Secondary part, set, dental implant, gingiva former, impression

part, dental implant system, and method for producing an implant

The invention relates to a secondary part, & set comprising the
secondary part and a dental implant, a dental implant, a gingiva
former, an impression part, a dental implant system comprising
the set, and a method for producing the dental implant, with the
features of the preambles of the independent claims. Dental
implants for the replacement of defective or missing teeth are
kncwn. An implant is implanted in the jawbone, and a secondary
part called an abutment is fixed on the implant. The secondary
part serves as a base for a tooth structure, typically a ceramic
body. In the context of the process of incorporation and cf the
production of the artificial tooth, auxiliary parts are also
used, such as gingiva formers, impression parts and scanning

bodies.

EP 1 013 237 discloses an assembly set comprising a transport
housing, an insertion post and an implant. The implant can be
anchored in the jawbone by means of the insertion post, and,
after completion of the insertion procedure, the insertion post

is removed for receiving a secondary part, for example.

This has the disadvantage that, in the use of the assembly set,
there is increased consumption of material, and several steps
are needed among other things for remcving the insertion post,
which can be awkward and can have disadvantages as regards

hygiene.

WO 2004/098442 Al discloses a dental implant with an external
thread, and with channel-shaped depressions at the thread root.
The dental implant alsc has axial cutting grooves. This

previously known dental implant can have the disadvantage that



high torgues are nesded when screwing the dental implant into

the jawbone.

US 2008/0254412 discloses a gingiva former with a continuous

becre in which a securing tool can engage.

This gingiva former has the disadvantage that in some cases, on
account of the continucus bore, it is not possible to ensure the
hygiene in the implant on and/or in which the gingiva former is

secured in the intended use.

EP 2 351 536 Al discloses an adapter which has a flat surfzace
for determining an orientation of an implant-supported tooth

replacement by means of a scanning procedure.

This adapter has the disadvantage of permitting only scanning
for determining the position of the tooth replacement.
Consequently, a large number of different auxiliary bodies are

needed for the different functions.

It is therefore an object of the present invention to avoid the
disadvantages of the prior art, in particular therefore to make
avallable a secondary part, a set, a dental implant, a gingiva
former, an impression part, a dental implant system and a method
for producing the dental implant which, in terms of their use,
are simple, reliable, hygienic and flexible, and which can be
produced inexpensively with reduced consumption of material. A
further object is to make available a method for producing a
dental implant in a way that is as simple and inexpensive as

possible.

According to the inventicn, these objects are achieved with a

secondary part, a set, a dental implant, a gingiva former, an



impression part, a dental implant system and a method for

producing a dental implant acceording to the independent claims.

The secondary part acccrding to the inventicn for securing on
and/or in a dental implant is suitable for receiving a tertiary
part. The secondary part comprises a secondary-part body with a
recess on the inside, and a secondary-part screw receiveables or
received in the recess. The secondary part has a screwing-in
mechanism in the form of a contour for receiving a screwing—in
tool, for screwing the dental implant, connected to the
secondary part, into a jawbone. In particular, the secondary-
part body and/or the secondary-part screw have the screwing-in
mechanism in the form of the contour for receiving a screwing-in
tool, wherein the contour is preferably formed by the secondary-

part body.

Within the meaning of the present application, a secondery part
is understood as a part which can be secured on and/or in a
dental implant and which is suitable for receiving an auxiliary
part or a tertiary part. Within the meaning of the present
application, a tertiary part is understood as a part which can
be secured on and/or in a secondary part, and in particular a
part which is suitakle for the phase of incorporation of the
dental implant and/or of the temporary or definitive prosthetic
restoration. For example, an auxiliary part cen be designed as a

gingiva former or as an impression part.

After insertion and/or incorporation of the implants in the
jawbone in the intended use of the invention described here,
these implants can then be treated in accordance with the prior
art. These techniques are not therefore discussed in any more

detail.



The design of the secondary part with a screwing-in mechanism in
the form of a contcocur has the advantage that, in contrast to
what is known from the prior art, an additional screwing-in post
is not needed, which reduces the amount of material consumed,

and therefore the costs, and simplifies the handling.

Within the meaning of the present application, the term
screwing-in mechanism is understood as a contour of the
secondary part intc which a screwing-in tool can be inserted,
such that the secondary part can be screwed into a jawbone with
the dental implant by means of the screwing-in tcol. In
particular, the screwing-in tool can be guided in a rotationally

secured manner into the screwing-in mechanism.

Within the meaning of the present application, the designation
“A and/or B” is understood as the following possible

combinations: A; B; A and B; A and no B; B and no A.

The secondary-part screw and/or the secondary-part body
preferably has a self-retaining structure for the screwing-in
tocl, wherein the self-retaining structure is preferably
arranged on a screw head of the secondary-part screw. The self-
retaining structure is particularly preferably formed by at
least one slit and/or a snap-fit structure. Particularly
preferably, the self-retaining structure is designed as a

resilient head.

