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MOLDS FOR CUSTOM DENTAL IMPLANT ABUTMENTS AND IMPRESSION POSTS

This application claims the benefit and is a continuation-in-pé.rtﬁA‘of | Gféek Patent
Application Serial Nos. 20140100327 (filed June 13, 2014), 20140100642 (filed December 16,
2014), 20150100090 (filed March 4, 2015), and 20150100111 (filed March 12, 2015), which are
each incorporated By reference herein in their entirety. '

TECHNICAL FIELD

This invention is directed to molds and methods of using molds for the fabrication of
custom, intra-orally and extfa—orally modifiable, abutments and impression posts that can be
used in the surgical and prosthetic stage of dental implant treatment and the use of such
abutments and impression posts in dental implant related procedures.

BACKGROUND

The replacement of missing and hopeless teeth with dental implants is a very
common practice. Once an implant is surgically placed, it is usually allowed to heal for a
time frame of a few weeks in order for the process of its osseointegration with the jaw to be
completed, before it can receive its final prosthesis. A part known as a healing abutment is
coupled with the implant immediately after the latter is placed in the jaw, or at a later
stage after the osseointegration process has been completed, in order to protect the
prosthetic connection of the implant from the invasion of soft and/or hard tissue. This
ensures the accessibility of the prosthetic connection of the implant after osseointegration is
complete and it is desired to carry out the process of the prosthetic rehabilitation of the implant.
Thus, after the completion of osseointegration, a process that may take from one to nine months,
the healing abutment is disconnected from the implant and an impression post replaces it in
order to proceed with the impression stage of the implant. Following the impression stage, the
healing abutment is reconnected with the implant and finally it is replaced by the final dental
implant prosthesis, which is supportéd by the implant that is anchored in the jaw. The existing
healing abutments and impression posts on the market, along with the methodology involved in
their use in the different stages of implant treatment, present a lot of shortcomings. Furthermore,
the existing healing abutments and impression posts provided to the dentist by the different
implant supply companies are prefabricated and it would be a great advantage if the dentist was
be able to fabricate their own custom abutments and impression posts with improved
characteristics using the molds of our invention.

Thus, before the invention described herein, dentists faced a significant problem arising
from the limitations in choice of shape, size and material of fabrication of the healing abutments

and impression posts that are provided by the different implant companies.
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.- - ..Itis a common practice among dentists to use dental implants and parts from more than

one implant company, which often have available healing abutments and impression posts of
different dimensions and shapes. Thé mismatch between the parts supplied by the different
implant companies forces the dentists to change their utilized protocols of treatment between
different clinical cases, depending on the company that supplied the utilized implant.

The healing abutments available on the market with their relatively narrow cylindrical
shape generate a narrow gingival emergence profile and this creates difficulties at the stage of
the final implant prosthesis installment onto the implant, due to the difference in shape and
dimensions between the gingival emergence profile and the emergence profile of the final
prosthesis. The cdnsequence of the above is that during prosthesis installment the latter pinches -
and traumatizes the soft tissue causing bleeding in the area and pain to the patient making
necessary the use of local anesthesia. _

The healing abutments available from most of the implant supply companies are made
out of titanium and modifications to them are not recommended, even when modification is
necessary. Thus, the use of large size healing abutments in many clinical cases is impossible
because their body will interfere with the adjacent teeth making their installation onto thek
implant without any modifications of their size and shape difficult to impossible.

Before this invention, in order for a dentist to overcome the problem of a narrow

| gingival emergence profile developed from the healing abutments available in the market, it was

necessary on the dentist’s behalf to use a time and money consuming process for both the dentist
and the patient. Specifically, the dentist utilizes sequenﬁally new temporary prostheses
expanding laterally the volume of the sub-gingival portion of the temporary prostheses
gradually, in order to expand the gingival emergence profile. This is a process that can take
anywhere between a few weeks to a few months until it is successfully completed.

In a small scale today there are healing abutments that can be scanned by a digital
scanner in order for a digital impression to be fabricated. The disadvantage of these healing
abutments is that they are not customizable and thus they fail to generate a three dimensionally
ideal shape gingival emergence profile in all clinical cases. This does not allow the dentist to
take ﬁﬂl advantage of the tools that digital dentistry through CAD-Cam machinery potentially
provides to the dentist. ‘ '

Another important clinical problem is the accurate recording and transfer of the gingival
emergence profile at the impression stage, from the mouth to the working cast, where the lab
technician will fabricate the final implant prosthesis. The impression posts available from the
different implant companies have a narrow emergence profile that corresponds to the narrow

emergence profile of the healing abutments they provide and do not have properties that allow
2
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- their ready customization. A-dentist that has created a custom emergence profile through the use

of a temporary prosthesis finds a difficult situation as to the way that they can record and
transfer accurately the created custom gingival emergence profile from the mouth to the working
cast, due to the difference in shape and dimensions of the latter as compared to the shape and the
dimensions of the impression posts available to the dentist from the implant supply companies.

The impression posts that are commercially available are straight. Angulated impression
posts are not available in the market. Thus, in clinical cases where the implant is located in the
jaw with angulations different than the ones of the adjacent teeth, the dentist might not be able '
to install onto the implant a straight impression post as its body may interfere with the crowns of
the adjacent teeth or the inipression posts of the adjacent implants. Moreover, at the stage of
impression removal from the mouth the different angulations of the aforementioned elements
might lead to the development of areas of deformation of the impression material around the
impression post, a fact that negatively affects the preciSion of the impression. _

. The impression 'faosts available today also do not have the désign and properties that
allow their ready modification to temporary abutments that can be used to support a temporary
prosthesis.

There is a patent application (US 20140124969) that concerns a jig that is utilized for the
fabrication of straight asymmetrical custom healing abutments. That patent application concerns
a jig that the application says can fabricate straight, custom, asymmetrical healing abutments
with irregular surfaces. There is no claim for the utilization of this jig for the fabrication of, in
addition to the straight healing abutments, angulated healing abutments and straight or angulated
impression posts.

SUMMARY OF INVENTION

This invention is directed to molds and related methods for the fabrication of custom
potentially modifiable intra-orally and extra—orally abutments and impression posts with various
degrees of angulationé (including straight or zero degrees of angulation) towards the vertical that
can be utilized in the surgical and prosthetic stage of dental implant treatment. Such an
angulated custom abutment can be utilized at the stage of surgical implant placement or later at
the stage of implant uncoveﬁng, for the development of a custom shape gingival emergence
profile around the platform of an implant that presenfs angulations different than the ones of the
longitudinal axis of the final prosthesis that it will receive, or of the adjacent teeth or adjacent
implants. These custom angulated abutments have a design and properties that allow them to be
prepped intra-orally in the same manner as per natural teeth preparation and in this way they can
be utilized after their pfoper modification as temporary abutments that can support a temporary

prosthesis. The custom. angulated, potentially modifiable impression posts can be utilized at the
3 .
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- ..impression stage for the accurate recording and transfer of-the location .of the implant platform .

in the jaw, the orientation of the implant prosthetic connection and the developed gingival
emergence profile around the implant platform from the mouth onto the working cast where the
final implant prosthesis will be fabricated according to the aforementioned information. Both the
custom potentially modifiable abutments and impression posts have properties that allow them
to be scanned by a digital scanner for the generation of a digital impression that can be utilized
for the digital fabrication of the final prosthesis with the use of CAD-Cam machinery.

Our invention relates to molds, to methodology involved, and to extra parts and materials
that can be utilized either in a dental office or in a small scale manufacturing facility for the
fabrication of custom potentially modifiable abutments and impression posts with Qarious
degrecs of angulations that can be utilized in dental implant treatment.

The mold of our invention comprises a base preferably made out of metal (steel,
titanium, aluminum, etc.) or ceramic material. Molds fabricated by the aforementioned materials
present higher durability in the manner of time and frequency of use compared to molds
fabricated exclusively by commonly used elastomeric materials.

The mold of our invention includes sockets of a geometrical shape that resemble
prosthetic connections of different types and sizes. This way the use of independent implant
analogs embedded in the mold is not required (these are rcquircd for the subject matter of US
patent application 20140124969). The advantage of this characteristic of our mold is that it
ensures the stable position of the prosthetic connection in the mold in contrast to a structure that
receives implant analogs within its base where the right or wrong placement of the latter along
with their stability in their final position might affect the effectiveness of its use. Furthermore,
this characteristic reduces significantly the cost of production for the mold.

The mold of our invention has a superstructure as a continuation of the aforementioned
base. The superstructure is preferably made out of metal, or ceramic, or acrylic, or elastomeric
material. This superstructure has open wells with specific emergence shapes that comprise two
parts integrated as one piecce. The first part of the well of the superstructure that is in
continuation with the prosthetic connection of the base of the mold represents the negative
replication of the shoulder of a titanium abutment and impression post that comprises the core of
the custom abutment and custom impression post, respectively. The specific design does not
allow the invasion of the curable (i.e., curable or settable) biocompatible material further than
the top border of the shoulder, preventing its approximation with the implant platform and the
possibility of its micro invasion in the prosthetic connection of the base of the mold. This type

of micro invasion could initiate problems in the appropriate assembly of the prosthetic
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The second part of the well of the superstructure comprises a continuation of the ﬁfst
part and has an oval shape gradually expandable laterally towards the proximal end, with regular
surfaces and symmetrical sections. The symmetrical design of the well allows the fabrication of
custom abutments with an oval, symmetrical shape suitable for use in a vast variety of clinical
cases without any limitations regarding the tooth type, or the implant position in the mouth, etc.

The dentist can fabricate through the use of the mold custom potentially modifiable
abutments and impression posts according to the needs of the dentist’s clinical practice.

When practicing the invention, a large variety of abutments and impression posts in
various sizes will be available to the dentist, thereby ovefcoming the problem the dentist is
facing today with the limitations in choice of available healing abutments and impression posts
from the different implant companies. |

By using the inventive mold, the dentist can fabricate custom abutments and impression
posts that allow the dentist to apply the same treatment protocols for all of the dentist’s clinical
cases irrespective of the existing mismatches of the aforementioned parts provided by the
different implant companies the dentist may be collaborating with in the dentist’s clinic.

The custom abutments of our invention are comprised of three parts. The first part
(prosthetic connection) ensures the exact and stable fit and retention of the abutment into the
implant. The second part comprises a titanium shoulder with a polished, or lightly abraded at a
microscopic level, regular surface. The third part comprises of a curable, biocompatible material
with a regular surface and the ability to be highly polished. The advantage of the
aforementioned characteristics of the custom abutments of our invention, in contrast to the
irregular surfaces of the custom healing abutments described in the US patent application
20140124969, is that scientific research has shown that highly polished and regular surfaces of
biocompatible materials, like titanium, composites, or acrylic resin, allow the attachment of the
soft tissue to their surface, improving the final esthetic and biological outcome of the treatment
(Chu Sj, et al. The dual-zone therapeutic concept of managing immediate implant

placement and provisional restoration in anterior extraction sockets. Compend Contin

‘Educ Dent. 2012 Jul-Aug;33(7):524-32, 534; Chu S], Tarnow DP. Managing esthetic

challenges with anterior implants. Part 1: mid-facial recession defects from etiology to
resolution. Compend Contin Educ Dent. 2013 Oct;34 Spec No 7:26-31).
Also, the second part of the custom abutment of our invention with the highly polished

titanium surface allows the preservation of a zone of connective tissue attachment, known as the



10

15

20

25

30

WO 2015/189647 PCT/GR2015/000029

biologic.zone; that protects the underlying hard--tjssu_e‘_(Alb;f,ekt,sson T, Jansson T, Lekholm: u.

Osseointegrated dental implants. DentClin North Am. 1986 Jan;30(1):151-74.). Moreover,
the shoulder ensures that the curable biocompatible material that is connected with the titanium
cylinder maintains a distance from the implant platform and the surrounding hard tissue equal to
the height of the abutment shoulder. This distance ensures the appropriate displacement of the
micro gap present between the two different surfaces (top border of the shoulder and bottom .
border of curable biocompatible material) from the peri-implant hard tissue (Boynuegri AD, et
al. Effect of different localizations of micro-gap on clinical parameters and inflammatory
cytokines in peri-implant crevicular fluid: a prospective comparative study. Clin Oral
Investig. 2012 Apr;16(2):353-61).

The custom abutments and impreséion posts of our invention can be prepped (abraded)
following the same principles as per tooth preparation, aiming for the fabrication of a temporary
prosthesis that can be cemented by use of cement or other bonding agents directly on to the
modified abutment. This specific process cbmprises part of the every day clinical practice of the
dentist and it is very simple to be performed. It also eliminates the need for repetitive
connections and disconnections of the abutments on the implant level, which is a great
advantage for the long-term stability of the peri-implant soft and hard tissues.

, BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A is a perspective view of components of an exemplary mold;

Fig. 1B is a perspective view of components of an exemplary mold;

Fig. 1C is a perspective view of an exemplary mold;

Fig. 1D is a side view of an exemplary mold;

Fig. 1E is a cross-sectional view of an exemplary mold;

Fig. 1F is perspective views of the surface of exemplary prosthetic connections;

Figs. 2A-2C are perspective views of exemplary abutments;

Fig. 2D is a cross-sectional view of an exemplary abutment;

Figs. 3A-3C are perspective views of exemplary impression posts;

Fig. 3D is a cross-sectional view of an exemplary impression post;

Figs. 4A-4C and 4E are perspective views of exemplary impression posts; -

Fig.4Disa pérspective view. of an implant platform and prosthetic connection;

Figs. 5A-5D are perspective views of exemplary abutments;

Figs. 6A-6F are perspective views of exemplary impression posts;

Figs. 7A-7C are perspective views of exemplary abutments;

Fig. 7D is a cross-sectional view of an exemplary abutment; .

