).

Further, it shouid be undersiood that the hexagonal boss,
or anty shape of the prior art, may be rewined (FIG. 4) in an
improved toplant with extended siots formed through the
boss itself, extending oward the tapped opeming 29. In such
a modified conventonal implant or new manufacture, the
impiant may be tapped into the bone at ity final installaton
using the slots, withowt reliance on the contours of the’
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hexagonal boss itself. In this way, the boss is protected from
damage during instaliation of the implant.

Whereas the fgures have ilustrated bosses having differ-
exit polygonal cross sections that are defiped by straight lines

- and crisp imersections of those lines, it should be undersiood
thar rounded and bevelled edges, ars intended 10 fall within
the scope of the inventdon. Addidonally, any geoeraily

. axially oriented side surface of 2 boss may include a buige
or concavity so long as the basic polygonal shape is retained,
For exampies, FIG. 15 illustrazes an elongated rectangular
bosscba:hasmnnd:dmdssoasmbcanovaib.?hciang
sides are concave 2 and ulging c. These are variations of the
boss, for example in FIG. 12, and for the purposes of this
disclosure arv considered 1w be elongated rectangular
(poiygonal) and fall within the scope of the invention, As
smcd.amd:oﬁmustbcmadcbc:wmmsmgmofahe
bess and the stength of the crown 10 be antached thersto.
The concave configuration a may be used where greater
strength is required in the crown, and the buiging configu-
ration ¢ in FIG. 15mayb¢mcdwhm:hcbossrcquims
incrzased strength.

Thus, methods for repairing damaged implants in the
mouth, and improved implants have been presented ALl of
those devices that engage the implant, whether directdy or
indirectly are provided with slots and prousions, as
regquired. However, a crown, for example, having a racass
with 2 square e70sS section sO as 1o march an implant of FIG.
10a, aced not have protrusions that mareh the slors 94", as
these siots are intended only for instatling the implant in the
jaw bone. Nevertheless, as a redundancy measure and for
addidonal and-romton resistance, protrusions on the
crown’s lower surface thar aiso comrespond with the sios
may be included in conjunction with the squared recess.

It is comemplared thar in practicing the methods, a kit of
parts will be purchased from a1 dental supplier, The kit for
those practitioners using preferred methods inciudes -
notching jig 64 and an appropriate burr (oot shown) to it the
guide boles 72 Also in the kit may be m implant analog
having preformed slots 36 on izs proximal end, and an
impression coping having protrusions 62 on its lower end A
modified UCLA-type aburment with dove-tail teath may
mob:inmchaﬁaaizboughitwuldbcmhased
separately. A different kit for 2 pracritioner who prefers not
to use the nowching jig may inswead include 2 UCLA-type
abutment and a modified impiant anaiog that has 1o fange
48,

It will thus be seen that the obiects set forth above, among
those made apparent from the precading description, are
eficiently amained and since certan changes may be made
in carrying out the above method and in the articles set forth
without departing from the spirit and scope of the invention,
it is intended that all marter contaired in the above descrip-
tion and shown in the accompanying drawings shall be
interpreted as illustrative and got in a limiting sense.

What is claimed is:

1. A methed for repairing an implanted prosthesis in a jaw
bone, said impianted prosthesis including an implant having
4 tapped kole with a longitudinal axis, and 2 boss adjacent
o said tapped hole, said boss extending away from said jaw
bene from a proximal surface generally mansverse o said
tapped hole. comprising the steps:

(2) removing any attachments to the impiarr in the mouth
0 expose said boss, tapped hole and sroximal surfacs;
and

(b) forming a1 least one slot into said proximal surface to
produce a slomed impiane, said siot being locawed
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berween said tapped hole and a
defines said proximal surface,
2 A method as in claim 1, further comprising the step:
(¢) providing cown meang baving a bomom surface for
interfacing with said proximal surface of said implant,
and a reczss in said bomom surface for receiving said
boss thersin when said proximal and botom susfaces
abut, and at least one protusion from said bottom
surface for entering and searing i said at least one slot
of said implant when said proximal and bomom suz-
faces abur,
3. A method as in claim 2, wheysin
substeps:
{i) forming an impression of said sloted implant in the
mouth using 3 UCLA-type abutment;
(i) removing said impression from the mouth and casting
said abutment in a sgong rigid material:
(i) connecting said cast abummen: to said siotted imiplant
in the mouth;
{iv} making 2 jaw impression including said cast aburmens
and removing said impression from the mouth; -
(v} atacking 2 sioned implaot analog to said jaw impres.
sion at said cast aburment;
(Vi) pouring in a modeling matesial and separating a
. model from the impression:
{vil) fabricaring said crown means on said model ar said
slowed impiam analog.
4. A method as i claim 3, whersin said mode}
in one of stone and epoxy.
5. A method 3s in claim 2,
substeps:
(i) connecting a modified impression coping having pro-
Tusions 0 said siousd implant in the moutly;
{ii) making an impression in the mouth including said
coping and removing said impression from the mouth;
(i) amaching a modified implant analog having slots 1o
said impression;
(iv) pouring in a modeling material and separating a
mode! from said impression;
(v} fabricating said crown means on said stonte model ar
said modified implang anziog.
6. A method as in claim 5, wherein said model is cast in
ane of sione and epoxy,
7. A method a3 in claim 2,
substeps: :
(D) forming an impression of sd slomed implant ia the
mouth usiag 2 UCLA-iype abutment:
(i} removing said impression from the mouth and casting
said abutment in a strong, rigid material;
(iii) connecting said cast abutment w said siozed implant
m the mouth;
{iv) make 2 jaw impression including said cast abutmen:
and removing said impression from the mouth,
S.Amcztzodasinclaimlwhcrdnsaidmoddispomtd

