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(57) La présente invention concerne un systéme
d’implants dentaires ayant une butée temporaire (110) en
matiere plastique. Une chape pour empreinte (226), elle
aussi en matiére plastique, est montée sur la butée
temporaire au moyen d’une fixation & déclic, qui élimine
la nécessit¢ d’enlever la butée temporaire pendant
I’opération de prise d’une empreinte de la bouche autour
dun implant. La coiffe (218) peut équiper la butée
temporaire qui y est fixée a [’aide du méme mécanisme
de fixation a déclic. Ce dernier présente des saillies (142)
sur I'une de ses parties et des évidements (238) sur
I’autre. Les saillies se placent dans les évidements pour
maintenir la position des parties 1’une par rapport a
I’autre, afin de résister a un effort occasionnel. Toutefois,
ces parties peuvent étre séparées, quand ¢’est nécessaire,
en leur appliquant volontairement une force manuelle.
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(57) This invention is a dental implant system having a
temporary abutment (110) made of plastic. An
impression coping (226), also made of plastic, is attached
to the temporary abutment using a snap fit. This snap fit
obviates the need to remove the temporary abutment
during the process of taking an impression of the mouth
in the area around an implant. The cap (218) may be
provided for the temporary abutment that is attached
thereto using the same snap fit mechanism. The snap fit
mechanism comprises projections (142) formed on one
of the components and recesses (238) formed on the
other of the components, where the projections engage
the recesses to maintain the components in a desired
position relative to each other against incidental force.
However, these components may be separated by
deliberate application of manual force when required.
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ABSTRACT

This invention is a dental implant system having a temporary
abutment (110) made of plastic. An impression coping (226), also
made of plastic, is attached to the temporary abutment using a snap
fit. This snap fit obviates the need to remove the temporary
abutment during the process of taking an impression of the mouth in
the area around an implant. The cap (218) may be provided for the
temporary abutment that is attached thereto using the same snap fit
mechanism. The snap fit mechanism comprises projections (142)
formed on one of the components and recesses (238) formed on the
other of the components, where the projections engage the recesses
to maintain the components in a desired position relative to each
other against incidental force. However, these components may be

separated by deliberate application of manual force when required.



WO 97/17967

10

15

20

25

30

CA 02238016 1998-05-15

PCT/USS6/18447

DENTAL IMPLANT SYSTEMS AND METHODS
RELATED APPLICATIONS

This application claims priority of U.S.
Provisional Patent Application Serial No.
60/006,855, which wag filed on November 17, 1995.

FIELD OF THE INVENTION

The present invention relates to
prosthodontic¢ methods and apparatus and, more
specifically, to such methodg and apparatus that
simplify the making of dental impressions employed
to fabricate a restorative tooth prosthesis.

BACKGROUND OF THE INVENTION

Many systems and methods are currently
available for replacing lost teeth. These systems
and methods comprise the following basic steps.
First, an implant is threaded into a cavity formed
in the patient's jaw at the location of a lost
tooth. The implant is then allowed to
osseointegrate with the jaw bone. 2 technician
will then fabricate a prosthetic tooth on a
permanent abutment member. The permanent abutment
member is then attached to the implant to mount
the prosthetic tooth at its appropriate location.
In this context, the permanent abutment member
forms the structural attachment between the
prosthetic tooth and the implant, and the
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prosthetic tooth functionally and aesthetically
replaces the exposed portion of the lost tooth.

Tt should be clear that thisa basic praocess
can be employed when replacing a plurality of
teeth as well as when replacing a single tooth.
In the following discussion, the present invention
is described in the context of replacing a single
tooth; but one of ordinary skill in the art will
recognize that the principles of the present
invention are equally applicable to the
replacement of more than one tooth at a time.

The step of fabricating the prosthetic tooth
varies with the particular patient but reguires
that the position of the implant be captured so
that the resulting prosthesis performs as reqguired
both functionally and aesthetically. TIf the
pogition of cthe implant is not accurately
captured, the resulting prosthesis may not
function properly and may not:look natural when
attached to the implant.

The prosthesis fabrication process comprises
the steps of taking an impression of the area of
the lost tooth and, with the impression, forming a
model of the area of the lost tooth. The process
of taking tﬁe impression comprises the steps of
attaching an impression coping to the implant,
injecting hardenable impression material into the
area surrounding the impression coping, and, when
the impression material hardens, removing the
impression material with the impression copinag
encagsed therelin. To fabricate the model, an
analcog of the implant is then attached to the

impression coping encased in the impression.
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Hardenable model material iz then placed around
the implant analog and allowed to harden. The
model, with the implant analog buried therein, is
then removed from the impression.

The position of the implant analog in the
model should, and in most systems will, reflect
the position of the implant in the mouth; that is,
the model will contain surfaces corresponding to
the surfaces of the teeth and soft tissue, with
these model surfaces being accurately located
relative to the implant analog. If the model
accurately reflects the position of the implant in
the mouth, a technician can acgourately fabricate
the prozthetic tooth in a laboratory setting.

While most currently available systems for
replacing lost teeth allow the fabrication of a
model that accurately reflects the position of the
implant in the mouth, these systems each have
drawbacks that, in general, result in the process
of replacing lost teeth being fairly complicated
and expensive.

To the Applicant's knowledge, all of the
currently available systems and methods employ
metal parts down to the implant during the process

- of taking the impression. Such metal parts are

precision machined and thus relatively expensive.
Although metal parts are in theory reusable, they
must be sterilized between each use, And evan if
sterilized, these metal parts are often difficult
to clean completely. Accordingly, in practice
these parts axre often discarded after being used
once to eliminate the possibility of cross-
contamination.
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The use of metal parts also increases the
complexity of previously available .systems or
methods for replacing lost teech. More
specifically, during the process of taking an
impression and subseguently creating a model from
that impression, it is necessary to temporarily
join two compeonents together (i.e., the impression
coping is joined to the implant and the implant
analog is joined to the impresision coping) . Using
currently available systems, whenever two metal
components are temporarily Jjoined together, one of
two methods must be used: (a) one of the
components mist be directly threaded onto the
other; or (b) one of the components is intermally
threaded, the other compomnent is unthreaded, and a
separate screw engages the threaded componént to
attach the unthreaded component. to the threaded
component .

In the case where both of the components are
threaded, one component is usually fixed and the
other is rotated relative to the fixed component.
For one component to be directly threaded onto
another, one of these components must be freely
rotatable relative to the other. For example, in
certain systems, healing abutments are provided
with a threaded post extending therefrom. To
attach the healing abutment to the implant, the
healing abutment is rotated relative to the
implant such that the threaded post formed thereon
is received within the threaded cavity defined by
the implant.

Rotating one component relative to the other

is not possible in many situations; for example,
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this is not pogsible when one of the components is
an implant fixed within the mouth and the other is
arn impression coping fixed within an impression.

Accordingly, with previocusly available
systems, the various components employed are
attached to each other using threaded screws
during the process cof taking an impression and
making a model therefrom. A screw is used to
securely attach the impresgion coping to the
implant while the impression material is injected
around the impression coping. And a screw is also
used to attach the implant analog to the
impression coping during the process of making the
model from the impression.