6
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“ig. 8 A is.a perspective and partial cross-sectional view of an exemplary impression
post; '
Fig. 8B isa pérspective view of an exemplary impression posti
 Fig. 8C is a perspective view of an excmpvlary retcmion SCIEW;
Fig. 8Disa perspective and partial sectional view of an exemplary impression post;
Fig. 8E is a cross-sectional viéw of an exemplary impression post;
Figs. 9A-9B are perspective views of exemplary retention screws;
Fig. 10A is a perspective view of an exemplary mold;
“Fig. 10B is a perspective view of an exemplary abutment;
Fig. 10C is an exploded, perspective view of an exemplary mold, abutment and retention
screw; o
Fig. 10D is a perspective view of an exemplary prosthetic connection;
Fig. 10E is a cross-sectional, exploded view of an exemplary mold, abutment and
retention screw; v |
Fig. 11A is a perspective view of an exemplary mold;
‘ Fig. 11B is a perspective view of an exemplary impression post;
Fig. 11C is an exploded, perspective view of an exemplary mold, impression post and
retention screw;
Fig. 11D is a perspective view of an exemplary prosthetic connection;
Fig. 11E is a cross-sectional, exploded view of an exemplary mold, impression post and
retention screw;
Fig. 12A is an exploded cross-sectional view of an exemplary xhold;
Fig. 12B is an exploded cross-sectional view of an exemplary mold;
Fig. 13A is an exploded cross-sectional view of an exemplary mold;
Fig. 13B is an exploded cross-sectional view of an exemplary mold;
Fig. 14 is perspective views of aspécts of an exemplary process for installation of
implants;
Fig. 15 is exploded and perspective views of aspects of an exemplary process for
installation of implants;
Fig. 16 is exploded and perspective views of aspects of an' exemplary process for
installation of implants;
Fig. 17A is a perspective view of a step iﬁ an exemplary process for restoring an implant
with a temporary prosthesis using abrasion; '
Fig. 17B is a perspective view of a step in an exemplary process for restoring an implant

with a temporary prosthesis by forming a temporary abutment;
7
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Fig.-17C is a perspective view of step in-an.exemplary process for-restoring an-implant. .. ...

with a temporary prosthesis using digital scanning;

Fig. 18 is perspective views of an exemplary prdcess for restoring an implant with a
temporary prosthesis; k

Fig. 19 is perspective views of an exemplary process for fabricating a prosthesis using a -
working cast; '

Fig. 20 is perspective views of aspe_cts.of an exemplary process for installation of
implants; '

Fig. 21 is perspective views of an exemplary process for installing multiple implants;

Fig. 22Aisa perspective view of an exemplary mold;

Fig. 22B is a perspective view of components of an exemplary mold;

Fig. 23A is a perspective view of an exemplary retention handle; _

Fig. 23B is an exploded, perspectivé view of an exemplary retention handle, abutment
and polisher; ’ '

Fig. 23C is an exploded, perspective view of an exemplary retention handle, impression
post, and polisher; »

Fig. 24A is an exploded view of an exemplary mold;

Fig. 24B is an cross-sectional view of an exploded portion of an exemplary mold;:

Figs. 25A-25F are perspective views of exemplary abutments and impression posts;

Fig. 26 is exploded perspective views of aspects of an exemplary process using a mold to
make a component useful in the installation of an implant;

Fig. 27 is exploded perspective views of aspects of an exemplary process using a moid to
make a component useful in the installation of an implant; |

Fig. 28 is exploded perspective views of aspects of an exemplary process using a mold to
make a éompohent useful in the installation of an implant;

Figs. 29A-29H are perspective views of exemplary abutments and impression posts;

Figs. 30A-30L are perspective views of exemplary abutments and impression posts; and

Figs. 31A-31B are exploded cross-sectional views of an exemplary mold.

DESCRIPTION OF EMBODIMENTS

Embodiments of the invention are described below with the assistance of examples and
with reference to the accompanying drawings.

Figs. lA-lE and 22A-22B show exemplary molds (la, 22a), which are used for the
fabrication of custom and potentially modifiable abutments (Figs. 2A-2D, 2.r) and custom,

potentially modifiable impression posts (Figs 3A-3D, 3.f) with different degrees (including zero
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. degrees) -of :angulations. towards:the:vertical. (1.aa). The molds (1.a,.22.a)-are .comprised of .a

base (1.g, 22.b) and a superstructure (1.m, 22.¢).

The base of the mold (1.g, 22.b) is gcnerally'pcrpendicular towards the vertical (Fig. 1E,
Section A-A, Fig. 24B) and it is preferably made out of metal (titanium, aluminum, stainless
stéel, etc.), or ceramic material, or plastic, or any other material that can achieve stable
dimensions and a well-polished surface. This base (1.g, 22.b) has on its upper surface (22.¢) one
or more sockets of the same or different geometrical shape and dimensions (1.n, 22.z) that
represent prosthetic implant connections of the same or différent' type and dimensions (4.g)
which are oriented with different degrees of angulations (1.aa, 24.a) while its bottom surface is
solid (1.s).

The prosthetic connections (1.n, 22.z) of different types and sizes that will be used
follow a design similar to those that are available on the market of implant prosthetic
connections (Fig. 4D, 4.g) and present a geometrical shape that enables them to have anti-
rotational properties (11.z, 10.z) while at the center or off center of their base they have a
threaded blind bore (24.j) that couple threads with the thread of a long (9.¢) or a short (9.a)
retention screw (Figs. 9A-B) of the angulated abutment (7.r) and or angulated impression posts
(8.k). This retention screw (9.e, 9.a) allows the stable retention of the abutment (7.r) and or the
impression post (8.k) onto the base. Thus, different types of prosthetic connections (1.n, 22.z,
22.n) may be used with anti-rotational properties like, for examples (Fig. 1F), external hexagon
(1.d), internal hexagon (1.€), internal trilobe (1.z), internal octagon (1.h), conical connections
(1.u), cut slots (l.k), circular with vertical grooves (1.1), all of them with different degrees of
bevel and depth. The diameters of the prosthetic connections may vary from about 2mm to
about 8mm. The prosthetic connections (24.n) are oriented in the base of the mold (24.r) with
angulations of their longitudinal axis and the blind threaded bore (24.j) towards the vertical that
vary up to about 45 degrees (Fig. 24A, 24.aa).

Figs. 1A-1E, 22A-22B and 24A-24B illustrate a superstructure (1.m, 22.e, 24.p) that is
generally perpendicular towards the vertical and it is made out of an elastomeric material or
metal or ceramic or acrylic or any other material that has or can acquire an appropriate and well
polished surface. This superstructure (1.m, 22.¢, 22.p) is connected to the base (1.g, 22.b, 24.r)
with mechanical or chemical connection. This superstructure (1.m) could also be one piece with
the base (1.g). _

The superstructure (1.m, 22.e, 24.p) has open wells (1.1, 22.g, 24.b) with parallel
orientation towards the vertical (24.aa) that to their distal end (meaning bottom end (1.r),

towards the base of the mold (1.g, 24.r)) couples precisely the implant prosthetic connection of

_ the base of the mold (1.n, 22.z, 24.n),-while their proximal end (meaning top end (24.k)) is open.

9
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- Every-well-(1.1;-22.g;.24.b} comprises of two parts as one.piece. The first part. (24.h) is.towards .

the distal and is located in continnation of the implant pfosthetic connection of the base (24.n)
and it comprises the negative replication of the upper surface of the shoulder (7.e, 8.5) of an
angulated and/or straight abutment (7.r, 25.a), and/or impression post (8.k, 25.b, 25.g) and it has
a minimum diameter thét is equal to the maximum diameter of their shoulder (7.n, 8.p). The

second part (24.1) comprises a continuation of the first part (24.h) upwards, and comprises the

- negative replication of the custom body (2.j, 2e, 3.s, 3.h) of the corresponding per case, custom

potentially modifiable abutment (2.r, 25.d, 30.e) and impression post (3.r, 25.e, 25.2, 30.z),
which corresponds to an emergence profile of oval or cylindrical shape, gradually expandable
laterally, from the base upwards, and with symmetrical cross-section and regular surfaces (Figs.
2A-2D, 3A-3D). The diameter of every well (1.1, 22.g) differs according to the type and size of
the prosthetic connection of the base (1.v, 22.z) and the minimum diameter of the shoulder of
the angulated abutment (7.n) and impression post (8.p). This does not exclude the possibility for
prosthetic connections (1.n, 22.z, 24.n) of different dimensions to correspond with same size
sockets (1.1, 22.g). The dimensions of the diameter of the two parts (1.j, 24.1, 24.h, 1.p) of every
socket (1.1, 22.g) and of the different sockets to each other (1.l, 22.g) may vary from about
2.5mm to about 14mm. The dimensions of the sockets (1.1, 22.g) in height may vary from about
3mm to about 15mm. The aforementioned range of dimensions does not exclude the further
expansion of this range if the future needs of implant therapy demand such expansion.

Figs. 9A-9B describe a long retention screw (9.e) of the angulated abutment (7.r) and
impression post (8.k) with which (10.u, 11.u) the latter (10.0, 11.p) connect and retain to the
prosthetic connection of the base (10.k, 11.k) of the mold (Figs. 10A-10E, 11A-11E). The long
retention screw (9.€) is preferably made out of metal, or piastic, or ceramic material and it is
descriptively divided to its thread (9.u) and its head (9.h). The head (9.h) has a smooth surface
and a diameter that is larger than the one of the thread (9.u) while at the top end it has an
internal socket of geometrical shape (9.b) that is a polyhedron or conical and it is the negative
representation of the tip of a screwdriver with corresponding geometrical shape and dimensions.
The depth of the socket (9.b) varies from about 2mm to about Smm and its diameter varies from
about Imm to about Smm. The diameter of the head of the retention screw (9.h) is larger than
the maximurh -diameter of the hollow channel of the angulated abutment (7.u) and impression
post (8.a). The diameter of the thread (9.u) of the long retention screw (9.¢) is smaller than the
minimum diameter of the hollow channel (7.u, 8.a). The head (9.h) of the long retention screw
(9.e) couples to the upper part (7.i) of the hollow channel (7.u) of the angulated abutment (7.r)
and to the top part (8.abe) of the hollow channel (8.a) of the angulated impression post (8.k) and

“isolates-them from the space of the open well of the superstructure of the mold (10.j, 11.j) while
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it-expands-height-wise: out-’fovf the proximal open-bore: of the hollow: channel.(10.p,-11.r). to.an -
extent such that the proximal border of its head is located outside the top borders of the
sﬁperstructure of the mold (Figs. 10E, 11E) when the angulated abutment (10.0) and impression |
post (11.p) are connected to the prosthetic connection of the base of the mold (10.k, 11.k). The
purpose of this retention screw (10.u, 11.u) is the retention of the angulated abutment (10.0) and
impression post (11.p) into the mold, to maintain an entrance channel (2.a, Fig. 2D section A-A,

3.a, Fig. 3D section A-A) free of biocompatible material towards the prosthetic connection of

~ the angulated abutment and impression post (2.m, 3.0) for a short retention screw (9.a) that will

be utilized for the connection of the latter (2.1, 3.f) with an implant (4.¢) in the mouth.

Figs. 23A-23C describe a retention handle (23.d) of th»e custom abutments (23.e) and
impression posts (23.h) aiming at the easy and secure polishing of their custom part (2.b, 3.b)
that is fabricated by biocompatible material with polishing brushes (23.u, 23.z) after they are
fabricated and uncoupled by the mold. The retention handle (23.d) is a solid cylinder that has a
flat surface on each of its two ends this flat surface (23.i) has a diameter that is larger than the
diameter of the base of the shoulder of the custom abutment (7.0) and of the impression post
(8.d). The flat surface (23.i)) has one or more sockets (23.g) with shape and dimensions
corresponding to the ones of the prosthetic connections of the base of the mold (1.n, 22.z). Thus
the sockets (23.g) might have a shape of external hexagon (1.d), internal hexagon (1.¢), internal
trilobe (1.z), internal octagon (1.h), conical (1.u), circular with vertical groves (1.i), cut slot (1.k)
with different degrees of bevel and depth. These sockets (23.g) at their base have a blind
threaded bore (23.k) that alloWs the threaded coupling of a retention screw (23.a) of the custom
abutment (23.b) and impression post (23.h) aiming to the secure connection and retention of the
latter onto the handle (Fig. 23A). The longitudinal axis of these sockets may have angulations
towards the vertical that vary from about 0 to about 45 degrees (Fig. 23A). This handlé (23.d) is
preferably metallic or ceramic or plastic or a combination of the aforementioned and its length
varies from about two to about twenty centimeters. '

Figs. 4A, 5A-5D, 6A, 7A-7D and 10A-10E describe an angulated titanium abutment
(7.1) that functions as a core around which the one-piecc custom, potentially modifiable
abutment (2.r) is fabricated by the inventive mold (22.a, 1.a). The abutment (7.1) is a solid piece
that is descriptively divided to three'pa‘rts (74, 70, 7.m).

The first part of the abutment (7.j) is a prosthetic connection that is a conical (4.i), or
polyhedron (4.u) pillar that is the exact negative replication of the prosthetic connection of an
implant (4.g). The prosthetic connection (7.j) interconnects and couple locks to the

corresponding prosthetic connection (1.n, 22.z, 24.n) of the base (1.g, 22.b, 24.r) of the mold

‘(1.a, 22.a) passively and without being -able-to freely rotate (10.s). Thus, the prosthetic = ... ..
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connection-of the impression posts (8.0, 11.i) can have a shape that is.conical (4.1), or external
hexagon (1.d), or internal hexagon (1l.e), or internal trilobe (1.z), or internal octagon (1.h), or
circular with vertical groves (1.1), etc., with different degrees of bevel and depth corresponding
in type and size of the prosthetic connection (4.g) of the implant (4.¢). The angulations (7.aa,
10.2a) of the prosthetic connection of the abutment (7.j, 7.1, 10.1) towards the vertical is similar
to the one (10.aa) of the prosthetic connection (10.k) of the base (1.g, 22.b, 24.r) with which it
couples and varies from about 1 to about 45 degrees. v

Above the prosthetic connection (7.j) there is a second part that is the abutment shoulder
(7.n). The shoulder of the abutment (7.n) is a cylinder of variable section that has a base (7.0) of
which the diameter and shape is exactly the same with the implant platform (4.d) of the
corresponding in size and type implant (4.e). In continuation to the base (7.0) the shoulder (7.n)
has sidewalls (7.z) that are straight (6.a), or convex (6.g), or concave (6.b}, or curved (Fig. 7D
section A-A) and end at the surface that is the upper surface of the shoulder (7.¢). The diameter
of the upper surface ’(7.e) is equal or larger than the one of the base (7.0). The height of the
shoulder (7.n) varies from about lmm to about 7mm. The surface of the shoulder (7.n) is
polished or hghtly etched in a microscopic level. '

The third part is a pillar (7.m) that has cylindrical (7.r), or polyhedron shape (4., 4.2)
with flat (4.m) or flat and curved surfaces (31.eb), where the flat surfaces (4.m) are fully
corresponded in space with one or more of the flat surfaces of the prosthetic connection of the
abutment (4.u). The pillar of the abutment (10.0) might have a concave grove around its body in
proximity to the upper surface of the shoulder (31.¢) that has curved borders (31.eb) and that is
oriented pcrpéndicular to the orientation of the pillar (7.m). The pillar (7.m, 10.0) has
angulations (10.aa) parallel to the vertical when the abutment is coupled with the prosthetic
connection (10.k) of the base of the mold (1.n, 22.z), or the prosthetic connection of the implant
(4.g). The pillar has a height that varies from about 3mm to about 12mm. The surface of the
pillar (7.m) is available in at least two different types. The first type (5.b) has a surface that is
rough with pits and valleys on its full length. The second type (5.a) has only a portion of the
pillar that is in continuation to the upper surface of the shoulder (7.n) and it has a surface that is
rough with pits and valleys while the rest of the pillar has a polished surface. The diameter of
the pillar (7.m) is equal or smaller to the one of the upper surfaces of the shoulder (7.¢).

