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(57) Abstract

A dental assembly includes an implant having a tubular
body portion which can be positively secured within a bore in
a jawbone by an expander mechanism, and a two-pueae abutment
secured to the implant and having a collar which is incapable of
rotation with resepect thereto. In a related process for preparing
a tooth prosthesis, a transfer sleeve is utilized in a process to
replicate conditions in the mouth, including the configuration of the
abutment assembly, in manufacturing a custom analog. A custom
analog is cast into a stonc mold to provide an exact duplicate of
the mouth. From this stone mold a crown can be manufactured in
a laboratory to precisely fit in the user's mouth over a customized
abutment. A treatment crown slecve may be utilized in connection
with a provisional tooth.




noved into the bone engagenent configuration by rotating a threaded
expander nenber also in a first direction. However, . because the threads on
t he expander nenber are opposite to the threads on the tubul ar body,
rotational forces exerted on the expander menber continuously urge the
inplant in a t{ghd, ﬁ Rdogd direction. In other words, as the ancREAUPERS are
urged outwardly, the inplant is continuously_yrged into threaded engagenent
with the bone. This double |ocking approach pernmts the selected prosthetic

conponent to be connected to tRenyR! @Aﬁbeﬂamd@gggmghe pati ent
having to return to the oral s 1 Oten
an abut ment over which a tooth Wﬁﬂs fixed to an

exposed end of the dental inplant. Typically, the prior abutnents
ei ther acconmodated a bolt which passed |longitudinally through an open

central bore for securing the ab £ TREANVENY re provided an
integral threaded shaft to perm € abutnmen 0 be screwed directly into
t he i npl ant. Such abut rrent to inplant attachnent has, however, not
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once brought toget hebcesses for preparing tooth prostheses. More particularly, the present
invention concerns a dental implant which includes a tubular body portion that
can be positively secured within a bore in a jawbone by an expander
“mechanism, a two-piece immediate fixed abutment for use in connection with
the dental implant, and a unique transfer technique for preparing a tooth
prosthesis.

Dental implants of the character receivable within a bore provided
in the jawbone are oid in the art. Typically such implants comprise an
apertured body portion which is emplaced within a bore drilied in the bone.
The body portion is designed so that during a period of about four to six
months after its emplacement within the bore, bone tissue will grow into the
aperture so as to secure the body portion of the implant in place within the .
bone bore. Foliowing this four to six month period, an artificial tooth or other
prosthetic 'corﬁponent is secured to the body portion.

The procedure is undesirable in several respects. In the first
place, the procedure is protracted and requires multiple visits to the oral
surgeon. Secondly, during the extended period of time required for the bone
tissue to grow into and around the implant, the patient is left with an
uncomfortable and unsightly cavity where the prosthetic component, such as
an artificial tooth, will eventually go. Additionally. this procedure does not
always provide adequate anchoring of the imptant to the jawbone so that in
time the implant can loosen.

- In order to overcome the drawbacks of the standard procedure
described above, several types of implants using mechanical locking means
for securing the implant in place within the bore in the jawbone have been
suggested. Exemplary of such devices is the device described in U.S. Patent
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particularly after a prosthesis has been attached to the abutnment. Wthout
actually cenenting the abutnent to the inplant, there always exists the

possibility that_the abutnment will |oosen therefrom resultingyniso18574
undesi rabl e wog_'}z?%fsat i on of the dental prosfhesis.

Since dental prosthetic devices are typically“manufactured in a
| aboratory, a major concern of dentists and _Iabora%gry technicians is the

accurate transfer Re-3.A0SBRAISSHRINS blendee AnimRIAYeddetaimplant isilusteated anen
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facilitate crown preparation in the | aboratory. The present invention
fulfills these neceROREFALNG §eruremeant feechaniegmed hw Jistageayurement mechanism

comprises self-tapping, external threads provided on the tubular body of the
device which are threaded into the bone by rotating the device in a first
‘direction. The second cooperating securement mechanism comprises a
plurality of bone penetrating anchor blades formed on the skirt portion of the
tubular body which are moved into a bone engagement position only after the
implant has been securely threaded into the bone. The anchor blades are
moved into the bone engagement configuration by rotating a threaded
exbander member also in a first direction. However, because the threads on
the expander member are opposite to the threads on the tubular body,
rotational forces exerted on.the expander member continuously urge the
implant in a tightening direction. in other words, as the anchor blades are
urged outwardly, the implant is continuously urged into threaded engagement
with the bone. This double locking approach permits the selected prosthetic
component to be connected to the implant immediately without the patient
having to return to the oral surgeon a second time.

Often an abutment over which a tqoth prosthesis is formed, is
fixed to an exposed end of the dental implant. Typically, the prior abutments
either accommodated a bolt which passed longitudinally through an open
central bore for securing the abutment to the implant, or were provided an
integral threaded shaft to permit the abutment to be screwed directly into the
implant. Such abutment to implant attachment has, however, not been
entirely satisfactory since it is very undesirable that any relative movement
between the abutment and the implant be permitted once brought together,



SUMVARY OF THE I NVENTION The present invention resides
tn a novel dental assenbly including a dental inplant and a two-piece
abut ment assembly which is attachable to the dental inplant. More
particularly, the dental inplant includes a skirt receivable within a
bore provided ‘;vagz,m?y\/oone of a patient, and supporting PCTAIRY6/18574

adj acent to the skirt and extending outwardlyztromthe bore. The

supporting nmeans includes at |east one radially outwardly facing planar

surface. The abutnen ' Hbitrenat t
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P_CT/ us9e/ . 18574 rotation of the dental prosthesis.

Since dental prosthetic devices are typically manufactured in a
'laboratory. a major concern of dentists and laboratory technicians is the
accurate transfer of information from the patient/dentist to the lab. Such
information includes the size and shape of adjacent teeth, the position of the
implant and the precise configuration of the abutment, since it is often shaped
by the dentist in preparation. '

Accordingly, there has been a need for an improved dental
implant which is of simplified construction and which incorporates advantages
over the prior art. Further, there exists a need for an improved immediate
fixed abutment which is incapable of rotation relative to the dental implant
once a dental prosthesis, such as a crown, is applied thereto. Moreover, a
novel process for preparing a tooth prosthesis is needed which permits a
dentist and laboratory to accurately replicate conditions existing within the
patient's mouth, to facilitate crown 'preparation in the laboratory. The present
invention fulfills these needs and provides other related advantages.

THE INV|

The present invention resides in a novel dental assembly including

a dental implant and a two-piece abutment assembly which is attachable to
the dental implant. More particularly, the dental implant includes a skirt
 receivable within a bore provided in a jawbone of a patient, and supporting
means adjacent to the skirt and extending outwardly from the bore. The
supporting means includes at least one radially outwardly facing planar
surface. The abutment assembly includes an abutment collar having at least
one radially inwardly facing planar surface which, when the abutment collar is
positioned over at least a portion of the supporting means, the radially facing
surfaces of the supporting hleans and the abutment collar interfit to prevent



-4- rotation of the abutnment collar relative to the dental inplant.

The abut nent assenbly further includes an abutnent screw having a head
positionable in- abutting relation to the abutnent collar opposite to
the dental inplant, and a shank extendabl e through the abutnent coll ar
for connecti onghQYsklige dent al i mpl ant. The present invent ipersoéisiesr
resides in a novel and rel ated process fgr preparing a tooth
prosthesis for attachnment to the abutnment assenbly. In a

preferred formof the.inventi t tal i t rj
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pl anar surface thaf nay be engaged by the_prosthetic conponent to
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shoul der of the hollow body, and a threaded shank which extends to an end
of the skirt. An eapslongatedboliomshadygneluding st skirbraceiiable withip éhie bore provided
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through the inner gawdrdlyWon e bore forSUPRERINGE PHEbthefis e8mpORENtTIn tHE \PETuHt
of the skirt fromthe first retracted - position-to the second expanded
posi tion. invention, the abutment assembly). The skirt is radially movable within the
bore from a first retracted position to a second expanded position and includes
an internal shoulder. The supporting rheans includes at least one radially
outwardly facing planar surface that may be engaged by the prosthetic
component to prevent relative rotation thefebetween. The dental implant
" further includes a draw screw which inciudes a head that rests on the internal
shoulder of the hollow body, and a threaded shank which extends to an end
of the skirt. An expansion nut having a frustoconically-shaped skirt-engaging
side wall inciudes an inner threaded cavity into which the shank of the draw
screw is threaded. Rotation of the draw screw through the inner cavity of the
expansion nut causes radial movement of the skirt from the first refracted
position to the second expanded position.

The skirt comprises at least two anchor segments movable from
the first retracted position to the second expanded position. The skirt further
includes an inclined internal surface.' and a plurality of circumferentially
spaced, longitudinally extending slits which separate the anchor segments.
The anchor segments include bone penetrating means for penetrating the
bone of the patient 'upon movement of the segments into the second
expanded position.

The expansion nut comprises a skirt engaging portion which has
an inclined external surface moveable into engagement with the inclined
internal surface of the skirt upon rotation of the draw screw through the inner



The skirt conprises at |east two anchor segnents novable from t he
fiarst retracted position to the second expanded position. The skirt further
includes an inclined internal surface, and a plurality of circunferentially
spaced, longitudinally extending slits which separate the anchor segnents.
The anchor segmmwrn4smacl ude bone penetrating neans for penetr RGHESIPRET4
bone of the patient upon novenent of the segmshts into the second

expanded position. ~ The expansion nut conprises a-skirt
engagi ng portion Wahgity dfafie expansgién hi| THeexsafistinnt faunérknciuaey agiliityéfo
engagenent with the inclined Internal surface of the skirt upon

rotation of the dr sabsseanfgurad-faraionmeant withdhe longitudinallyexiending slits. The draw
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tabs configured foguppogingenéans.t h the longitudinally extending slits. The

araw Serew s Rost Ul ong G pporting means ncludes 3 Ting having a diametar larger

t hr ough the PP includes a ring having arg
than the bore. The ring provides a shoulder facing away from the bore. The
supporting means further includes an upper hexed portion extending away
from the ring which presents a plurality of radially outwardly facing planar
surfaces. A bevel is further provided adjacent to the shoulder which surrounds
the upper hexed poﬁion.

An elastomeric ball is compressed between the abutment screw
shank and the draw screw head.

The abutment collar includes a plurality of radially inwardly facing
planar si.prfaces which form a hexed inner peripheral surface. When the
abutment collar is positioned over at least a portion of the supporting means,
the radially facing surfaces of the supporting means and the abutment coliar
interfit to prevent rotation of the abutment collar relative to the hollow body.
The abutment collar includes a main body positionable over at least a portion
of the supporting means, and a collar opposite the implant assembly relative
to the main body. The collar includes a plurality of radially outwardly facing
planar surfaces which form a hexed outer periphery. The abutment collar
further includes an internal threaded section through which the abutment
screw shank extends. An inner bevel is configured to engage a
complementary outer bevel provided on the dental implanf. Preferably, the

- abutment collar is plated with titanium nitride to give it a gold color.

Tﬁe abutment screw includes a head positionable in abutting
relation to the abutment collar opposite the hollow body. The shank is
extendable through the abutment collar for connection to the hollow body. In
this regard, the shank is threaded at an end thereof and is received within
internal threads of the hollow body.

In accordance with the process for preparing a tooth prosthesis
for attachment to the abutment assembly, a transfer sleeve is first placed over



supporting neans. The supporting neans includes a ring

havi ng a di aneter | arger than the bore. The ring provides a shoul der
facing away fromthe bore. The supporting nmeans further includes an
upper hexed portion extendi ng away fromthe ring which presents a
plurality of 3@8 bddodg OUt wardly facing planar surfaces. Adirisob/i18s94
further provided adjacent to the shoul der whi_gh surrounds t he upper
hexed portion. An el astoneric ball is conpressed between

t he abutnent scre 0 .o The
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posi tionabl e over 'ahehmessmlpmleem;s then séatedeon pimpliang amators, Afek the
col I ar opposite the inplant ng é ative o the_main bod The
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further includes an |nternal reeaig@ sectal}bgn r‘:ﬁooug Q&H%tgﬁ%ﬁﬁB%M\{crpelﬁtan
screw shank ext endexactAuplicaterof ithe abutmentonf i gured to engage a

conpl ementary outer bevel

abutment collar is plated Wﬁ%lcﬂa? ﬁﬁﬁ?‘?eﬁ ?ﬁ?%% Pl?r%f’ {q fh%'erfﬂ@rleggge I%H']"%
The abut ment screwrioieh wletgh the afhriafsr diéénbaestoRe AROIHLIS Qﬂeated of Ak ahbOth
to the abutnent collar opp03| te the holl ow body. The shank is
utilizing the impression of the mouth "having the mounted custom analog
therein, and the stone mold is then utilized to form the tooth prosthesis.

More particularly, a waxing sleeve is placed over the custom
analog protruding from the stone mold. The waxing sleeve is filled wjth wax
and a wax-up of the dental prosthesis is then built over the waxing sleeve.
The wax-up and the waxing sleeve are then removed from the stone mold and
invested in another stone mold which is then cast to manufacture the tooth
prosthesis in a known manner. '

Preferably the transfer sleeve, the impression sieeve and the
waxing sleeve all lock into place over respective components of the abutment
and the custom analog in the same manner which prevents relative rotation
therebetween. Once the crown is manufactured (to have an exterior shape
corresponding to the wax-up and an interior cavity corresponding to the shape
of the abutment assembly), an adhesive material is utilized to attach the dental
prosthesis to the abutment assembly in the patient's mouth.

As an interim measure, a provisional may be manufactured for
placement over the abutment assembly utilizing a treatment crown sleeve
positioned within a denture tooth filled with a composite material. Preferably,
the treatment crown sleeve, as well as the abutment collar, are plated with
titanium nitride to give these components a gold appearance.

Other features and advantages of the present invention will
become apparent from the following more detailed description, taken in



ext endabl e t hrough the abutnment collar for connection to the holl ow body.

In . th!s regard, the shank is threaded at an. end thereof and is
received within i nternal threads of the holl ow body. '

In achr dance with the process for preparing a tooth prosthesis Bgfa‘or
attachnent t saddgt MEnt assenbly, a transfer sleeve is fi PEIPY over
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abut ment and then c%’ﬂnlidr{m?ﬁsﬁitﬁrlhé satgﬁghﬁgngﬁ,gt AawiRgs WhioM arsiratel 'y way of

transfer sleeve is transterred to npfeSsion. An inpression sleeve is
t hen utili zeskatmpleake principles efdbe investionhe abut ment. The i npression
of the ‘abutnment in the inpression sleeve is then filled with a
conposite material . The inpression sleeve i's then seated on an

I mpl ant anal og. After the B IRIP Fat he i npression
sleeve and its inpression materral are renoved fromthe inplant

anal og to produce a custom anal og which is an exact duplicate of the
abut nent .