The use of gcrews to attach the impression
coping ontoc the implant increases the complexity
of the process of taking the impression. The
dentist must thread the screw into the implant
before the impression is taken and remove the
screw from the implant to remove the impression
from the mouth.

Another important drawback of prior art
systems and methods of replacing teeth is that
these systems commonly employ 20-30 components
each having a specific purpose. Many of these
components work only with a specific subset of
other components.

In any case, all of the components of a given
system must kept in inventory. And accurate
records be kept to ensure that the oral surgecn,
dentist, and laboratory technician all have the
right parts at the right time. Further, because
these components are small and many differ only in
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size, the difference between one component and
anothexr incompatible component may not be obvious
to the naked eye, possibly resulting in confusion
among various similar leooking parcts.

The fact that certain components work only
with certain other components reduces the
flexibility of the system. For example, in
certain prior art systems, the permanent abutment
member must be selected prior to the process of
making the impression because a particular
impression coping must be used for the selected
permanent abutment. If, subseqguently, the dentist
or laboratory technician determines that another
type of permanent abutment is more appropriate, a
new impression with a different impression coping

must be made.
RELATED ART

Perhaps the mosSt common commercially
available dental implant system is marketed by
Branemark. The Branemark system employs a large
oumber of metal components that are relatively
expensive. Additionally. as generally discussed
above, the dentist must decide at the time the
impression is made what type of permanent abutment
will be used to fabricated the prosthetic tooth.
This reduces the flexibility of the overall
process, because a new impression must be taken if
it is later determined that a different type of
permanent abutment member is more appropriate.

Branemark also markets a specialized single
tooth dencal) implant system under the trade name
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CeraOne. The CeralOne process employs a titanium
abutment that is attached to an implant aftexr
second stage surgery. -‘This abutment has an
elongate exposed portion that extends
substantially above the gum line, and a flexikle,
synthetic polymer healing cover is placed over the
abutment while the tissue heals after second stage
surgery.

To take an impression using the CeraOne
product, impression material is placed arcund the
healing cover and allowed to harden. The
impresgion is removed f£rom the mouth, with the
healing cover gliding off of the exposed elongate
portion of the healing abutment.

The CaeraOne product may be used to replace
only a single tooth; the cover that =lips cn and
off of the elongate projection on the healing
abutment prevents an impression being taken of
more than one implant because the implants are
normally not parallel. The covers would not be
able to slip off the non-parallel projections on
the healing abutments. And in practice, this
cover is typically not used while the gum tissue
is allowed to heal after second stage surgery
because the material from which it is made tends
to absord odors and become unclean even during
this relatively short period,

A third type of relevant dental implant
system is marketed by 31 under the trade name EPS.
The EPS system is similar to the Branemark system
in that it uses a large number of metal
components. The EPS system is alsc typical in
that members such as healing abutments or caps are
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threaded to allow them to be directly attached to
the implant. And the EPS sgsystem employs a
separate sicrew to attach impression copings and
permanernt abutments onto the implant.

The need thus exists for dental implantc
syscems and methods that are simple to implement,
allow the dental professional flexibility in the
selection of permanent abutments, regquire fewer
steps during fabrication of the prosthetic tooth,
and are less expensive than those currently
available on the marketplace.

OBJECTS OF THE INVENTION

From the foregoing, it should be apparent
that one object of the present invention is to
provide an improved aystems and methods for
replacing lost teeth. ‘

Another more specific object of the present
invention is to provide such methods and systems
having a favorable mix of the following
characteristics:

minimizes the use of expensive, precigsion

milled components;

reduces the number of parts that must be kept

on hand to implement such systems and
methods ;

employs low profile parts that allow a

flapper rto be worn after first and
second stage surgery before the
prosthetic tooth is permanently attached
to the implant;
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simplifies the process of taking an
impression

accurately captures the emergence profile of
one or more implants in a patient's
mouth;

delays the decision on which type of
permanent abutment will be used to
maintain for as long as pogsible
flexibility in the selection of the
permanent abutment member;

allows the use of technigues that are
suitable for mass production resulting
in componentg that may be discarded
afrer a single use to prevent cross-
contamination; and

can be used with implants and permanent
abutments currently available on the
market.

SUMMARY OF THE INVENTION

These and other objects are obtained by the
present invention, which is a system orxr method for
replacing lost teeth. The present invention
employs a temporary abutment that is attached to
an implant member during second stage surgery.
This temporary abutment member is left on the
implant when the dentist makes an impression of
the area of the mouth surrounding the implant. To
caprture the location of the implant, an impression
feather is attached to the temporary abutment
using a snap fit. The temporary abutment and
impression coping are both made of plastic and one
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of these isg provided with the projecrion and the
other with an indentation. The projectiocon engages
the indentation when the impression coping is in
the appropriate position relative to the temporary
aburment and maintains the impression coping in
this position throughout the process of injectihg
impression material around the impression coping.

When the impression material hardens, the
entire impression may be simply lifted away from
the implant. The snap fit that mounts the
impression coping on to the temporary abutment is
designed to allow manual removal of the impression
coping, and thus the impression itself, from the
implant.

From the foregoing description, it should be
seen that the dentist does not need to remove the
temporary abutment before making the impression.
The dentist need only snap on the impression
coping and make the impression. This
significantly reduces the amount of time required
to take an impression.

When the impression is delivered to the
laboratory for the purpose of manufacturing a
prosthetic tooth, a temporary abutment and analog
of the insert are snap fit onto the exposed
portion of the impression coping. Model material
is then placed around the implant analog and
allowed to harden. At this point, the model may
be simply lifted away from the impression, with
the snap fit formed between the temporary abutment
attached to the implant analog and the impression
coping easily being overcome by deliberate
applicatidn of manual force.
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The model thus contains an implant analog
that captures the position of the implant in the
mouth. The laboratory -technician may then
fabricate the prosthetic tooth on the model using
conventional technigques.

Significantly, the decision on the type of
permanent abutment that is to be used can bé
delayed until after the model has been made. This
allows the laboratory technician flexibility in
selecting an appropriate permanent abutment member
even after the impression has been taken.

In the above example, the snap fit was
described in the process of taking an impression
of the location of an implant member in a mouth.
The snap fit employed during this process may also
be used for other components. For example, a cap
mAay be attached to the temporary abutment during
the healing period after the second stage surgery.
Such a cap would prevent food and other debris
form getting inte the interior of the temporary
abutment, but is easily removed by the dentist
using readlily available tools immediately prior to
the attachment of the impression coping onto the
temporary abutment.

Forming a temporary abutment out of plastic
as described herein provides significant
flexibility in the design of the temporary
abutment membex. This abutment member may thus be
adapted to match an existing implant or permanent
abutment currently on the market.

Also, the temporary abutment member may be
mass produced using injection molding techniques.
The preferable material for the plastic components
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used in this system is an acetyl copolymer. This
material may be_accurately injection molded, has
gufficient rigidity to function as set forth
above, is durable, and is biocompatible.

A dental implant system or method congtructed
in accordance with the present invention greatly
reduces the number of parts reguired to provide a
flexible dental implant system, subgtantially
reduces the cost of many of these components, and
provides significant flexibility not herectofore
seen in such systems and methods.

BRTEF DESCRIPTION OF THE DRAWINGS

FIGS. 1-16 depict a prosthodontic procedure
employing the principles of the present invention-

FTG. 17 depicts an exemplary implant used in
the procedure depicted in FIGS. 1-16.