The titanium abutment (7.r) has a ho]iow channel (7.u) that is descriptively divided in
two parts, an upper (7.i) and a lower (7.h). The diameter of the upper part (7.1) is larger than the
diameter of the bottom part (7.h). The diameter of the upper part (7.i) is larger than the
maximum diameter of a short retention screw (9.a) and of the diameter of the threaded portion

(9.u) of a long retention screw:(9.e) and-at the same time smaller than the diameter of the head.
' 12
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of-the-latter(9:h)~The:diametet. of the lower part (7.h):is. larger than.that of the threaded portion
(9.z, 9.u) and at the 'same_: time smaller than that of the head of the short (9.d) and long (9.h)
retention screw. The hollow channel (7.u) enables the entrance of the retention screw (9.a, 9.¢)
and it.has its upper open bore (7.a) located on a side wall of the pillar (7.m), while the bottom
open bore (7.p) of the hollow Channe% (7.u) is located on »the bottom surface of the prosthetic
connection of the abutment (7.1).

Figs. 30A-30L and 31A-31B describe a two-piece system (30.b) that comprise an

~ abutment (30.a) and a cap (30.aa) that couples with the pillar of the abutment (30.ab). The cap

(30.aa) that we call abutment cap (30.aa) couples onto the pillar of the abutment (30.ab) through
a blind bore which has a length equal to the height of the pillar (30.ab), that has on its bottom
part, aiming to the establishment of a two-piece (30.aa, 30.a) core (30.b) that is used for the
fabrication of a custom potentially modifiable two-piece (30.ha, 30.h) abutment (30.e). The
abutment cap (30.aa) is a pillar with stable or variable section and regular or irregular surfaces
that are smooth or rough or smooth and rough. The pillar (30.aa) has a shape that is cylindrical,
or cylindrical with one flat seat or polyhedron, where the flat surface or surfaces are fully
corresponded in space with one or more of the seats of the prosthetic connection (4.u) of the
abutment (4.a, 30.a). The abutment cap (30.aa), after it is coupled with the pillar of the abutment
(30.ab), extends in height from the upper surface of the abutment shoulder (2.z) to the free end
of the abutment pillar (2.d, 30.ab) or even further than the latter. The internal surface of the
abutment cap (30.aa) has a shape that repliéates the exact negative replication (31.e, 31.z) of the
external surface and or part of the hollow channel of the pillar (30.ab) of an abutment (30.a) that
has a pillar (30.ab) which around its body in the part located close to its shoulder (31.¢, 31.z) has
a concave groove with curved borders (31.eb) that is oriented vertically towards the pillar .
(30.ab). This groove (31.eb) allows the snap on connection (31.za) with its negative replication
(31.ea) present in the inner surface of the corresponding bottom part of the abutment cap (30.aa)

and with this way the complete, stable, precise and snap on coupling of the two piéces (31.z) to

‘one piece (30.b) 1s achieved.

A related method for the fabrication of one-piece custom potentially modifiable
abutments (2.r) with various degrees of angulations towards the vertical (Figs. 10E, 12A-12B,
13A-13B), where the method includes the availability and utilization of a mold (1.a, 22.a) as it
has been previously described. The availability and utilization. of an abutment (10.e) with
different degrees of angulations toward the vertical, that is made out of titanium or other
biocompatible material is coupled through its prosthetic connection (10.i) with the compatible in
angulations and fit prosthetic connection of the base of the mold (10.k) inside the space of the

corresponding well of the superstrueture of the mold (10.b) with a long retention.screw. (10.u, .. .
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10:d)’ that has-been- coated with a: separating or-isolating-material..The.reténtion. screw. couple..
threads to the threaded portibn of the blind bore of the base (24.j). Thus the angulations of the
prosthetic connection of the abutment (10.1) are similar to the prosthetic connection of the base
(10.k) that it is connected with, towards the vertical (10.aa). The shoulder (10.1) and the pillar of
the abutment (10.n) are oriented within the open well of the superstructure of the mold (10.j,
10.b). Specifically, the bottom part of the open well of the superstructure (24.h) receives the:
abutment shoulder (10.1), of which the upper surface (12.bm) isolates the bottom part of the well
of the superstructure (24.h) from the top part (24.1) thereof. The pillar part of the abutment
(10.n) is located within the side borders (10.m, 24.m) of the upper part of the well of the
superstructure (24.1) with an angulations parallel towards the vertical (Figs. 10E, 12A-B, 13A-

B) and in this way it comprises a core around which the body of the custom abutment (Fig. 2D

section A-A) is fabricated. After the final secure coupling of the abutment (10.e) to the
prosthetic connection of the base of the mold (12.bu) with a long retention screw (12.bn), the
space of the bottom part of the well of the superstructure (24.h) is fully isolated from the upper
part of the well (24.1) from the upper surface of the shoulder of the abutment (12.bm) while at

~ the same time the head of the long retention screw (12.bg) isolates the hollow channel of the

abutment (7.u) and it extends outside the top borders of the walls (10.r, 10.g, 24.k) of the open
well of the superstructure (Figs. 10A, 10E, 12A-12B, 13A-B). The long retention screw (12.bn)
before its use is covered with Vaseline or other isolating material in order to prevent the
connection of it with the biocompatible material (12.bl) that will be introduced afterwards to the

well. Following this, a curable biocompatible material (12.bl) with radio-opaque properties and

~ ability to be scanned by a digital scanner (17.¢) is introduced in the space (10.j) between the

inner walls of the upper part (24.1) of the well of the superstructure of the mold (10.m, 24.m)
and the part of the pillar of the abutment (10.n). The biocompatible material extends in height
from the top surface of the abutment shoulder (12.bm) to the top end (10.r, 24.k) of the walls of
the well of the superstructure of the mold (Figs. 13A-13B). After the curing and setting of the
biocompatible material (13.b) the long retention screw (10.d, 12.bn, 10.u) is removed with a
corresponding screwdriver and following the system titanium abutment, biocompatible material
is removed from the mold. This system we refer to as a custom, potentially modifiable abutment
(10.h, 2.r). This system after the long retention screw (10.d, 10.u, 12.bh) is removed pfesents a
hollow channel (2.a, 2.g) that gives access to its prosthetic connection (2.m) that allows the free
entrance of a short retention screw (9.a) when this is needed in the future. The custom
potentially modifiable abutment (10.h, 2.1, 23.b) is then coupled to the socket (23.g) of the upper
surface (23.1) of the retention handle (23.d) with a. long or short retention screw (23.a) and its

body gets polished and-abraded- if needed, with brushes and paste for-abrasion and polishing
14
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(23:z) in order to-establish-its final surface texture and rshapek~(2,3...é) .'«-Followingv.-t_his, the custom .
abutment (10.h, 2.r, 23.¢) is uncoupled from the handle (23.d) with removal of the retention
screw (23.a) and subsequently it gets disinfected and sterilized before it will be used in clinical
practice. The custom, potentially modifiable abutments (10.h, 2.r) that are fabricated with the
methodology described above‘(12.b) have oval or cylindrical shape that expands laferally,
gradually, and upwards with symmetrical section, smooth and regular surfaces and with a large
variety in height, diameter and angulations (Figs. 2A-2D). HoWever, because the custom body
(2.b, 10.z) of the abutment is made out of biocompatible material (12.bl) that can be easily
modified (abrasion) it can be abraded and modified three dimensionally by the dentist, intra-
orally (Fig .18) and extra-orally (Figs. 23A-23C) according to the needs of each individual
clinical case. This way a custom, potentially modifiable one-piece abutment (2.r) is fabricated
with various degrees of angulations towards the vertical. ‘

A related method for the fabrication of two-piece custom potentially modifiable

abutments with various degrees of ‘angulations towards the vertical (30.¢) includes the

" availability and utilization of a mold (1.a) as it has been described herein. One abutment (30.a,

10.e) with different degrees of angulations toward the vertical (10.aa) made out of titanium or
other biocompatible material is coupled through its prosthetic connection (10.) with a
compatible in angulations and fit prosthetic connection of the base of the mold (10.k) inside the
space of the corresponding well of the superstructure of the mold (10.8) and is retained stable in
position with the use of a retention screw (10.u, 10.d) that couple threads with the threaded
portion of the blind bore of the base of the mold (24.j). Thus, the angulations (10.aa) of the
prosthetic connection of the abutments (10.i) is similar to one of the prosthetic connections of
the base of the moild (10.k) that it is connected with, while the upper surface of the shoulder of
the abutment (12.bn) isolates the bottom part of the well of the superstructure (24.h) from the
top part thereof (24.1). Following this, the abutment cap (Figs. 31A-31B, 31.aa) couples with
snap on connection (31.e, 31.z) to the pillar of the abutment (31.ab) so that the pillar (30.ab,

30.ag) as a whole is located within the cap. The snap on coupling (31.za) is achieved with the

- coupling of the concave groove (31.eb) present in the lower part of the pillar with the convex

extension (31.eb) that is the negative replication of the concave groove (3‘l.eb) and which
(31.ea) is present to the corresponding part of the internal surface (31.e) of the abutment cap
(30.aa). The abutment pillar (10.n, 31.ab) and the abutment cap (31.aa) are located sideways
within the side borders of the upper part of the open well of the superstructure with angulations
parallel towards the vertical (31.b) and this two-piece system comprises a core around which the

body of the custom abutment cap (30.ha) is respectively fabricated.
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Following this, a curable»radiompaque and potentially di gitail:lyv,scan,-.able, ‘biocompatible,
material (12.bl) is introduced in the space (10.j) between the inner walls of fhe upper part of the
well of the superstructure of the mold (10.m, 24.m) and the part of the abutment cap that covers
the pillar of the abutment (31.aa). The biocompatible material extends in height from the top

surface of the abutment shoulder (12.bm) to the top end (10.r, 24.k) of the walls of the well of

the superstructure of the mold (Figs. 13A-13B). After the curing and setting of the
biocompatible material (13.b), the abutment cap (31.éa) is mechanically -or chemically
connected with the biocompatible material {12.bl) to form one-piece. Following this, the custom.
abutment cap (30.ha) is pulled out from the pillar of the abutment (30.hb) and then the retention
screw (10.d) is removed and the abutment (10.€, 30.h) is now uncoupled from the mold (10.a).
Following this, the abutment (30.h) is couple threaded to the socket (23.g) of the upper surface
(23.i) of the retention handle (23.d) with a retention screw (23.a) and subsequently the custom
abutment cap (30.ha) is snapped onto the pillar of the abutment (30.hb) and then the custom
body (30.¢) is abraded and. polished with brushes and paste for abrasion and polishing (23.z).
Following this, the abutment cap (30.ha) is uncoupled by the pillar of the abutment and
following the abutment (30.h) is uncoupled from the handle (23.d) with removal of the retention
screw (23.a) and they then receive disinfection and sterilization before their use in the clinical
practice. Following this methodology, a two-piece (30.ha, 30.h) custom potentially modifiable
abutment (30.e) with various degrees of angulations toward the vertical (12.bbb) as this is
determined by the angulations (7.aa) of the prosthetic connections of the abutment (30.a), is

made, This system comprises two pieces (30.ha, 30.h) that can couﬁled and uncoupled with each

~ other.

Figs. 4D, 5A-5D, 6A-F and 8A-E describe angulated closed tray impression posts that
function as cores for the fabrication of the custom potentially modifiable angulated impression
posts (3.f) from the inventive mold (1.a, 22.a). ’

The angulated closed tray impression post (8.k) is preferably made out of metal
(stainless steel, titanium, aluminum, etc.), or ceramic material and it descriptively comprises of a
prosthetic connection (8.0), a shoulder (8.p), a pillar (8.z), a fourth part that we call polymorphic
(8.u), all of them in the form of one piece that presents a hollow channel (8.a) that allows the
free path of a short (9.2) or long (9.¢) retention screw aiming to the couple threaded connection‘
(8 k) of the impressioh post with an implant or an implant analog (4.e). ‘

The prosthetic connection of the impression post (8.0) is a conical (4.1), or polyhedron
(4.k) pillar that 1s the exact negative replication of the prosthetic connection of an implant (4.g).

The prosthetic connection (8.0) interconnects and couple locks to the corresponding prosthetic

~ connection (1.n,22:z) of the base (1.g, 22.b) of the mold (1.a, 22.a)-passively and accurately
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(Figs. ‘11A-D) -and it is unable. to -freely-rotate.(11.5). Thus, the prosthetic -connection. of the

impression posts (8.0, 11.i) can have a shape that is conical (4.1), or external hexagon (1.d), or
internal hexagon (1.e), or intemél trilobe (1.z), or internal octagon (1.h), or circular with vertical
groves (1.1), etc., with different degrees of bevel and depth corresponding in type and size of the
prosthetic connection (4.g) of the implant (4.e). Thus, when an impression post (8.k) is
connected with an implant (4.€) with corresponding in type and size prosthetic connection (4.g),
the prosthetic connection of the impression post (8.0) is inserted passively and accurately to the
prosthetic connection of the implant (4.g) achieving the stable connection of the impression post
(8.k) with the implant (4.¢) and making impossible the rotational movement of the impression
post. The angulations (11.aa) of the prosthetic connection of the impression post (11.i) towards
the pillar (11.n) and the polymorphic part (11.0} of the impression post vary from about 1 to
about 45 degrees. :

Above the prosthetic connection (8.0) there is a second part that is the impression post
shoulder (8.p). The shoulder of the impression post (8.p) is a cylinder of variable section that has
a base (8.d) of which the diameter and shape is exactly the same with the implant platform (4.d)
of the corresponding in size and type implant (4.€). In continuation to the base (8.d) the shoulder
(8.p) has sidewalls (8.r) that are straight (6.d), or convex (6.z), or concave (6.¢), or curved (Fig.
8E section A-A) and end at the surface that is the upper surface of the shoulder (8.s). The
diameter of the upper surface (8.s) is equal or larger than the one of the base (8.d). The height of
the shoulder (8.p) varies from about lmm to about 7mm. The surface of the shoulder (8.p) is
polished or lightly etched in a micrdscopic level.

| The third part is a pillar (8.z) that has cylindrical (5.g, 5.d), or polyhedron shape (4.b,
4.h) that starts from the upper surface of the shoulder (8.s) and ends at the base (8.c) of the

polymorphic part (8.u). The diameter of the pillar (8.2) 1s smaller or equal to the one of the base

of the shoulder (8.d) and subsequently to the one of the prosthetic platform of the implant (4.d).
The pillar (8.z) has a height that varies from about 2mm to about 11mm. The surface of the
pillar (8.z) is available in two different types for the total closed tray angulated impression posts
(Fig. 5A-5D). The first type (5.d) has a surface that is rough with pits and valleys on its full
length. The second type (5.g) has only a portion of the pillar that is in continuation to upper
surface of the shoulder (8.s) that has a surface that is rough with pits and valleys while the rest
of the pillar has polished surface. The rough surface with pits and valleys ensures the stable
mechanical retention of the biocompatible curable material on it (3.b, 3.h). Thus impression
posts with the first type pillar (5.d) are utilized in clinical cases where the depth of the gingival

emergence profile .is deep and the pillar must be customized in its full length, while the

" impression” posts-with second type pillar (5.g) are utilized in clinical cases where the gingival
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-emergence profile is shallow-and 'dnLy‘ a.part of the pillar needs to be customized. The pillar (8.2,

11.n) is oriented parallel to the vertical when the impression ;Sost (8.k) is connected through its
prosthetic connection (11.1) with the prosthetic connection (11.k) of the base of the mold (Fig.
11E).