The accompanying drawings illustrate the invention. In such
drawings:

FIGURE 1 is a partially fragmented sectional view illusirating a
dental implant embedded within a jawbone, the implant supporting a
customized abutment assembly to which a porcelain crown is attached;

FIGURE 2 is an exploded elevational and partially sectional view
of the dental implant and abutment assembly of FIG. 1;

FIGURE 3 is an elevational section of the components illustrated
in FIG. 2, illustrating attachment of the abutment assembly to the dental
implant; '

' FIGURE 4 is ah enlarged fragmented sectional view taken of the
area generally illustrated by the number 4 in FIG. 3;

FIGURE 5 is an elevational sectional view of the tubular body
portion of the dental implant illustrated i_n FIGS. 2 and 3;

FIGURE 6 is a top plan view of the tubular body portion taken
generally along the line 6-6 of FIG. 5;

' FIGURE 7 is an elevational and partly sectional view of an
abutment screw illustrated in FIGS. 2 and 3 forming a portion of the abutment
assembly;

FIGURE 8 is a top plan view of the abutment screw taken
generally along the line 8-8 of FIG. 7; '

FIGURE 9 is an elevational and partially sectional view of an
abutment collar ililustrated in FIGS. 2 and 3 forming a portion of the abutment
assembly,

FIGURE 10 is a top plan view of the abutment collar taken.
generally along the line 10-10 of FIG. 9;



The custom analog is then placed into the inpression of the nout h

t hrough the transfer sleeve. A stone nold is created of the nouth
utilizing the inpression of the nouth having the nounted custom anal og
therein, and the stone nold is then utilized to formthe tooth prosthesis.
More particul aghyindesvaxi ng sl eeve is placed over the custom pcrrUsIcassisog
protruding fromthe stone nold. The waxing sLgeve is filled with wax

and a wax-up of the dental prosthesis is then built over the waxing sl eeve.
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prosthesis in a kngenerlipatong the line 11-11 of FIG. 9; Preferably the transfer
sl eeve, the inpression sleeye he waxi ng sl eeve all_ lock into
pl ace over respective corrpo%gﬁaégo 2 150 glgyational gectnonabwgwtcpfea wasingrsleeve . og

in the sane ”a””ertrY&‘hé:é‘gP\IvﬁIeﬁrI&%dré'f@g/ lénﬁéé‘f éthectson Wlﬁrtﬁé%ﬁ%g@mn%ce
the crown is manufactured (to have an éxterior s correspondi ng t
the wax-up and an FiB8r4245cavity correspondl ng to the shape of the
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As an interim measggRerally @(d‘ﬁgmqughmopﬂmf actured for
pl acenent over the abut rrent assenb X utilizing a treatnment crown sl eeve
li

posi tioned wi thin a dentureFIGURE 14 lis acbottorm plancwieyodfi the waxing isieeve taken
E(r)ﬂ‘ :; ?b!i%/é pl at edggﬁ?ﬁw%&meg% Yﬂmﬁ]? de@ OWS! 1/eatS hggg 221#3;?2;'[ S a
gol d appear ance. FIGURE 152isIanrelémibuaI®cBmdal Qidveot D reatméntididwn
present invention wll arent fromthe foll ow ng nore
detail ed descripti 8i¢eveats qsg of whlch s more fully described in connection with the
discussion of FIGS. 35 and 36;
FIGURE 16 is a top plan view of the treatment crown sleeve taken
generally along the line 16-16 of FIG. 15;
FIGURE 17 is a battom plan view of the treatment crown sleeve
taken generally along the line 17-17 of FIG. 15;
- FIGURE 18 is an elevational sectional view of a transfer sleeve,
the use of which is more fully described in connection with the discussion of
FIGS. 28-30 and 3840; |
FIGURE 19 is an elevational view of an impression sleeve which
will be more fully described in connection with the discussion of FIGS. 31-34
and 37;
FIGURE 20 is an enlarged elevational section of the impression
sleeve taken generally along the line 20-20 of FIG. 19;
FIGURE 21 is a top plan view of the impression sleeve taken
* generally along the line 21-21.of FIG. 20;
' FIGURE 22 is a bottom plan view of the impression sleeve taken
generally along the line 22-22 of FIG. 20;
FIGURE 23 isan ele\IationaI view of an implant analog whose use
is discussed in connection with the description of FIGS. 34 and 37-45; _
FIGURE 24 is an enlarged sectional view taken generally along
the line 24-24 of FIG. 23;
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conjunction with the acconpanying drawi ngs which illustrate, by way of
exanpl e, the principles of the invention. BRI EF
DESCRI PTI ON Owd bi2a@RAW NGS The acconpanyPREUIIURFTys
illustrate the invention. In such dr aw-ggs: FI GURE
1 is a partially fragnented sectional view illustrating a dent al

implant embedded within a j pMEORE, 2516 & 1HP Pkin W Wft ihedindplant analog taken
custom zed abutnment assenbly to which a porcelain crown is attached;

FIGURE 2 is an expbeuerally alongkthetine 25reP phIriG.24; @ndect i onal vi ew
FIGURES 26-46 illustrate steps involved in a process for

preparing a tooth prosthesis in accordance with the present invention,
wherein:

FIGURE 26 is a cross-sectional view of a jawbone illustrating the
dental implant positioned therein;

FIGURE 27 illustrates the steps of fastening the abutment
assembly to the dental implant and shaping the same to form a custom
abutment;

FIGURE 28 illustrates the step of placing the transfer sleeve over
the custom abutment; |

FIGURE 29 illustrates the step of taking an impression of the
mouth over the custom abutment and the transfer sleeve;

FIGURE 30 illustrates the step of removing the transfer sleeve
with the impression material;

FIGURE 31 illustrates the step of placing the impression sleeve

- filled with impression material over the custom abutment;

FIGURE 32 illustrates the step of removing the impression sleeve
from the mouth; |

FIGURE 33 illustrates the step of filling the cavity within the
impression sleeve corresponding to the shape of the custom abutment with é
composite material;

FIGURE 34 illustrates the step of placing the composite-filied
impression sleeve onto the implant analog;

FIGURE 35 iliustrates the step of placing the treatment crown
sleeve of FIG. 15 over the custom abutment and filling a provisional
{temporary tooth) with a composite material; '

FIGURE 36 illustrates placing the composite filled provisional over
the custom analog and the treatment crown sleeve as an interim step to
provide a temporary tooth prosthesis while the permanent crown is being
manufactured in the laboratory;




of the dental inplant and abutnent assenbly of FIG 1;

FIGURE 3 is an el evational section of the conponents illustrated I n
FIG 2, illustrating attachnment of the abutnment assenbly to the dental

i mpl ant , : FIGURE 4 is an enlarged fragnented sectional
view taken of yherna00¢ area generally illustrated by the nunipen/ussérsstd G
3; FIGURE 5 is an el evationap-sectional view of the

t ubul ar body portion of the dental inplant illustrated in FIGS. 2 and
3; Fl GURE l;

portion taken generally a Eaﬁ mﬁs tlé%éﬁléGQ f %,ﬁ%ﬁ% ﬁ;br&%ﬂ% Sleeve

FIGURE 7 is an el efmim timveaimplasit aaabb%eamgla)smhe\dzewon‘bsmndmg in shdpd tethe
screwillustrated in FIGSb 2 and 3 f rm'ggrg ortlon of the abput ment
assenbl y; custom abutmenigsgeably; teregy 1MIRg & QUHAR apaledabut ment

screw taken gener al | y FpGORE 38 RustrAt8s thedstah oﬁn@erﬂﬁg the custom analog into
FIGURE 9 is an elevational and partially sectional view of

abut ment col | ar i | thetransfed sieevelegihedtiegdin the impnesalgneofpm mouth.of t he
abut nent assenbl y; 10.i s top 8' an Vi efyv of,

t he abutnent collar taken Flsuﬁfeﬁgrigﬁt?tﬁg:;% ?Pe°fm%" oRg et

mouth over the custom analog;

FIGURE 40 iliustrates the step of removing the cast and the
mouth impression from the stone mold; '

FIGURE 41 is a perspective view illustrating the stone mold
having the custom analog embedded therein;

FIGURE 42 illustrates the step of placing a waxing sleeve over the
custom analog extending from the stone moid;

FIGURE 43 illustrates the step of filling the waxing sleeve with a
wax to surround the exposed portion of the custom analog;

FIGURE 44 illustrates the step of'.forming a wax-up of the tooth
prosthesis; .
FIGURE 45 illustrates the step of removing the wax-up for
purposes of forming a crown utilizing standard casting procedures; and

FIGURE 46 illustrates the step of fixing the final crown having an
internal cavity precisely matching the external configuration of the customized
abutment assembly, to the customized abutment assembly within the patient's
mouth.

T F T R l T

As shown in the drawings for purposes of illustration, the present
invention is concerned with a novel dental implant 50 and a two-piece.
abutment assembly 52 which is assembled to the dental implant, and a
process for preparing a tooth prosthesis 54 which, ultimately, is fixed to the
abutment assembly 52.
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"FIGURE 11 is a bottom plan view of the abutnent collar taken :
generally along the line 11-11 of FIG 9; FIGURE 12 is an
el evati onal seghisohdbs vi ew of a waxing sl eeve, t he use BETHREIEST4s
nore fully explained in connection with the d&iscussion of FI GS.

42- 45; FIGURE 13 is a top plan view of the waxing sl eeve
t aken  generally al ongwiftierefdrBRce & IG5 the dbatal implant 50 comprises an
FIGURE 14 is a bottom plan:-view of the waxing sl eeve taken: generally

al ong the |ine 14- Blongate iBbutap pody 56 which is receivable witiinjarborg 58pravided in the

el evati onal sectional, vi ew.of trea C e the.

which is more ful | yvns BRce e RaiRhEG e ity bogy 56l Betadd Wit e
FIGS. 35 and.36; threads 62 which are adapédibo thfeadably recdivedh alireddedvshank pertion
treat nent crown sl eeve taken generally along the line 16-16 of FIG

15; 64 ofthezabutment agsembly ©2o rihe! tubular ady.$6 includes aatidrbpertion
T AREETS an o STEPRIBFRGARE tord ¥R s B MRl s Bana 3110

a second expanded position (shown in FIG. 1). To move the skirt portion 66
into the second expanded position, there is provided expander means shown
in the drawings as comprising an expansion nut 68 and a draw screw 70. As
shown in FIG. 3, the tubular body 56 includes an internal shoﬁ!der 72 on which
a slotted head 74 of the draw screw 70 rests. A threaded shank portion 76 of
the draw screw 70 extends below the shoulder 72 generally to a lower end of
the tubular body 56 whereat the expansion nut 68 is threaded onto the
threaded shank 76. The éxpansion nut 68 includes a frustoconically-shaped
skirt-engaging side wall which is adapted to engage inwardly sloping or
inclined side walls 8_0 provided on the skirt portion 66 of the tubular body 56.

As best shown in Fl.GS. 2 and 5, the skirt portion 66 of the tubular
body 56 is provided with four circumferentially spaced elongated slits 82 which
define four, separately-movable bone anchor segments 84 each having bone
penetrating means provided in the form of 'a series of longitudinally spaced,
blade-like bone penetrating protuberances 86. As the expansion nut 68 is
drawn into the tubuiar body 56, the bone anchor segments 84 will be
expanded outwardly so that penetrating protuberances 86 slice into the bone
in a manner to securely lock the tubular body 56 within the bore 58. As the
expansion nut 68 is being drawn into the tubular body 56, tabs 88 which
extend outwardly from an upper portion of the expansion nut 68 travel
upwardly through the elongated slits 82 to prevent rotation of the expansion
nut 68 relative to the tubutar body 56.

When the dental implant 50 is properly positioned within the
jawbone 60 of the patient as illustrated in FIG. 26, an upper portion of the
dental implant extends upwardly from the jawbone. This portion includes a
cylindrical ring 90 having a diameter generally slightly larger than the diameter -



the use of which is nore fully described in connection with the discussion
of FI GS. 28-30 and 38-40; FIGURE 19 is an

el evational view of an inpression sleeve which will be nore fully
described in connection with the discussion of FIGS. 31-34 and 37;

FI GURE 20 .i s ¥p&iHs9de0ed el evational section of the inpressi oRCT/USY6/188l4ceve
taken generally along the line 20-20 of FIG_419; FI GURE
21 is a top plan view of the inpression sleeve taken general ly al ong

the line 21-21 of El : | I

view of the inpres fi @ﬁ é??e?ﬁe’ ?'}ﬂgﬂ uppemoaténé;)lrt%& éﬁg’ﬁér% "?hggf".i"ﬁ’gb gza.g'}e of

FIG 20; cylindrical ringr DCiNSudES a germarally planht wpar shoaltle? 042 and rbevel

anal og whose use i s discussed in connection with the description of

FIGS. 34 and 37- 4596 provides a transition betwesndheipper shouider 4 andjediacentisusiages

vi ew t aken gener al the line 24-24 of FIG 23; WO

97/ 24996 SPAREUBBE hex 92. PCT/ US96/ 18574
Prior to placing the dental implant 50 within the jawbone 60 of a

patient, the jawbone is first drilled to provide a bore 58 of a selected diameter,
preferably slightly less than the diameter of the cylindrical ring 90. The dental
impiant 50 is prepared by simply placing the draw screw 70 within the tubular
body 56 so that a slotted head 74 rests against the internal shoulder 72. The
expansion nut 68 is threaded onto the bottom end of the threaded shank 76
-~ just enough to ensure that the tabs 88 of the expansion nut 68 will be properly
aligned with the elongated slits 82. This assembly of the tubular body 56, the
draw screw 70 and the expansion nut 68 is then placed within the bore 58. A
screwdriver may be inserted through the upper end of the tubular body 56 to
turn the draw screw 70 for the purpose of drawing the expansion nut 68
upwardly into the tubular body 56. If necessary, a wrench méy be utilized to
engage the upper hex 92 to prevent rotation of the tubular body 56. The tabs
88 ensure that the expansion nut 68 does not rotate relative to the tubular
body 56. As the expansion nut 68 is drawn into the tubular body 56, the bone
anchor segments 84 expand outwardly so that the penetrating protuberances
86 siice into the bone in a manner to securely lock the tubular body 56 within
the bore 58.
| The abutment assembtly 52 comprises two primary components,
namely an abuiment screw 98 and an abutment collar 100. The abutment
screw 98 includes a head 102 and a shaft 104 that extends from the head 102
" to the threaded shank 64.. The head 102 has a frusto-conical outer surface
with a plurality of circumferentially extending grooves 106 which assist in
chair-side modification of the shape of the abutment assembly. The head 102
further includes a shoulder 108 which defines a transition area between the
outer frusto-conical surface of the head and a generally cylindrical outer
surface thereof which is positioned within the abutment collar 100. A
longitudinal cavity 110 is provided within the head, and an intemal hex surface



