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(57) Abrégé/Abstract:

A lab analog for insertion into a cavity of a printed model includes a cylindrical base body that extends along a longitudinal axis, a
first centering section ad- joining the base body in the coronal direction, a second centering section ad- joining the base body in the
apical direction, restraining elements for restraining in the longitudinal direction, and at least one fixing element to prevent rotation.
A first restraining element includes a bead and a second restraining element is configured as a step. When the lab analog is
inserted, the bead engages be- hind a projection in the cavity in the insertion direction with the step seated against a shoulder. The
bead includes a lateral surface rounded in the insertion direction with a coronal region and an adjoining apical region. The lateral
surface is asymmetrical in cross-section, and has a different radius along the coronal region than along the apical region.
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ABSTRACT

A lab analog for insertion into a cavity of a printed model includes a cylindrical

base body that extends along a longitudinal axis, a first centering section ad-

5  joining the base body in the coronal direction, a second centering section ad-

joining the base body in the apical direction, restraining elements for restraining

in the longitudinal direction, and at least one fixing element to prevent rotation.

A first restraining element includes a bead and a second restraining element is

configured as a step. When the lab analog is inserted, the bead engages be-

10  hind a projection in the cavity in the insertion direction with the step seated

against a shoulder. The bead includes a lateral surface rounded in the insertion

direction with a coronal region and an adjoining apical region. The lateral surface

is asymmetrical in cross-section, and has a different radius along the coronal
region than along the apical region.
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LAB ANALOG FOR INSERTION INTO A CAVITY OF A PRINTED MODEL

The present invention relates to a lab analog for insertion into a cavity in a

printed model and for accommodating an abutment.

Lab analogs of this type are used, for example, in modeling prosthetic tooth res-

torations which are fixed in the jaw of a patient with the aid of implants.

It is known to scan teeth in three dimensions with the aid of digital scanners.
The data obtained are used to produce so-called printed models (impressions)
using 3D printers. If a prosthetic tooth restoration that is supported by implants
is to be individually prepared for a patient, a “scan body” is screwed into an im-
plant which is anchored in the jaw of a patient. The scan body is, for example,
shaped like a post with one or more flat surfaces and is recognized when the
teeth are scanned. It reproduces the exact orientation of the implant and thus
serves for subsequent exact positioning of an abutment in (on the) printed mod-
el. The prosthetic tooth is then modeled onto the abutment in the printed model
and later screwed into the implant in the patient’s jaw together with the abutment.

In order to be able to connect the printed model with the abutment, lab analogs
are provided in the printed model that, like the actual implant in the jaw of the
patient, comprise appropriate platforms for the selected abutments. In order to

be able to anchor the lab analog in the printed model, a cavity is provided into
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which the lab analog is subsequently inserted. The cavity is stored in the digital
data set and when the printed model is printed, it is directly generated. The
configuration of the cavity and its position are selected in dependence of the
scan body and the shape of the corresponding lab analog.

Because of the manufacturing tolerances during generation of the printed
model and tolerances during generation of the abutment, exact positioning of
the abutment in the printed model is very difficult. Modeling the prosthetic tooth
on the abutment so that it subsequently fits seamlessly into the teeth of the
patient is thus extremely difficult.

In view of the problems described above, the object of the present invention is to
provide an improved lab analog for insertion into a cavity of a printed model, a
printed model with a corresponding cavity and the resulting system comprising
the lab analog and the printed model, which enable an abutment to be precisely
positioned in the printed model.

In accordance with the invention, the lab analog comprises an essentially
cylindrical base body which extends along a longitudinal axis, a first centering
section and a second centering section. The first centering section adjoins the
base body in the coronal direction, while the second centering section adjoins the
base body in the apical direction. The two separated centering sections render it
possible that the lab analog can be centered precisely in the cavity of the printed
model. In particular, tipping of the lab analog relative to the cavity is prevented.

Furthermore, the lab analog comprises restraining elements to restrain the lab
analog in the longitudinal direction and at least one fixing element to fix the lab
analog against rotation. Movement of the lab analog in the longitudinal direction
is prevented with the aid of the restraining elements. In addition, the lab analog is
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fixed in rotational direction around the longitudinal axis of the base body by

means of the fixing elements.