FIG. 18 depicts an exemplary abutment screw
assembly as used in the procedure depicted in
FIGS. 1-16.

FIGS. 19A-D depict an exemplary temporary
abutment as used in the procedure depicted in
FIGS. 1-16.

FIG. 20 depicts an exemplary abutment cap
used in the procedure depicted in FIGS. 1-16.

FIG. 21 depicts an alternative abutment screw
assembly that may be used in many situations in
place of the abutment screw assembly shown in FIG.
18. ‘

FIGS. 22A-B depict an exemplary impression
feather used in the procedure depicted in FIGS. 1-
16.
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FIG. 23 depicts an exemplary pick up post
that may be used to take an impression.

FIG. 24 depicrs a surgical impression coping
that may be used to take an impression during
stage one surgery .

FIG. 25 depicts a temporary cylinder that may
be used to take an impression.

FIGS. 26 and 27 depict members that may be
used during the restoration process for replacing
a tooth with a temporary tooth to allow for
further maturation of the implant in the bone:;

FIGS. 28 and 29 depict alternative screws
that may be employed to attach the temporary
abutment of the present invention to an implant;

FIG. 30 is a front, elevational cut-away view
depicting a another exemplary temporary abutment,
implant member, and snap fit system;

FIG. 31 is a cutaway view taken along lines
31—31 in FIG. 30 |

FIG. 32 is a front elevational view depicting
an impression feather having a base portion that
forms a part of the snap fit system shown in FIG.
31;

FIG. 33 is a bottom plan view of the
impression coping shown in FIG. 32;

FIG. 24 is an elevational cut-away view
depicting yet another exemplary temporary abutment
and implant; and

FIG. 35 is a front, elevational, cut-away
view depicting a screw employed to mount the
temporary cylinder of FIG. 26 onto a temporary
abutment member.
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DETAILED DESCRIPTION

Referring initially to FIGS. 1-16, depicted
therein is a prosthodontic procedure for
fabricating and implanting a tooth prosthesis.
This procedure employs a system for making
impressions constructed in accordance with, and
embodying, the principles of the present
invention.

As an overview, the prosthodontic procedure
shown in FIGS. 1-16 can be broken down into five
distinct phases each comprising a number of steps:

PHASE 1: FIGS. 1-4 show what is referred to
as stage cne gsurgery in which an implant
is placed into the jaw bone.

PHASE 2: FIGS. 5-7 depict what is referred
to as stage two surgery in which a
healing abutment is attached to the
implanc.

PHASE 2: FIGS. 8-11 depict the impression
stage in which an impression is made of
the patient's mouth.

PHASE 4; FIGS. 12-15 depict the restorative
phage in which the impression is used to
fabricate a prosthetic tooth.

PHASE S5: FIG. 16 depicts the final stage in
which the prosthetic tooth is mounted
onto the implant.

To provide some perspective, initial
reference is made to FIG. 5, which shows a portion
of a patient's mouth 10 where a gap 12 exists
bectween first and second adjacent teeth 14 and 16.
Shown at 18 in FIG. 5 is the site at which the
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prosthetic tooth is to be lcocated. FIG. 1 is a
slightly enlarged cut-away view of the patient's
mouth 10 at the gap 12 .

Additionally, dQuring the process depicted in
FIGS. 1-16 the various steps will normally be
performed by a periodontist or oral surgeon, &
dentist, and laboratory technicians. In
particular, a surgeon will normally perform the
steps associated with Phases 1 and 2 described
above, a dentist will perform the steps associated
with Phases 3 and 5, and laboratory technicians
will perform the steps associated with Phase 4.

During the first phase of the prosthodontic
procedure, often referred to as stage one surgery,
the surgeon makes an incision in the patient's
gum 20 to expose the edentulous, or jaw, bone 22.
The surgeon then drills a hole 24 in the jaw bone
22 (FIG. 1). The surgeon then taps the inner
surface 26 of the jaw bone 22 surrounding the
hole 2Z4 such that this surface 26 is threaded
(FIG. 2). A metallic fixture insert 28 having a
threaded outer surface 30 mactching the inner
surface 26 is then threaded into the hole 24 in
the bone 22 (FIG. 3) .

The insert 28 also has a threaded inner
surface 32 defining a screw chamber 34. After the
ingert 28 has been threaded into the jaw bone 22,
a cover screw 36 is threaded into the screw
chamber 34. The gum 20 is then sutured as shown
at 38 such that the gum 20 c¢overs the entire
implant 28 and cover screw 36 (FIG. 4).

At this point, sStage one surgery is complete
arnd the patient enters an osseointegration period
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of approximately 3-6 months. The osseointegration
period allows the jaw baone to integrate the

implant 28. During the osseocintegration pericd,

primarily for cosmetic reasons the patient will
usually wear what is referred to as a flipper (not
shown) over the implant site 18.

After the implant 28 has been integrated into
the jaw bore 22, the patient enters the second
phase of the procedure, commonly referred to as
phase two surgery, in whic¢h the surgeorn attaches a
temporary abutment 40 onto the insert 28. To
accamplish this, the surgeon assembles an abutment
screw 42 onto the temporary abutment 40 (FIGS. 5
and 6). The abutment screw 42 passes through the
temporary abutment 40 and into the screw cavity 34
formed in the insert 28. The abutment screw 42 is
then tightened to attach the temporary abutment 40
onto the insert 28 (FIG. 7). An abutment cap 44
is placed onto the temporary abutment 40 over the
screw 42 (FIGS. 6 and 7). The gum tissue is then
allowed 1-3 weeks to heal.

The temporary abutment 40 and abutment cap 44
are made with a low profile such that, when
installed, they are approximately same level as
the gum line. Accordingly, while the gum tissue
is healing arocund the temporary abutment 40, a
flipper may be worn over location 12 without
interference by the temporary abutment 40 or
abutment cap 44.

After the gum has healed from the affects of
stage two surgery, the patient goes to the dentist
responsible for the restorative work. The dentist
will initially remove the cap 44 and attach what
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will be referred to herein as an impression
feather 46 onto the temporary abutment 40 (FIG.
8). The dentist then positions an impression tray
(not shown) over the impression feather 46 and
inserts impression material 48 into the impression
tray around the impression fearther 46 (as well as
the surrounding gum and teeth) .

The impression material 48 solidifies to form
an impression 50 comprising the solidified
impression material 48 and the impression
feather 46 (FIG. 10). The impression 50 is
removed from the patient's mouth and sent to the
laboratory for the restorative work.

Upon receiving the impression 50 from the
dentist, the laboratory technicianz will form an
analog assembly 52 comprising an implant
analog 54, a temporary abutment 56 identical to
the abutment 40 attached to the implant 28, and a
screw 58 to hold the implant analog 54 and
temporary abutment 56 together (FIGS. 10 and 11).

The temporary abutment 56 is then actached
onto the impression feather 46 such that the
implant analog S2 is spaced and extends from the
impression feather 46 in the same manner as the
implant 28 (FIG. 11).