- 9- FIGURE 25 is a top plan view of the inplant anal og

t aken ‘generally along the line 25-25 of FIG 24; and o

FI GURES 26-46 illustrate steps involved in a process for - preparing a
tooth prosthesis in accordance with the present invention, wher ei n:
FIGURE 26 is WQ97¢4%%secti onal view of a jawbone ill ustrati ngPEHESIE/18574
dental inplant positioned therein; -13- FIGURE 27 illustrates
the steps of fastening the abutnent assenbly to the dental inplant

and shapi ng t he saht2 isoformen withinitheocavity 110. abiué intetnal hex surface 112 facilitates

FIGURE 28 illustrates the.step .of placing.,the transfer sleeve over
t he custom abut rre?ﬁ”,m'"g F the abutment screw @REQ@“'FQH%@PT'&? dightepdhe trgaged

taking an inpressi giari 64 NAto the inteRAArEYEY 63 F tha'SLEUR : fg?tgg%@c?dteh‘c’az

transfer sleeve; FIGURE 30 illustrates _
renovi ng the transimpant&bve with the inpression material;

FIGQJURE 31 illustrates the f. ol i e | ressi on, sl.eev .
filled with inpression mat iﬁ%?g%t\vgep?%@gc t'BﬂFNE%%?HEWPWY portion 114 which

FIGURE 32 il ustr apeonfigaref ©oresf up@ithe Gepérhoulitr A e & lﬁ?iﬂf: ing 90/dfOM
t he nout h; 6 FI GUI#?E 33 ilﬁstrat es the stepyo ?W‘l‘%g t he

cavity within the the tubulaghody£i6e and|ancpparsolias hidwhich has amexteniagy heked he
custom abut ment w dutdte. A central cavity extending longitudinally through the abutment collar

100 includes a threaded section 118 through which the threaded shank 64 of
the abutment screw 98 passes, and an inner hexed surface 120 which is
configured to mate with the upper hex 92 of the tubular body 56. Further,
immediately adjacent to the inner hexed surface 120, the abutment collar 100
is provided an inner bevel 122 which is configured to mate with the bevel 96
adjacent to the upper shoulder 94.

It will be appreciated that the abutment assembly 52 differs from
prior art structures in that the assembly has been separated into two different
components, the abutment screw 98 and the abutment coliar 100. in use, the
abutment collar is placed over the cylindrical ring 90 of the tubular body 56 so
that the inner hexed surface 120 mates with the upper hex 92, and a lower
edge of the main body portion 114 rests upon the upper shoulder 94. This
arrangement prevents rotation of the abutment collar 100 relative to the dental
implant 50. The facing bevels 96 and 122 serve to ensure proper longitudinal
alignment between the abutment collar 100 and the tubular body 56. The
abutment screw 98 is threaded through the abutment collar 100 into the dental
implant 50 until both the abutment screw 98 and abutment collar 100 are
secured firmly in place to the implant 50. This particular arrangement ensures
that the restoration or dental prosthesis which is attached to the abutment
assembly 52 attaches to both components 98 and 100, thereby preventing
relative rotation therebetween. In prior art abutments, a screw is typically
passed into the open interior of the abutment to hold the abutment in place.
This screw can come loose, since no part of the reétoration fits directly to the
screw.



conposite material; FIGURE 34 illustrates the step of
pl aci ng the conposite-filled | npression sl eeve onto the inplant
anal og; FIGURE 35 illustrates the step of placing the
treat ment crown sl eeve of FIG 15 over the custom abutnment and
filling a provbeimddes (tenmporary tooth) with a conposi PET/HE68HM|
FIGURE 36 illustrates placing the conpositeifdi-l | ed provisional over

the custom anal og and the treatment crown sleeve as an interimstep to

provide a tenporary tooth pfeleiabBsthe exdtericr surfaces of e Bbuiphighvtolisr PEO Bee
manuf actured in the | aboratory; WD 97/ 24996
PCT/ US96/ 18574  plated with titanium nitride to giyethe abutment collar 100 a gold) calgee Hs
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cust om abut ment afakmdbfthd patients guasyiangiiver abstivent @onémould be visible. The
gold color of the abutment collar plated with titanium nitride minimizes shine
through by providing the abutment collar a more natural color.

As illustrated in FIGS. 2 and 3, an elastomeric ball 124 is disposed
between the end of the threaded shank 64 and the top of the slotted head 74
of the draw screw 70. This elastomeric ball, preferably of a silicone
elastomeric material, is simply placed over the slotted head 74 prior to

'tightening the abutment screw 98 in place. As the threaded shank 64 is
tightened into the internal threads 62 of the tubular body 56, the ball 124 is
compressed. This serves to apply a force to both the draw screw 70 and the
abutment screw 98, thereby resisting rotation of these components relative to
the tubular body 56. A spring would be an equivalent structure.

FIGS. 12-14 illustrate a waxing sleeve 126. The function of the
waxing sieeve will be fully described below in connection with the process
steps illustrated in FIGS. 42-45. The waxing sieeve 126 is preferably
manufactured of a clear plastic material that may be burned-off with a wax-up
of a‘dental crown to be manufactured utilizing standard casting procedures.
The waxing sleeve 126 is generally cylindrical having an open upper end 128
and an open lower end 130. A plurality of circumferential sings 132 are
provided to facilitate handling of the waxing sleeve 126. An inner hexed
surface 134 is provided within an internal cavity 136, and is configured to mate
with a like-shaped upper collar 138 of an implant analog 140 (shown in FIGS.
23-25). The upper collar 138 of the implant analog 140 corresponds in shape
to the upper collar 116 of the abutment collar 100. Adjacent the inner hexed
surface 134, the internal cavity 136 includes an inner shoulder 142 which is
configured to engage an upper end of the upper collar 138 of the implant
analog 140. '

FIGS. 15-17 illustrate a treatment crown sleeve 144. The

. treatment crown sleeve 144 is typically manufactured of the same hardened



FIGURE 38 illustrates the step of inserting the customanalog into

the transfer sleeve enbedded in the inpression of the nouth;

FIGURE 39 illustrates the step of making a stone cast of the nout h
over the custom anal og; FIGURE 40 illustrates the ste ,P of
renovi ng the owew7249dst he mout h i npression fromthe stoRETHSPHISS?
FIGURE 41 is a perspective view illustratingXthe stone nold havi ng

t he custom anal og enbedded t herei n; FIGURE 42 illustrates
the step of placi ngnetalsecomprisihg thecaluteient Assembly sz:ammnamalan@odytmtﬁm
fromthe stone nold; rat.es thes

RE 43 I
filling the waxing compgises figenerally tubular\mglnt@dgu%ﬁgiqrﬂ@yg(5 %gFtl'aF'Un
of the custom anal r
forming a vex- up O%Q%e}?dmtg rings 148 are prowdé:c*]es Sht‘éf‘e hhhdiirl' SHtRe tFeQﬁnéﬁ%@B n
illustrates the stsjeevd ‘rtbfmandrfgrthaetovfammal:e bonding of compqsmemteﬂalfsdheneug a
crown utilizing st

t d
46 il|ustrates the?j:stegrfdme FI 4 {c?éﬁq:é Vecf%"hQ?ifHﬁhﬁr described ti’l?'@\"n'éi'l
cavity precisely ”Q‘.bﬁhé&ﬁ)nt\bﬂl fhe fobéds steps ibetratedan FIGS! B apddeRm zed

abut ment assenbly, to the custom zed abutnent assenbly within the patient' s
nmout h. DETAI LEDThedarerrqorfigucationHsf trREFESREEINEVDED! sigede 144 is

identical to the inner configuration of the lower portion of the waxing sieeve

126. In this regard, the treatment crown sleeve 144 includes an inner hexed
surface 150 having a configuration designed to mate precisely with the outer
hexed surface of the upper collar 116 of the abutment collar 100. Further, an
inner shoulder 152 is provided adjacent to the inner hexed surface 150 to
provide an inner seating surface for the treatment crown sleeve 144 on an
upper surface of the upper coliar 116. Like the abutment collar 100, the
treatment crown sleeve 144 is preferably plated with a titanium nitride material
to give it a gold color for the same reasons discussed above.

FIG. 18 illustrates a transfer sleeve 154. The function of the
transfer sleeve will be described fully below in connection with process steps
illustrated in FIGS. 28-30 and 38-40. The top and bottom plan views of the
transfer sieeve 154 are identical to the top and bottom plan views of the
treatment crown sleeve 144, as shown in FIGS. 16 and 17.

The transfer sleeve 154 is, essentially, a shortened version of the
treatment crown sleeve 144. It includes a tubular main body 156 with a
plurality of circumferentially extending outer rings 158. An inner hexed surface
160 is provided for matingly engaging the upper collar 116 of the abutment
collar 100. Further, an inner shoulder 162 is provided to rest directly upon an
upper end of the upper collar 116.

FIGS. 18-22 illustrate an impression sleeve 164. The function of
the impression sleeve 164 will be described below in connection with the
process step s illustrated in FIGS. 31-34 and 37. The impression sleeve
is preferably formed of a clear plastic material and comprises a generally
tubular body 166 having four apertures 168 therethrough. The apertures




As shown in the drawi ngs for purposes of illustration, the present
invention is concerned wwth a novel dental inplant 50 and a two-piece

abut ment assenbly 52 which is assenbled to the dental inplant, and a
process for preparing a tooth prosthesis 54 which, ultimately, is fixed to

t he abutyigpipessenbl y 52. WO 97/ 24996 PCT/US96/18574
PCT/ US96/ 18574 Wth ref Qlﬁgr_]ce to FIGS. 1-5, the dental
i npl ant 50 conpri ses an el ongat ed tubular body 56 which is recei vabl e

within a bore 58 A h | of the.patient

Cubul ar “body 561 SSeF Gt Bep Rt of cambgthe WteRd: loer S iBBigsRi i e as
adapted to threaddﬂs&&nﬂi@ﬂ@eluw THeidssion Biseve @4t is @milar in cofistridtiohte the
abut ment assenbly 52. The tubul ar body 56 includes a skirt portion 66

radi al |y movabl e Waxngsieeya 126.andipcludes aaiopesHrrenend 179, PP@Be"’L‘O‘e{ﬁGeG‘)
to a second 4eonaiedi RS chkif M 7448 "AYinhBr EbfRy 174 is PRovidaPah ner hbkid

portion 66
surface 176 which is configured to mate precisely with both the upper collar

116 of the abutment coliar 100 and the upper collar 138 of the implant analog
140. An inner shoulder 178 is provided adjacent to the inner hexed surface
176 to engage an upper end of the upper collars 116 and 138.

it should be understood that the inner configuration of the inner
hexed surfaces and inner shoulders of the waxing sleeve 126, the treatment
crown sleeve 144, the transfer sleeve 154 and the impression sleeve 164 are
identical. It is intended that each of these components fit in precisely the
same way upon the identical upper collars 116 and 138 of the abutment collar
100 and the implant analog 140.

FIGS. 23-25 illustrate the implant analog 140. The function of the
impiant analog 140 will be described below in connection with the process
steps illustrated in FIGS. 34 and 37-45. The implant analog 140 comprises a
generally tubular body which has three circumferentially extending rings 180.
The lower portion of the implant analog 140 is configured simply for ease in
handling and for securement within a stone mold 182 (see FIG. 41). The
upper portion 184 of the implant analog 140 duplicates the exterior
configuration of the abutment collar 100, including a main body portion 186
(which duplicates the main body portion 114), and the upper collar 138 (which
duplicates the upper collar 116).

Tuming now to FIGS. 26-46, the process for preparing a tooth
prosthesis in accordance with the present invention will now be described.
First, the dental implant 50 is positioned within the bore 58 in the jawbone 60
as described above and illustrated in FIG. 26. Next, the abutment assembly
52 secured to the dental implant 50 as described above. As schematically
illustrated in FIG. 27, a file 188 or another suitable tool many be utilized to
shape the head 102 of the abutment screw 98. As shown in FIG. 28, the
transfer sleeve 154 is then placed over the abutment assembly 52 so that the



into the second expanded position, there is provided expander neans shown
I-n the drawi ngs as conpri sing an expansi on nut 68 and a draw screw 70. As
shown in FIG 3, the tubular body 56 includes an internal shoulder 72 on

whi ch a slotted head 74 of the draw screw 70 rests. A threaded shank
portion 76 of wos9ir4dshe draw screw 70 extends bel ow t he shoul F&A7USH6/18574
generally to a | ower end of t he tubul aribedy 56 whereat the expansion
nut 68 is threaded onto the t hreaded shank 76. The expansi on nut 68

i ncludes a frust ocqrh&anouidEaBe fests upon e lippe? 2Aa8 ioR theSatlament bolld?i100 drd
adapted to engage inwardly sloping or inclined side walls 80 provided
on the skirt porti co thet the inner hexrd surfassdif0sengages the hexed outer surfage ptthe
shown in FIGS. 2 and irt portion 66 of the tubular body 56
is provided with fd‘{ﬁp% F%@%nf@rent ially spaced elongated slits 82 which

define four, separately- novay flusteated anFIGS. 28 an8 805 aSslitabihhdided 790 ifilfed
penetrating neans provided in the formof a series of |ongitudinally
spaced, bl adevith imprezsien material 182.and andmpressioftis faken of the mauth. As the
expansi on nut 68 i : . ; ]m&ﬁ ,