Together, the two centering sections, the restraining elements and the fixing
element completely fix the lab analog in the cavity, so that it no longer has any
degrees of freedom. Movement of the lab analog in the cavity is thus prevented.

In accordance with the invention, the first centering section is provided with a
centering surface. The second centering section comprises at least one
centering element. Both the centering surface and the centering element widen
the cavity radially during insertion of the lab analog. Widening occurs in the
elastic region of the printed model. The material for manufacturing the printed
model will have been selected appropriately. Preferably, the printed model

consists of a plastic, preferably a thermoplastic or light-curing plastic.

Preferably, the centering element is configured as an apical centering surface,
wherein the lab analog comprises at least one apical centering surface. It is also
possible for the lab analog to comprise a plurality of centering surfaces, for
example two, three, four, five, six, eight, 10, 12 or more than 12. In the context of
the present invention, it has been observed that the precision with which the lab
analog can be centered in the cavity rises with an increasing number of centering
surfaces. In practice, two to four centering surfaces have been shown to be

sufficient.

A first restraining element is configured as a bead and a second restraining
element is configured as a step. The bead, which is preferably disposed in the
apical region of the lab analog, engages behind a projection in the cavity in the
insertion direction when the lab analog is inserted, in @ manner such that the step
becomes seated at a shoulder in the cavity. Because it engages behind the
projection, the step of the lab analog is pulled in the direction of the shoulder of
the cavity until it becomes seated at the shoulder. Preferably, the bead is
disposed perpendicular to the longitudinal direction of the base body and runs in

the circumferential direction of the base body. Optionally, it comprises a lateral
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surface that is rounded in the insertion direction, which has an asymmetrical
profile in cross-section. Preferably, the sectional plane of the cross-section is
along the longitudinal axis of the base body. The lateral surface forms a cross-
sectional edge that has a smaller radius along a coronally disposed region than
along an apicaily disposed region. The formulation “along a coronally/apically
disposed region” in this context means that the radius of the cross-sectional
edge, i.e. of the lateral surface, remains the same over the coronally/apically
disposed region and in particular is constant. In the apical region, the lateral
surface perpendicular to the longitudinal axis preferably runs closer to the

longitudinal axis than in the coronal region.

In order to move the bead past the projection when inserting the lab analog into
the cavity, the apical region of the lateral surface runs up to the projection,
whereupon the latter is radially widened. After the bead has passed the
projection in the region of its largest radial extension, the lateral surface slides
along its coronal region away from the projection, whereupon the projection
reverts to its original shape elastically. By means of this reversion, the projection

pushes the bead and thus the lab analog along with it into the cavity.

Preferably, the projection has not reverted completely to its original shape and/or
the lateral surface along its coronal region has not yet completely slid past the
projection when the step becomes seated against the shoulder of the cavity. In
this manner, the lab analog is pushed further into the cavity, but is blocked by the
step becoming seated at the shoulder. Thus, the lab analog is restrained in the

cavity.

In the context of the present invention, it has been discovered that the size of the
radius of the apical region of the lateral surface has an influence on the insertion
force when inserting the lab analog into the cavity. In this regard, a larger radius
results in smaller insertion forces, whereas a smalier radius is associated with
higher insertion forces. Preferably, the radius in the apical region is 0.4 mm to
0.6 mm, particularly preferably 0.5 mm. It has also been discovered that the size
of the radius along the coronal region of the lateral surface significantly
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influences the withdrawal force which has to be overcome in order to remove the
lab analog from the cavity. Preferably, the radius along the coronal region of the
lateral surface is 0.2 mm to 0.4 mm, particularly preferably 0.3 mm.

When dimensioning the bead, particular attention was paid to the fact that the
projection in the cavity is not damaged or even squashed by being deformed. To
this end, a radius which remains the same and in particular is constant in the
apical region of the lateral surface is used so that the projection is widened in a
uniform manner. The same is true for the coronal region of the lateral surface.
Preferably, the projection is deformed elastically when inserting or removing the

lab analog, particularly preferably exclusively elastically.