Model material 60 is then placed onto the
impression 50 around the analog assembly 52 (FIG.
12) . The model material 60 solidifies to form a
model 62 and the impressicon 50, including the
impression feather 46, is removed from the model
62. At this point, the temporary abutment 56 is
still mounted on the implant analog 54 by the
screw S8 (FIG. 13) .
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The next step is to remove the screw 58 and
temporary abutment 56 from the model 62 (FIG. 14).
The model now corresponds to the patient's mouth,
with the implant analog 54 at a iocation
corresponding to that of the implant 28 in the
patient (FIG. 14).

At this point, a permanent abutment 64 may be
selected and attached to the implant analog 54 to
allow the fabrication of a tooth prosthesis, or
replacement tooth, 66 (FIG. 15).

Once the replacement tooth 66 has been
fabricated, the patient goes back to the dentist
where the temporary abutment: 40 is removed and the
permanent abutment 64 and replacement tooth 66
attached to the implant 28 (FIG. 16).

The prosthodontic procedure descrxibed abave
will vary depending upon such factors as the
desires of the patient, the techniques employed by
the surgeon and dentist, and the type of
restorative work invelved. Within this overall
context, however, the systems and methods of the
present invention provide a number of benefits.

For example, the systems and methods of the
present invention greatly simplify the dentist's
Jjob during Phase 3 when the dentist makes the
impression. The dentist need only remove the
abutment cap and insert the impression feather
before making the impression. After the
impression is removed, the dentist simply replaces
the abutment cap. The dentist need not remove and
reinsert the healing abutment when making the
impression.
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Additionally, the style of permanent abutment
may be selected in the laboratory during Phase 4
and need not be known at the time the impression
iz made. The present invention thus greatly
simplifies the dentists Jjob by reducing the numbex
of implant parts that the dentist must keep in
inventory and track for each patient.

Another important aspect of the present
invention is that certain key parts may be made
cheaply out of disposable plastic and not out of
surgical grade metals. In particular, the
temporary abutment, abutment cap, abutment screw,
and impression feather may be made wholly or in
part out of plastic. Making these parts out of
plagtic allows them teo made cheaply enough to be
disposable and obviates the need to sterilize them
between each use.

Referring now to FIGS. 17-35, a number of
components that may be used with the basic
procedure described in relation to FIGS. 1-16&6, or
minor variations thereof, will be described. The
procedure depicted in FIGS. 1-16 may be performed
with improved results over similar prior art
methods without the exact components described in
relation to FIGS. 17-35, but these components
optimize the performance of this procedure.

Before describing the particulars of the
components depicted in FIGS. 17-35, several
important concepts should be explained. At the
heart of the process depicted in FIGS. 1-16 are
the remporary abutments 40 and 56. These
abutments are intermediate members that transition
betweernn the implant 28 (or implant analog 46) and
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one or more other ¢omponeritbs the positions of
which need to be fixed relative to the implant.
The abutments 40 and %6 thus perform two basic
functions: they engage the implant 28 and they
form a snap fit chat securely mounts another
component relative to the implant (or the analog
thereof) . .

The physical structure necessary to engage
the implant is dependent upon the exact implant
selected. Temporary abutments having structure
necessary to engage three commercially available
implants are depicted in FIGS. 1SA-D, 28, and 25.
Other structures may be similarly formed to engage
other implants not discussed in this application.
The formation of the appropriate structure for a
given implant type can be easily implemented
during the process of fabricating the mold used to
manufacture a glven temporary abutment. And
typically, it will be necessary to manufacture and
carry in inventory temporary abutments having
structure adapted to engage any implant that is
commercially available on a significant level.

The snap f£it of the present invention can
also be formed in one of a number of different
ways. A first exemplary snap f£it is embodied in
the components shown in FIGS 18A-D and 20, 223-B,
26, 27, 28, and 29, A second exemplary snap fit
system is embodied in the components shown in
FIGS. 30-34.

The exact details of the snap f£it are not
critical to implement the principles of the
pregent invention and other snap fit systems may
be employed with similar effect. To function



WO 97/17907

10

15

20

25

30

CA 02238016 1998-05-15

PCT/US96/18447

-21-

flexibly and reliably, the snap fit systems of the
present invention have two characteristics: first,
they are formed of projections and depressions
that mate to positively hold one member onto
another; and second they have a geometric shape
that can be used Lo key one component relative to
another. While both of these characreristics have
advantages in the particular environment
described, the present invention can be practiced
with snpap fit systems having either or neither of
these characteristics and still obtain certain
advantages over the prior art.

Once the details of the snap fit are
determined, all components should be manufactured
with the selected snap fit. Unlike the situation
in which a number of different temporary abutments
will norxrmally be manufactured to match each style
of commercially available implant, only one snap
fit gystem needs to be and should be employed.

The wvarious components used to ilmplement the
basic prosthodontic procedure described above with
reference to FIGS. 1-16 will now be described. In
the following discussion, the geometry of these
components will f£irst be described in detail,
after which the function of the component geometry
will be discussed.

Referring initially to FIGS. 19A-D, depicted
therein at 110 is a temporary abutment identical
to the abutmentsg 40 and 56 described above. The
temporary abutment 110 has a longitudinal axis 2,
an cuter surface 112, and an inner surface 114
defining a centrally extending bore 116.
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The outer surface 112 comprises an upper
portion 118, a side portion 120, and a lower
portion 122. The upper and lower surface portions
118 and 122 are flat and generally arcuate. The
side surface portion 120 comprises a generally
cylindrical upper area 124 adjacent to the upper
surface portion 118 and curved lower area 126
adjacent to the lower surface portion 122. The
lower area 126 is smoothly and continucusly curved
from the upper area 124 to the lower surface
portien 122,

The inner surface 114 defines the shape of
the central bore 116 such that the bore 116
comprises a lock portiom 128, a screw receiving
portion 130, and a hex receiving portion 132.

As perhaps best shown in FIG. 19A, the logk
portion 128 of the central bore 116 has a shape
that will be referred to herein as “coronal”. In
particular, the lock portion 128 is defined by =a
generally cylindrical first portion 134 of the
inner surface 114 having a diameter dl. Vertical
grooves 136 formed in the inner surface first
portion 134 further define the shape of the lock
portion 128.

Additionally, a locking groove 138 (FIG. 19D)
is formed on the first portion 134 of the inner
surface 114. The vertical grooves 136 extend
through the inner surface first portion 134 and
the locking groove 138 such that the inner surface
portion 134 and the grocove 138 are discontinuous.

The screw receiving portion 130 of the
central bore 116 is defined by a generally
cylindrical second portion 140 of the inner
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surface 114 having a diameter d2. This diameter
d2 is less than the diameter di1 of the inner
surface First portvion 134. A rcunded, annular,
horizontal retaining projection 142 extends from
the inner surface second portion 140 adjacent to
the central bore lock portion 128.

The hex portion 132 of the central bore is
defined by a six-sided hex portion 144 of the
inner surface 114. This shape is perhaps begt
shown in FIG. 18C.

First and second conical portions 146 and 148
of the inner surface 114 are formed on a
triangular, annular, horizontal projection 150
arranged between the inner surface second portion
140 and the inner surface hex portion 144. The
conical surface portions 146 and 148 meet at an
annular transition ridge 152. The conical surface
portions 146 and 148 and transiction ridge 152
define a transition portion 154 of the central
bore 116.