in one of stone and epoxy. Py
9. A dental impiant 18 in claim 8 wherein said non-round
cross saction is selected from the group consisting of gen-
erally square, hexagonal, elongated rectangular, oval and
triangular,
16. A method as in claim 1, wherein said step (b) includes
substeps:
{} providing a notching jig baving a base surface with a
recess formed hersin for recsiving said implant boss
when said base surface abuts said proximal implant

pecipheral edge that

said step (¢} includes

is pouzed

wherein said step {¢) includes

wherein said step (¢} includes
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surface, said jig having a hollow stem that axially
aligns with said Jongitudinal axis of said tapped hole
when said base surface abuts, said proximal implant
surface, and at least one guide hole exending frorm an
outer surface of said jig to said base surface:

(i} extending a burr through said at least one guide hole
and rotating said burr to form said at least one slot ke
said proximal surface of said implant.

11. A dental impiant for inserton ia the jaw bane of a

patient, comprising:

an clongated body having 2 longimudinal axis and 2
proximal surface generally tansverse (o said longitu-
dinal axis, a boss extending from said proximal surfacs,
said boss having a wansverse face and 3 noo-round
cross section as viewed transversely aiong said axis,
and an axial hole in said bedy, ar least ome siat
penerating at least one of said proximal surface and
said transverse face of said impiant

12. A dental implant as in claim 11, wherein said at least

one slot has a radially oriented length and penetrates said a2
least one of said proxima) surface and said ransverse face in
an axial direction

13. A dental inmplant as in ciaim 11, wherein said proximal

surface is a portion of a radiaily extending flange on said
body, said flange having thickness, said ar feast one slot
terminating within the thickness of said fange.

14. A denal immlant as in claim 11, wherein said non-

round cross section is polygoual.

15. A denral implant as in claim 11, wherein said axial

hole is tmeadad.

16. A dental implant as in claim 11, wherein said at least

one siot and said axiai hole are non-intersecung.

17. A dental impiant as in claim 11, wherein said proximai

surface is a portion of a radiaily extending flange centered on
said axis. said fange having 3 periphery around said axis.
said at least one slot werminadng within said periphery.

18. A potwhing jig for use in repairing a dental fmoplant in

z jaw bome, said implant havicg a tapped hoie with a
longitudinal axis, and a boss adjacent w said tapped hole.
said boss exiznding away from said jaw bone from a
proximal surface generally wansverse o said tapped hole,
said notching jig comprising:

an elongated stem for axially aligming with said tapped
hole;

a hody connected to 20 end of said stem and having a base
surface with a recess therein for receiving said implant
boss when said base surface is abumed with said
groximal surface, an opening extending tarough said
stemn and body:

at least one guide hole extending from an external surface
of said jig to said base surface, said at least one guide
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hole being positioned and dimensioned on said base
surface for passage therethrough of a dental burr to
form at least one indentation in at least one of said boss
and said proximal surface.

19. A modified impression coping for use in constructing

a prosthesis for use an a jaw bone, said prosthesis including
an impiant having a mpped Sole with a longirudinad axis, a
boss adjacent to said tapped hole, said boss extending away
from said jaw bone from 3 proximal surface generally
ransverse (o said tapped hele, and at least one indenration
in at least one of said boss and said proximal surface, said
modified impression coping comprising:

2 body with 2 cemiral opeuing therethrough, said central
opening having an axis;

2 matng surface at one end of said body, said mating
surface being transverse to said cenmral opeming axis
and including ar least one prowusion sized and posi-
tioned for mating with said at least one indentation. and
a recess for receiving said boss thersin, when said
maring surface abuts said proximal surface and said
axes are in alignment

20. A first implant analog for use in constructing a

prosthesis including ap implant on 2 jaw bone, said fmplang
having a tapped hole with a longitudinal axis, a boss
adjacent to said tapped nole, said boss extending away from
said jaw bone from a proximal surface generally mansverss
to said tapped hole, and at least one indentation in at least
one of szid boss and said proximal surface, said first implant
analog comprising:

2 bady with a ceorral tzpped opening, said rapped opening
having a longimdinal axis, a maring surface at one end
of said body, said mating surface being wansverse 0
said tapped opeming axis and inciuding a protrusion and
at least one indsmr, said indent being formed and
posidoned in at least one of said marng swiace and
said protrusion 1o correspand with a size and position
of said ar least one indentarion in said impiane

21. Ap sbutment for use in fabricaring a dental prosthesis,

cornprising:

a hollow stern havipg central opening with a longitudinal
aXis;

a head conpected at one longitudinal end of said swem.
said central opening extending through said head, an
axial recess in said head exteading from a maring
surface of said head oward said stem to form an axially
extended rim, a plurality of axially exended weeth, sach
tooth having a xed end on said rim and a free end, said
teeth being smaller at said fixed end than at said free
end.