Optionally, the step becomes seated on the shoulder in such a manner that,
when inserting the iab analog into the cavity, a user receives an acoustic and/or
haptic feedback signal. Such an acoustic feedback signal may, for example, be a
click which occurs when the step engages fully with the shoulder. This ensures

that the lab analog is sitting correctly in the cavity.

The fixing element is flat in construction and sits flush against the printed model
when the lab analog has been inserted. Preferably, the fixing element becomes
seated against a corresponding flat counterpart in the cavity. Optionally, the
measurements of the fixing element and its counterpart are such that almost the
whole of the two surfaces are seated against each other and thus fix the lab
analog against rotation. Preferably, the fixing element is formed as a fixing
surface, wherein the lab analog comprises at least one fixing surface. However, it
is also conceivable that the lab analog comprises a plurality of fixing surfaces, for

example two, four, six, eight, 10, 12 or more than 12.

In the context of the present invention, the term “printed model” means an
impression which has been produced using a 3D printing method or by means of
shaping. The terms “printed model” and “impression” are used synonymously.
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In a preferred embodiment, the centering section comprises a centering chamfer
which adjoins the coronal centering surface in the coronal direction, wherein the
first centering section has a larger diameter compared with the base body. The
centering chamfer is preferably at an angle to the longitudinal axis of the base
body in the range 2 to 89 degrees, preferably 5 to 50 degrees, particularly
preferably 10 to 45 degrees. The centering chamfer makes widening of the cavity
to the diameter of the first centering section easier when inserting the lab analog.
Because of the elastic extension of the cavity, the lab analog is firmly held by the
printed model and is fixed completely securely in position by radial pressure.
Optionally, the full circumference of the centering surface becomes seated on

the cavity.

More preferably, at least one bead is disposed at the apical end of the second
centering section and runs at least partially in the circumferential direction of the
base body. Optionally, the bead is disposed in front of the step in the insertion
direction of the lab analog.

Advantageously, at least one step is disposed at the apical end of the base body.
Preferably, the lateral surfaces of the bead at which the bead engages behind
the projection in the cavity, and a step surface with which the step becomes
seated at the shoulder are disposed facing each other in the insertion direction of
the lab analog.

Optionally, the lab analog comprises two mutually opposite centering elements
or three centering elements disposed in the circumferential direction of the base
body, which are configured as apical centering surfaces. Having two mutually
opposite centering elements or three centering elements disposed in the
circumferential direction ensures that the lab analog is at a uniform and constant
distance in the circumferential direction from the inner walt of the cavity. In the
region of the lower centering section, the lab analog is centrally disposed in the
cavity of the printed model. Preferably, the three centering elements are
uniformly disposed, i.e. are at the same angular positions in the circumferential

direction.
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Further preferably, the lab analog has four restraining elements, wherein two
restraining elements are formed as beads and two restraining elements are
formed as steps. The beads and steps are respectively disposed opposite one
another. In this manner, the lab analog is restrained uniformly in the cavity.
Preferably, the lab analog is concentrically restrained with respect to the cavity.

in a further embodiment, the steps and beads are offset by 90 degrees in the
circumferential direction of the base body. [n this manner, insertion of the lab
analog into the cavity is made as easy as possible. The beads only have to be
guided along the corresponding projections. They do not come into contact with
the shoulders on which the steps become seated. Preferably, the radial extent of
the bead is perpendicular to the longitudinal direction of the base body,
approximately corresponding to the radius of the base body.

Further preferably, the lab analog comprises six restraining elements, wherein
three restraining elements are formed as beads and three restraining elements
are formed as steps. The beads and steps are preferably respectively uniformly
distributed in the circumferential direction of the base body. The higher the
number of restraining elements, the more evenly the lab analog is fixed in the

longitudinal direction of the cavity.

Optionally, the apical centering surfaces are configured as lateral surfaces of the
beads. In this manner, two functions are carried out, namely the centering
function of the lower centering section and engaging behind a projection in the
cavity are carried out by one and the same component, namely the bead. This
saves on material and space. It should be understood that in this case, the

number of centering surfaces corresponds to the number of beads.