Referring now to FIG. 18, depicted therein at
156 is an abutment sdrew assembly identical to the
abutment screw assemblies 42 and 48 described
above. The abutment screw assembly 156 comprises
a screw body 158 and an O-ring 160.

The screw body 158 has a threaded internal
surface 162 and an external surface 164. The
external surface 164 comprises, from bottom to top
in FIG. 18, a threaded portion 166, a shaft
portion 168, a conical portion 170, an increased
diameter portion 172, an O-ring groove 174, and a
hex body 176.
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To obtain the assembly 156, the O-ring 160 is
seated in the O-ring groove 174. When so seated,
incidental movement between the screw body 158 and
the O-ring 160 is prevented.

Referring now to FIG. 21, depicted therein is
an abutment screw assembly 178 used in a mannexr
gimilar to the abutment screw assemblies 42 and 48
described above.

The abutment screw assembly 178 comprises a
screw body 180 and a seating cap 182. The screw
body 180 is a simple cylinder with an externally
threaded outer surface 184. The seating cap 182
has an outer surface 186 having a cylindrical
portion 188, a conical portiom 190, and a hex
portion 192. The seating cap 182 is rigidly
connected to the screw body 180 such that axial
rotation of the c¢ap 182 is transmitted to the body
180.

Referring now to FIGS. 28 and 29, these
figures illustrate how the abutment screw
assemblies 156 and 178 erngage the temporary
abutment 110. In both cases, the annular
retaining projection 142 on the interior surface
114 of the abutment 110 engages a portion of the
screw assembly such that the screw assembly is
captured within the central bore 116.

More particularly, as shown in FIG. 28 the
flexible O-ring 160 has a slightly larger diameter
than the annular retaining projection 142. The
screw assembly 156 may be inserted into the
¢entral bore 116 such that the O-ring 160 is
within the screw receiwving portion 130 of the
central bore 116, however, because the O-ring 160
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is compressible and deflects slightly to allow it
to enter the screw receiving portion 130. Once
the O-ring is within the bore portion 130, the O-
ring 160 will engage the retaining projection 142
Lo prevent inadvertent .removal of the screw
assembly 156. But deliberate application of force
in 2. direction shown by arrow C will cause the O-
ring 160 to compress and allow the screw assembly
156 to be removed from the central bore 116.

Similarly, as shown in FIG. 29 the conical
surface 150 of the screw assembly 178 has a
slightly larger diameter than the annulax
retaining projection 142. By manufacturing at
least the seating cap 182 of the screw assembly
178 out of plastic, the parts may be fabricated
such that the conical surface 190 will pass by the
retaining projection 142 such that the hex body
192 is within the screw receiving portion 130 of
the central bore 116. Once the conical surface is
within the bore portion 130, the seating cap 182
will engage the retaining projection 142 to
prevent inadvertent removal of the screw assembly
178. But deliberate application of force in a
direction shown by arrow C will allow the screw
assembly 156 to be removed from the central bore
116 if desired.

additionally, in each of the situations shown
in FIGS. 28 and 29, scme movement between the
screw assemblies 156 and 178 and the abutment 110
along the abutment axis A is allowed. As will be
explained in further detail below, this allows the
abutment to be l1ifted slightly and rotated
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relative to the insert even after the position of
rhe screw assembly is fixed.

Referring now to FIG. 17, depicted therein is
an implant 210 identical to the implant 28
described above. The implant 210 is conventiocnal
and will be described herein only to the extent
necessary for a complete understanding of the
present invention.

The implant 210 has, in addition to the
threaded external surface 30, threaded intermal
surface 32, and sc¢rew cavity 34 briefly described
above, an upper shoulder 212, upper surface 214,
and hex body 216. The upper shoulder 212 is
generally cylindrical. The upper surface 214 is
flat, disc-shaped, and is bounded at its outer
periphery by the shoulder 212. The hex body 216
extends from the upper surface 70. The screw
cavitcy 34 passes through the upper surface 212 and
the hex body 214. The entire implant 28 is
generally symmetrical about its longitudinal axis
D, with the external surface 30, internal surface
32, screw cavity 34, upper shoulder 212, uppexr
surface 214, and hex body 216 all being coaxially
aligned with the longitudinal axis D.

Referring now co FIG. 20, depicted therein is
an abutment cap 218 identical to the abutment cap
44 described above. The abutment cap 218
comprises a cylindrical base poxtion 220, a dome-
shaped cover portion 222, and a locking ring 224.

FIGS. 22A and 22B illustrate an impression
feather 226 identical to the impression feather 46
described above. The feather 226 comprises a base
portion 228 and an upper portion 229. The overall
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shape of the base portiom 228 is perhaps best
shown in FIG. 22B and is sized and configured to
match the dimensions of the lock portion 128 of
the central bore 114 of the temporary '
abutment 110.

In particular, the base portion 128 comprises
a wall 230 having a cylindrical outer surface 232
and a hex-shaped imner surface 234. Projecting at
intervals from the from the outer surface 232 are
vaertical alignment projections 236. The base
portion outer surface 232 is dimensiocned to fit
srnugly within the cylindrical inner portion 134 of
the abutment inner wall 114. The alignment
projections 236 are similarly dimensioned to f£it
snpugly within the alignment grooves 136 formed in
the abutment inner wall 114. The base portion 128
of the impression feather 226 may thus be received
within the lock portion 128 of the abutment
central bore 116 in a manner prevents relative
axial rotation between the feather 226 and the
abutment 110.

Additionally, locking projections 238 extend
from the cylindrical outer surface 230 of the base
wall 228.

The upper portion 229 of the impression
feather 226 comprises a series of horizontal
flanges 240 that extend from a central post 242.
The flanges 240 are ocffset from the flanges above
and below by 380 degrees. The purpose of the
flanges 240 is to create a secure interconnection
between the impression feather 226 and the
impresgion in which it is captured.
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With an understanding of the shape of the
foregoing components 110, 156, 178, 210, 218, and
226, certain steps in the prosthodontic procedure
{iliustrated in FIGS. 1-16 will be now described in
further detail.

Referring initially to the step depicted in
FIG. 6, in that step the abutment screw 42 is
captured within the temporary abutment 40 as
described above and may thus be transported to the
patient's mouth as an assembly. Thig lessens the
likelihood that the surgeon will drop or ocherwise
mishancdle the components used during stage two
surgery.

Between FIGS. 6 and 7, the abutment cap 44
has been placed onto the temporary abutment 40.
The cap 44 is manufactured such that it engages
the temporary abutment 40 with a simple snap fiec.
More specifically, the locking ring 224 formed on
the cap 44 is sized, dimensioned, and spaced from
the cover portion 222 thereof such that the ring
224 engages the locking groove 138 formed on the
inner surface 114 of the abutment 40. So engaged,
the cover portion 222 of the cap 44 nests snugly
against the upper surface 118 of the abutment 40
to prevent material from entering the center bore
116.