The polymorphic part (8.u) is a cylinder with variable section that has three vertical,
curved surfaces (8.t) that intercept each other through three vertical, concave surfaces of smaller
radius (8.x). Each of the three curved surfaces (8.t) of the polymorphic part (8.v) is divided into
two convex parts, upper (8.ta, 8.tg) and lower (8.tb, 8.td) from a horizontal, concave surface of
smaller radius (8.y, 8.yb) that is located in their mid-portion (Figs. 8D-8E). The areas of
connection of the different shape surfaces (8.va, 8.vb) are curved without any acute angles. Each
of the convex surfaces (8.te) of the polymorphic part (8.u) presents curved sidewalls (8.ty, 8.tz).
The maximum diameter of the polymorphic part (8.u) is smaller, or equal, or bigger than the
diameter of the base of the shoulder of the impression post (8.d). The horizontal concave surface
(8.y, 8.yb) has a diameter that is equal to the diameter of the pillar (8.z). The polymorphic part
(8.u) as a whole has a smooth surface and its height varies from about Smm to about 20mm. The
polymorphic part (8.u) in cross section (Fig. 8E section A-A) presents a curved surface that is
divided into two equal convex parts, upper (8.tg) and lower (8.td) through a concave surface
(8.yb). The polymorphic part (8.u) in horizontal section (Fig. 8A section B-B) presents a
trihedral shape that resembles a propeller with three wings, of which the outer surface (8.te) is

convex, while the two sidewalls (8.th, 8.tz) are concave. Each of the vertical curved surfaces of

 the polymorphic part (4.j) is fully corresponded in space with one or more of the seats of the

prosthetic connections of the impression post (4.k). The polymorphic part (11.0) is parallel to
the vertical when the impression post (8.k) is connected through its prosthetic connection (11.1)
with the prosthetic connection of the base of the mold (11.k). |

The hollow channel (8.2) of the angulated closed tray impression post (8 k) is divided in
two parts, an upper (8.abe) and a lower (8.abd). The diameter of the upper part (8.abe) is larger
than the diameter of the bottom part (8.abd). The diameter of the upper part (8.abe) is larger than
the maximum diameter of a short retention screw (9.a) and of the diameter of the threaded
portion (9.u, 8.m) of a long retention screw (9.e) and at the same time smaller than the diameter
of the head of the latter (9.1, 8.n). The diameter of the lower part (8.abd) is larger than that of
the threaded portion (9.z, 9.u) and at the same time smaller than that of the head of the short
(9.d) and long (9.h) retention screw. The hollow channel (8.a) has two open bores (8.b, 8.ab).
The upper open bore (8.b) is located on a side wall of the pillar (8.z), or of the polymorphic part

(8.u), or of both (8.z, 8.u) of the aforementioned, while the bottom open bore of the hollow
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channel (8.ab)-is:located: on'the-bottom- surface of the- prosthetic-connection of the-impression
post (8.0). '
Figs. 30A-30L describe a two-piece system (30.d) that comprises an abutment (30.g) and

a cap (30.ga) that couples onto the pillar of the abufmcnt (30.gb). The cap (30.ga) that we call

impression abutment cap (30.ga) couples onto the pillar of the abutment (30.gb) through a blind
bore on its bottom end, and which blind bore has a length that is equal to the height of the pi]lar ,
of the abutment (30.gb), aiming to the establishment of a two-piece (30.ga, 30.g) core (30.d) that
is used for the fabrication of a custom potentially modifiable two-piece (30.ua, 30.u) impression
post (30.2). The impression abutment cap (30.ga) is a post with vvariable section that is divided in
two parts (30.ia, 30.ib) as one piece (30.ga). The first part (30.ia) is a pillar that has a shape that
is cylindrical, or cylindrical with one flat seat, or polyhedron where the flat surface or surfaces
are fully corresponded in space with one or more seats of the prosthetic connection (4.u) of the
abutment (30.g). The pillar (30.ia) has a stable, or variable section and regular, or irregular
surface that is polished or rough while its internal surface has a shape that replicates the exact
negative replication (31.e, 31.z) of the extemal surface alone and or additionally a part of the
hollow channel of the pillar (30.gb) of an abutment (30.g) of which the pillar moreover has a
concave groove with curved borders (31.eb), oriented vertically towards the pillar (31.gb),
around its body in a part (31.€) of it that is located close to its shoulder (2.z) and which groove
(31.eb) allows the complete, stable, precise snap on coupling of the two pieces (31.ea, 31.eb) to
each other (31.za) as one piece (31.z, 30.d). The second part of the impression abutment cap
(30.ib) is a solid cylinder of variable section with three vertical curved surfaces (30.ih) that are
distinguished between each other from three vertical cénvex surfaces of smaller radius (30.id).
The vertical curved (30.ih) and convex (30.id) surfaces are all or some of them fuliy
corresponding in space with all or some of the flat surfaces (4.k) of the prosthetic connection
(8.0) of the abutment (8.k, 30.g). Each one of the three vertical curVed surfaces of the cylinder
(30.ih) is divided in two convex parts, upper (30.i€) and lower (30.iz) from a horizontal convex

surface of smaller radius (30.ig) that is located at their mid-point (Fig.30). The maximum

" diameter of the cylinder (30.ib) is smaller or equal or larger than the diameter of the base of the

abutment shoulder (8.d). The horizontal convex surface of smaller radius (30.ig) has a diameter
that is smaller or equal or larger than the one of the pillar (30.ia). The second part of the
impression abutment cap (30.ib) as a whole has smooth or rough surface and its height may vary
from about 3mm to about 20mm. The impression abutment cap (30.ga) has the same angulations

toward the vertical with the pillar part (30.gb) of the abutment (30.g). The impression abutment

cap (30.ga, 31.ga) and the pillar (30.gb) of the abutment (30.g, 31.gb) are oriented parallel to the
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vertical. when, the system abutment — impression abutment cap (30.d) is coupled to the prosthetic
connection of the base of the mold (31.d).

Following the same steps as previously described for the method of fabrication of
custom potentially modifiable abutments (2.r, 10.h) with the utilization of the inventive mold
(1.a, 22.a) corresponding with them in shape and size custom, potentially modifiable impression
posts (3.f, 11.h) can be fabricated (Figs. 11A-E, 12A-12B, 13A-13B). The impression post
(11.e, 1l.p) is coupled through its prosthetic connection (11.i) with the compatible in
angulations and fit prosthetic connection of the base of the mold (11.k) inside the space of the
corresponding well of the superstructure of the mold (1.1, 22.g) with a long retention Screw
(11.u) that has been coated with a separating or isolating material. The retention screw couple
threads to the threaded portion of the blind bore of the base (24.j). Thus the angulations of the
prosthetic connection of the impression post (11.1) are similar to the one of the prosthetic
connection of the base (11.k) that it is connected with, towards the vertical (11.aa). The bottom
part of the open well of the superstructure (24.h) receives the impression post shoulder (11.1), of

which the upper surface (12.am) isolates the bottom part of the well of the superstructure (24.h)

- from the top part (24.1) thereof. The hollow channel of the impression post (8.a) is isolated byv

the head of the long retention screw (8.n, 9.h, 11.r), which (11.r) extends up to or further out
than the top borders (24.k) of the open well of the superstructure of the mold (24.b). Following
this, a curable biocompatible material (12.al) with radio-opaque properties and ability to be
scanned by a digital scanner (17.¢) is introduced in the space (11.j) between the inner walls of
the upper part of the well of the superstructure of the mold (11.m) and the part of the pillar of

the abutment (11.n). The biocompatible material extends in height from the top surface of the

* shoulder (12.am) to the top end of the ‘pillar (8.¢), without expanding to the polymorphic part of

the impression post (8.u). After the curing and setting of the biocompatible material (13.a) the
long retention screw (12.ag) is removed with a corresponding screwdriver and following this the
system titanium impression post — biocompatible material (11.h, 3.f) is removed from the mold.
This system that we refer to as an angulated custom, potentially modifiable impression post
(11.h, 3.f) may then be connected with a compatible socket (23.g) of a retention handle (23.d)
with a retention screw (23.a) and its body gets polished and abraded if needed (23.u). Following
this, the custom impression post is uncoupled from the handle (23.d) with removal of the
retention screw (23.a) and subsequently it gets disinfected and sterilized before it will be used in
clinical practice. This way, custom, potentially modifiable one-piece impression posts (3.f) with

various degrees of angulations towards the vertical are fabricated through the inventive mold

(1.a).
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A related method "fOr the fabrication of two-piece, custom; potentially modifiable
impression posts with various degrees of angulations towards the vertical (30.z), that
comprises two coupling pieces (30.ua, 30.u) is described below. After the coupling of the
abutment (30.g) through its prosthetic connection with a compatible in angulations and fit
prosthetic connection of the base of the mold (24.n) inside the space of the corresponding
well of the superstructure of the mold (1.1}, the abutment is retained stable and in position
with the use of a retention screw (10.u, 10.d) that couple threads with the threaded
portion of the blind bore of the base of the mold (24.)). The upper surface of the shoulder
of the abutment (7.e) isolates the bottom part of the well of the superstructure (24.h) from
the top part thereof (24.1). Following this, the abutment impression cap (30.ga, 31.ga)
couples with snap on corméction (31.e, 31.z) to the pillar of the abutment (3:O.gb, 31.gb) so
that the pillar (30.gb, 31.gb} as a whole is located within the cap (30.ga, 31.ga). The snap

- on coupling (31.za) is achieved with the coupling of the concave groove (31.eb) present in

the lower part of the pillar with the convex extension (31l.ea) that is the negative
replication of the concave groove (3l.eb) and which (31.ea) is present to the
corresponding part of the internal surface (31.e) of the abutment cap (31.ga, 30.ga).
Following this, a curable radio-opaque and potentially digitally scan-able, biocompatible
material (12.al) is introduced in the space between the inner walis of the upper part of the
well of the superstructure of the mold (12.ad) and the post part of the impression
abutment cap (30.ia). The biocompatible material (12.al) extends in height from the top
surface of the abutment shoulder (7.e) to the top end of the post part of the abutment
impression cap (30.ia). After the curing and setting of the biocompatible material (13.a),
the abutment impression cap. (30.ga) is mechanically or chemically connected as one piece
with the biocompatible material (12.al). Following this, the custom impression abutment
cap (30.ua) is pulled out from the pillar of the abutment (30.ub) and then the retention
screw (10.d) is removed and the abutment (30.g, 30.u) is now uncoupled from the mold
(10.a, 1.a). Following this, the abutment (30.u) is couple threaded to the socket (23.g) of
the upper surface (23.i) of the retention handle (23.d) with a retention screw (23.a) and
subsequently the custom abutment impression cap (30.ua) is snapped onto the-pillar of
the abutment (30.ub) and then the custom body is abraded and polished with brushes and
paste for abrasion and polishing (23.z). Following this, the custom abutment impression
cép (30.ua) is uncoupled by the pillar of the abutment (30.ub) and then the abutment
(30.u) is uncoupled from the handle (23.d) with removal of the retention screw (23.a) and

they both receive disinfection and sterilization before they are used in the clinical practice. .
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Following this' method two-piece (30.ua, 30.u),-custom, potentially modifiable.impression .
posts (30.z) with various degrees of angulations toward the vertical as this is determined
by the angulations (7.aa) of the prosthetic connections of the abutment (30.u) are made.
This system comprises two pieces (30.ua, 30.u) that can couple and uncouple with each
other (31.e,31.2).

Thus the dentist can fabricate through the utilization of the inventive mold (1.a,

22.3) corresponding in shape, dimensions and angulatiohs, custom, potentially modifiable

one-piece (2.r, 10.h) and two-piece (30.e) abutments and custom potentially modifiable

~one-piece (3.f, 11.h) and two-piece (30.z) impression posts for the fuifillment of the

surgical phase of development of a custom emergence profile around an implant platform

that has been placed with similar or different angulations towards the longitudinal axis of

_ the final pfosthesis that will be installed on it but also for the accurate recording and

transfer of the aforementioned information onto the working cast where the final
prosthésis will be fabricated (Figs. 14, 15, 16, 20).

An additional exemplary application of the custom potentially modifiable
abutments with different degrees of angulations towards the vertical is the following, If at
any time point of treatment the dentist wishes to restore the implant with a temporary
prosthesis, then the custom abutment (18.b) that is coupled with the implant in the mouth
(Fig. 18) can be prepped supra-gingivally by abrasion (18.a) intra-orally while it is secured
in place onto the implant, following the same steps as per natural teeth preparation.

Following this, the dentist takes an abutment level impression of the modified abutment

(18.e) and the fabricated in the lab or in-office temporary prosthesis (18.d) can then be

cemented directly onto the modified abutment (18.e) with the use of cement or other
bonding agents (18.h). Alternatively, if the dentist has available in the dentist’s office a
digital scanner (17.e) then after the abutment is modified (18.e) he can take a digital
impression with the digital scanner that can be used for the fabrication of a temporary
prosthesis ‘(18.d) that fits onto the modified abutment (18.h) by utilization of a cad-cam
machine. o

An additional -exemplary application of the custom potentially modiﬁable,impre.ssion
posts with different degrees of angulations towards the vertical (3.f) is the following. If at any
time point of treatment the dentist wishes to restore the implant with a temporary
prosthesis after the impression taking with the use of the custom, modifiable impression
post (Figs. 14, 15, 16) and the fabrication of the working cast (17.1) 6n to the latter, the

dental technician (e.g, dentist or technician) can separate by abrasion (17.a) the
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pelymerphic-part (17.d).from the rest of the body of the impression post (17.b) modifying
it this way to a temporary abutment (17.k) that can support a temporary prosthesis (18.d)
fabricated by the dental technician. This application is very useful in cases where multiple
implants have been placed in edentulous jaw and the fabrication of a temporary prosthesis
supported by the total number of implants is desired (Fig. 21). In these cases the supra-
gingival part of the modified impression post must be pfepped in a way that the sidewalls
of all of the modified impression posts are parallel to each other (21.I). This process is
difficult to achieve intra-orally by the dentist. In contrast, if the impressibn is taken onto
the working cast (21.e) the dental technician modifies the custom impression posts to
custom abutments by separation and removal of their polymorphic part (Figs. 17B, 21)
and then, with the use of a parallel graph machinery, the technician can prep properly the
supra-gingival sidewalls of the modified impression posts (21.m). The parallel preparation
of the modified impression posts allows the fabrication of a prosthesis (21.z) that can fit
accurately and passively as one piece onto the total number of the modified impression
posts (21.k). Alternatively, the dental technician can take a digital impression of the
working cast (21.m) with the modified impression posts with a digital scanner and this
digital impression can be used for the fabrication of a temporary prosthesis by utilization
of a cad-cam machine (Fig. 17C).