More preferably, the fixing elements comprise two mutually parallel fixing
surfaces or three fixing surfaces disposed in the circumferential direction of the
base body which are each disposed parallel to the longitudinal axis of the base
body and which confine the beads on the circumferential side (in the
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circumferential direction). Optionally, the fixing surfaces run to the apical end of
the second centering section. In the coronal direction, the profile of the fixing
surfaces is confined by the steps. Preferably, the number of fixing surfaces
corresponds to the number of beads. Optionally, the dimension of the fixing
surfaces is such that they sit as flush as possible with their corresponding
counterparts in the cavity of the printed model. Preferably, an interference fit is

formed between the fixing surfaces and their counterparts.

The present invention also encompasses a printed model with a cavity
essentially configured as a bore in order to accommodate a lab analog, wherein
the bore has an inner wall. The inner wall is provided with an introduction section
to introduce the lab analog, which extends apically from a coronal opening of the
bore. A radial tapering for centering the lab analog is disposed in the introduction
section. When the lab analog has been inserted, the coronal centering surface of
the first centering section becomes seated at the radial tapering. In particular, the
printed model is configured such that it can accommodate the lab analog

described above and preferably fix it securely.

The inner wall also comprises a shoulder for limiting the depth to which the lab
analog is introduced, which shoulder adjoins the introduction section in the
longitudinal direction of the bore. At least one seating surface for fixing the lab
analog against rotation extends apically from the shoulder in the longitudinal
direction. Optionally, the number of seating surfaces corresponds to the number
of fixing surfaces for the lab analog or a multiple thereof, preferably two. The
inner wall furthermore forms a projection which tapers the bore radially and a
bead of the lab analog can be engaged behind it in the insertion direction in a

manner such that a step of the lab analog becomes seated against the shoulder.

The introduction section, the shoulder, the seating surface and the projection fix
a lab analog completely in the cavity, i.e. with no more degrees of freedom.

In the context of the present invention, the terms “introduce” and “insert” are

used synonymously.
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Preferably, the radial tapering in the introduction section is completely
circumferentially disposed. This means that the apical centering surfaces of the
lab analog can be completely circumferentially seated at the tapering. In this
manner, the lab analog is centered as fully as possible in the region of the first
centering section. Clearly, a sectional seat of the centering surfaces is sufficient

in some cases.

In a preferred embodiment, four or six seating surfaces are disposed in pairs and
parallel to each other, for example, and extend up to the projection. However,
more than six seating surfaces may also be provided, for example. Optionally,
the seating surfaces have a minimum dimension such that they are seated as
flush as possible at the fixing surfaces of the lab analog. It is also conceivable for
the seating surfaces to run conically in the insertion direction of the lab analog. In
this manner, the fixing surfaces of the lab analog are almost completely flush

against the seating surfaces of the cavity.

Advantageously, two of the seating surfaces are disposed in one plane,
preferably parallel to the longitudinal direction of the bore. Optionally, the seating
surfaces are positioned within a plane in a manner such that they become
seated as closely as possible to the edges of the fixing surfaces that run laterally
in the longitudinal direction of the lab analog. This ensures precise rotational

fixing of the lab analog in the cavity.

The object of the invention is also achieved by means of a system in accordance
with the present invention that comprises a printed model with a cavity and a
corresponding lab analog. The system allows for very precise positioning of the
lab analog in the cavity with a negligible play, or at least with tolerances that can
be ignored in practice and which, when the abutment is subsequently installed in
the mouth, do not cause any noticeable disadvantageous discrepancies. In this
manner, an abutment that can optionally be screwed into the lab analog can be
positioned exactly in the printed model. The position of the abutment in the

printed model and in the actual dentition of the patient agree almost precisely. It
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is thus made sure that the prosthetic tooth constructed on the abutment with the

help of the printed model can subsequently be inserted seamlessly, i.e. fittingly

and without noticeable discrepancies, into the patient's dentition.