"segnents 84 will bzmpresswrgﬁ%‘g% (Iagbgtﬁ %‘5 y SO ttﬁ%%;ﬁép%gﬁpgg?%kﬂg%
prot uber ances 86 slis @isoi nermoveldcfrdim itke abutmernitassemblyng2 atjacestctorthe ympresisianhe

t ubul ar body 56 within the bore .58 th expansion nut 68 is being

drawn into the tubu °fBBﬁ3’Fu§{?_,m'¥%q)§€§’§“Wii ch extend outwardly from

an upper portion of the expagih piferdnte EPFIGSVAL34, nextﬂiéﬂﬁ@?@gsibnt{dé%‘dé&m fae
nu

el ongated slits 82 to prevent rotation of the expansion
relative to the tuHiiedwitbdohpression material 192 and placed wrenthezustemized abutrhent:
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extends upwardly frengages thewippee colléd $16 of the abuténtdesiian 100 (FIG. 31). The
impression sleeve 164 is then removed from the mouth (FIG. 32), filled with
a composite or a die stone material 196 (FIG. 33) and then fully seated onto
the upper portion 184 of the implant analog 140 (FIG. 34). This procedure will
duplicate the external configuration of the modified abutment assembly 52 with
a composite stone mold affixed to the dpper-end 184 of the implant analog
140. |

With reference to FIGS. 35 and 36, immediate provisionalization
can be accomplished following dental implant 50 placement when the
supporting bone is of good quality (type I, Il and frequently Iil) and the
aesthetic and/or psychological needs of the patient dictate. _

A custom acrylic resin crown or fixed prosthesis can be made
beforehand from waxed-corrected casts of the patient's dentition. For single
units, a hollowed-out, properly selected acrylic resin denture tooth 198 may be
used aé an alternative. The treatment crown sleeve 144 is utilized in
connection with this immediate provisionalization. The denture tooth 198 is
filled with a composite material, and the treatment crown sleeve 144 is placed
over the modified abutment assembly 152 so that the inner hexed surface 150
fully engages the upper collar 116 of the abutment collar 100. A cold cure
acrylic resin is placed within the denture tooth (provisional restoration). When
thé acrylic resin 200 begins to set, the provisional 198 is placed over the



cylindrical ring 90 having a dianeter generally slightly larger than the
di anet er WO 97/ 24996

PCT/ US96/ 18574 : -12- of the
bore 58, and an uppernost, exteriorly hexagonal portion 92. The

cylindrical rigigeffledencl udes a generally planar upper shoul derc9dsscassi4 a
bevel 96 provides a transition betweemghe upper shoul der 94 and
adj acent surfaces of the upper hex 92. Prior to

placing the dent ale,Luphagd Bk hdsdrily A0S YetmBnt crown Biey8Mas,! e

j awbone is first o provide a bo e ecte aneter,
preferably slightinyakimgeertdiathe aigndhe pedvisions 1950wth3the adjacent teetmgAﬂé)' thEhe

dental - | ant .50
SEthin the t ubul aderyie fe's'§ B €. erouBohal vETuntionlvat: Rictas
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bottom end of the readed shank 76 j ust enough to ensure
tabs 88 of the expddsi The teatroenttrownbsieeyenhé4 Ipyovides mtdnabhtaﬂnwmtﬂ‘lraﬂgm

elongated slits 8%etter Actiona n?e%onfargcp a ptréjc%g% fit margln‘:i‘or the provuslonal tooth
202. The provisional tooth 202 may then be contoured, polished and adjusted
as necessary to establish a natural anatomic profile. The provisional tooth
202 may then be reattached over the modified abutment assembly 52 until a
permanent crown is prepared as discussed below.

Retumning to the impiant analog 140 which has received the
impression sieeve 164 filled with the die stone composite material 196, once
the composite is set, the impression sleeve is removed (FIG. 37). This resuits
in a custom analog 204 which is the exact duplicate of the modified abutment
assembly 52. The custom analog 204 is placed into the original impression

194 to fit inside the transfer sleeve 154 (FIG. 38). A cast 206 is utilized and
stone is poured within the cast over the exposed portion of the implant analog
140 (FIG. 39). Once the stone 208 has set-up, the holder 180 and impression
material 192 containing the transfer sieeve 154 are removed from the custom
analog 204, and the cast 206 is removed from the stbne 208 (FIG. 40). The

. result is a stone mold 182 which is an exact model of the mouth (FIG. 41).

Next, the waxing sleeve 126 is placed_over' the custom analog 204
(FIG. 42) so that the inner hexed surface 134 fully engages the upper collar
138 of the implant analog 140. The waxing sleeve 126 is then filled with wax
210 (FIG. 43), and then a wax-up 212 in the shape of a tooth is then formed
in the standard fashion (FIG. 44). The wax-up 212, including the waxing
sleeve 126 which bears an impression of the custom analog 204, is then
removed from the custom analog (FIG. 45) and placed in investment stone for
purposes of forming a crown in a manner well known to those of ordinary skitl
in the art (FIG. 45). During the manufacture of a crown 214 corresponding in
shape to the wax-up 212, the wax 210 and the waxing sleeve 126 are burmed
off. Thé resulting crown 214 has an internal cavity 216 exactly configured to



draw screw 70 and the expansion nut 68 is then placed within the bore 58. A
screwdriver may be inserted through the upper end of the tubular body 56 to
turn the draw screw 70 for the purpose of draw ng the expansi on nut 68
upwardly into the tubul ar body 56. |If necessary, a wench may be utilized

to engages bilfeblPPer hex 92 to prevent rotation of the t PETTUSO6/HRSAHY
56. The tabs §8 ensure that the expansi QL nut 68 does not rotate
relative to the tubul ar body 56. As the expansi on nut 68 is drawn

to the tubular bod the, b
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58. he abutment assenbly 52 conprises two (‘)gﬂ é
conmponent s, am )seaureaibtmt thencustemizedogbutment rassembhe /2 (E 4P)-1dbe

The abut nent 8 incl. 02 and a shaft 104 that
extends fromthe hf—ﬁﬂf ructur% '#ﬂﬁgﬂg‘e{%ﬁﬂ:&é{eﬁ shank 64. The head 102 has

a frusto-conical outer surfgggn the foregdifig cit 8 Wo e tapprdciated cihat ¢he npresenty
ext endi ng grooves 106 which assist in chair-side nodification of the

shape of the abut niawentien prayvides arnevel dgatal imgplant assembly that "?M%Q”%’p'ece
o L one ool ST 854 e 2 EHIEA TR, s cgod B rtation
surface thereof whidlhtivestoothe dndenyihgderitalimphant80. t Additionally, the nmcessxof the
CLongltudinal cavity ent ivBnfion ‘Sermits. Condfibns "within the Abuti)’ Hcliding *the
configuration of the dental implant assembly, to be exactly replicated in a
stone mold 182. This permits a laboratory technician to accurately
manufacture a crown 214 that will properly fit when placed within the patient’s
mouth.

Although a particular embodiment of the invention has been
described in detail for purposes of illustration, various madifications may be
made without departing from the spirit and scope of the invention.
Accordingly, the invention is not to be limited, except as by the appended

claims.
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:DST]{ (L)JrS?rg{jl\?\nSZﬁl n the cavi gmmmn‘m“lmml hex surface- iﬁém]sa Fﬂagéw
turning of the abutnent s uitable tool, td tigh

t hr eaded w6 bgused4 i nt’o the‘internal threads 62 of the t moniusse/isstly 56
of the dental i mpl ant 50. -20~ The abutnent collar 100

i ncl udes a nain body portion 114 which is configured to rest upon the
upper shoul der &ﬂe cylindrical ring 90 of t he tubul ar body 56,
and an upper coIIar f whi ch has an exteriorly hexed surface. A
central cavity extending longitudinally through the abutnent collar 1

00 includes a threaded sectjon 118 throu r whi ch t he threaded shank 64 of
the abutment screw 98 passeb, Agentalassembly. GRIWISIBG: f ace 120 which is

configured to mate with thea#ﬁﬂﬁl"anﬂ s%ﬁbgf &MQ,,-,?ZO%&(?{]?&QE,Ub@w.tﬁMV% fdre

i medi atel y adjacent to the inner sar ace tnent co
100 i s proviplesided in ajawbdre/ef a mmmumonwm@nseau;acemm them'skirhl

he b | h houl d
\tMIeI g\éeappremat &P‘?ﬁéfe to q%ﬁ'&t%igééﬁ&%&/ee ecﬁ“PP@?tg'gf'PSﬁ?s '"C'“d'BQ@(Sr

art structures in lbﬁﬂoﬁ@&ﬁmﬁ ah8Psiridced into two different
conponents, the abutment screw 98 an the abut ment col lar 100. In use, the

an abutment collar having at least one radially inwardly facing
planar surface which, when the abutment collar is positioned over at least a
portion of the supporting means, the radially facing surfaces of the supporting
means and the abutment collar interfit to prevent rotation of the abutment

" collar relative to the implant assembly; and

an abutment screw having a head positionable in abutting relation
to the abutment collar opposite the implant assembly, and a shank extendable
through the abutment coliar for connection to the implant assembly.

2. The dentél assembly of claim 1, wherein the shank of the
abutment screw is threaded.

3. The dental assembly of claim 1, wherein the abutment collar
includes a main body positionable over at least a portion of the supporting
means, and a collar opposite the implant assembly relative to the main body,
which collar includes at least one radially outwardly facing planar surface.

4. The dental assembly of claim 3, wherein the collar of the
abutment collar includes a plurality of radially outwardly facing planar surfaces

to form a hexed outer periphery.

5. The dental assembly of claim 3, wherein the at least one
radially inwardly facing planar surface of the abutment collar includes a
plurality of such surfaces forming an inner hexed surface, and wherein the

ThlS Sheet Has Been R,
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abutment collar is placed over the—ecyHndrical ring 90 of t=tHI et OCHL

shoul der 94. This ar s rotation of the abutment

col lar 100 relwbisyesshe the dent al i hpl ant 50. The faci n§CHES85Yp
and 122 serve to ensure proper | ongitudinal -21- al i gnnent between the
abut ment collar 100 and the tubul ar body 56. The abut ment screw 98 is
threaded through t Qe BBIr figtHer ficiuded anniterridhthrésdudadection throighpaich the
until both the abutnment screw 98 and abutnent collar 100 are secured
firmy in place toabu@enhsCeaw shank %P@diaart I cul ar arrangenent ensures

that the restoration or dental prosthesis which is attached to the abutnment
assenbly 52 attaches to both conponents 98 and 100, thereby preventing
relative rotation therebetwselheldentsliassembly aflldimes)tvehereinsthe abutrsent collar

typically passed into the open interior of the abutgent to hold th
abut ment i n pl ace. includes aminpeg bexg) Q%\%QE@%Q epgage 3 cAew tmn@({ytougqrdqqe]\@?

- restoration fits dj c W U 97/ 29996
PCT/ US96/ 18574 bfdviddd/on the Mfplant assembly:

56 so that the inner rface 120 mates with th @p‘QHEETEHAéﬁEVEN
and a | ower edge of i ﬁ Ermﬁmmﬂtion 114 rests jupon tRECLAQERr
M

7. The dental implant assembly of claim 1, wherein the skirt of the
implant assembly is radially movable within the bore from a first retracted
position to a second expanded position and includes an internal shoulder, and
the implant assembly further includes a draw screw having a head that rests
on the intemal shoulder and a threaded shank which extends to an end of the
skirt, and an expansion nut having'a frustoconically-shaped skirt-engaging
side wall and an inner threaded cavity into which the shank of the draw screw
is threaded, whereby rotation of the draw screw through the inner cavity of the
expansion nut causes radial movement of the skirt from the first retrac_ted
position to the second exbanded position.

8. The dental assembly of claim 7, wherein the skirt comprises at
least two anchor segments moveabie from the first retracted position to the
second expandéd position, wherein the skirt includes an inclined internal
surface, and wherein the expansion nut comprises a skirt engaging portion
having an inclined external surface moveable into engagement with the
inclined internal surface of the skirt upon rotation of the draw screw through
the inner cavity of the expansion nut, wherein the anchor segments include
bone penetrating means for penetrating the boné of the patient upon

movement of the segments into the second expanded position.

9. The dental assembly of claim 8, wherein the skirt includes a
plurality of circumferentially spaced, longitudinally extending slits which
separate the anchor segments, and wherein the expansion nut inciudes a
plurality of tabs configured for alignment with the fongitudinally extending slits.

his Sheet Has Been Re’ilaced




- 14- Preferably the exterior surfaces of the abutnent

SO 183 %00 oot THMNMNBNT 5 <5578 7, [ s ros e

reasons. In sone cases, depending oh the* nat ur e of I=Yals
guns, a sil verw?\byf,,mnt collar would be visible. The golpthmsbarssm‘
the abutnent collar plated with titaniumnitrisle mninmzes shine

t hrough by providing the abutnment collar a nore natural col or.

As illustrated in FIGS. 2 a ' . i.s: di .
bet ween the end of the thregged s gﬁ%gﬁé anﬁ 'i’%fgﬁal'ln %VA'}%%"%%W%&%}%%‘WSM
of the draw screw pasitibhed entirsly within thebskitt anﬂl’lsfafvt:ébélbleQHr@gﬂ'i thecsupdorting
el astoneric nmaterial, is sinply placed over the slotted head 74 prior to

ti ghtening the abufMREMS- screw 98 in pl ace. As the threaded shank 64 is
tightened into the internal threads 62 of the tubular body 56, the ball 124
S conpressed. This serves to apply a force to both the draw screw 70
and the abut ment screw 98The hdentdl yassembly iofi claint &f whereih ﬁ\b&a.lpportmg
conponents relative to bu) a woul d be an

equi val ent struct ufi#ans included 3 Fing 'lalavmgrq-_c?gﬁétqgarggr ﬁ%"l}Qg Perewhetgin theging
sl eeve 126. The f“%?é\hﬁ;s o shdlfider facintfawag FoReiR Bbrd, d?\egﬁyéll E?’@%’Eﬁbjg

bel ow i n connectio t he process Steps illustrate
The waxi ng sl eeve ex@endingraway frapi the ring amemmtnug@pluralw of radiallp lostwardly

material that may a.dental crown tao.be
manuf actured utili %q@jgﬁﬁﬁﬁgﬁ%c?gsgnia\ﬁg%luﬁd&ﬁg& to he sh Mlm"g
126 is generally cyhéd nﬁsg,qﬁxeaqmman open upper end 128 and an open
| ower end 130. A plurality of circunferential rings 132 are
12. The dental assembly of claim 1, wherein the abutment collar
has a gold' color.