To potentially enhance the understanding of all of the above we present the
following examples.

EXAMPLE 1

In a first example the edentulous space that has been generated from a missing
tooth has received an implant that, due to bone width missing from the facial aspect of the
alveolar ridge, has been placed by the surgeon with an angulation of twenty degrees
towards the longitudinal axis of the final prosthesis that the implant will receive (Fig. 14).
After the implant placement the surgeon couples with the implant a custom abutment with
twenty degrees angulations (14.a) with a short retention screw (9.2). The custom
abutment utilized has dimensions that correspond to the available prosthetic space.
Specifically the custom .abutment is located in the edentulous space in a way that its outer
borders are within the line borders of the future prosthesis (20.z) without expanding out
of this borders at any point and its custom body has an angulation that is parallel to the
one of the longitudinal axis of the final prosthesis (Figs. 14, 20). Following thié, the surgeon
sutures the gingival around the custom abutment (14.a). After the period of implant

osseointegration is comp-l.ete the prosthetic rehabilitation takes place. Specifically, the
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custom abutment- (14:a)-is uncoupled from the. implant,.revealing a gingival emergence
profile developed by the custom abutment (14.a) around the implant platform (14.b) that
has oval shape, gradually expandable laterally upwards and with angulations that is
parallel to the emergence profile of the final prosthesis that the implant will receive. At
this stage a custom impression post, with corresponding shape, size and angulations to the
custom abutment used, is installed on the implant (14.e). The proximal open bore (14.d) of
the impression post is sealed by the isolation cap and following the dentist creates an
artificial groove (15.b) with abrasion (15.a) on one of the supra-gingival surfaces of the
custom body of the impression post (3.b). Following this, the dentist takes the impression
15.e with the use of a closed tray (15.g) filled in with impression material {15.d, 15.2). The
impression (16.b) has generated within it a negative replication (16.a) of the impression
post (14;e), the teeth and the alveolar process (16.b). Following this, the dentist removes
the isolation cap and then unscrews the retention screw and removes the impression post
from the mouth. He then couples to the implant once again the custom abutment and
following he couples the impression post to an implant analog with corresponding type
and size to the implant prosthetic connection and installs the system impression post
(16.k) - implant analog (16.i) into the impression post negative replication in the
impression (16.1), orienting himself by the negative replication of the artificial groove
(15.b). Following this, the dental technician introduces gingival mask elastomeric rhaterial
around the part of the impression post presenting free of impression material (16.k) into
the impression (16.1). Then he pours the impression with gypsum and after the latter is set
he removes the impression from the gypsum cast that is fabricated. At this stage the dental
technician uncouples the impression post (16.h) from the implant analog (16.z) that is
securely embedded within the gypsum and he has now available a working cast (16.m)
that represents the exact replication of the patient’s jaw and teeth, the location of the
implant platform in the jaw, the orientation of the implant prosthetic connection and the
gingival emergence profile present around the implant platform as this has been generated
by the custom abutment (14.b) in the mouth and it is recreated on the working cast by the
gingival mask. The dental technician now utilizes the working cast in order to fabricate the
final implant prosthesis (19.e), which has an emergence profile (19.u) that follows ‘the
developed gingival emergence profile (19.1). Following this, the dentist uncouples the
custom abutment (14.a) from the implant in the mouth and installs the final implant
prosthesis (20.b) onto the implant (20.g) in the mouth (20.d).
‘EXAMPLE 2
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Tna sec‘ond'exémple _(Fig.~1‘8-] ‘a‘custom-abutment (18:b) is-coupled with an implant-
in the mouth (18.g) and the prosthetic rehabilitation of the implant with a temporary
prosthesis (18.d) is desired, in order for a transitional loading of the implant to be
achieved, before the implant receives its final prosthesis. At this stage the supra-gingival
portion of the custom abutment (18.b) is prepped by abrasibn from the dentist (18.a),
following the same principles as per natural teeth preparation. Thus, the custom modified
by abrading abutment now has a shape similar to that of a prepped tooth with supra-
gingival prosthetic borders (18.e), while the emergence profile (14.b) of the modified
abutment (18.b) remains intact since any abrading of the abutment takes place only supra-
gingivally. Following this, the dentist takes an abutment level impression of the modified
abutment (18.e) with the same principles as per natural abutment teeth impression. The
impression is then sent to the dental technician, who pours it to gypsum and fabricates a
temporary prosthesis (18.d) that fits onto the modified abutment (18.e) with the same
principles as per temporary prosthesis fitting on a natural prepped tooth. Specifically, the
dentist cements the temporary prosthesis (18.d) on to the modified abutment (18.e) in the
mouth with the use of cement or other bonding agents (18.h). When the dentist is ready to
proceed with the final restoration (20.z) he can either de-cement the temporary prosthesis
(18.h) from the modified abutment (18.e) and following uncouple the modified abutment
from the implant, or he can uncouple the system modified abutment-témporary prosthesis
as one piece (20.b) from the implant. The second can be achieved by abrading the
temporary prosthesis and revealing the proximal open bore of the hollow channel of the
modified abutment (18.b), making possible access to the retention scréw (20.a) so that it
can be unscrewed from the implant. The rest of the steps for the impression process with
the use of custom impression post (14.e), the working cast fabrication and the fabrication
of the final implant prosthesis (20.z) are similar to the ones described previously in the
first example.

EXAMPLE 3

In a third example (Fig. 21) in an edentulous jaw two implants have been placed on
the right side, which present fifteen degree angulations towards the longitudinal axis of
the final prosthesis, while at the left side two implants have been placed which present
twenty-five degree angulations towards the longitudinal axis of the final prosthesis. Twa
custom abutments of fifteen degrees angulations (21.b, 21.bb} are coupled with the two
implants of the right side and two custom abutments of twenty-five degree angulations

(21.a3, 21.aa) are coupled with the two implants of the left side. After the osseointegration
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period is-passed the -angulated custom- abutments are- uncoupled from the implants and.

four angulated custom impression posts, with éorresponding to the abutments angulations
and dimensions, replace them (21.d, 21.dd, 21.g, 21.gg). Following this, the dentist takes an
implant level impression following the same steps as they have been previously described
in the first example. The dental technician pours the impression in gypsum and fabricates
the working cast in a similar way as previously described and then he separates and
removes by abrasion the polymorphié part of the impression posts (17.d) modifying this
way the impression posts into modified angulated ébutments. Following this, the dentist
preps the supra-gingival portion of the abutments with the assistance of specialized
machinery in a way that all the sidewalls of all of the modified abutments are parallel to
each other (21.m, 21.i). Fol]owing'this, the dentist fabricates a temporary prosthesis (21.z)
that is supported by the modified abutments (21.i) and which has a pathway of fit onto the
latter that is determined by the parallel inclination of the supra-gingival sidewalls of the .
modified abutments. Following 'this, the dentist uncouples from the implants the custom '
abutments (21.a, 21.b) and replaces them with the abutments modified by the dental
technician (21.i) that have been generated by the modification on the working cast of the
custom impression posts (21.g, 21.d). Following this, the dentist cements onto the supra-
gingival portion of the modified abutments the one-piece temporary prosthesis (21.z).
When the dentist wishes to proceed with the installation of the final prosthesis, the dentist
then dé-cements the temporary prosthesis from the modified abutments and following

that the dentist replaces the latter with the final abutments that receive the final

" prosthesis (21.k).

EXAMPLE 4
For this example, embodiments are provided to illustrate exemplary aspects of the
invention. |
1. A mold (1., 22.a) that comprises: a base (1.g, 22.b) that on its upper surface (22.h)
has sockets (1.n, 22.z) of different geometrical shapes and dimensions (1.d, 1.¢, 1.z, L.h, 1.f, 1.i,

1.k) that resemble implant prosthetic connections (4.g) of different types and sizes (1.d, l.e, 1.z,

- 1.h, 1.f, 1.i, 1.k) and which have a threaded blind bere on their base (24.j) and they are oriented

along with their blind bore (24.j) in various degrees of angulations (including zero degrees)
toward the vertical (24.aa, 10.2a, 11.aa) and a superstructure (1.m, 22.e) coupling with the upper
surface of the base (1.g, 22.b), with open wells (1.1, 22.g, 24.b) that are oriented parallel with the
vertical (Figs. 24A-24B, Fig. 1E section A-A) and which have a custom design (Figs. 24A-24B)

and allow the introduction within them of abutments (7.r, 4.a, 4.z, 5.a, 5.b) and impression posts
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(8%, 4:b;4h,S: g’,.5‘:b)-10-f1=dental="implants (4.€) with various. degrees of angulations toward the

vertical and their prosthetic connections | (4.g) interconnect and couple thread with the
corresponding dimensions and angulations of prosthetic connections (1.n, 22.z) of the base (1.g,
22.b) with a long or short retention screw (9.e, 10.u, 11.z) which is plastic, or metallic, or
ceramic, and they function as cores for the fabrication of one-piece, custom potentially
modifiable abutments and impression posts (2.r, 10.h, 3.f, 11.h) with various degrees of
angulations or they (30.b, 30.d) receive an abutment cap (30.aa), or an impression abutment cap
(30.ga), that snaps on (31.¢, 31.z) their pillar part (30.a, 30.g), and théy function as cores (30.b,
30.d) for the fabrication of two pieces, custom potentially modifiable abutments and impression
posts respectively (30.e, 30.2) with various degrees of angulations and their customization is
achieved with the introduction of a curable biocompatible material (12.bl, 12.al) in the outlined
space (10.j, 11.j) present between the pillar part of the abutment (10.n), or the pillér of the
impression post (11.n), or of the abutment cap (30.aa), or of the pillar impression abutment cap
(30.12), that is located within the side borders of the upper part (24.1) of tfxe open wells (24.b) of
the superstructure (24.a, 24.p) and the inside walls (10.m, 11.m, 24.m) of these wells (24.b),
subsequent curing and setting of the biocompatible material (13.a, 13.b) and integration of the
latter with them (2.b, 2.e, 30.ha, 3.b, 3.h, 30.ua), and which custom abutments (2.r, 30.¢) and
custom impression posts (3.1, 30.z) after their uncoupling (10.h, 30.¢, 11.h, 30.2) from the mold
(1.a, 22.a), with the uncoupling of the retention screw (10.d, 10.u, 11.d, 11.u) they are coupled
into the socket (23.g) of a grip handle (23.d) with a short retention screw (23.a) and receive
abrasion and polishing with polishing brush and paste (23.z, 23.u) on their customized part (Fig.
23A-23C), before they get disinfected, sterilized and are used clinically.

In preferred versions of embodiments of molds described herein, including but not
limited to the mold of embodiment 1 of this example, (a) one version of such molds provides for
only straight éustom and modifiable abutments and/or impression posts that have no angulation
from the vertical, (b) another version of such molds provides for only non-straight custom and
modifiable abutments and/or impression posts that have an angulation from the vertical that is

greater than zero, and (c) still another version of such molds provides for a mixture of at least

~one straight custom and modifiable abutment and/or impression post -that each have no

30

angulation from the vertical, and at least one non-straight custom and modifiable abutment -
and/or impression post that each have an angulation from the vertical that is greater than zero. In
the embodiments of molds described herein, including but not limited to the mold of
embodiment 1 of this example, the molds can provide for (a) only custom and modifiable
abutments, (b) only custom and modifiable impression posts, or (b) a mixture of at least one

custom and modifiable abutment and at least one custom and modifiable impression post.
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2..A mold (1., 22.a) as referred in embodiment 1 of this example, where the base of the
mold (lg, 22..b‘)1.“isr’mvac>ie“out of vfnetal; of ceramlcand jhas. on 1ts uppersurface (22h) vone or
more sockets of the same or different geometrical shapes and dimensions (1.n, 22.z) that
resemble prosthetic implant connections (4.g) of the same or different type and size (1.d, l.e,
1z, 1h, l.’u,_yl.i, 1.k) and with the same or different angulations towards the vertical (1.aa,
24.aa) that vary from one to forty-five degrees and have a threaded blind bore at their base (24.j)
which presents the same angulations with them and allow through a retention screw (9.¢) their
threaded coupling with a corresponding in angulations toward the vertical, prosthetic connection
of an angulated abutment (7.j), and/or of an ahgulated impression post (8.0) bf dental implants
(4.¢) which (7, 8.0) has a corresponding angulation (10.aa, 12.bb) and is of the same or
different type and/or size (1.d, 1.¢, 1.z, 1.h, 1.u, 1.i, 1 k).

3. A mold (1.a, 22.a) as shown in embodiment 1 of this example, where the base of the |
mold (1.g, 22.b) on its upper surface (22.h) incorporates along with the angulated sockets (24.n),
or by themselves, sockets (1.n, 22.z) of different geometrical shapes and dimensions (1.d, l.e,
1.z, L.h, 1.u, 1., 1.k) that present a zero degree angulation toward the vertical (24.aa) and
incorporate straight abutments (25.a) and straight, open and closed tray, impression posts (25.b,
25.g) aiming for the fabrication of straight, custom, potentially modifiable abutments (25.d) and
impression posts (25.e‘, 25.2). |

4. A mold (l.a, 22.a) as shown in embodiment 1 of this example, where the
superstructure of the mold (1.m, 22.e) is made out of elastomeric material, or metal, or ceramic,
or acrylic, or plastic, or any other material that can be highly polished and allow the easy
decoupling of the fabricated custom abutment (2.r, 10.h) and, or impression post (3.f, 11.h) and
it is integrated‘ on the base (1.g, 22.b) with mechanical and, or chemical connection. The
éuperstructure (1.m, 22.€) has open wells (1.1,722.g, 24.b) with parallel orientation towards the
vertical (24.aa) that to the their distal, meaning bottom end (1.r), towards the base of the mold
(1.g, 24.1), couples precisely the implant prosthetic connection of the base of the mold (1.0, 22.z,
24.n), while their proximal, meaning top end (24.k), is open. Every well (1.1, 22.g, 24.b).
comprises of two parts as one piece. The first part (24.h) is towards the distal and is located in
continuation of the implant prosthetic connection of the base (24.n) and it comprises of the
negative replication of the upper surface of the shoulder (7.e, 8.s) of an angulated and, or
straight abutment (7.r, 25.a) and, or impression post (8.k, 25.b, 25.g) and it has a minimum
diameter that is equal to or smaller than the maximum diameter of their shoulder (7.n; 8.p). The
second part (24.1) comprises a continuation of the first part (24.h) upwards, and comprises the
negative replication of the custom body (2], 2.e, 3.s, 3.h) of the corresponding per case, custom

potentially modifiable abutment .(2.r, 25.d, 30.¢) and impression post (3.r,.25.e, 25.z, 30.z),
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.which corresponds to .an emergence profile of oval or cylindrical shape, gradually expandable

laterally, from the base upwards, and with symmetrical cross section and regular surfaces (Figs.
2A-2D, 3A-3D).