Two embodiments of the invention will now be described with the aid of the

accompanying drawings, which show:

Figure 1a

Figure 1b

Figure 2

Figure 3

Figure 4a

Figure 4b

Figure 5a

Figure 5b

Figure 6a

Figure 6b

Figure 7a

Figure 7b

a side view of a lab analog with the line of section A-A;

a sectional view of the lab analog along the line of section A-A,;

a perspective view of the iab analog of Figure 1;

a cavity of a printed model in sectional view,

a top view of a system with the line of section B-B;

a sectional view of the system along the line B-B;

a side view of the system with the line of section C-C;

the system along the line of section C-C;

a side view of the system with a line of section D-D;

the system along the line of section D-D;

a side view of a lab analog in accordance with a second

embodiment with the line of section E-E;

a lab analog in section along the line of section E-E in accordance

with the second embodiment;

10
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Figure 8 the lab analog of Figure 7a in a perspective view,

Figure 9 a sectional view of a cavity in accordance with a second

embodiment;

Figure 10a a top view of a system in accordance with a second embodiment
with two lines of section F-F and G-G;

Figure 10b the system in accordance with a second embodiment along the

line of section F-F;

Figure 10c the system in accordance with a second embodiment along the

line of section G-G.

Figures 1a, 1b and 2 show a lab analog 1 for insertion into a cavity of a printed
model as shown in Figure 3 and for accommodation of an abutment (not
shown). The lab analog and the corresponding printed model together form a
system in which they cooperate. This system is shown in Figures 4 to 6.

The lab analog 1 comprises an essentially cylindrical base body 2, which ex-
tends along a longitudinal axis. The base body 2 adjoins a first centering sec-
tion 4 in the coronal direction and a second centering section 5 in the apical
direction. The centering sections 4, 5 serve to center the lab analog in the cavi-
ty of the printed model.

The first centering section 4 is essentially cylindrical in shape. |t has a central
chamfer 6 which adjoins a coronal centering surface 7 in the coronal direction.
The first centering section 4 has a larger diameter compared with the base
body 2.

The second centering section 5 comprises two mutually opposite centering el-
ements 8 which are formed as apical centering surfaces 9. Both the coronal

11
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centering surface 7 and the apical centering surfaces 9 serve to widen the cavity

radially when the lab analog 1 is inserted.

The lab analog 1 also comprises four restraining elements 10 to restrain the lab
analog 1 in the longitudinal direction. Two of the restraining elements 10 are
formed as beads 11 which are mutually oppositely disposed at the apical end 12
of the second centering section 5. They run at least partially in the circumferential
direction of the base body 2. The beads 11 have lateral surfaces 13 rounded in
the insertion direction of the lab analog 1 that form the apical centering surfaces
9. The lateral surfaces 13 have a coronal region 13a (the so-called coronal
lateral surface) and an apical region 13b (the so-called apical lateral surface)
which —preferably seamlessly- adjoins the coronal lateral surface 13a. The radii
of the coronal lateral surface 13a and the apical lateral surface 13b are different.
Preferably, the lateral surface 13 has a larger radius in the apical region 13b than
in the coronal region 13a; particularly preferably, the radius is 1.5 times larger,

highly preferably two times larger, even more preferably 3 times larger.

The remaining two restraining elements 10 are formed as steps 14 that are
disposed on the apical end 15 of the base body 2. The steps 14, too, are
opposite to each other. Furthermore, the steps 14 are offset by 90 degrees with
respect to the beads 11 in the circumferential direction of the base body.

The lab analog 1 also comprises two fixing elements 16 which are flat in
construction and sit flush against the printed model when the lab analog 1 has
been inserted. They act to fix the lab analog in the printed model against rotation.
The fixing elements 16 have two mutually parallel, flat fixing surfaces 17 which
are each disposed parallel to the longitudinal axis 3 of the base body 2 and

which limit the beads 11 at the circumference.

Inside the lab analog 1 is a recess 23. An abutment into which a prosthetic tooth
will be modeled can be inserted into and fixed in this recess 23.

12
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Figure 3 shows a portion of a printed model 18 (impression) with a cavity 19 in
sectional view. The cavity 19 is formed as a bore 20 with an inner wall 21. It
should be understood that the bore 20 may be formed as a blind bore with or
without an opening in the base, or as a through bore. To illustrate it better, the
outer boundary of the printed model 18 has been shown as being round. It
shouid be understood that Figure 3 only shows a section of the printed model 18.