In particular, in the intended use, the screwing-in tool engages
around the head with the at least one slit in such a way that
the screw head is easily compressed and can thus be held by the
screwing-in tool, wherein preferabkly a snap connection takes
place between the snap-fit structure of the self-retaining

structure and a snap-fit mechanism of the screwing-in toocl.



There is therefore no need for any further holding mechanisms or

for any further manual support by the dentist.

Within the meaning of the present application, the term self-
retaining structure is understood as a structure by means of
which the screw head, and if appropriate the secondary part
which has received the screw head, can be held by the screwing-
in tool without further auxiliary means. For example, this
allows the secondary part with the screwing-in tool to be
removed from a package and to be brought to the place of use and

inserted without any further tools or manual support.

A self-retaining structure for the screwing-in tool on the screw

head has the advantage that handling is made easier and safer.

The screw head of the secondary-part screw preferably has, on
the outside, a contour for a screwdriver for securing and/or
releasing the secondary part on or from the dental implant. In

particular, the screw head is designed as an external hexagon.

A screw contour on the outside of the screw head has the
advantage of permitting a smaller screw head by comparison with
the prior art. More space 1s therefore available between an
inside wall of the secondary part and the screw head, and the

inside wall can be produced with a small diameter.

The secondary-part body preferably has, in the area of the screw

head, a guide portion for the screwdriver.

Within the meaning of the present application, a guide portion
is understood as meaning that the screwdriver, or other

instruments if appropriate, can be guided by the secondary-part



body when engaging the screw contour of the screw head on the

side of the screwdriver directed away from the screw head.

The arrangement of the guide portion has the advantage of
permitting an improved and more reliable positioning of the

screwdriver on the screw contour.

The recess of the secondary part is preferably designed at least
in part as a hexagon socket, wherein the hexagon socket serves

in particular as a contour for receiving the screwing-in tool.

This permits simple and reliable handling of the screwing-in
mechanism, which saves space. Morecver, the screwing-in tool,
for example, can be guided reliably to the self-retaining

structure threough the portion with the hexagon soccket.

The secondary-part body is preferably designed, on the outside,
with a contour which, in the intended use, serves to shape the

gingiva.

In this way, partial shaping of the soft tissue by the secondary
part can take place after the implant has been anchored in the

Jjawbone.

This contour of the secondary-part body and a gingiva former on
and/or in the secondary part together form a gingiva contour on

the outside.

Moreover, parallel to the longitudinal axis from the apical end
towards the coronal end, this contour in particular has in part
a concically widening area, which in particular is curved

outwards.



Within the meaning of the present application, the apical end is
understood as that end of a part which, in the intended use, is
directed towards the apex of the tooth. Within the meaning of
the present application, a corcnal end is understoocd as that end
of a part which, in the intended use, is directed towards the

crown of the tooth.

A further aspect of the present invention concerns a secondary
part with a secondary-part body, in particular as described
above, which has a snap-fit contour for connection to a snap-on
auxiliary rart, e.g. a gingiva former. In particular, the snap-
fit contour is an outer snap-fit contour. Moreover, the
connection is in particular releasable. In particular, the
secondary part has an anti-twist protection for the auxiliary

part.

An outer snap-fit contour has the advantage that an auxiliary
part is easy to handle and can be connected reliably to the
secondary-part body. Alternatively, an inner snap-fit contour is

also possible.

Within the meaning of the present application, an anti-twist
protection is understood as meaning that a relative rotation

between two or more bodies is substantially prevented.

An anti-twist protection has the advantage that the position of
the auxiliary part on and/or in the secondary-part boedy can be

fixed.

The snap-fit contour is preferably designed in such a way that
an auxiliary part that can be snapped onto and/or into the
secondary part can be pressed, substantially parallel to the

snap-on direction, against an abutment face of the secondary



part. In particular, the secondary part has a shoulder against
which the auxiliary part can be pressed in order to generate
pretensioning in the auxiliary part. In other words, therefore,
the feorce generated by the pretensioning in the snap-on

direction is taken up by the shoulider.

Within the meaning of the present application, the snap-on
direction is understocd as a direction from the coronal end to
the apical end, i.e. substantially parallel to the longitudinal

axis.

Pressing of this kind can be achieved, for example, by the snap-
fit contour having a projection and the auxiliary part having a
recess, wherein the projection engages in the recess in the
snapped-in state. Alternatively, the recess and the projection
are reversed between secondary part and auxiliary part. With a
suitable arrangement of secondary part or auxiliary part
relative to the longitudinal axis, and suitable dimensioning of
recess, projection and abutment face, it is possible to achieve
pretensicning in the snap-on direction in the snapped-in state.
For example, this can be achieved by a recess and by a
substantially complementary projection which engage in each
other in the snapped-in state and which, relative to the
abutment faces of secondary part and auxiliary part, are offset
parallel tec the longitudinal axis, i.e. axially offset from each

other, such that pretensioning arises in the axial direction.

The shoulder is preferably designed to take up a force acting
substantially parallel to the longitudinal axis of the dental

implant.

Particularly preferably, the outside of the secondary-part body

is designed, for the intended use, tapering conically in parts



in the direction of the end on which the auxiliary part can be
received. In other words, therefore, the secondary-part body is
designed tapering ccnically at least in part towards the coronal

end.