Between the steps depicted in FIGS. 7 and 8,
the abutment cap 44 is removed from the temporary
abutment 40. To faciiitare this removal, a notch
242 (FIG. 19B) is formed orn the abutment 110. a
dental pick may be inserted into this notch under
the cap cover porticm 222 to pop the cap 24 off of
the abutment 40.
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Prior to the step shown in FIG. 8, the
impression feather 46 was attached to the
temporary abutment 40. - This attachment is made by
a snmap fit similar to that employed to attach the
cap 44 onto the abutment 40. In particular, the
locking projections 238 formed on the base 228 of
the impression feather 46 engage the locking
groove 138 formed on the inmer surface 114 of the
abutment 40. This engagement prevents lnadvertent
removal of the impregsion feather 46 from the
abutment 40 but may easily be overcome by the
application of deliberate force on the impression
feather 46 away from the abutment 40.

An identical attachment is formed between the
impression feather 46 in the impression 50 and the
second temporary abutment 56 as shown in FIGS. 10
and 11.

"Many of the components described above may be
made out of any material that i1s biclogically
inert and strong enough to withstand the loads
encournitered during ingertion and while being worn
in the patient's mouth. Certainly any surgical
grade metal such as titanium would work
satisfactorily, although the primary benefits of
the present invention are obtained by
manufacturing the at least portions of these
components out of dental grade plastic.

In particular, the temporary abutment 110,
seating cap 182, abutment cap 224, and impression
feather 226 are all preferably fabricated out of
plastic such as an acetyl copolymer. In any
situation where a snap fit is employed to atrtach
two components together, at least one, and
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preferably both, of these components must be
manufactured ocut of plastic to allow the
deflection rnecessary to achieve the snap fic.

Referring now to FIGS 23-27, depilcted therein
are certain additional components that may be
employed using the systems and components of the
present invention. It should be noted that these
additional compeonents will normally be used during
variations of the basic procedure depicted in
FIGS. 1-16 as fitrs a particular circumstance.

FIG. 23 depicts a pick up post 244 that
passes through a central bore 246 formed in the
impression feather 226 or in one of the membeaers
depicted in FIGS. 24, 26, or 27. A threaded end
248 of the post 244 allows the post 244 to fix the
poéiticn the member through which,it passes
relative to an implant.

FIG. 24 depicts a surgical impression feather
250 that may be used during phase one surgery to
obtain an impression indicating the location of
the implant. A lower post 252 of the surgical
impression feather 250 enters the screw chamber 34
defined by the implant to form a frictiom fit that
holds the feather 250 in place while the
impression is being taken. The post 252 is not
threaded, however, and may be withdrawn when the
impression is removed.

FIG. 25 depicts a temporary cylinder 254
adapted to be attached to the temporary abutment
110 by the pick-up post 244. The bottom end
thereof has a corona type fastener to key the

cylinder 256 relative to the temporary abutment
110.
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FIGS. 26 and 27 depict a cylinder 256 and a
preped abutment 258, respectively. These members
256 and 258 may be attached to the temporary
abutment 110 and implant 210 and preped like a
tooth to support a temporary or permanent
restoration. These members 256 and 258 have bases
260 and 262 that allow them be snap fit onto =a
temporary abutment such as the temporary abutment
110.

FIG. 325 depicts the cylinder 256 attached to
the abutment 40 and implant 28 by a screw 264.

The base 260 of the c¢cylinder 256 engages and forms
a snap-fit with the abutment 40. The screw 264
has a head portion 266, a shaft portion 268, and a
threaded portion 270. " A hex recess 272 is formed
in the head portion 270. The cylinder 256 defines
a central bore 274 having a fLirst, larger diameter
portion 276 and a second, smaller diameter portion
278. A shoulder surface 280 is formed at the
juncture of the bore portiouns 274 and 276.

The shaft portion 268 of the screw spaces the
treaded portion 270 from the head portion 266 such
that, when the threaded portion 270 is rotated
onte the threaded surface 32 of the implant 28,
the head portion 266 acts on tChe shoulder surface
280 to hold the cylinder 256 onto the abutment 40
and the abutment 40 onto the implant 28. The base
260 thus keys the cylinder 256 onto the abutment
40, and the screw 264 holds the assembly of the
cylinder 256, abutment 40, and implant 28
together. The cylinder 256 can thus support, on a
temporary basis. a temporary or permanent
restcoration.
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Referring now to FIG. 30, depicted therein is
a prosthodontic assembly 310 comprising a
temporary abutment 312, implant 314, and screw
316. The temporary abutment 312 has &
longitudinal axis A, an outer surface 318, and an
inner surface 320 defining a centrally extending
bore 322. The implant 314 has an external
surface 324 having a threaded portion 326 and an
internal surface 328 having a threaded
portion 330. The screw 316 has 2 head portion 332
and a shaft portiocm 334. A threaded surface 336
is formed on the shaft portion 334.

In general, the screw 316 attaches the
temporary abutment 312 to the implant 314. The
specific structure that allows this attachment
will be Qescribed in further detail below.

In general, the screw 316 passes through the
cenrcral bore 322 such that the threaded surface
336 on the screw engages the threaded portion 330
of the internal surface 328 of the implant 314.

The ocuter surface 318 differs from the outer
surface 312 of the temporary abutment 110
described above in that it is adapted to mate with
the implant 314. In particular, the exterior
surface 324 of the implant 314 has a conical
portion 3328 that forms a shoulder of the
implanc 314. The interior surface 328 of the
implant 314 defines, in addition to the threaded
porrvion 3230 described above, a hex portion 340.
Referring te FIG. 31, it can be seen that the hex
portion 340 Fefines a hex chamber. To allow theée
temporary abutment 312 to securely engage the
implant 314, a frustoconical surface 342 and
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hexagonal projection 344 are formed thereomn. The
abutment conical surface 342 is angled with
regspect to the longitudinal axis A to abut the
frustoconical surface 338 formed on the implant
314. Similarly, the hexagonal projection 344 is
sized and dimensiocned to be snugly received within
the chamber defined by the hexagonal surface 340
on the implant member 314. Thus, when the
temporary abutment 312 ig attached to the implant
314, the conical gsurfaces 338 and 342 abut each
other and the hexagonal projection 344 on the
abutment 110 is received within the hexagonal
cavity defined by the hexagonal surface 240 on the
implanct 314.

The central bore 322 comprises a lock
portion 346 and a screw receiving portion 348.
The lock portion 346 ig similar in operation to
the lock portion 128 of the central bore 116
described above. |

The lock portion 346 is defined by a first
portiocn 348 of the interior wall 320. This wall
portion 348 is generally hexagonal in shape. In
particular, this wall portion 348 comprises six
identical wall segments 350 each having an
elliptical recess 352 formed therein.

Referring now for a moment to FIGS. 32
and 23, depicred therein is an impression
coping 354 adapted to mate with the temporary
abutment 312. The impression coping 354 is in
most respects the same as the impression
coping 226 described above. The primary
difference between these is that a base
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portion 356 of the coping 354 is adapted to mate
with the temporary abutment 110.

In particular, the bage portion 356 has a
hexagonal body 3%8 having six identical surfaces
360, with a projection 362 formed on each of the
surfaces 360. The hex member 358 is sized and
dimensioned to be snugly received within the
locked portiom 346 of the central bore 322, with
the projections 362 being received within the
recesses 352. The recesses 362 engage the
projections 362 to form a snap pit that locks the
impression coping 354 onto the temporary
abutment 312 as described above. The locking
system formed by the base portion 356 of the
impresgion coping 354 and the first portion 346 of
the central bore 322 maintains the impression
coping in an appropriata-relationship to the
temporary abutment 312 during the process of
taking the impression. But the impression coping
354 can be removed by the application of
deliberate manual force on the impression coping
354 away from the temporary abutment 312.