5. A mold (1.a, 22.a) as shown in embodiment 1 of this example, where the second part
(24.1) of the superstructure of the mold (1.m, 22.e), comprises the negative replication of the
custom body of the corresponding per case, custom potentially modifiable abutment (29.a, 29.b,
29.g, 29.d) and impression post (29.¢, 29.z, 29.h, 29.u), which corresponds to an emergence
profile of oval or cylindrical shape, gradually expandable laterally, from the base upwards, and
with asymmetrical cross section and regular surfaces (Fig. 29A-29H).

6. A mold (1.a) as shown in embodiment 1 of this example, where the base (1 .'g) and the
superstructure (1.m) are one piece made out of metal, or ceramic, or plastic, or elastomeric
material, or a combination of those materials.

7. A mold (22.a) as shown in embodiment 1 of this example, where the base (22.b)
comﬁriscs of two parts thrcadcd coupled to éach ofhcrr (22.d, 22.%), and which hold the
superstructure (22.e) in between them in a stable position (22.a). The bottom part of the base
(22.k) has an external thread on its upper part (22.u) and the top part (22.d) has an internal
thread on its bottom part (22.i). The two parts (22.d, 22.k) through these threaded parts (22.i,
22.u) couple thread together accurately, keeping the superstructure of the mold (22.e) immobile
in a stable position in between them and, or they uncouple allowing the free movement of the
superstructure of the mold (22.¢). v

8. A set that will be used for the fabrication of one-piece (10.h, 2.r), or two-piece (30.¢),
custom, potentially modifiable abutments and one-piece (11.h, 3.f), or two-piece (30.z), custom,
potentially modifiable impression posts, with various degree of angulations toward the vertical,
where the set includes: |

. A mold (1.a, 22.a) as shown in embodiment 1 of this example.

. Abutments (7.r, 5.3, 5.b, 4.8, 4.z) and impression posts (8 k, 5.g, 5.d, 4.b, 4h) of
dental implants (4.e) with various degrees of angulations toward the vertical, as referred in
embodiment 1 of this example, so that they function as cores around which the one-piece (2.1)
custom, potentially modifiable abutments (Fig. 2D section A-A) and the one-piece (3.f) custom,
potentially modifiable impression post (Fig. 3D section A-A) with various degrees of
angulations respectively are fabricated. Those abutments (7.x, 5.a, 5.b, 4.3, 4.z) comprises three
parts (7.j, 7.n, 7.m), while those impression posts (8k, 5.g, 5.d, 4.b, 4h) comprises four parts
(8.0, 8.p, 8.z, 8.u). The first part of the abutments (7.r, 5.a, 5.b, 4.2, 4.z) and of the impression
posts (8.k, S.g, 5.d, 4.b, 4.h) is a prosthetic connection (7.j, 8.0) that is a conical (4.i, 4.1), or
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-polyhedron.(4.u, 4.k) post that is the exact negative replication of the prosthetic ';:onnec‘tion of an

implant (4.g). Their prosthetic connection (7.j, 7.0) interconnects and couple locks to the
prosthetic connection (1.n, 22.z, 24.n) of the base (1.g, 22.b, 24.r) of the mold (1.a, 22.a) and
presents angulations (10.aa, 11.aa) similar to it (10.k, 11.k) towards the vertical (Figs. 10A-10E,
11A-11E). Their second part is a shoulder which is a cylinder of variable section (7.n, 8.p) that
fits to the bottom part of the well of the superstructure of the mold (24.h) and isolates it from the
top part of the well (24.1) through the absolute peripheral fit of its upper surface (7.e, 8.s) with
the upper border of the bottom part of the well (24.h). The shoulder (7.1, 8.p) has sidewalls (7.z,
8.r) that are straight (6.a, 6.d), or convex (6.g, 6.z), or concave (6.b, 6.¢), or curved (Figs. 7A-
7D, 8E section A-A). Their third part is a pillar (7.m, 8.z) that has cylindrical (Figs. SA-5D, 7A-
7D, 8A-8E), or polyhedron shape (Figs. 4A-4D) with flat (4.m) or flat and curved surfaces
(31.eb), where the flat surfaces (4.m, 4.n) are fully corresponded in space with the flat surfaces

of the prosthetic connection of the abutment (4.u) and of the impression post (4.k), while the

“curved surfaces have a vertical and or horizontal orientation (31.eb). The pillar of the abutment

(7.m, 10.n) and of the impression post (8.z, 11.n) is located within the side borders (10.m, 11.m,
24.m) of the upper part of the well of the superstructure of the mold (24.1) with a parallel
orientation towards the vertical (10.aa, 11.aa). The impression posts (8.k) have a fourth part that
we call polymorphic (8.u), as an extension of the pillar (8.z) upwards, with a design that creates
a negative replication into the impression material (16.a), that allows their reproducible
placement in the same position within the latter (Fig, 16). The pelymorphic part (8.u) is a
cylinder with variable section that has threc vertical, curved surfaces (8.t) that intercept from
each other through three vertical, concave surfaces of smaller radius (8.x). Each of the three
curved surfaces (8.t) of the polymorphic part (8.u) is divided into two convex parts, upper (8.ta)
and lower (8.tb) from a horizontal, concave surface of smaller radius (8.y) that is located in the
middle of them. The areas of connection of the different in shape surfaces (8.va, 8.vb) are
curved without any acute angles. Each of the convex surfaces (8.ta, 8.tb) of the polymorphic part
(8.u) presents curved sidewalls (8.th, 8.tz). The maximum diameter of the polymorphic part
(8.u) is smaller, or equal, or bigger than the diameter of the base of the shoulder of the
impression post (8.d). The horizontal concave surface (8.y, 8.ub) has a diameter that is equal to
the diameter of the pillar (8.z). The polymorphic part (8.u) as a whole has smooth surface and its
height varies from five to twenty millimeters. The polymorphic part (8.u) in cross-section (Fig,
8E section A-A) presents a curved surface that is divided into two equal convex parts, upper
(8.ta) and lower (8.td) through a concave surface (8.yb). The polymorphic part (8.u) horizontal
section (Fig. 8E section B-B) presents a trihedral shape that resembles a propeller with three

wings, of which the outer surface (8.te) is convex, while the two side walls (8.th, 8.tz) are
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concave. Each of the vertical curved.surfaces of the polymorphic part (8.t; 4.j) is fully
corresponded in space with one of the seats of the prosthetic connections of the impression post
(4.k). The polymorphic part (8.u, 11.0) is parallel to the vertical when the impression post (8.k)
is connected through its prosthetic connection (11.i) with the prosthetic connection of the base
of the mold (11.k). The abutments (7.r) and the impression posts (8.k) have a hollow channel
(7.u, 8.a) that allows the free pass of a short (9.a) or a long (9.e) retention screw the thread (9.u)
of which couples with thread of the blind bore of the socket of the base of the mold (24.j)
aiming at their coupling and retention to the prosthetic connection of the base of the mold (1.n,
22.z, 24.n). The hollow channel (7.u, 8.a) is descriptively divided in two parts, an upper (7.i,
8.abe) and a lower (7.h, 8.abd). The diameter of the upper part (7.i, 8.abe) is larger than the
diameter of the bottom part (7.h, 8.abd)'. The diameter of the upper part (7.1, 8.abe) is larger than
the maximum diameter of a short retention screw (9.a) and of the diameter of the threaded
portion (9.u) of a long retention screw (9.e) and at the same time smaller than the diameter of
the head of the latter (9.h). The diameter of the lower part (7.h, 8.abd) is larger than that of the
threaded portion (9.z, 9.u) and at the same time smaller than that of the head of the short (9.d)
and long (9.h) retention screw. The abutment (7.r) presents a hollow channel (7.u) for the
entrance of the retention screw (9.a, 9.€) of which the upper open bore (7.a) is located on a side
wall of the pillar (7.m), while the bottom open bore (7.p) of the hollow channel (7.u) is located
on the bottom surface of the prosthetic connection of the abutment (7.1). The impression post
(8.k) presents a hollow channel (8.a) for the entrance of the retention screw (9.a, 9.€) of which
the upper open bore (8.b) is located on a side wall of the pillar (8.z), or of the polymorphic part
(8.u), or of both (8.z, 8.u) of the aforementioned, while the bottom open bore of the hollow
channel (8.ab) is located on the bottom surface of the prosthetic connection of the impression
post (8.0).

. A short (9.a) or long (9.€) retention screw, made out of metal, or plastic, or

ceramic material, as shown in embodiment 1 of this example, that allows the coupling and

retention of the abutment (7.1), or of the impression post (8.k) into its functional position inside
the mold (1.a, 22.a) and, or at the same time isolates its hollow channel (7;u, 8.a) keeping it free
of biocompatible material (12.al, 12.bl} and allowing after it is removed (9.¢€) the free entrance
and exit of the retention screw (9.a, 9.¢) aiming at the trouble free coupling of the custom,
abutment (2.r) and impression post (3.f) with the prosthetic connection of an implant (4.g) with
the use of this retention screw (9.a, 9.¢).

) An abutment cap (30.aa) that couples onto the pillar of the abutment (30.ab)
through a blind bore which has a length equal to the height of the pillar (30.ab), that has on its
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:> bottom part ainﬁng‘ to the establishment of a two-piece (30.aa, 30.a) core (30.b) that.is used for

the fabrication of a custom potentially modifiable two-piece (30.ha, 30.h} abutment (30.¢). The
abutment cap (30.aa) is a pillar with stable or variable section and regular or irregular surfaces
that are smooth or rough or smooth and rough. The pillar (30.aa) has a shape that is cylindrical,
or cylindrical with one flat seat or polyhedron, where the flat surface or surfaces -are fully
corresponded in space with one or more of the seats of the prosthetic connection (4.u) of the
abutment (30.a). The abutment cap (30.aa) after it is coupled with the pillar of the abutment
(30.ab) extends in height from the upper surface of the abutment shoulder (2.2) to the free end of
the abutment pillar (2.d, 30.ab) or further than the latter. The internal surface of the abutment
cap (30.aa) has a shape that replicates the exact negative replication (31.¢, 31.z) of the external
surface and or part of the hollow channel of the pillar (30.ab) of an abutment (30.a) that has a
pillar (30.ab) which around its body in the part located close to its shoulder (31.¢, 31.z) has a
concave groove with curved borders (31.eb) that is oriented vertically towards the pillar (30.ab),
this groove (31.eb) allows her snap on connection (31.za) with its negative replicétion (31.ea)
present in the inner surface of the corresponding bottom part of the abutment cap (30.aa) and
with this way the complete, stable, precise and snap on coupling of the two pieces (31.z) to one
piece (30.b) is allowed. |

o An impression abutment cap (30.ga) that couples onto the pillar (30.gb) of the
abutment (30.g) through the blind bore that haé on its bottom end, aiming to the establishment of
a two-piece (30.ga, 30.g) core (30.d) is used for the fabrication of a custom potentiatly
modifiable two-piece (30.ua, 30.u) impression post (30.z). The impression abutment cap (30.ga)
is a post with variable section that descriptively is divided in two parts (30.ia, 30.ib)' as one piece
(30.ga). The first part (30.ia) is a pillar with a blind bore that has a length equal to the height of
the pillar (30.ia) on its bottom part and has a shape that is cylindrical, or cylindrical with one flat
seat, or polyhedron where the flat surface or surfaces are fully corresponded in space with one or
more seats of the prosthetic connection (4.u) of the abutment (30.g). The pillar (30.ia) has a
stable, or variable section and regular, or irregular surface that is smooth or rough while its
internal surface has a shape that replicates the exact negative replication (31.e, 31.z) of the
external surface and or part of the hollow channel of the pillar (30.gb) of an abutment (30.g) of
which the -pil-léf rhoréover has a concave groove with curved borders (31.eb), oriented vertically
towards the pillar (31.gb), around its body in a part (31.e) of it that is located close to its
shoulder (2.z) and which groove (31.eb) allows the comiplete, stable, precise snap on coupling of
the two pieces (31.ea, 31.eb) to each other (31.za) as one piece (31.z, 30.d). The second part of

the impression abutment cap (30.ib) is a solid cylinder or variable section with three vertical

.. curved surfaces (30.ih) that are distinguished between each other from three vertical convex
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-surfaces of smaller radius »(30.i'd)v,. The vertical curved (30.ih) and convex (30.id) s_hrface_s are all

or some of them fully corresponding in space with all or some of the flat surfaces (4.u) of the
prosthetic connection (7.j) of the abutment (7.r, 30.g). Each one of the three vertical curved
surfaces of the cylinder (30.ih) is divided in two convex parts, upper (30.ic) and lower (30.iz)
from a horizontal convex surface of smaller radius (30.ig) which is located at their mid point
(Fig. 30A-30L). The maximum diameter of the cylinder (30.ib) is sinaller or equal or larger than
the diameter of the base of the abutment shoulder (7.0). The horizontal convex surface of
smaller radius (30.ig) has a diameter that is smaller or equal or larger than the one of the pillar
(30.ia). The second part of the impression abutment cap (30.ib) as a whole has smooth or rough
surface and its height may vary from three to twenty millimeters. The impression abutment cap
(30.ga) has the same angulations toward the vertical with the pillar (30.gb) part of he abutment
(30.g). The impression abutment cap (30.ga) and the pillar (30.gb) of the abutment (30.g) are
oriented parallel to the vertical when the system abutment — impression abutment cap (30.d) is
coupled to the prosthetic connection of the base of the mold (31 d).

. A curable biocompatible material (12.al, 12.bl) as shown in embodiment 1 of this
example, with radio opaque properties and scan-able potential from a digital scanner (17.¢) that
can be abraded and polished (23.z, 23.u) and is used for the filling of the space (10.j, 11.j)
between the internal walls (10.m, 11.m, 24.m) of the upper part of the well of the superstructure
of the mold (24.1) and the pillar of the abutment (10.n) or the pillar of the impression post (11.n)
or of the abutment cap (30.aa) or of the pillar (30.ia) of the impression abutment cap (30.ga)
aiming to the fabrication of the body of the custom potentially modifiable abutmént 2.b, 10.z,
30.ha) and custom potentially modifiable impression post (3.b, 11.z, 30.ua), respectively.