The inner wall 21 forms an introduction section 22 for introducing the lab analog
1, which section extends apically from a coronal opening 23 of the bore 20. The
introduction section 22 comprises a radial tapering 24 which serves to center the
(corresponding) lab analog 1. The tapering 24 in the introduction section 22 is
circumferential.

The inner wall 21 also forms a shoulder 25 to limit the depth to which the lab
analog is introduced. The shoulder 25 adjoins the introduction section 22 in the
longitudinal direction of the bore 20. Starting from the shoulder 25, a second
inner bore 20a extends in the apical direction which is disposed concentrically

with the bore 20 and has a smaller diameter compared with the bore 20.

The inner wall 21 comprises four seating surfaces 26 to fix the lab analog 1
against rotation, the surfaces extending from the shoulder 25 in the apical
direction. The seating surfaces 26 are disposed paraliel to each other, wherein
two of the seating surfaces 26 lie in a plane that runs parallel to the longitudinal
direction of the bore. The seating surfaces 26 are delimited in their width
(transversely to the longitudinal direction of the bore 20) by the inner bore 20a.
The size of the width is determined by the diameter of the inner bore 20a; thus, it

is dependent on the radius of the inner bore 20a.

It should be understood that if the radius of the inner bore 20a is small, the width
of the two seating surfaces 26 may be so great that the two seating surfaces 26
impinge against each other and combine to form a single surface. In the context
of the invention, it has been discovered that the friction on inserting the lab
analog 1 into the cavity 19 is substantially determined by the size of the

13



10

15

20

25

30

CA 02922311 2016-03-01

individual seating surfaces 26, in particular their width. Thus if, for example, the
inner wall 21 has four seating surfaces 26, then the friction upon insertion of the
lab analog 1 is less than if two of the seating surfaces 26 were combined to form
one overall seating surface and thus would be correspondingly wider. it has been
shown to be advantageous if the distance between the two seating surfaces 26
in one plane corresponds to 1.5 times, preferably two times the width of a seating
surface 26.

The sectional representation of Figure 3 shows only two of the four seating

surfaces 26. The bore 20 is symmetrical to the sectional plane.

Two projections 27 from the inner wall 21 taper the bore 20 radially. They are
arcuate in shape, both in the circumferential direction and in the radial direction
of the bore 20, wherein the arcs respectively and preferably follow the
circumferential profile of the beads 11 in the circumferential direction and follow
the profile of the lateral surfaces 13 of the beads 11 in the radial direction. A
bead 11 of the lab analog 1 can thus engage behind the projections 27 in the
introduction direction in a manner such that a step 14 of the lab analog 1
becomes seated at the shoulder 25, Because of the arcuate construction of the
projections 27, nearly the entire surfaces of the apical centering surfaces 9 of the

second centering section 5 become seated on the projections 27.

Figures 4a to 6b illustrate a system 28 which comprises the lab analog 1 from
Figures 1a to 3 and a portion of the printed model 18 from Figure 3 with the bore
20. The lab analog 1 is inserted in the bore 20.

It is shown that the first centering section 4 with the coronal centering surface 7
sits against the radial tapering 24 in the introduction section 22 of the bore 20. In
this manner, the lab analog 1 is centered in the bore 20 in the region of the first
centering section.

14
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In the region of the second centering section 5 as well, the apical centering
surfaces 9 sit against the projections 27 of the inner wall 21 and thus center the
{ab analog 1 in the bore 20.

When the lab analog 1 is inserted in the bore 20, the bore 20 is widened radially
in the region of the radial tapering 24 by the centering chamfer 6 and the coronal
centering surface 7 as well as in the region of the projections 27 by means of the
beads 11.

Furthermore, Figure 4b shows that the bead 11 of the inserted lab analog 1
engages behind the projection 27 of the bore 20 in the insertion direction E in
such a manner that the step 14 of the lab analog 1 becomes seated on the
shoulder 25 of the bore 20. In this manner, the lab analog 1 is restrained in the
bore 20 in the longitudinal direction.

While the projections 27 cooperate with the beads 11 in such a manner that the
beads 11 and thus the lab analog 1 are pushed in the apical direction (insertion
direction E), the action of the force is limited by the steps 14 on the shoulders 25.
In this manner, movement of the lab analog 1 in the apical and coronal direction

is prevented.