Tt should be recognized that the base portion
356 of the impression coping 354 may be
substituted on any of the components described
above that are intended to be mounted on to the
temporary abutment 110. The impression coping 354
igs simply exsmplary of these other components.

Referring now te FIG. 30, it can be seen that
the central bore 322 further comprises a second,
head receiving portion 364. This head receiving
portion 364 is defined by a cylindrical wall 366
and a frustoconical wall 368. The head portion



' WO 97/17907

10

15

20

25

30

CA 02238016 1998-05-15

PCT/US96/18447

-35-

332 of the screw 316 has a frustoconical wall 370
that is arranged at the same angle as the

wall 368. Accordingly. as the screw 316 is
axially rotated, its threaded surface 336 engages
the threaded portion 330 of the implant 314 to
pull the conical surface 370 on the head portion
332 against the conical surface 368 defining the
head receiving portion 36é4.

Referring now to FIG. 34, depicted at 410
therein is yet another exemplary implant assembly
constructed in accordance with, and embodying, the
principles of the present invention. This
assembly 410 comprises yet another exemplary
temporary abutment 412 that is attached to an
implant 414. The implant 414 is a special type of
implant referred to as a Morris taper. The
temporary abutment 412 has been modified to the
Morris tapexr style implant 4314.

The implant 414 has an exterior surface 416
and an interior surface 418. The exterior surface
is adapted to be threaded into a patient's bone
and be ossecintegrated therewith. An upper
portion 420 of the exterior surface 416 is formed
in a downwardly tapering frustoconical shape. The
inner surface 418 has an upwardly taperxing
frustoceonical surface 422 that extends at an angle
of approximately 6 degrees relative to the
longitudinal axis of the impiant 414 . These two
surfaces 420 and 422 meatbt at an annular uppermost
portion 424 of the implant 414-

The inner surface 418 of the implant 414 thus
defines a frustoconical region 426 above a
threaded region 428 defined by a threaded surface
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430. This arrangement allows the temporary
abutment 412 to be directly threaded onto the
implant 414, obviating -the need for a separate
screw.

The temporary abutment 412 thus does niot have
= central bore extending all the way therethrough,
instead having an upper cavity 432 defined by an
ipner wall 424. The ipper wall 434 has an upper
portion 436 comprising six surfaces 438 each
having an elliptical or ovoid depression 440
formed therein. Inner wall 434 also has a
cylindrical portion 442. The upper cavity 432
cperates in the same basic manner as the first and
second portions of the central bore 3222 describad
above to allow componehts having a base portion
sucll as the base portion 356 of the impression
coping 354 described above to be attached to the
temporary abutment 412.

Formed on a2 lower portion of the temporary
abutment 110 is an inwardly facimg frustoconical
surface 444 and an outwardly facing frustoconical
surface 446. The surfaces 444 and 446 are sized
and dimensioned to match the surfaces 420 and 418,

‘respectively, formed on the implant 414. The

aburment outer surface 446 further comprises a
threaded portion 450 below the frustoconical
portion 448. The surface portions 446, 448, and
450 are arranged and dimensioned relative to each
other to allow the temporary abutment 410 to be
threaded onto the implant 414 as follows. The
rhreaded surface portion 450 engages the threaded
inner surface portion 430 of the implant 414 such
that, when the abutment 412 is rotate about its
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axis, these threaded surfaces engage Lo displace
the temporary abutment 412 towards the implant
414. At some point, the surfaces 446 and 448 will
engage the surfaces 420 and 418 to snugly attach
the temporary abutment 4122 onto the implant 414.
The abutment can then be uged in the same basic
manner as the temporary abutments of the present
invention as described above.

Another aspect of the present invention not
readily apparent from the drawings is the relative
size of the various components shown and described
herein. For example, the temporary abutments may
be sold with different external diameters D (FIG.
189C) . An appropriate abutment diameter is then
selected for a particular situation. Other
components, such as the cap 218 and impression
coping 226, need not be provided in different
sizes to match the different diameters of the
temporary aburment. Thus, once the external
diameter D is selected, no other size choices need
be made in implement the procedure of the present
ipvention. This allows, for example, only one
type of cap 218 need be manufactured and kept in
inventory.

From the foregeoing, it should be clear that
the invention may be embodied in other specific
forms without departing from the spirit or
essential characteristics thereof., The present
embodiments are therefore to be considered in all
respects as illustrative and not restrictive.
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I claim:

1. A prosthodontic procedure for transferring

a location of an implant member implanted in a
patient's mouth to a model of the patient's mouth,

comprising the steps of:

providing a first temporary abutment member
having a bore defined by an inner wall of
the first temporary abutment member;

displacing the first temporary abutment member
gsuch that it engages the implant member;

fastening the first temporary abutment member
to the implant member by passing a
fastener through the bore in the first
temporary abutment member and into a
threaded cavity in the implant member;

providing a prosthodontic member having a base
portion;

forming a recess on one of the abutment member
inner wall and the base portion of the
prosthodontic member;

forming a projection on the other of the
abutment member inner wall and the base
portion of the prosthodontic member;

displacing the prosthodontic member towards the
first temporary abutment member until the
projection engages the recess to form a
snap fit that prevents inadvertent removal
of the prosthodontic member but which
allows the prosthodontic member to be
removed by application‘of deliberate force
thereon; "

forming an impression of the patients mouth .
such that the prosthodontic member is
embedded in the impression;

applying deliberate force to’ the impression

such that the projection disengages from
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the recess, thereby allowing the
impression and the prosthodontic member
embedded therein to be removed from the
patient's mouth;

providing a second temporary abutment member;

attaching the second temporary abutment member
to the prosthodontic member embedded in
the impression;

providing an analog of the implant member;

attaching the analog of the implant member to
the second temporary abutment member to
form an impression assembly; and

forming the model of the patient's mouth from
the impression assembly.

2. A prosthodontic procedure as recited in
claim 1, further comprising the step of forming one
of the first temporary abutment member and the
prosthetic member out of plastic.

3. A prosthodontic procedure as recited in
claim 2, in which both the first temporary abutment
member and the prosthetic member are formed out of
plastic.

4. A prosthodontic procedure as recited in
claim 3, in which the prosthodontic member is an

impression member.

5. A.prosthodontic procedure as recited in
claim 1, in which the prosthodontic member is an
impression member, the procedure further comprising
the steps of:

fabricating a prosthetic tooth using the model;

mounting the prosthetic tooth onto the implant.
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6. A prosthodontic assembly comprising:

an implant member implanted into a patient's
jaw bone;

a first prosthodontic member having an inner
surface defining a bore having first and
second bore portions, where the first bore
portion is adapted to mate with a portion
of the implant member;

a second prosthodontic member having a base
portion adapted to mate with the second
bore portion, where the second
prosthodontic member is in a desired
position relative to the first
prosthodontic member when the base portion
mates with the second bore portion;

a fastener extending through the bore and into
a threaded cavity in the implant member to
fix the first prosthodontic member
relative to the implant member; and

attachment means comprising a projection and a
recess for attaching the second
prosthodontic member onto the first
prosthodontic member in the desired
position, where the projection engages the
recess such that the second prosthodontic
member is attached to the first ’
prosthodontic member in a manner that
resists inadvertent removal of the second
prosthodontic member from the first
prosthodontic member but allows removal of
the second prosthodontic member from the -
first prosthodontic member by application
of deliberate, manual force on the second
prosthodontic member in a direction away

from the first prosthodontic member.