. Brushes (23.z, 23.u) and paste for abrasion and polishing as shown in
embodiment 1 of this example, that are used for the abrasion and polishing of the body of the
custom modifiable abutments (23.e) and of the custom potentially modifiable impression posts
(23.h).

) A retention handle (23.d) as shown in embodiment 1 of this example, which
couples with the custom abutment (23.¢) and the custom impression post (23.h) with a short or
long retention screw (23.a) aiming at the easy abrasion and polishing of their body. The
retcn.tioﬂ handle (23.d) is a solid cylinder that has a flat surface on each of its two ends this flat
surface (23.1) has a diameter that is larger than the diameter of the base of the shoulder of the
custom abutment (7.0) and of the impression post (8.d). The flat surface (23.i) has one or more
sockets (23.g) with shape and dimensions corresponding to the ones of the prosthetic

-connections of the base of the mold (1.d, l.e, 1.z, 1.h, 1.u, 1.1, 1.k). These sockets (23.g) at their
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. base-have-a-blind threaded bore that-allows the threaded coupling of a retention screw (23.a) of-

the custom abutment (23.e) and -impression post (23.h) aiming to the secure connection and
retention of the latter (23.e, 23.h) onto the handle (23.d). This handle (23.d) is metallic or
ceramic or plastic or a combination of the aforementioned and its length varies from two to
twenty centimeters. |

9. A method for the fabrication of one-piece custom potentially modifiable abutments
(2.r) and custom potentially modifiable one-piece impression posts (3.f) with various degrees of
angulations towards the vertical, where the method includes: _

) The availability and utilization of a mold (1.a, 22.a) as shown in embodiment 1 of
this example. |

. The availability and utilization of an abutment (7.r, 5.5, 5.b, 4:a, 4.7) and

impression post (8.k, 5.g, 5.d, 4.b, 4.h) with different degrees of angulations toward the vertical

as shown in embodiment 1 of this example. _
. The method further includes the coupling of an abutment (7.1, 5.a, 5.b, 4.a, 4.z) or
an impression post {8.k, 5.g, 5.d, 4.b, 4.h) through their prosthetic connection (7.j, 8.0) with a

~compatible in angulations and fit prosthetic connection of the base of the mold (1.n, 22.z, 24.n)

inside the space of the corresponding well of the superstructure of the mold (24.b) with a long
retention screw (9.e) that has been coated with a separating or isolating material. The upper
surface of the shoulder of the abutment (7.e) and of the impression post (8.s) isolates the bottom
part of the well of the superstructure (24.h) from the top part (24.1) thereof. The pillar part of the
abutment (7.m) and of the impression post (8.z) is located within the side borders of the upper
part of the well of the superstructure (24.m) with an angulations parallel towards the vertical
(10.aa,; 1.aa) and this way it comprises a core around which the body of the custom abutment
(Fig. 2D section A-A) and the custom impression post (Fig. 3D section A-A) is respectively
fabricated.

o The filling of the space (10.j, 11.j) between the inner walls of the upper part of
the well of the superstructure of the mold (10.m, 11.m, 24.m) and the part of the pillar of the

abutment (10.n) or of the iinpression post (11.n) with curable biocompatible material (12.bl,

_ 12.al)._

o The curing and setting of the biocompatible material (13.a, 13.b) so that the cured
material integrated with the pillar of the abutment (10.z) or of the impression post (11.z) will
create a custom abutment (2.r, 10.h) or a custom impression post (3.1, 11.h) respectively with an
emergence profile that has oval shape graduaily expandable laterally upwards with symmetrical

or asymmetrical section and regular surfaces in various sizes (Figs. 2A-2D, 3A-3D, 25A-25F,
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29A-29H): that-can potentially be modified three. dimensionally .intra-orally and extra-orally.
(Figs. 23A-23C, 18, 17A-B) and presenting different degrees of angulations toward the vertical.
The uncoupling of the custom abutment (10.h) or impression post (11.h) from the mold (1.a,
22.a) with uncoupling of the long retention screw (10.d, 11.d) is then done.

. The coupling of the custom abutment (2.r, 10.h) or impression post (3.1, 11.h) to -
the socket (23.g) of the upper surface (23.1) of the retention handle (23.d) with a long or short
retention screw (23.a) and subsequent abrasion and polishing of its body with brushes and paste -
for abrasion and polishing (23.z, 23.u).

° The uncoupling of the custom abutment (23.€) or impression post (23.h) from the
handle (23.d) with removal of the retention screw (23.a) and subsequent disinfection and
sterilization of it.

. The availability for utilization in clinical practice of one-piece custom potentially
modifiable abutments and one-piece custom potentially modifiable impression post with various |
degrees of angulations towards the vertical (Figs. 2A-2D, 3A-3D, 25A-25F, 29A-29H).

10. A method for the fabrication of two-piece custom potentially modifiable abutments
(30.¢) and custom potentially modifiable two-piece impression posts (30.z) with various degrees
of angulatidns towards the vertical, where the method includes: |

. The availability and utilization of a mold (1.a, 22.a) as shown in embodiment 1 of
this example.

. The availability and utilization of an abutment (30.a, 30.g, 7.r) with different
degrees of angulations toward the vertical (7.aa) as shown in embodiment 1 of this example.

The availability and utilization of an abutment cap (30.aa) and an impression abutment cap
(30.ga) as shown in embodiment 1 of this example.
. The method further includes the coupling of an abutment (7.r, 31.ab) through its

prosthetic connection (7.j) with a compatible (in angulations and fit) prosthetic connection of the

‘base of the mold (Lo, 22.z, 24.n) inside the space of the corresponding well of the

superstructure of the mold (24.b) and its stable retention (7.j) in position (24.n) with the use of a
short retention screw (9.¢). The upper surface of the shoulder of the abutment (7.¢) isolates the
bottom part of the well of the superstructure (24.h)‘ from the top part thereof (24.1). The pillar
part of the abutment is located within the side borders of the upper part of the well of the
superstructure (24.m) with angulations parallel toward the vertical (10.2a, 1.2a). |

. The snap on coupling (3l.e, 31.z) of the abutment cap (30.aa) or of the
impression abutment cap (30.ye) with the pillar of the abutment (30.ab, 30.gb) so that the pillar

(30.ab, 30.ag) as a whole is located within the cap. The snap on coupling (31.{a) is achieved
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with the coupling of the concave-groove (31.eb).present in the.lower part of the pillar with.the.
convex extension (31.ca) that is the negative repliéation of th¢ concave groove (31.eb) and
which (31.ea) is present to the corresponding part of the internal surface (31.¢) of the abutment
cap (30.aa) and of the impression abutment cap (30.ga). The system abutment ~ abutment cap -
(30‘.1)) or abutment- abutment impression cap (30.d) is located sideways within the side borders
of the open well of the superstructure (31.b, 31.d) and comprises a core around which the body
of the custom abutment cap (30.ha) and or custom impression abutment cap (30.ua) is
respectively fabricated.

. The filling of the space (105, 11.j) between the inner walls of the upper part of
the well of the superstructure of the mold (10.m, 11.m, 24.m) and the part of the abutment cap or
of the impression abutment cap that covers the pillar of the abutment (10.n) with curable
biocompatible material (12.bl).

. The curing and setting of the biocompatible material (13.b) so that the cured
material integrated with the abutment cap‘ (30.ha) or with the impression abutment cap (30.ua)
will create a custom abutment cap or a custom impression abutment cap respectively with an
emergence profile that has oval shape gradually expandable laterally upwards with. symmetrical
or asymmetrical section and regular surfaces in various sizes (Figs. 30A-30L, 29A-29H) that can -
potentially be modified three dimensionally intra-orally and extra-orally (Figs. 23A-23H, 18,
17A-17C).

) The uncoupling of the custom abutment cap (30.ha) or of the custom impression
abutment cap (30.ua) from the pillar of the abutment (30.hb, 30.ub).

| . . The uncoupling of the abutment (30.h, 30.u) from the mold with removal of the
short retention screw (10.d, 11.d).

. The coupling of the abutment (30.h, 30.u) to the socket (23.g) of the upper
surface (23.1) of the retention handle (23.d) with a short retenﬁon screw (23.a) and subsequent
coupling of the custom abutment cap (30.ha) or of the custom impression abutment cap (30.ua)
onto the pillar of the abutment (30.h, 30.u) and subsequent abrasion and polishing of the custom
cap body with brushes and paste for abrasion and polishing (23.z, 23.u). |

. The uncoupling of the custom abutment cap (30.ha) or of the custom impression
abutment cap (30.ua) and subsequent uncoupling of the abutment (30.h, 30.u) from the handle
(23.d) with removal of the retention screw (23.a) and subsequent disinfection and sterilization of

them before their use in the clinical practice.

36



10

15

20

25

30

WO 2015/189647 PCT/GR2015/000029

.« ... The availability: for utilization in clinical practice of two-piece:custom potentiaily
modifiable abutments (30.e) and two-piece custom potentially modifiable impression posts
(30.z) with various degrees of angulations toward the vertical.

11. A method of use of one-piece custom potentially modifiable abutments (2.r) and
impressioh posts (3.f) with various degrees of angulations toward the vertical, where the method
comprises: '

| . The availability and utilization of a mold (1.a, 22.0) as shown in embodiment 1
of this example. .

. The availability and utilization of an abutment (7 I, 5.4, 5Db, 4.a, 4.7) and of an
impression post (8.k, 5.g, 5.d, 4.b, 4.h) as shown in embodiment 1 of this example.

. The fabrication of a custom potentially modifiable abutment (2.r) and impression
post (3.f) as shown in embodiment 1 of this example.

. The coupling of the custom potentially modifiable abutment (2.r, 14.a) with an
implant (4.€) through the coupling of their prosthetic connections (2.p, 4.g) and their stable
threaded retention through a short retention screw (9.a). The prosthetic connection of the custom
abutment (2.p) has angulations toward its custom body (2.j) that equals the angulations of the
implant long axis toward the long axis of the final prosthesis (Fig. 20), aiming to the
development of the desired gingival emergence profile (14.b) around the implant platfonn (4.d)
in dimensions, shape and angulations (Fig. 14).

L After the peri-implant tissue healing process has been completed the subsequent
uncoupling of the custom potentially modifiable abutment (2.r, 14.a) from the implant (4.¢) and
subsequent coupling with the implant (4.¢) of a custom potentially modifiable impression post
(3.1, 14.e) of the same type, dimensions and angulations with a custom potentially modifiable
abutment (2.r, 14.a) that was utilized and subsequent implant impression with closed tray
technique (Figs. 14, 15, 16).

) Alternatively, the direct digital impression with scanning of the custom
potentially modifiable abutment (2.r, 14.a) with the use of appropriate digital scanner (17.¢).

. The fabrication of a gypsum Working model by the impression (16.b) taken with
the use of the custom potentially modifiable impression post (3.f, 14.e), or, alternatively, the
generation of a digital working cast from the digital impression taken with the use of the digital
scanner (17.e). '

. The fabrication of the final prosthesis (19.u) by the dental technician onto the
gypsum working model (Fig. 19) or alternatively the fabrication of the prosthesis by specialized

digital cad cam machinery from the digital working cast generated by the digital impression.

37



10

15

20

25

30

WO 2015/189647 PCT/GR2015/000029

o..... .~The installation of the final- implant prosthesis.onto. the implant-into the mouth
(Fig. 20).

12. A method of use of the two-piece custom potentially modifiable abutment (30.¢) and
impressi’oh post (30.z) with various degrees of angulations toward the vertical, where the
method comprises: v

o The availability and utilization of a mold (1.a, 22.a) as shown in embodiment 1 of
this example. _

° The availability and utilization Qf an abutment (7.r, 5.a, 5.b, 4.3, 4.2, 30;a, 30.g)
as shown in embodiment 1 of this example.

) The availability and utilization of an abutment cap (30.a0) and impression
abutment éap (30.y) as shown in embodiment 1 of this example.

. The fabrication of a custom potentially modifiable abutment (30.¢) and
impression post (30.z) that comprises of an abutment (30.h) and a custom abutment cap (30.ha)
as a two-piece system and of an abutment (30.u) and a custom impression abutment cap (30.ua)
asa two-piece system respectively as shown in embodiment 1 of this example.

. The coupling of the abutment (30.u, 7.r) with an iﬁlplant (4.¢) through the
coupling of their prosthetic connections (7.j, 4.g) and their stable threaded retention through a
short retention screw (9.a) and the subsequent coupling of the custom abutment cap (30.ha) with
the pillar of the abutment (30.hb). The prosthetic connection of the abutment (30.g) has
angulations (7.a0) toward the pillar (7.m, 30.ab) of the abutment and toward the custom
abutment cap (30.ha) that equals the angulations of the implant long axis towards the final
prosthesis long axis (Fig. 20), aiming to the development of the desired gingival emergence
profile (14.b) around the implant platform (4.d) in dimensions shape and angulations (Fig. 14).

. The fulfillment of the peri-implant tissue healing process and subsequently the
uncoupling of a custorﬁ potentially modifiable abutment cap (30.ha) from the abutment pillar
(7.m, 30.hb) and the subsequent coupling with the latter (7.m, 30.hb) of a custom impression
abutment cap (30.ua) of the same dimensions and size with the custom abutment cap (30.ha) that
was utilized and subsequent implant impression with the closed tray impression technique with
utilization of two-piece impression post (15.2).

e The fabrication of gypsum, working cast (16.m) from the impression (16.b) taken
with the use of the custom impression abutment cap (30.ua). »

. The fabrication of the final implant prosthesis (19.u) by the dental technician
onto the gypsum- working cast (Fig. 19).
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... - The installation of the final.implant. prosthesis .onto-the implant. into . the mouth -
(Fig. 20).

13. A method of use of a custom potentially modifiable abutment with various degrees of
angulations (2.r, 30.e), as terriporary abutments (18.e) for the support of a prosthesis (18.d),
where the method comprises: |

. The fabrication and utilization of a one-piece (2.r) or two-piece (30.€) custom
potentially modifiable abutment as shown in erhbodiment 1 of this example.

. The intra-oral preparation with abrasion of the supra-gingival part of the body of
the custom abutment (Fig. 18).

. The impression of the abraded abutment (18.e) following the principals of
impression of prepped teeth.

. The fabrication of gypsum, working cast from the taken impression (Fig. 19).

) The fabrication of the prosthesis by the dentist or the dental technician utilizing
conventional methods or cad cam technology (Figs. 19, 17A-17C).

e The installation and cementation of the prosthesis (18.h) on the supra-gingival
part of the abraded abutment (18.€) with the use of bonding agents in the mouth (18.u).