Because Figure 4b is a sectional representation, the second bead 11 as well as
the second step 14 on the respective opposite sides are not shown. It is shown
in Figure 6b is that two projections 27 engage behind the two opposing beads
11. Two mutually opposing steps 14, which become seated on the shoulder 25
of the bore 20, can be seen in Figure 5b. The sections of Figures 6b and 5b are

at 90° to each other.

In particular, Figure 5b shows the seating of two fixing surfaces 17 of the lab
analog 1 at two seating surfaces 26 of the bore 20. Preferably, the seating
surfaces 26 are conically disposed in the insertion direction of the lab analog 1
so that the seat for the flat fixing surfaces 17 on the seating surfaces 26, which

16
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are also flat, is as large as possible. In this manner, the lab analog 1 is fixed

against rotation in the bore 20.

Figures 7a, 7b and 8 show a second embodiment of a lab analog 1. In contrast
to the embodiment descrived above with respect to Figures 1a and 2, it is
provided with three centering elements 8 disposed in the circumferential direction
of the base body 2, which are formed as apical centering surfaces 9.

It is further distinguished by six restraining elements 10, three of which being
beads 11 and three being steps 14. The beads 11 and the steps 14 are each
uniformly disposed in the circumferential direction of the base body 2.
Preferably, the beads 11 are offset by 60 degrees with respect to the steps 14 in
the circumferential direction of the base body 2.

A further distinction is provided by the fixing elements 16, which are provided
with three fixing surfaces 17 disposed in the circumferential direction of the base
body 2. The fixing surfaces 17 are respectively parallel to the longitudinal axis of
the base body 2 and confine the beads 11 on the circumferential side (in the
circumferential direction). The normals to the surfaces of the fixing surfaces 17

are at an angle of 120 degrees with respect to each other.

Figure 9 shows a section of a second embodiment of a printed model 18 with a
cavity 19. The cavity 19 is formed as a bore 20 with an inner wall 21. For the
purposes of improved illustration, the outer boundary of the printed model 18 is
shown as being round. It should be understood that Figure 8 shows only a

section of the printed model 18.
In contrast to the embodiment of Figure 3, the bore 20 has six seating surfaces
26, with pairs thereof being disposed in one plane, preferably parallel to the

longitudinal direction of the bore 20.

The projection 27 is also different. It has a flat front surface 30, the normal to the
surface of which preferably being oriented perpendicular to the longitudinal axis
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of the bore 20. Optionally, the front surface 30 is arcuate. A lower side 31 of the
projection 27 is configured as a flat surface in the circumferential direction of the
pore 20 and as an arcuate surface in the radial direction of the bore 20,
whereupon the arcuate surface profile follows the profile of the lateral surface 13
of the bead 11. The lower side 31 thus extends transversely to the longitudinal
axis along a straight line and is arcuate in the radial direction of the bore 20. In
other words, the lower side 31 is straight in one dimension and curved in another

dimension.

A bead 11 of the lab analog 1 can engage behind the projection in the insertion
direction in such a manner that the lateral surface 13 of the bead 11 (see Figure
8) only seats in a narrow region on the underside 31 of the projection 27, for

example along a straight line.

it should be understood that the embodiment of the projection 27 just described
may also be used in the first embodiment of the printed model 18 in accordance
with Figure 3. Equally, it should be understood that the configuration of the
projection 27 described in connection with the first embodiment in accordance
with Figure 3 may be employed in the second embodiment of the printed model
18 in accordance with Figure 9.

In the context of the invention, it has been discovered that the friction upon
insertion of the lab analog into the cavity is also determined by the size of the
region in which the lateral surface 13 of the bead 11 seats on the underside of
the projection 27. The smaller this region, the less friction is generated when the
lab analog is inserted. If the lateral surface becomes seated at the underside 31
of the projection 27 along a line, then the friction is less than if nearly all of the
lateral surface becomes seated on the projection 27.