A mm—. - oven S ST
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7. A prosthodontic assembly as recited in
claim 6, in which the projection is formed on one of
the inner surface of the first prosthodontic member
and the base portion of the second prosthodontic
member and the recess is formed on the other of the
inner surface of the first prosthodontic member and
the base portion of the second prosthodontic member,
the projection being sized, dimensioned, and located
relative to the recess to enter and engage the
recess when the second prosthodontic member is in
the desired position.

8. A prosthodontic assembly as recited in
claim 7, in which at least one of the first and

second prosthodontic members is made of plastic.

9. A prosthodontic assembly as recited in
claim 8, in which both the first and second

prosthodontic members are made of plastic.

10. A prosthodontic assembly as recited in
claim 6, in which at least one of the first and
second prosthodontic member is injection molded out
of plastic.

11. A prosthodontic assembly as recited ird
claim 6, in which the first prosthodéntic member is

an abutment member.
12. A prosthodontic assembly as recited in
claim 11, in which the bore extends through the

abutment member.

13. A prosthodontic assembly as recited in

claim 12, in which the inner surface of the abutment

ARMECAINTOD QUCCT
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member further defines a third bore portion for
receiving the screw member in a manner that allows
the screw member to rotate relative to the abutment
member until the screw member engages the inner
surface to securely hold the abutment member against
the implant member.

14. A prosthodontic assembly as recited in
claim 13, in which the first bore portion is adapted
to receive a portion of the implant member in a
manner that prevents rotation of the abutment member
relative to the implant member when the abutment
member is attached to the implant member.

15. A prosthodontic assembly as recited in
claim 11, in which the second abutment member is an
abutment cap that covers the bore in the temporary

abutment member.

16. A prosthodontic assembly as recited in
claim 11, in which the second abutment member is an
impression member configured to be embedded in

impression material.

17. A prosthodontic assembly as recited in
claim 11, in which the second abutment member is
cast in gold during fabrication of a prosthetic ’

member.
18. A prosthodontic assembly as recited in

claim 11, in which the second abutment member is a

temporary cylinder.
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19. A prosthodontic assembly as recited in
claim 11, in which the second abutment member is
surgical impression member adapted to be embedded
in impression material to indicate a location of

5 an implant member.

20. A prosthodontic procedure comprisging the
steps of:
osseointegrating a first implant member at =z
10 desired location;
attaching a first temporary abutment member
Lo the first implant membexr;
attaching an abutment cap memher onto the
first temporary abutment membex;
15 allowing gingival tissue around the firsc
temporary abutment member to heal;
removing the abutment cap member from the
first temporary abutment member:;
artaching an impression member onto the first
20 temporary abutment member;
applying impression material to the
impression member;
allowing the impression material) to solidify
to form an impression in which the
25 impression member is embedded;
removing the impression member from the first
temporary abutment member with the
impression member still embedded in the
impression;
30 attaching a second implant member onto a
second temporary abutment member
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attaching the second temporary abutment
member to the impression member embedded
in the impression;

applying model material to the second
temporary abutment member and second
implant member;

allowing the model material to solidify to
form a model in which the second implant
member is embedded;

removing the second temporary abutment membexr
from the impression member;

removing the second temporary abutment member
from the second implant member;

attaching a pezﬁanent abutment member to the
second implant member;

forming a prosthetic member on the permanent
abutment member:;

removing the first temporary abutment member
from the first implant member; and

attaching the permanent abutment member and
prosthetic member to the first implant
member .

23 . A procedure as recited in claim 20, in

which the step of attaching the abutment cap
member onto the first temporary abutment member
comprises the steps of:

forming a projection on one of an innerx
surface of the first temporary abutment
member and & base portion of the
abutment cap member; amnd

forming a recess on the other of the inner

surface of ‘the first temporary abutment
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member and the base portion of the
abutment cap member; wherein

the projection is-sized, dimensioned, and
located relative to the recess to enter
and engage the recess when the abutment
cap member is attathed to the first
temporary abutment member.

22. A procedure as recited in claim 20, in
which the step of removing the abutment cap member
from the first temporary abutment member comprises
the step of applying deliberate manual force to
the abutment cap member in a direction away from
the first temporary abutment member.

23. A procedure as recited in claim 20, in
which the step of attaching the impression membexr
onto the first temporary abutment member comprises
the steps of: ‘

forming a projection on one of an inner

surface of the first temporary abutment
member and a base portion of the
impression member; and

forming a recess on the other of the inner

surface of the first temporary abutment
member and the base portion of the
impression member; wherein

the projection is sized, dimensioned, and

located relative to the recess to enter
and engage the recess when the
impression member is attached to the

first temporary abutment member.
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24. A procedure as recited in claim 20, in
which the step of removing the impression member
from the first temporary abutment member comprises
rthe step of applying deliberate manual force to
the impression in a direction away from the first
temporary abutment member.

25. A procedure as recited in claim 20, in
whiceh the step of attaching the second temporary
abutment member onto the impression member
comprises the steps of:

forming a projection on one of a base portion

of the impression member and an inner
surface of the second temporary abutment
member; and

forming a recess on the other of the base

portion of the impression member and the
inner surface of the second Cemporary
abutment member; wherein

the piojection is sized, dimensioned, and

located relative to the recess to enter
and engage the recess when the second
temporary abutment member is attached to
the impression member.

26. A procedure as recited in claim 28, in
which the gstep of removing the second temporary
abutment member from the impression member
comprises the step of applying deliberate manual
force to the medel in a direction away fLfrom the
impression member.
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27. A procedure as recited in claim 20, in
which the step of attaching the first temporary
abutment member onteo the implant member comprises
the steps of:

5 forming a bore in the first temporary
abutment member defined by an inner wall
thereof;

forming a threaded chamber in the implant

member;

10 providing a screw member having a threaded
portion adapted to engage the threaded
chamber in the implant member and an
increased diameter portion;

passing the threaded portion of the screw

15 member through the bore in the first
temporary abutment member; and

rotating the screw member sguch that the

threaded portion therecf engages the
threaded cavity in the implanc member,

20 thereby displacing the screw member
until the increased diameter portion
thereof engages the inner wall of the
first temporary abutment member.

25 28 . A procedure as recited in claim 27, in
which the step of attaching the first temporary
abutment member onto the implant member comprises
the steps of:
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forming a body portion on the implant member;
forming the bore in cthe first temporary
abutment member such that the bore
containsg a receiving portiom adapted to
5 receive the body portion on the implant
member; wherein
the body portion of the implant member
engages a portion of the inner wall of
the first temporary abutment member that
10 defines the receiving portion of the
bore to prevent rotation of the first
temporary abutment member relative to
the implant member.

15 29. A method as recited in c<laim 20, in
which the at least one of the first temporary
abutment member, abutment cap, impression member,

second temporary abutment member is made of
plastic.
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