14. A method of use of a .one—piece custom potentially modifiable impression post with
various degrees of angulations (3.f), as temporary abutments (17.k) for the support of a
prosthesis (18.d), where the method comprises.

. The fabrication and utilization of a one-piece custom potentially modifiable
impression post (3.f) as shown in embodiment 1 of this example.

D The impression process and the working cast fabrication process from the latter
as shown in. embodiment 1 of this example (Figs. ‘.1 5, 16).

) The split and removal of the polymorphic part of the impression post from the
rest of the post (17.d) by abrasion by the dental technician (17.a).

. The extra oral preparation with abrasion (17.u) of the supra-gingival part (17.i) of
the custom body of the modified custom impression post (17.k).

. The fabrication of prosthesis applicable onto the modified abutments (21.1) by the
dental technician with conventional methods (Fig. 19) or with the use of a digital scanner (17.¢)
and cad cam technology. '

. The installation and cementation of the prosthesis (;nto the supra-gingival part of
the modified impression post (18.h) with the use of bonding agents in the mouth by the dentist
(18.9).
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15.. A method (Figs.. 26, 27, 28) of use of the inventive mold (1.a, 22.2) for the
replication of sub gingival part of a modified by abrasion by the dentist one-piece or two-piece
custom abutment (26.a) or of the sub-gingival part of the single unit temporary implant
prosthesis (18.h) onto the impression post (8.k, 5.g, 5.d, 4.b, 4.h) or onto the impression ]
abutment cap (30.ga) where the method comprises:

. The availability and utilization of a mold (1.a, 22.a) as shown in embodiment 1 of
this example. ‘ ‘ »

. The installation and coupling with the prosthetic connection of the base of the
mold (1.n, 22.z) within one of the open wells of the superstructure (26.b), of the modified by
abrasion one or two piece custom abutment (26.a) or of the single unit temporary prosthesis
(18.h), of which the maximum diameter is smaller than the diameter of the well of the
superstructure of the mold (26.b).

. The introduction of a curable clastomeric material (26.g) in the space (26.d)‘
availéble between the inner walls of the well of the superstructure of the mold and the side walls
of the abraded custom abutment (26.a) or temporary single unit prosthesis (18.h).

e . The uncoupling of the abraded custom abutment (26.a) or of the single unit
prosthesis (18.h) after the end of the curing process and setting of the elastomeric material (26.€)
and subsequently they reveal of a well (27.b) with a shape that replicates the outline of the
abraded custom abutment (27.a) or the outline of the temporary single unit prosthesis (18.h).

. The coupling with the prosthetic connection of the base of the mold of an
impression post (27.g, 4.b, 4.h, 5.g, 5.d, 8.k, 25.b, 25.g) or of the abutment —impression
abutment cap (30.d) system into the corresponding well (27.&) and the filling of the empty space -
(27.z) outlined between the pillar of the impression post (8.z) or the pillar of the impression
abutment cap (30.i2) and the cured elastomeric material (26.¢) with a Biocompatjble curable
material (27.¢) and subsequent curing, setting and integration of the latter (28.a) with the pillar
of the impression post (8.z) or the pillar of the impression abutment cap (30.ia).

. The uncoupling of the system impression post — cured biocompatible material as

one-piece or the uncoupling of the system abutment and impression abutment cap - cured

biocompatible material as two separate coupling pieces (28.b). The impression post or the

impression abutment cap are intergraded with the cured biocompatible material as one-piece
with mechanical and or chemical connection and their custom part comprises the exact
replication of the sub-gingival portion of the abraded custom abutment (26.a) or of the sub-
gingival part of the single unit temporary prosthesis (18.h). The custom, modified impression

post (28.b) fabricated is used in the impression process of the implant (4.¢) that was coupled into
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the mouth with the aforementioned abraded custom abutment (26.a) or with the aforementioned
single unit temporary prosthesis (18.h).
~ The present invention can be embodied in other specific forms without departing from its
spirit or essential characteristics. Thus, the described examples, implementations and
embodiments are to be considered in all respects only as illustrative and not restrictive. The
scope of the invention is, therefore, indicated by thé appended claims as properly construed
rather then by the foregoing descriptions. All changes that come within the meaning and range
of equivalency of the claimed subject matter are to be embraced as within the scope of the
claims.
INDUSTRIAL APPLICABILITY
This invention is applied herein to the surgical and prosthetic process of dental implant
treatment and it is also directed to molds and methods of using molds for the fabrication of
custom, modifiable intra-orally and extra-orally, abutments and impression posts that can be

used in the surgical and prosthetic stage of dental implant treatment.
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CLAIMS

1. A fabrication mold for customized and modifiable dental implant abutments and
impression posts with varied degrees of angulation with réspcct to the vertical plane,
comprising: |

a mold base cdmprising an upper surféce, said upper surface comprising a plurality of
sockets, » '

said sockets each comprising an implant prosthetic connection and a threaded blind bore
at the base of the socket, said sockets being oriented in a varied degree of angulation with
respect to a vertical plane,

a superstructure comprising a plurality of open wells that are oriented substantially
parallel with the vertical plane, said superstructure couples with said upper surface of said mold
base so that the sockets and the open wells align with one another,

said superstructure and said mold base when coupled together accept a plurality of cores
comprised of abutment and impression posts that fit into the implant prosthetic connections of
said sockets and that are coupled with said threaded blind bores of said sockets with retention
screws, ‘

said superstructure and said mold base when coupled together and fitted with the
plurality of cores when loaded with curable biocompatible material form customized and
modifiable dental implant abutments and impression posts with varied degrees of angulation
with respect to the vertical plane. .

2. The fabrication mold of claim 1 further comprising a plurality of abutment caps and a
plurality of impression abutment caps that each cap a core comprised of an abutment and
thereby the fabrication mold can form two-piece customized and modifiable dental implant
abutments and impression posts with varied degrees of aﬁgulation with respect to the vertical
plane.

3. The fabrication mold of .claim 1 wherein the open wells each comprise two portions,

a distal, bottom end that comprises the negative replication of an upper surface of a
shoulder of an abutment or impression post, and , N

a proximal, top end: that.comprises the negative replication of a desired custom body of
the customized and modifiable dental implant abutment or impression post, wherein said custom
body corresponds to an emergence profile of generally oval or cylindrical shape, gradually
expandable laterally, from the base upwards, and with symmetrical cross-section and regular

surfaces.
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4. The fabrication mold of claim 1 wherein at least one of the open wells is at least in
part the negative replication of a sub-gingival abutment or implant prosthesis.

S The fabrication mold of claim 1 wherein the mold base and the superstructure are
permanently coupled or are otherwise formed from one continuous piece.

6. A kit for the fabrication of customized and modifiable dental implant abutments and -
impression posts comprising, !

<. the fabrication mold of claim 1,

a plurality of cores for use in said fabrication mold comprising abutments, and
impression posts of dental implants,

a plurality of retention screws,

a plurality of abutment caps,

a plurality of impression abutment caps,

curable biocompatible material, and

a retention handle.

7. A method of fabricating a customized dental implant abutment or impression post
comprising, ‘

attaching a core comprising an abutment or an impression post to the fabrication mold of
claim 1 with a retaining screw,

introducing a curable biocompatible material to the fabricaﬁon mold,

curingb and setting said curable biocompatible material in said fabrication mold,

removing the cured customized and modifiable dental implant abutment or impression
post from said fabrication mold by removing the retaining screw,

attaching the customized and modifiable dental implant abutment or impression post to a
retention handle, and

| modifying said customized and modifiable dental implant abutment or impression post

with abrasion and polishing.

8. The method of claim 7 further comprising,

attaching an abutment cap or an impression abutment cap to the core abutment,

removing the cured customized and modifiable abutment cap or impression abutment
cap from the core abutment after removing the cured customized and modifiable dental implant
abutment from the fabrication mold.

9. A method for fabricating a customized abutment and/or impression post comprising,

attaching a core comprising an abutment to the fabrication mold of claim 1 with a
retaining screw through a hollow channel in the abutment,

attaching an abutment cap or an impression abutment cap to the core,
43
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. introducing a curable biocompatible material to the fabrication mold,,

curing and setting said curable biocompatible material in the ‘fabrication mold so that a
customized cap is formed,

removing the customized cap from the fabrication mold, _

5 removing the retaining screw and the abutment from the fabrication mold,

attaching the customized cap to the abutment to form a customized abutment and/or
impression post,

polishing the customized abutment and/or impression post using a retention handle or
other holding device. o

10

44



WO 2015/189647

PCT/GR2015/000029

FIG. IE

Toun A-A

1k

AL A A
SR A
ﬁﬁ 1h v | | 1
OO0

1/31

A
N



WO 2015/189647 PCT/GR2015/000029

FIG. 24

- . .

¢ ) N 2e

2k
2j
2z
) —_2n 1 |
p ' /
_— \ 2v
A 2m
Sec'riqn A-A
FIG. 2C FIG. 2D

2/31



PCT/GR2015/000029

WO 2015/189647

FIG. 3B

A

Section A-A

FIG. 3D

FIG. 3C

3/31



PCT/GR2015/000029

WO 2015/189647




WO 2015/189647 PCT/GR2015/000029

59 5d

FIG. 5D
5131



WO 2015/189647 PCT/GR2015/000029




WO 2015/189647 PCT/GR2015/000029

7m

70

&

Section A-A

FIG. 7D

7/31



WO 2015/189647 PCT/GR2015/000029

8th

8tz

8te

FIG. 84 Saction B-B

8n'

8m

E((((((((ﬁf( / @

8abe
8a

8abg

8za

/k/.
* 8abd \

8k 8/31 FIC. 8E Section A-A 8ab




PCT/GR2015/000029

WO 2015/189647

9%

—~~ %h

9/31



PCT/GR2015/000029

WO 2015/189647

FIG. 10C

FIG. 10B

10s

FIG. 10D

10l

10k

10i )/

10/31

10u

FIG. 10E



PCT/GR2015/000029

WO 2015/189647

FIG. 11C
11h

FIG. 11B

11s

L
—
—

11n

11

FIG. 11D

111

11

11k

11/31

1u

FIG. 11E



WO 2015/189647

\2099 :
I
\ ' '
\ I
12ab L
|
1209 L
12ad ) 12al
12qe e
12az \

12am
’!&\\‘\‘\“.7‘43./4_‘ ol 12an

12ah__ T G NN AOO\W\ N\ 74
12au AN NS |
\ AN NNty |
lzaw \\\\ ‘\\“ 12qj
120k _—
12a
FIG. 124
(120
12bb \‘
12bg \ !
12bd ‘ 12b
W 8 |
12be 71 ; - S il
# % “'(\\r/—\ 12bm
12bh INNNNNN VA\‘\\@:‘Q‘%{(“!\ 12bn
12bu ‘;‘“ \\“““l‘ N\ |
12bi s\ . | \\\\ 12bj
12bk 12b

FIG. 12B
1231

PCT/GR2015/000029



PCT/GR2015/000029

WO 2015/189647

A — IO SIS,
oO_, _— - _§\\\\\\ N7

N

AN\

FIG. 134

3b

S
=3

N

AN
o\

o} : \ =\ %\\\\\\\\\\\\ >

N

)

/

FIG. 13B

13/31



PCT/GR2015/000029

WO 2015




WO 2015/189647 PCT/GR2015/000029




PCT/GR2015/000029

WO 2015/189647

16m
- 16/31

FIG. 16



PCT/GR2015/000029

WO 2015/189647

FIG. 174

FIG. 17B

17e

FIG. 17C

17/31



PCT/GR2015/000029

18/31



0000000000000000000000000000




20/31



WO 2015/189647 PCT/GR2015/000029




WO 2015/189647 PCT/GR2015/000029

" o de
2N | NS e,
/ '/4,%@/)7 N

22b

22a

FIG. 224

FIG. 22B

22/31



WO 2015/189647 PCT/GR2015/000029

FIG. 234

FIG. 23B

FIG. 23C

23/31



WO 2015/189647 PCT/GR2015/000029

24a
24b
249
24d

24e
24z
24h

24k

| o 7 241
24p | /// \ ! 24m
24h

24n
24j

24r

FIG. 24B
24/31



WO 2015/189647 PCT/GR2015/000029

I

1

A
A\ \j“\
RN
()
N——
-
25a

FIG. 254

FIG. 25D FIG. 25E FIG. 25F
25/31



PCT/GR2015/000029

WO 2015/189647

N
N
<}
I~
Ry




PCT/GR2015/000029

WO 2015/189647

- 27d

N
N
N

FIG. 27




PCT/GR2015/000029

WO 2015/189647

FIG. 28

28/31



WO 2015/189647 PCT/GR2015/000029

FIG. 29G

29h 29/31 29y FIG. 29H



PCT/GR2015/000029

WO 2015/189647

30id

FIG. 30B

30ig

FIG. 304

30ga

S
o
m
K]
o
™

30a

FIG. 30C

FIG. 30F

FIG. 30E

FIG. 30G

FIG. 301

FIG. 30H 30ua

FIG. 30L

30u

30h  FIG. 30K

FIG. 30J

30z

30/31



0000000000000000000000000000

31ab

0T -
g g\ 1‘\‘\\&\

sre e

% \\ §

= g//

FIG. 31B 31d
| 31/31




INTERNATIONAL SEARCH REPORT

International application No

PCT/GR2015/000029

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61C13/00 A61C8/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61C B29D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 8 628 327 Bl (BLAISDELL MARK H [US] ET 1-9
AL) 14 January 2014 (2014-01-14)

1A-12

11 May 2010 (2010-05-11)
abstract; figures 1-15

pages 1-14; figures 1-13

13 July 2011 (2011-07-13)

figures 1-21

column 1 - column 18, line 2; figures

paragraph [0001] - paragraph [0095];

X KR 2010 0048968 A (BYUN TAE HEE [KR]) 1-9

A GB 2 502 328 A (NOBEL BIOCARE SERVICES AG 1-9
[CH]) 27 November 2013 (2013-11-27)

A EP 2 343 025 A2 (RAPHABIO CO LTD [KR]) 1-9

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

29 September 2015

Date of mailing of the international search report

05/10/2015

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Oelschldger, Holger

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/GR2015/000029
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 8628327 Bl 14-01-2014  NONE
KR 20100048968 A 11-05-2010  NONE
GB 2502328 A 27-11-2013 GB 2502328 A 27-11-2013
WO 2013174521 A2 28-11-2013
EP 2343025 A2 13-07-2011 CN 102125466 A 20-07-2011
EP 2343025 A2 13-07-2011
JP 2011143247 A 28-07-2011
KR 100981463 B1 10-09-2010
US 2011171603 Al 14-07-2011
WO 2011087259 A2 21-07-2011

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - claims
	Page 45 - claims
	Page 46 - claims
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - drawings
	Page 78 - wo-search-report
	Page 79 - wo-search-report