Figures 10a to 10c show a second embodiment of the system 22 that comprises
the lab analog 1 and the printed model 18 with the bore 20. The sectional
representations of Figures 10b and 10c are rotated at 90° to each other; the

plane of the section is off-center in Figure 10c.
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in contrast to the embodiment of the system 22 of Figures 4a to 6b, three
centering elements 8 in the region of the apical end of the second centering
section 5 now center the lab analog 1 in the bore 20. The centering elements 8

are configured as lateral surfaces 13 of the beads 11.

The second embodiment of the system 22 also differs in that three beads 11
engage behind the projections 27 of the bore 20, so that three steps 14 of the lab
analog 1 become seated on three shoulders 25 of the bore 20. In this manner,

the lab analog 1 is restrained in the bore 20 in the longitudinal direction.

A further difference is that now, instead of two fixing surfaces, three fixing
surfaces 17 of the lab analog 1 are seated on six seating surfaces 26 of the bore
20. This ensures that the lab analog 1 is fixed against rotation in the bore 20.
Any rotational forces that are generated here are distributed over six seating

surfaces 26.
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CLAIMS:

Lab analog for insertion into a cavity of a printed model and for accom-
modating an abutment, comprising

an essentially cylindrical base body that extends along a longitudinal
axis,

a first centering section for centering the lab analog in the cavity of the
printed model, the first centering section adjoining the base body in the
coronal direction,

a second centering section for centering the lab analog in the cavity of
the printed model, the second centering section adjoining the base body
in the apical direction,

restraining elements for restraining the lab analog in the longitudinal di-
rection, and

at least one fixing element to fix the lab analog against rotation,

wherein the first centering section is provided with a centering surface
and the second centering section is provided with at least one centering
element which are both suitable for and configured to widen the cavity
radially upon insertion of the lab analog,

wherein a first restraining element is configured as a bead and a second
restraining element is configured as a step,

wherein, when the lab analog has been inserted, the bead engages be-
hind a projection in the cavity in the insertion direction in such a manner
that the step becomes seated against a shoulder in the cavity,

wherein the fixing element is flat in configuration and rests against the
printed model when the lab analog has been inserted,

wherein the bead has a lateral surface rounded in the insertion direction
with a coronal region and an adjoining apical region, and

the lateral surface is asymmetrical in cross-section,

wherein the lateral surface has a different radius along the coronal regi-
on than along the apical region.
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The lab analog according to claim 1, characterized in that the lateral
surface has a smaller radius along the coronal region than along the
apical region.

The lab analog according to claim 1, characterized in that the first cen-
tering section is provided with a centering chamfer which adjoins the
coronal centering surface in the coronal direction, wherein the first cen-
tering section has a larger diameter compared with the base body.

The lab analog according to claim 1, characterized in that the at least
one bead is disposed at the apical end of the second centering section
and runs at least partially in the circumferential direction of the base bo-

dy.

The lab analog according to claim 1, characterized in that the at least
one step is disposed at the apical end of the base body.

The lab analog according to claim 1, characterized in that the lab analog
is provided with two mutually opposite centering elements or three cen-
tering elements disposed in the circumferential direction of the base bo-
dy, which are configured as apical centering surfaces.

The lab analog according to claim 1, characterized by four restraining
elements, wherein two restraining elements are configured as beads
and two restraining elements are configured as steps, wherein the be-
ads and the steps are respectively disposed opposite each other.

The lab analog according to claim 7, characterized in that the steps and
the beads are offset by 90° to each other in the circumferential direction
of the base body.
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9. The lab analog according to claim 1, characterized by six restraining
elements, wherein three restraining elements are configured as a bead
and three restraining elements are configured as a step, wherein the
beads and the steps are respectively uniformly distributed in the circum-

5 ferential direction of the base body.

10. The lab analog according to any one of claims 6, 7 and 9, characterized
in that the apical centering surfaces are configured as lateral surfaces of
the beads.

10

11. The lab analog according to claim 1, characterized in that the fixing ele-
ments comprise two mutually parallel apical fixing surfaces or three api-
cal fixing surfaces disposed in the circumferential direction of the base
body, which are respectively disposed parallel to the longitudinal axis of

15 the base body and which confine the beads on the circumferential side.

12. A system comprising the lab analog according to any one of claims 1 to
11.

20
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