13. A dental assembly, comprising:

an elongated hollow body including a skirt receivable within a bore
provided in a jawbone of a patient, and means adjacent to the skirt and
extending outwardly from the bore for supporting a prosthetic component,
wherein the skirt is radially movable within the bore from a first retracted
position to a second expanded position and includes an internal shoulder, and
wherein the supporting means includes at least one radially outwardly facing
planar surface that may be engaged by the prosthetic component to prevent
relative rotation therebetween;

a draw screw having a head that rests on the internal shoulder
and a threaded shank which extends to an end of the skirt; and

~ an expansion nut having a frustoconically-shaped skirt-engaging

side wall and an inner threaded cavity into which the shank of the draw screw
is threaded, whereby rotation of the draw screw through the inner cavity of the
expansion nut causes radial movement of the skirt from the first retracted
position to the second expanded position.

i i



provided to facilitate handling of The"waxing sl eeve 126. An inner hexed

surface 134 is provided Wik ' cavity 136, and

mat e wth a Iike-sh\gu'mmuﬁgmﬂmlgml% of an inplan 'Tgﬁs .
(shown in FIGS. 23-25% . ¢The uppes cellar 138 of the i {HiLl
corresponds i nwelvape9s to the upper collar 116 of the abut
100. Adjacent the inner hexed surface 1323-the internal cavity 136

i ncl udes an inner shoul der 142 which is configured to engage an upper
end of the upper collar 138 1af Thaaientglagsémbly of clairal13gwhékein the skirt comprises
FIGS. 15-17 illustrate a treatnent crown sl|leeve 144 Th

The treat nen
crown sl eeve 144 i atiegst w ancharsggments wavesble ﬂ@%@ﬁ@@&?ﬁ%ﬂ@ﬁpps'ﬂo’ﬁo h\f’@
gngﬁggg /18574 second expanded position. _15. metal s
conprising the abutnment assenbly 52 and the tubular body 56, and

conprises a generally tubul ar LN bo 146. plurality o . 5
circunferentially ext étffdirTﬁJ ergf'rgél fﬁ%e'aaé( %ﬂg\ﬁ B'Qé"t{?vf‘%{{‘,?'ﬂ'} 1he, skir
handling of the trealiged £ IMAined internal surface, and wherein the expansion nut

comprises a skirt engaging portion having an inclined external surface

moveable into engagement with the inclined internal surface of the skirt upon
rotation of the draw screw through the inner cavity of the expansion nut.

16. The dental assembly of claim 14, wherein the anchor
segments include bone penetrating means for penetrating the bone of the
patient upon movement of the segments into the second expanded position.

17. The dental assembly of claim 14, wherein the skirt includes
a plurality of circumferentially spaced, longitudinally extending slits which

separate the anchor segments.

18. The dental assembly of claim 17, wherein the expansion nut
includes a plurality of tabs configured for alignment with the longitudinally

extending slits.

19. The dental assembly of claim 13, wherein the draw screw is
positioned entirely within the skirt and is accessible through the supporting

means.

20. The dental assembly of claim 13, wherein the supporting
means includes a ring having a diameter larger than the bore, wherein the ring
provides a shoulder facing av_véy_ from the bore, and an upper hexed portion
extending away from the ring and presenting a plurality of radially outwardly

facing planar surfaces.
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sl eeve 144, and further to facilitat ng of conposite materials
t her et o. Use of thé treatnent crown sleeve 144 wl|

s o N e

crown sleeve 144 is i dentical "o °the inner conf i gur arorr=of—THhE _1OWer
portion of thewpaxz4s sl eeve 126. In this regard, the t PERURMSS Y own
sl eeve 144 includes an inner hexed surfzace 150 having a configuration
designed to nate precisely with the outer hexed surface of the upper

collar 116 of the abutment o9l ithe dbpthl aksérmbigiof ciim 20, includimes beheldd|acerit52
I's provided adjacent to the inner hexed surface 150 to provi de an

i nner seating surf 4 the ghouldrr andsirrinding hgUppes Bexed RartioR. an upper
surface of the upper collar 116. Like the abutnment collar 100, the
treatment crown sleeve 144 is preferably plated with a titaniumnitride .

mat eri al to give i't a2gol The demtalfassetribdy sfoiaim ekds wirerdinsthesprxthetic
above. FIG 18 illustrates, a transfer bfl ﬁev,e 154. The
function of the  compongptingludascaworpiece gautmeant assembiy,npYingaLRPpiment

connection with pr 5’5@" j ' - z
The top and bottom%%ﬁ%ﬁhé{le géafs t’P ﬁg‘t iédéf&ﬁté&;%ﬁg? g‘rjﬁé eefvtéglségpgﬁglgqﬁeéﬂs'
i dentical to the tegndanabatmenhsptemnhavings dad pasitioned adjaceritite dive abotment

sl eeve 144, as shown in FJGS, 16 and, 17. PR The transfer
sl eeve 154 s, esséﬁl‘?’aﬁq‘{/? saag'ﬁm'?a%%w {reelyeswithin the,holiow b°§¥’eat ment
crown sleeve 144. It includes a tubular main body 156 with a

plurality of circunferentially extending outer rings 158. An inner hexed

surf ace 160 is provi déd. The dental agsetiygtalain?a, insluding:an elgstomericitgllof

t he abut t - | | ' 62| i dad

e et 1y R gBSsch Benw 458 By iy SAGM S 1nkihniachi Hde
24. The dental assembly of claim 22, wherein the abutment collar

is plated with a gold-colored material.

25. The dental assembly of claim 22, wherein the abutment collar
includes at least one radially inwardly facing planar surface which, when the
abutment collar is positioned over at least a portion of the supporting means,
the radially facing surfaces of the supporting means and the abutment collar
interfit to prevent rotation of the abutment collar relative to the hollow body.

26. The dental assembly of claim 25, wherein the abutment coliar
includes a main body positionable over at least a portion of the supporting
means, and a collar opposite the implant assembly relative to the main body,
which collar includes at least one radially outwardly facing planar surface.

27. The dental assembly of claim 26, wherein the collar of t'hg
abutment collar includes a plurality of radially outwardly facing planar surfaces
to form a hexed outer periphery.

28. The dental assembly of claim 27, wherein the at least one

radially inwardly facing planar surface of the abutment collar includes a

This Sheet Has Been Reﬂlaced
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Fl GS 19-22 il 1l ust rate an_i npression sl eeve 164. The functi on of t he
L. mpression sleeve 164 w || be described bel ow i n connect i
process step s illustrat gfmmnmnmlulll;lﬁde 37. The i
is preferably formed of a. rial and co
t ubul ar body 166 haV|ng f our™ agfer t'ur &s 168" t her et hr ough.
WD 97/ 24996 WO 97124396

PCT/ US96/-18574 -25- - 16-

facilitate displ acerrent of conposite nmaterial when an |npression is as

descri bed bel ow. Trunalifyr dssychrsusfaces dorming jan iBNRT haxed ﬁ”@iﬁ%ﬁ"ﬁc‘ﬁ’h%’ﬁ'q e
the waxing sl %%Yzﬁnéﬁt%lléﬂﬁﬂhé&%élﬂ&%%ﬁ‘w@ﬁ@ﬁltHRa%%d%BEn&nﬂﬂrou"ﬂh WIWER the

| ower end 172 and an 1 nner cavit I nner cavity 1

provided an inner kgbateent screwshéracmcteﬂd‘s whiecéinithe alutfriepticaltér includeisean inner
precisely with both the u al I ar 116 .of nt col lar

and the upper col | é?e"fhﬁ°8€9l{fﬁ t?rmgé‘ﬂF 3 fampimen rqul‘ge &%@rﬂf@\“@ﬂcﬂﬂ
178 is provided adjﬁxg %g i nner hexed surface 176 to engage an
upper -end of the upper coflTars 116 and 138.

29. The dental assembly of claim 22, wherein the abutment screw.
includes a head positionable in abutting relation to the abutment collar
opposite the hollow body, and wherein the shank is extendable through the

abutment collar for connection to the holiow body.

30. The dental assembly of claim 29, wherein the shank is
threaded at an end thereof. '

31. An abutment assembly for attachment to a dental implant,

comprising:
~ an abutment collar including a main body portion positionable over

the dental implant and a collar portion extending away from the dental implant
relative to the main body portion, the main body portion including means
engagable with the dental implant for preventing relative rotation of the
abutment collar relative to the dentail implant; and

an abutment screw having a head positionable in abutting relation
to the abutment collar opposite the dental implant, and a shank extendable
through thé abutment collar for connection to the dental implént.

32. The abutment assembly of claim 31, wherein the rotation
preventing means of the abutment collar comprises at least one radially
inwardly facing planar surface.

33. The abutment collar of claim 32, wherein the collar portion of
the abutment collar includes a plurality of radially outwardly facing planar

surfaces to provide a hexed outer periphery.
heet Has Been Re(laced
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It should be understoed—{—ha%—{—heﬁ—nner—-ccrnflguratlon of the inner
hexed surfaces and inner sho )e-.waxi ng sl eeve 126, the treatnent
crown sleeve 144, the t “ E‘%u 4 and the inpress; THISS$REEJIEHA§‘BEENG

identical. It is int end hese conponents f ge

the . same way upon the |dent|cal upper collars 116 a

abut ment col w0 97724996 100 ahd t he inpl ant anal og 140. PCT/US96/1857¢ | g5
23-25 illustrate the inplant anal og 140. The26éuncti on of the i mpl ant

anal og 140 will be described below in connection with the process

steps illustrated in FlIGS. 334 Thedabtifmént éﬂsembipbhmialmiam wgerbﬁothecmph'immj a
general |y tubul ar body which has thre erc nferenti al Ly exte n rin
180. " The | owePrtich ¢f the ahutest Fﬂ'&'&’r‘ﬁ” PR dntemapl pevel son "°s’F‘

for ease in r&"ﬁ rmld 182 (see
FIG 41). The mupp%éw%%ﬂr%dié\g Rgﬁé}g{ éé&?}r?ﬁf‘ggtg"ga%g’f'@gﬁﬁzxo duplicates

the exterior configuration of the abut rrent col lar 100, i ncI uding a

mai n body portion 186 dupl i.cates 0

and the upper collar 138 (@/ﬁm&heab”gp' IHASPETP, %Pﬁmgﬂ ?%E%n S%f{%)‘# Hie
Turning now to Fl GhytrdéntSecreW 'R tHréa®sh féronhréﬁdaaafédwnan tiet threads provided
prosthesis in accordance with the present invention will now be descri bed.

First, the dent al withji thetdegdaliimplanti t i oned within the bore 58 in the
jawbone 60 as described above and illustrated in FIG 26. Next, the
abut nent assenbly 52 secured to the dental inplant 50 as descri bed

above. As schematically  36. Tﬂhblmiumtaﬁ@bsis&nlﬂlyfofaﬁm 31 whetreihdRe biead of theer
suitable tool nmany be utilized to hape t he head 102 of the abut nent

screw 98. As showdbptmentscrey inglydes 3'0"9;'?-'%@“)519"@"@@'\%'“@3 @Vitken pl aced

over the abutnent assenbly 52 so that the

37. The abutment assembly of claim 36, including an internal

hexed surface within the internal cavity.

38. A process for preparing a tooth prosthesis for attachment to
- an abutment within a mouth of a patient, compﬁsing the steps of:
placing a transfer sleeve over the abutment;
taking an impreseion of the mouth, wherein the transfer sleeve is
transferred to the impression;
using an impression sleeve to take an impression of the abutment;
filling the impression of the abutment in the impression sleeve with |
a composite material and then seating the impression sleeve on an implant
analog;
removing the impression sleeve and its 'impression material from
the implant anelog to produce a custom analog which is a duplicate of the
abutment;
placing the custom analog into the impression of the mouth
through tne trénsfer sleeve;
creaiing a stone mold of the mouth utilizing the impression of the
mouth having the inserted custom analog; and
utilizing the stone mold to form the tooth prosthesis.

This Sheet Has Been Reﬂlaced
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shoul der 162 rests upon Ll!m m&l“&%! the abutment cbTHES SHEGT E‘ﬁslﬁ
so that the inner hexed L es the hexed oufer suREPAABERf the

upper collar 1 16. As illustrated in F —ZI_an a
sui t abl e hol dewOP9R4ME& f || ed ~with inpression materi al féf&’gg%’%ggn
i npression is taken of the nmouth. As the ~27-inpression material 192 is
renoved fromthe nmouth, the transfer sleeve 154 is also renpved from

the abutment assenbly 52 add&cdine processcof elpine$8i including tha steppef preyenting

custom zed abut nent, .. . ' . F 31- 34, next
the inpression sl eéﬁ’%t'vféﬂtqt?n of the "FT‘?fF&%% % E‘;'?{‘ﬁ@g‘&‘%gﬂ%’“hﬁ?%% al 192 and
pl aced over the custom zed abut nent assenbly 52 so that the inner

hexed surface 176 of the ingressi on sl eeve | engages_t he uPper col | ar
116 of the abutment .col | ar 4@0Thepracess of claife39, whereinguringdhe step efdisingian

is t h‘en removed frombDSoAUldve {d fakedf imbressiof ¥ th abutment, the impression

sleeve locks onto the abutment in the same manner as the transfer sleeve.

41. The process of claim 40, wherein during the step of placing
the custom analog into the impression of the mouth through the transfer
sleeve, the transfer sleeve locks onto the custom analog in the same manner
that it locks onto the abutment to prevent relative rotation thereof.

42. The process of claim 41, wherein the step of utilizing the
stone mold to form the tooth prosthesis includes the further steps of:

placing a waxing sleeve over the custom analog extending from
the stone mold;

filling the waxing sleeve with a wax;

preparing a wax-up of the crown to be formed over the waxing
sleeve; | ' '

removing the wax-up and the waxing sleeve from the stone moid;

investing the wax-up with the embedded waxing sieeve in a stone
mold; and

casting a tooth prosthesis from the stone mold formed from the
wax-up and the waxing sleeve. ' '

43. The process of claim 42, wherein the waxing sleeve locks
onto the custom analog in the same manner that the transfer sleeve locks onto
the abutment.

44. The process of claim 38, wherein the tooth prosthesis is
attached to the abutment utilizing an adhesive. '

This Sheet Has Been Re{ilaced
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a conposite or a die stone material 196 (FIG 33) and then fully seated

ento t he upper—pUrﬁ—on—rSt—of—rhe—l npl ant anal og 140LELG. . 34) _This

procedure will rnal configuration pTHIS'SHEBXIHAS BEEN
abut nent assenbly 52 !”Mil i]l EESl te stone nold aff§xed tREPLAGEDPPEr
end 184 of the inplant mam f

to FIGS. 35 aW® 238499 mmedi at e pI’OVI sionalization can bePcémﬁﬁS?‘T’%hed
foll owi ng dental inplant 50 placenent when t3&- supporting bone is of
good quality (type I, Il and frequently I11) and the aest hetic and/ or

psychol ogi cal needs of the4§atTlae1tpr0kbessaoiaclaim 38, including the step ofustatimg a
acrylic resin crown or f ost hesi bef orehand from
waxed- cor r ect ed CQQ{‘?WﬂthF bﬁﬁ??’&mﬂﬁga geﬁ{]?:‘?q?fﬁrﬁr’ﬁm?tﬁ"aél ngl e units, a

hol | owed- out, properly selected acrylic resin denture tooth 198 nay be
used as an alternative. The treatnment crown sleeve 144 is utilized in
connection with this i med#tt dherpocessovfiainndsonhersirethiegaldrosiared rhateds! i s
filled with a conp ﬁt'te mag e jal, and the treatnent crown sleeve 144 is

pl aced over ' WAy abut ment assenbly 152 so that the inner
hexed surface 150 fuIIy engages the upper collar 116 of the abut nent
collar 100. A cold cure acrylic resin is placed wwthin the denture

tooth (provisional restorafforlpe Prpesss of claim 38, whergin afterdbestepof uling s t o
set, the provisi ogalreld8n!sfeelbd5 Bke NP impraSsion of the abutment, a provisional tooth

is secured in place over the abutment.

48. The process of claim 47, wherein the step of providing a
provisional tooth includes the steps of: |

placing a treatment crown sieeve over the abutment;

filling a denture tooth with a composite material; and

placing the composite filled denture tooth over the treatment

crown sleeve.

49. The process of claim 48, wherein the treatment crown sieeve
is plated with titanium nitride.
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Egﬁ (L)J%QSQ (Jimumre“!lmﬂmmy 52 and the treatnment cr T&ggfglgg{ hl tZrlq.

maki hg certal re n the provisional 198 with the
t he acrylic resin 200 has set, the proyjysional denture tooth 202 is

renoved from the nmouth. The provi sional tooth novmr es @
treat nent crown ae.ev.e 144. The treatnment crown s 4Fgrsm 3398
internal titanih '%'m-engt h, better frictional .retention and a

precision fit margin for the provisional tooth 202. The provi sional
tooth 202 may t hen be contoured, polished and adjusted as necessary to

establish a natural anatom (Aﬁeﬂfalbgsefﬁbw wopprigingral tooth 202 may
then be reattached over the nodified abutnent asserrblr¥ 52 until a

per manent crown is pr eparamlmP'athS&QB'&Iy tinglading a skirt receivable withirea bone ng
to the inplant anal 140 whi C I ec t he ression sl.eeve, 164
(1100 w h hePiraed B8 iuhie BTa Ralent a0 S rm@erg"’*se aling 00 e
et, the i 7 S a
is s Wgﬁﬁﬁmﬁl ¥ :a??é/cﬁtd %xfe‘?m'ﬂ%’% ird drblydrordthe %}b €8PSt meéHs

custom anal og 2 e exact te of the rm f|e abu

assenbly 52. Thinaludingratdeasbgneé tadiaily putwandly facing planansgufm:b andrthesskdm
194 to fit inside the transfer sleeve 154 (FIG 38). A cast 206 is utilized
and stone bging radiallyirayable wﬂfyasﬁheoberle fram axfist catraeled; positien taca

 pl ant_anal og Fﬁﬁ?'@é BepldndBy poditior i Idfudingdh MEmAT $hobiderPtnd [Hiplant

assembly further including a draw screw having a head that rests on the
internal shoulder and a threaded shank which extends to an end of the skirt,
and an 'expansion nut having a frustoconically-shaped skirt-engaging side wall
and an inner threaded.cavity into which the shank of the draw screw is
threaded, Whereby rotation of the draw screw through the inner cavity of the
expansion nut causes radial movement of the skirt from the first retracted
position to the second'expanded position;

an abutment collar having a central cavity defining at least one
radially inwardly facing planar surface which, when the abutment collar is
positioned over at least a portion of the supporting means, the radially facing
surfaces of the supporting means and the abutment collar interfit to prevent
rotation of the abutment collar relative to the implant assembly; and

an abutment screw having a head positionable in abutting relation
to the abutment collar opposite the implant assembly, and a shank that
ext;ends from the head through the central cavity of the abutment collar for
connection to the implant assembly.

2. The dental assembly of claim 1, wherein the shank of the
abutment screw is threaded.

3. The dental assembly of claim 1, wherein the abutment collar
mcludes a main body positionable over at least a portion of the supporting
This is the replacemant sheet
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mat er.i 192 containing the transfer sleeve 154 ar d bgﬁ % m
analiog 204, and the cast 206 is renoved fromthe sm (q: 3‘@5 he
resul I"I m 182 which is an exact nodel of mh (ézl 4
Next’, ’ m ulmm trme 126 is placed over the custom 00 j;ANi%&b
42) 'so*that the i mner hexed surface 134 fulé%_engages t he upper coll ar

138 of the inplant anal og 140. The waxi ng sfeeve- 126 is then filled with

wax 210 (FIG 43), and then a wax-up 212 in the shaawof atooth is
then for med means; ﬁédmml@apepomtqumamsasmynblma tq themgain body,

cust om anal og 20T golarindu8Y St ek KrlerHaRPil T TRdid et subtss,

and placed in investnent stone for pur poses of formng a crown in a
manner well khown to those of ordinary skill in the art (FIG 45).
During the manufacture o#. aTheodmtalzassembgepbmtamgS; wherein tmawllarooftthe
wax-up 212, the wax 210 and, t waxi ng sl e 126 are bu of f. The
resul ting crownabdtmepicollaring Pﬁzﬁ P'H%’W? diall ¥P&'&W§S¢|¥:{§Wﬂ%ﬂ|aﬁﬁr srfaces

\IQQT/QL?J/SSg/gig 574 to form a hexed outer pqnphery.
5. The dental assembly of claim 3, wherein the at least one
radially inwardly facing planaf surface of the abutment collar includes a
plurality of such surfac_e_s forming an inner hexed surface, and wherein the
abutment collar further includeé an internal threaded section through which the
abutmgnt screw shank extends.

6. The dental assembly of claim 3, wherein the central cavity of
the abutment collar defines an inner bevel positioned adjacent to the
supporting means and configured to engage a complimentary outer bevel
provided on the implant assembly. )

7. The dental assembly of claim 1, wherein the skirt comprises at
least two anchor segments moveable from the first retracted position to the
seoond' expanded position, wherein the skirt includes an inclined internal
surface, and wherein the expansion nut comprises a skirt engaging portion
having an inclined external surface moveable into engagement with the
inclined internal surface of the skirt upon rotation of the draw screw through
the inner cavity of the expansion nut, wherein the anchor segrﬁents include
bone penetrating means for penetrating the bone of the patient upon
movement of the segments into the second expanded position.

8. The dental assembly of claim 7, wherein the skirt includes a
plurality of circumferentially spaced, longitudinally extending slits which
separate the anchor segments, and wherein the expansion nut includes a

plurallty of tabs conf igured for alignment with the longitudinally extending slits.
This is the replacement sheet
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92. Finally, an adhesive 218 is placed within nt? rr?;lé]?a |58

216, agﬂm : my 214 is secured to the custom zed abut X 51?5
52 (FI ' ﬁ"limmm”“",resultl ng structure is illustrated in FIG 1.
Fromthe*fdredoi Mg ft +s to be appreciated that the _

i nvention provides a novel dental inplant adenbly tm Laigs‘mN 1998

t wo- pi ece abut ment which, when a crown 214 is secured thereto, is

i ncapabl e of rotation 9. The dentakassembly ahdlaimyi,nyherein the idnawvsarewds
Addi tionally, the process

Wi thi n e wout IPOSRREGLeRTebhhin the SfTELis-aearsipio thibuighm SURIRG

- 19- mat ch the custom anal og 204 and t he nodi téég}_,a_but ment assenbly
i

assenbly, to be égﬁély replicated in a stone nold 182. This permts
a |l aboratory technicli'an to accurately manuf acture a crown 214 t hat
will properly fit when placed within the patient's _ nmout h.

Al t hough a particul ar enbodi nent of the invention has been descri bed

in detail for purposes of1Q.| Itha dentalrassemblyof elgimi.cabewia theysupporting

pade whLhoUL el el 3 i Bl SRRSO L bl nd B Wi e o

claims. provides a shoulder facing away from the bore, an upper hexed portion
extending away from the ring and presenting a plurality of radially outwardly
facing planar surfaces, and a bevel adjacent to the shoulder and surrounding
the upper hexed portion.

o 11. The dental assembly of claim 1, wherein the abutment collar

has a gold color.

12. A dental assembly, comprising:

an elongated hollow body including a skirt receivable within a bore
prdvided ina jawbone of a patient, and means extending from the skirt and
adapted to extend outwardly from fhe bore for supporting a prosthetic
component, wherein the skirt is radially movable within the bore from a first
retracted position to a second expanded position and includes an internal
shoulder, and wherein the supporting means includes at least one radially
outwardly facing planar surface that may be engaged by the prosthetic
component to prevent relative rotation therebetween;

- a draw screw having a head that rests on the internal shoulder
and a threaded shank connected to the head and which extends to an end of
the skirt;, and

an expansion nut having a frustoconicalily-shaped skirt-engaging
side wall and an inner threaded cavity into which the shank of the draw screw
is threaded, whereby rotation of the draw screw through the inner cavity of the
expansion nut causes radial movement of the skirt from the first retracted

- ition. ’
position to the second expanded position This is the replacement sheet
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%0 - daim 1. A dental assenbly, conprising:

an i npl ant —assenbiry inciuding a skirt receivable wthi b eqr(g}li ?eesqﬁ
a j awbone of ' , upporting neans extendi n?ﬁh he skirf and
adapt ed toj E!ﬂ“galmnmw“mnrr om the bore, the supporting ’maans i ncl ud&a

at |l east one v adi alkl'ymoutwardly faci-ng plan surface, e [ %@
radially novable within the bore froma fi Fg?'ret ract eim}@i grigt“gﬁzg@

second expanded position and_including an internal shoulder, the inplant
assembly further includi ig-allee dantat agsembly ofslaim b2 vhergin thesskirt samprises

i nternal shoul deg, a thr ed shank | X1 Sgl n.end of.th
SKiTE, and an eablsaar b ARERREHameRR e Sle Tt i fist rdeRcted pRetbRdadna
side wall and ag w,m@xbgﬁggg sy .ty into which the shank of the draw
screw is threadeg, ereby rotation of the draw screw through the inner

cavity of the expansion nut causes radial novenent of the skirt fromthe

first retracted position to the second expanded, position; ) :
P 14. 'H\e dental assembly of I%he claim 12, wherein the skirt

includes an inclined internal surface, and wherein the expansion nut
comprises a skirt engaging portion having an inclined external surface
moveable into engagement with the inclined internal surface of the skirt upon
rotation of the draw screw through the inner cavity of the expansion nut.

15. The dental assembly of claim 13, wherein the anchor
segments include bone penetrating means for penetrating the bone of the
patient upon movement of the segments into the second expanded position.

16. The dental assembly of claim 13, wherein the skirt includes
a plurality of circumferentially spaced, longitudinally extending slits which
separate the anchor segments.

17. The dental assembly of claim 16, wherein the expansion nut
includes a plurality of tabs configured for alignment with the longitudinally
- extending slits.

18. The dental assembly of claim 12, wherein the draw screw is
positioned entirely within the skirt and is accessible through the supporting
means.

19. The dental assembly of claim 12, wherein the supporting
means includes a ring having a diameter larger than the bore, wherein the ring
provides a shoulder facing away from the bore, and an upper hexed portion
extending away from the ring and presenting a plurality of radially outwardly

facing planar surfaces.
This is the replacemant sheet
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an abuLmanLcng a central cavity defining at |east one radially
i=nwa-rdlﬁ facing planar surface which, when the abutne ol lar i

o O " T Pt mggg&my

faciin
prevenf rotatidn 6f the abutnent collar rel_?f}ive to thd

and an abutnment screw having a i positionable in abutting
relation to the abutment collar opposite the inplant assenbly, and a shank
that extends from the headOt Aiheudgntalasseahly of claimi18; ingluding abevelsadjacent

collar for connegction,t he |l ant I . 2. The dental
assenbly of cl ai tbg %D{?g‘}i?rﬁ'fﬁu%ﬁﬂﬂ@%éﬁﬂ?HX’D%HFHQHPO@%W I s threaded.
3. The dental assenbly of claim1l1l, wherein the abutnment collar includes a

mai n body positionable over at |least a portion of the supporting
21. The dental assembly of claim 12, wherein the prosthetic.

component includes a two-piece abutment assembly having an abutment
collar that engages the at least one planar surface of the supporting means,
and an abutment screw héving a head positioned adjacent to the abutment
collar and a shank threadably received within the hollow body.

22. The dental assembly of claim 21, including an elastomeric ball
compressed between the abutment screw shank and the draw screw head.

23. The dental assembly of claim 21, wherein the abutment collar
is plated with a gold-colored material. '

24. The dental éésembly of claim 21, wherein the abutment collar
includes at least one i'adiélly inwardly facing planar surface which, when the
abutment collar is pdsitioned over at least a portion of the supporting means,
the radially facing surfaces of the supporting means and the abutment collar
interfit to prevent rotation of the abutment collar relative to the holiow body.

25. The dental assembly of claim 24, wherein the abutment collar
includes a-main body positionable over at least a portiop of the supporting
means, and a collar opposite the implant assembly relative to the main body,
which collar includes at least one radially outwardly facing planar surface.

26. The dental assembly of claim 25, wherein the collar of the
abutment collar includes a plurality of radially outwardly facing planar surfaces

to form a hexed outer periphery.

27. The dental assembly of claim 26, wherein the at least one
radially inwardly facing planar surface of the abutment collar includes a
Absrames orgies This is the replacement sheet
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pI ana ’M:mu]u"uum 4. The dental assenbly of claim 3, wher ei A
the ic ment collar includes a plurality glpmslyl(yg JAN 1998
outwardly f aci ng Bl afiar surfaces to forma -bgxed outer

5. The dental assenbly of cl ai m3 V\/nerel n the at | east one radially

of "Such sur 1 aco W Al SRR EfrfBren SEARY A1 Bost hexde,qulfase, SrewAsthinche”
| furth
cbut mont - scr ow SPREREodR LRt itludel SFRROMAREe Ald siAIIGHWAER he,

3, wherein the cbutmeht screwshamk extends)whereih the batmérf ¢olles irtludes @t itere!
positioned adjacent to the suE)qportl ng nmeans and configured to engage a

conpl i mentary olevel senfiguiadot @egage a remplimestaryagutatiheyel provided on the
implant assembly.

-21 | ar opposite the inplant assenbly.relatiy
mﬁm whi ch col lar includes at |east one radi ally outvvard E?gcf' 57Zr

28. The dental assembly of claim 21, wherein the abutment écrew
includes a head positionable in abutting relation to the abutment collar
opposite the hollow body, and wherein the shank is extendable through the
abutment collar for connection to the hollow body.

29. The dental assembly of claim 28, wherein the shank is
threaded at an end thereof.

30. A dental assembly, comprising:

a dental implant including a skirt receivable within a bore provided
in a jawbone of a patient, the skirt being radially movable within the bore from
a first retracted position to a second expanded position, the dental implant
further including an expansion nut having a frustoconically-shaped skirt-
engaging side wall, and means for pulling the expansion nut into the skirt to
cause radial movement of the skirt from the first retracted position to the
secbnd expanded'position; |

an abutment collar including a main body portion positionable over
the dental implant, a collar portion extending away from the dental implant
relative to the main body portion, and a central cavity therethrough, the main
body portion including means engagable with the dental implant for preventing
relative rotation of the abutment collar relative to the dental implant; and

an abutment screw having a head positionable in abutting relation
to the abutment collar opposite the dental implant, and a shank that extends
from the head through the central cavity of the abutment collar for connection

This is the repiace%mﬁﬂ‘s?m
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7. The dental assenbly of claim1, wherein the skirt conprises at |east two
anchOLJJegn:en{—s—me&bF&fromthe first retracted posit t Ot
anded il(ismlon wherein the skirt includes an incli Q&:./hfS ﬁlg?ﬁarg&?h

and whtl mu' Bt“ﬁﬂﬂon nut conprises a skirt engaging portion havj

inclin |1 l ce noveabl e into engagenent with m J&ﬁ @8

i nt ernal” surface of the Skl rt upon rotation of the draw screw through t he

i nner cavity of the expa rein e I%éﬂ" g S, | ude bone

penetrating means for pe ra-tr den ? "64] tq?fg éﬁ’t% fatiop;

t he segnents in [ al
\%éﬁl v@gr e fhe%ﬁ eﬁbtﬁﬁ% t Qltar coTB?%es at le ?gl oﬂ@%ﬁf‘dﬁ&

assenbly of clai irt 1nc es a p

ci rcunferenti al lipwaih fating plandrstirfadel y ext ending slits Whl ch separate the
anchor segnents, and wherein the expansion nut includes a plurality of tabs
configured for alignment with the longitudinally extending slits.

32. The dental collar of claim 31, wherein the collar portion of the
abutment collar includes a plurality of radially outwardly facing planar surfaces
to provide a hexed outer periphery.

33. The dental assembly of claim 31, wherein the central cavity
of the abutment collar defines an intemal bevel generally adjacent to the at
least one radially inwérdly facing planar surface and which is configured to
mate with a corresponding bevel provided on the dentai implant.

34. The dental assembly of claim 30, wherein the shank of the
abutment screw is threaded for threaded reception into threads provided
within the dental implant.

35. The déﬁtal assembly of claim 30, wherein the head of the
abutment screw includ_es a longitudinally extending internal cavity.

36. The dental assembly of claim 35, including an internal hexed
surface within the internal cavity.

37. A process for preparing a tooth prosthesis for attachment to
an abutment within a mouth of a patient, comprising the steps of:

placing a transfer sleeve over the abutment;

taking an impression of the mouth, wherein the transfer sleeve is
transferred to the impression;

using an impression sleeve to take an impression of the abutment;

filling the impression of the abutment in the impression sleeve with - '
a composite material and then seating the impression sleeve on an implant
analog; _ This is the replacement sheset
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9. ' The—dental _assenbly of claim1, wherein the draw screw is.positq] an®d?
entirely within the s and is accessible through the suppayti ngurmén'é"

10. d ”mI, W of claim1, wherein the supporting neans includes
I than the b wh t
glhggl der facing"away = oiranr tgﬁ; bo?g, aﬁ ug:)gmhg;glcinpog?&ﬂ&{m% ‘ﬂ&ﬂ&gga

fromthe ring and presenting a plurality of radially outwardly facing

pl anar surfaces, and a.'b%ﬁ{ovﬁﬁﬁ ﬁ@ﬁ%r&@sn&ﬁ@le’é@@‘ﬂdﬂﬁfs Wééﬁ?hq‘ﬁaﬁrmﬁbﬁﬁ

upper hexed portion. The dental asse alm 1
wherein the abuthemhplaﬂtlanﬂald)g\m proguce adustom analog which is alduplidateeof the
assenbly, conpri si an el ongated hol | ow body including a
skirt receivabl @bm'%ﬁnh a bore provided in a jawbone of a patient, and

bore.for supporting a pr SierD; {HeCoRHBRL sheldy, Bibrite RHbURSH of tﬁé”dhﬁﬁm
movabl e wi thin tHreughrthe ftransfér $ieéve;
creating a stone mold of the mouth utilizing the impression of the
mouth having the inserted custom analog; and
utilizing the stone mold to form the tooth prosthesis.

38. The process of claim 37, including the step of preventing
relative rotation of the transfer sleeve relative to the abutment.

39. The brocess of claim 38, wherein during the step of using an
impression sleeve to take an impression of the abutment, the impression
sleeve locks onto the abutment in the same manner as the transfer sieeve.

40. The process of claim 39, wherein during the step of placing
the custom analog into the impression of the mouth through the transfer
sleeve, the transfer sleeve locks onto the custom- analog in the same manner
that it locks onto the abutment to prevent relative rotation thereof.

41. The process of claim 40, wherein the step of utilizing the

stone mold to form the tooth prosthesis includes the further steps of:
) placing a waxing sleeve over the custom analog extending from

the stone mold;

filling the waxing sleeve with a wax;

preparing a wax-up of the crown to be formed over the waxing
sleeve; .

removing the wax-up and the waxing sleeve from the stone mold;

investing the wax-up with the embedded waxing sleeve in a stone
mold; and

' This is the replacement sheet
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Yoos ' '
retracted position to a second expanded position and includes an internal

shoul der, erei supporting nmeans includes asy a&n [
out war surface that nay be engaged Ebea)rQSShé?fggylf
COWOJMIHWM'E“HEWE#' ative rotation therebetween,; a draw
screw havitngtLa rests on the mterggl shoul der and a threaded
shank connected to the head and whi ch exten Nz1988

to an e
an expansion nut having a frustoconically-shaped ski r{lP SI de wal |
and an inner threaded cawasfingi@ ook Pepst ﬁ'é'ssfmﬂh@fs@% \KPHBGQ\XTQTB the

t hr eaded, where screw through the inner cavity of
t he expansi on n&{ﬂ%ﬂé%@&%gg&@ﬁ'*‘]ﬁg&rg&gﬁt of the skirt fromthe first
retracted position to the second expanded position.

13. The dental assenbly of claim 12, wherein the skirt conprises at |east
two anchor segments novedf. eThecpmcessbfclalmré‘t rwhersin the waxing steevieclocks

onto the custom analog in the same manner that the transfer sleeve locks onto
the abutment.

43. The process of claim 37, wherein the tooth prosthesis is
attached to the abutment utilizing an adhesive.

44. The process of claim 37, including the step of plating a
portion of the abutment with a gold-colored material.

45. The process of claim 44, wherein the gold-colored material
is titanium nitride.

46. The pmcéss of claim 37, wherein after the step of using an
impression sleeve to take an impression of the abutment, a provisional tooth
‘is secured in place over the abutment.

_ 47. The process of claim 46, wherein the step of providing a
= provisional tooth includes the steps of:
placing a treatment crown sleeve over the abutment;
- filling a denture tooth with a composite material; and
placing the composite filled denture tooth over the treatment

crown sleeve.

48. The process of claim 47, wherein the treatment crown sleeve
is plated with titanium nitride.

49. The dental assembly of claim 30, wherein the skirt of the
dental implant includes an internal shoulder, and wherein the pulling means
This is the replacemant sheet
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sécohd_expanded posi tion. 14. The dental assenbly of the

laim12, wherein th Kirt includ inclined int f-age,

Whor o aEmeTE e conpr i Ses a Ski i engagi ng oM/ED KhB o185 7 &
i ncli ngmuﬂ"ﬂmnmﬂnnmce noveabl e i nto engagenent with the pocligne ASBB
i nternal surftac# of the skirt upon rotationy,gf the draﬁ#tﬂrﬂujm‘ .
I nner cavity of the expansion nut. 15. T al assenbly of
| ai m 13, wh in th ts incl b t ' f
penct at | ng  neCOBRESES SBWT P TEVIISLA TeAeanEHESt of e DlemehPEovebarte
second EXpa”dEdaHEFéédéWspﬁak which extends'® a h@n&’%?ﬁflé Skirt SHHR! dxgingion nit

13, wherein the skirt 1nc es a plurality of circunterentially  spaced,

| ongi tudi nal | y kaviagdamdnsér threaded lcavity dntet whichethenstank ofthveedtaw screw is
17. The dental assenbly of claim 16, wherein the expansion nut includes a
plurality of tal¥eaded.wheemby rotation ghihadray serevnthroyghithe innefiaayity of the

extending slit S¢éxpansion nut causes the radial movement of the skirt from the first retracted

position to the second expanded position.

50. A process for preparing a prosthesis for attachment to a
bone-anchored abutment extending from a body portion of a patient,
comprising the steps of: _

placing a transfer sleeve over the abutment;

) taking an impression of the body portion of the patient surrounding |
' the abutment, wherein the transfer sleeve is transferred to the impression;
using an impression sleeve to take an impression of the abutment;
filling the impression of the abutment in the impression sleeve w&h
a cdmposite material and then seating the impression sleeve on an implant
analog; '
removing the impression sleeve and its impression material from
the implant analog to produce a custom analog which is a duplicate of the
abutment;
T placing the custom analog into the impression of the body portion

of the patient surrounding the abutment through the transfer sleeve;
creating a stone mold of the body portion of the patient

surrounding the abutment utilizing the impression of the body portion of the

patient surrounding the abutment having the inserted custom analog; and
utilizing the stone mold to form the prosthesis.

51. The process of claim 50, including the step of preventing
relative rotation of the transfer sleeve relative to the abutment, and wherein
during the step of using an impression sleeve to take an impression of the
abutment, the impression sleeve locks onto the abutment in the same manner

as the transfer sleeve. This is the replacemsnt sheet
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18. 'The dent al asse;rbl y of claim 12, wherein the drapciﬂlﬁy 9 ﬁ)!sltgcae{d“

entirely wwthin the skirt. and i s accessi bl e throughthe supporting neans.

19. Thjmrlm"e“ﬂﬁmmltlm of claim 12, wherein the supporting neans incl udes
a ring [ larger than the bore, wherei ip 0 pr gV 8
shoul der* fecing 8way from the bore, and an-spper hexe ‘%ﬂ’igomggx%'di ng

away fromthe ring and presenting a plurality of radially outwardly facing

pl anar surfaces. - . . . .

20. The dental assembly O?Z.Cl'l'gllergr?g?ssl ‘r’nfc‘f'ﬁ'é’i‘ g(}]’ ghggev"e‘lduagjgatgg%?e‘t) ngLaeclng

shoul der and sugs®Rdtola ahsloghipty theibPressidn of the body portion of the patient
surrounding the abutment through the transfer sleeve, the transfer sleeve

locks onto the custom analog in the same manner that it locks onto the

abutment to prevent relative rotation thereof.

53. The process of claim 52, wherein the step of utilizing the
stone mold to form the prosthesis includes the further steps of.
_placing a waxing sleeve over the custom analog extending from
the stone mold;
filling the waxing sleeve with a wax;

"‘_‘ preparing a wax-up of a crown to be formed over the waxing
- sleeve; ' |
removing the wax-up and the waxing sleeve from the stone mold;
investing the wax-up with the embedded waxing sleeve in a stone
mold; and

casting a prosthesis' from the stone mold formed from the wax-up

and the waxing sleeve.

54. The process of claim 53, wherein the waxing sleeve locks
onto the custom analog in the same manner that the transfer sleeve locks onto

the abutment.

55. The process of claim 50, wherein the prosthesis is attached

-

to the abutment utilizing an adhesive.

~ 56. The process of claim 50, including the step of plating a
portion of the abutment with a gold-colored titanium nitride material.

57. The process of claim 50, wherein, when the process is
utilized to prepare a tooth prosthesis for attachment to an abutment within a

mouth of the patient, after the step of using an impression sleeve to take an
This is the replacemant sheet’
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21. f_'&e___c_ient al assenbly of claim 12, wherein the pfposithetid ?GQ'hﬁp@«&Bt?ll_ .
L.ncl udes a Two-pirece—abut nent assenbly having an abutnent collar that

enga : onlf'e pl anar surface of the suppojjsi '
abut gmmgmﬁ!'lrmmm:a head positioned adjacent to mﬂﬁa -mﬁ ﬁSBnd
a shartk tchrea aceived within the hol +3w-body. 22.. The
dental assenbly of clai'rm 21, including an el astoneric ball conpressed

between the abuj 4 ssiéih %Wtﬁé"%?%ﬁtrﬂﬂgf Eﬂﬁ'odﬁgiﬁag‘féﬁw iQ%%@H'ed in pslagf aver the 3

The dental assend claim ein t abutnent coll ar | ated wth

a gol _d-col ored rgbutient including the steps of24. The dental assenbly of claim 21,
wherein the abutnent collar includes at |east one radially inwardly facing
pl anar surface which, whenacing alseatment crownsleeve gwer theatudment: at | east

Cuppor ti ng means. and. ¢ ne A RaetrBBal Wil 8 SamBERRE RIAT BBES:  on o

the abutnment collar rel atdiX&nkothieh Eifav Ydenture tooth 15 t
dental assenbly of clai m%l% gherele%mPEe agiﬂtegre%?n go.l | ar over & treHithent

crown sleeve.

58. A process for preparing a tooth prosthesis for attachment to
an abutment within a mouth of a patient, comprising the steps of:
placing a transfer sleeve over the abutment;
taking an iinpression of the mouth, wherein the transfer sleeve is
transferred to the impression;
' using an impression sleeve to take an impression of the abutment;
_ ~filling the impression of the abutment in the impression sleeve with
a composite material and then seating the impression sleeve on an implant
analog; _
removing the impression sleeve and its impression material from
the implant analog to produce a custom analog which is a duplicate of the
abutment; ' _
placing the custom analog into the impression of the mouth
through the transfer sleeve;
creatihg a stone mold of the mouth utilizing the impression of the
mouth having the inserted custom analog; and
i utilizing the stone mold to form the tooth prosthesis, including the
further steps of:
placing a waxing sleeve over the custom analog extending from
the stone mold;
filling the waxing sleeve with a wax;
preparing a wax-up of a crown to be formed over the waxing
sleeve; | |
. rerhoving the wax-up and the waxing sleeve from the stone mold;
This is the replacament shest
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i ncl udes a main body positionable over at |east a of the supportl ng
neans, and- a—eeH—ar"Uml te the inplant assenbly t?
aC|

body, which c des at least one radially outwardly
surfac M\“\ “m 6. The dental dssenbly of cI
col | ar

t«col lar includes a pla@ality o rdI y
facing pl anar surfaces to forma hexed outer periphery.

The dental assenbly of CImvest&@thdm:eupwmretheterhbe@ded)waxrng(tl@é\}e'ln@mhé' y
facing planar surface of the abutnment collar includes a plurality

of such surface&®ldi@8Ndg an i nner hexed surface, and wherein the abutment

col Lar further i ncl udes ‘a4t of Rl HoSALRIS AR 1&'stoR MG 1Ael 3% the

wax-up and the waxing sleeve.

59. The process of claim 58, including the step of preventing
relative rotation of the transfer sleeve relative to the abutment, wherein during
the step of using an impression sleeve to take an impression of the abutment,
the impression sleeve locks onto the abutment in the same manner as the
transfer sleeve, wherein during the step of placing the custom analog into the

| impression of the mouth through the transfer sleeve, the transfer sieeve locks

LJ

onto the custom analog in the same manner that it locks onto the abutment to
prevent relative rotation thereof, and whefein the waxing sieeve locks onto the
custom analog in the same manner that the transfer sieeve locks onto the
abutment.

60. The process of claim 59, wherein the tooth prosthesis is
attached to the abutment utilizing an adhesive.

‘ 61. The process of claim 58, wherein after the step of using an
impression sleeve to take an impression of the abutment, a provisional tooth
| is secured in place over the abutment, including the steps of placing a
treatment crown sleeve over the abutment, filling a denture tooth with a
composite material, and placing the composite filled denture tooth over the
tre_a_tmen't crown slee\)e, wherein the freatment crown sleeve is plated with
titanium nitride. '
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abut nent screw shank extends, wherein the abutnent collar includes an inner
‘bevel configured to engage a conplinentary outer bevel provided on the

i npl ant assenbly. 28. The dental assenbly of claim 21,
wherein the abutnment screw includes a head positionable in abutting

relation to t{e aBwgent collar opposite the holl ow body, and ein_the
REPESEY

shank i s extendabl e through the abutnent collar for connectio as74

hol | ow body. 29. The dent d¥1mssenbly of claim 28, wherein the
shank is threaded at an end thereof. - 30. A dental assenbly,
conpri si ng: a dental inplant including a skirt receivable

wWithin a bore provided in a jawbone of a.patient, the skirt being radially
novable within the bore froma first retracted position to a second
expanded position, the dental inplant further including an expansi on nut
havi ng -a frustoconical |l y-shaped skirt- engagi ng side wall, and neans for
pul l'ing the expansion nut into the skirt to cause radial novenent of the
skirt fromthe first retracted position to the second expanded position;
an abutment collar including,a main body portion positionable over




the dental inplant, a collar portion extending away fromthe dental inplant
.relative to the main body portion, and a central cavity therethrough, the
mai n body portion including means engagable with the dental inplant for
preventing relative rotation of the abutnent collar relative to the dental

I npl ant; and an abutnment screw having a head posi t} '
abutting rel atY8"28*¢ he abut ment col I ar opposite the dental ?gﬁ%ﬁ‘%’&sgﬁnd a
shank that extends fromthe head through thgscentral cavity of the abutnent

collar for connection to the dental inplant. - 26- :

31. The dental assenbly of claim30, wherein the rotation preventing
means of the abutment collar conprises at |east one radially

i nwardly facing planar surface. 32. The dental collar

of claim 31, wherein the collar portion of the

108

4

124




abutnment collar includes a plurality of radially outwardly facing pl anar
.surfaces to provide a hexed outer periphery.

33. The dental assenbly of claim 31, wherein the central cavity of
t he abutnent collar defines an internal bevel generally adjacent to the at
| east one radially inwardly facing planar surface and which i ' ed
to mat @’%7};{1”& correspondi ng bevel gggvi ded on the denﬁ%ﬁ%;%ggznt.
34. The dental assenbly of claim 30, wherein the shank of the

abutment screw is threaded for threaded reception into threads provided

wi thin the dental inplant. 35. The dental assenbly of
claim 30, wherein the head of the abut ment screw i ncludes a

| ongi tudi-nally extending internal cavity. 36. The
dental assenbly of claim 35, including an internal hexed surface
within the internal cavity. ' 37. A process for -

preparing a tooth prosthesis for attachnment to

FIG. 3
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an abutment wthin a nmouth of a patient, conprising the steps of:

pl acing a transfer sleeve over the abutnent; taki ng an

i mpression of the nouth, wherein the transfer sleeve is transferred
to the inpression; usi ng an inpression sleeve to take an
i mpressi on of 4id'¢; t ment ; filling the i | on_of
tﬂg abutment in tﬁgaﬁnpression sl eeve with a cgnpositgpﬁﬁﬁé%ﬁﬁwuand
then seating the inpression sleeve on an hypgant '
-27- removi ng the inpression Sleeve and is inpression nmateria
fromthe inplant analog to produce a custom anal og which is a duplicate of
t he abut nent; pl aci ng the custom anal og into the inpression of
the nouth through the transfer sleeve; creating a stone nold of
the mouth utilizing the inpression of the nmouth having the inserted custom
anal og; and utilizing the stone nold to formthe tooth

pr ost hesi s.




38. The process of claim37, including the step of preventing relative
rTotation of the transfer sleeve relative to the abutnent. 39.
The process of claim 38, wherein during the step of using an inpression

sl eeve to take an inpression of the abutment, the inpression sleeve |ocks
onto the abut l4bo¢t Ne sanme manner as the transfer sleeve.

40. The procem{*gblsai m 39, wherein duri 5¢18 he step of pl aci'r’%rly%g’lgﬂgtom
analog into the inpression of the nouth through the transfer sleeve, the
transfer sleeve | ocks onto the customanalog in the sane manner that it

| ocks onto the abutnment to prevent relative rotation thereof.

41. The process of claim40, wherein the step of utilizing the stone nold
to formthe tooth prosthesis includes the further steps of:

pl aci ng a waxi ng sl eeve over the custom anal og extending fromthe stone

mol d; filling the waxing sleeve with a wax; preparing
a wax-up of the crown to be formed over the waxing sl eeve;

FIG 13
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renovi ng the wax-up and the waxi ng sl eeve fromthe stone nold;

.investing the wax-up with the enbedded waxi ng sl eeve in a stone nold; and
-28 - casting a tooth prosthesis fromthe stone nold formed from -
t he wax-up and the waxi ng sl eeve. 42. The process of claim41,
wherein the waxing sl eeve | ocks onto the customanalog in the eEy3er
that the tran§1"8|99%‘193%ve | ocks onto the abutment. Pélj‘{g.&mThe
process of claim 37, wherein the tooth pro?t hesis is attached to the
abutment utilizing an adhesi ve. 6/15

FIG 19 FlIG 2l 170
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44. The process of claim37, including the step of plating a portion of the
abutment with a gold-colored material. 45. The process of
claim44, wherein the gold-colored material is titaniumnitride.

46. The process of claim 37, wherein after the step of using an inpression
sl eeve to take an inpression of the abutnent, a provisional too_ltg(t] i;
secured in pl MQYRA t he abut nent. 47. The procESHUE&IES; n
46, wherein the step of providing a prm/si onal tooth includes the steps
of : placing a treatnent cro dPeeve over the abutnent;

filling a denture tooth with a conposite material; and pl aci ng
the conposite filled denture tooth over the treatnent crown sl eeve.

48. The process of claim47, wherein the treatnent crown sleeve is plated
with titaniumnitride. -
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49. The dental assenbly of claim 30, wherein the skirt of the dental
inplant includes an internal shoul der, and wherein the pulling neans

This is the replacenent sheet ' conprises a draw screw having a
head that rests on the internal shoulder and a threaded shank whi ch extends
to an end of L1, the expansion nut having an inner thre Ity
i nto which tﬁgagﬁgﬁkgof the draw screw i s threaded, whereby H&ﬁg&ggﬁé%f t he
draw screw t hrough the inner cavity of 818 expansi on nut causes the radial
novenent of the skirt fromthe first retracted position to the second
expanded position. 50. A process for preparing a prosthesis
for attachnent to a
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bone- anchored abut nent extending froma body portion of a patient,

‘conprising the steps of: pl acing a transfer sleeve over the

abut ment ; taking an inpression of the body portion of the
patient surrounding the abutnment, wherein the transfer sleeve is
transferred tg,ddiBbdgPr €Ssi on; using an inpressi o KQY S ash#
take an inpressi'on of the abutnent; filling the inpression of
the abutnent in the inpression sleeve with a conposite material and-then
seating the inpression sleeve on an i mp?&#%t anal og: renoving the

i npression sleeve and its inpression material fromthe inplant analog to
produce a custom analog which is a duplicate of the abutnent;

pl aci ng the custom analog into the inpression of the body portion of the
patient surroundi ng the abutnment through the transfer sleeve;

creating a stone nold of the body portion of the patient surrounding the
abutnment utilizing the inpression of the body portion of the patient
surroundi ng the abutnment having the inserted custom anal og; and

utilizing the stone nold to formthe prosthesis. 51. The
process of claimb50, including the step of preventing relative rotation of
the transfer sleeve relative to e abutnent, and wherein during the step
of using an inpression sleeve to}|take an inpression of the abutnent, the
i npression sleeve | ocks onto theflabutnent in the 75V%;na§9€)
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as the transfer sl eeve.

- 30-

‘claim 51, wherein during the step of placing
t he. i npression of the body portion of the patient

abut ment through the transfer sleeve,
hdds t he same manner that it [ocks onto the ,

the custom a
to prevent

relative rotation thereof.
claim52, wherein the step of utilizing the

the transfer

10/15

prosthesis includes the further steps of:
sl eeve over the custom anal og extending from
filling the waxing sleeve with a wax;

of a crown to be formed over the waxing
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52. The process of
the custom anal og into

surroundi ng the
sl eeve

53. The proces

stone nold to formthe
pl aci ng a waxi ng

t he stone nol d;
preparing a wax-

sl eeve;

32

EOTY,

164

S

o

T

196

Pt

190

! |
RLLL (X RN

eI

| 1]

LR ERING

| ocks onto

nt

s of

up



renovi ng the wax-up and the waxi ng sl eeve fromthe stone nold;

investing the wax-up with the enbedded waxi ng sl eeve in a stone nol d;
and casting a prosthesis fromthe stone nold formed from

t he wax-up and t he waxi ng sl eeve. 54. The process
of claimb53, Whessidest he waxing sl eeve | ocks onto the ¢ gngL9a in
t he same manner "that the transfer sleeve | ocks onto t he abut nent. _
55. The process of claim50, wherein thﬁ/qgosthesis is attached to the
abutnment utilizing an adhesive. 56. The process of
claimb50, including the step of plating a portion of the abutnent
with a gold-colored titaniumnitride material. 57. The
process of claim50, wherein, when the process is utilized to prepare
"a tooth prosthesis for attachnent to an abutnent within a nout h of

the patient, after the step of using an inpression sleeve to take an




- 31- : I mpression of the abutnment, a provisional tooth is secured
in place over the abut ment including the steps of::

pl acing a treatnment crown sl eeve over the abutnent;

filling a denture tooth with a conposite material; and .
pl aci ng the CWB’Q&M& filled denture tooth over the treatnentpermusesngsré! OWN
sl eeve. 58. A preggess for preparing a toot"f‘n
prosthesis for attachnment to an abutnment within a nouth of a
patient, conprising the steps of: pl aci ng a transfer

sl eeve over the abutnent; taking an i npression of the
nmout h, wherein the transfer sleeve is transferred to the _

| mpr essi on; usi ng an inpression sleeve to take an

i mpressi on of the abutnent; filling the inpression of

t he abutnent in the inpression sleeve with a conposite material and
then seating the inpression sleeve on an inplant
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anal og; renoving the inpression sleeve and its

inpression material from the i nplant analog to produce a custom
anal og which is a duplicate of the abut nment ;

pl aci ng the custom analog into the inpression of the nouth t hr ough
the transfer sl|eeve; creating a stone nol uth
utilizing the WASH28% on of the 1574t h hagi ng the i nse??g@siﬁlb}?f%
anal og; and utilizing the stone nold to formthe tooth
prosthesis, including the further steps of:

pl aci ng a waxi ng sl eeve over the custom anal og extendi ng from t he
stone nol d; : filling the waxing sleeve with a wax;
preparing a wax-up of a crown to be formed over the waxing sl eeve;

removi ng the wax-up and the waxing sleeve fromthe stone nold;
-32- .
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I nvesting the wax-up with the enbedded waxi ng sleeve in a stone nold; and
casting a tooth prosthesis fromthe stone nold formed fromthe wax-up and

t he waxi ng sl eeve. ‘ 59. The process of claim58, including the
step of preventing relative rotation of the transfer sleeve relative to the
abutment, wherein during the step of using an inpression slee an
| mpr essi on of WO 2486t mgnt, t he !Orrpressi ol%/ssee\r/rg | ocks onto ?ﬁghg%%lt%gn@nt
in the sane manner as the transfer sleeve, wherein during the step of

pl acing the custom analog into the inpression of the nouth through the
transfer sleeve, the transfer sleeve |locks onto the customanalog in the
sane manner that it |ocks onto the abutnent to prevent relative rotation

t hereof, and wherein the waxing sleeve |ocks onto the customanalog in the
same manner that the transfer sleeve |ocks onto the abutnent.

60. The process of claim59, wherein the tooth prosthesis is attached to
the abutnent utilizing an adhesive. 61. The process of claim
58, wherein after the step of using an :
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| npression sleeve to take an inpression of the abutnent, a provisional

tooth is secured in place over the abutnent, including the steps of placing
a treatment crown sl eeve over the abutnment, filling a denture tooth with a
conposite material, and placing the conposite filled denture tooth over the

treatnent crown sl eeve, wherein the treatnent crown sleeve is plated with
SY%I %7_5124‘396 PCT/US96/1857
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