This has the advantage that an auxiliary part can be arranged
more easily on and/or in the secondary-part body, since the
insertion is facilitated by the conical course at the coronal

end.

In particular, the angle between the longitudinal axis of the
secondary-part body and the conical portion is 5° to 15°,
preferably 7.5° to 12.5°, and particularly preferably 9° to
11°.

The secondary-part body preferably has a neck area for receiving
the auxiliary part or a tertiary part. In particular, the neck
area comprises the snap-fit contocur. At least one depressicn for
receiving an adhesive is arranged on the outside in the neck
area, in such a way that the secondary-part body can be securely

connected in the neck area to a tertiary part.

Within the meaning of the present application, the neck area is
understood as that area of the secondary-part body which is
directed towards the coronal end and which is suitable for

receiving the tertiary part.

The depression is preferably designed extending around the neck
area and is arranged in a plane substantially perpendicular to

the longitudinal axis of the dental implant.
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Alternatively, the peripheral depression in the neck area can
have a pitch analogous to a thread and can have one or more

thread turns.

Two peripheral depressions are preferably arranged in the neck
area and are spaced apart from each other substantially parallel

to the longitudinal axis of the dental implant.

The secondary-part screw preferably has at least one
predetermined break area. In particular, the predetermined break
area 1s arranged between the screw head and the thread of the

secondary-part screw.

A predetermined break area has the advantage that a deformation

of the screw head can be avoided.

In particular, the predetermined break area is arranged in such
a way that the part of the secondary-part screw between the
predetermined break area and the apical end can be removed from

the dental implant by means of a removal tool.

The secondary-part body is preferably made of titanium or of a

titanium alloy, in particular Ti6Al4V.

Particularly preferably, the secondary-part body has an in

particular inner release thread for a release instrument.

Within the meaning of the present application, an inner release

thread is understood as a thread which is arranged on the inside
in the secondary-part body and in which a release instrument can
engage for removing the seccndary-part body from the dental

implant.
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A further aspect of the present invention concerns a set
comprising a dental implant and a secondary part. The secondary
part is in particular a secondary part as described above.
According to the invention, the secondary part is pre-assembled
in the dental implant. The secondary part is at the same time
designed as a screwing-in mechanism in the form cf a contour for
receiving a screwing-in tool for the dental implant. In
particular, a secondary-part bedy and/cr a secondary-part screw

is designed as screwing-in mechanism.

Within the meaning of the present application, the term pre-
assembled is understood as meaning that the set is purchased

and/or supplied in the assembled state.

The set comprises a secondary part with a screwing-in mechanism,
which affords the advantages explained above. Moreover, handling

is made even easier by the pre-assembly.

The secondary part is preferably pre-assembled in the dental

implant by means of a secondary-part screw.

An additional aspect of the present invention concerns a package

containing a set as described above.

The set is therefore packed in particular by the manufacturer
and is purchased and/or supplied in a pre-assembled state in a

package.

The package preferably contains a sterile set, which
advantagecusly further simplifies the handling of the set, since

no further sterilization by the user is needed.
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A further aspect of the present invention concerns a dental
implant for insertion into a jawbone. In particuiar, the dental
implant is suitable for use with a secondary part as described
above. Moreover, the dental implant is in particular suitable
for use in a set as described above. The dental implant
comprises an external thread for anchoring the dental implant in
the jawbone with a thread root, wherein the thread root has at
least one elevation. At least two cutting grooves are arranged
in the area of the external thread. The cutting grooves are
designed as twisted cutting grooves and as at least one short
cutting groove and at least one lcng cutting groove, wherein the

short cutting groove is shorter than the long cutting groove,

Alternatively, the cutting grooves can also be oriented parallel

to the longitudinal axis of the dental implant.

Within the meaning of the present application, the thread root
is understood as the area of the thread located between two
adjacent thread flanks. In other words, therefore, an elevation
is arranged between two adjacent thread flanks in the thread

area.

Within the meaning of the present application, a twisted cutting
groove is understood as a groove which is arranged on the
cutside ¢f the dental implant and which has an axial component
parallel to the longitudinal axis of the dental implant and a
circumferential component around the dental implant,
perpendicular to the longitudinal axis of the dental implant. In
other words, a twisted cutting groove has at least in part a
course similar to a helical line. In particular, a distance of
the twisted cutting groove in a direction perpendicular to the

longitudinal axis of the dental implant increases at least in
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part towards the coronal end in a direction parallel to the

longitudingl axis of the dental implant.

The arrangement of at least one elevation at the thread root and
the arrangement of twisted cutting grooves of different length
has in practice provided a reduction in the necessary screwing-
in moment while at the same time achieving a sufficient primary
stability and therefore results in good fusion of the dental
implant to the jawbone. The elevation at the thread rocot ideally

corresponds to the diameter of the drilling tocol.

Moreover, straightforward production with a turning machine is

permitted, which is simple and inexpensive.

In particular, the thread is a single-start thread.

Alternatively, the thread can be a multiple-start thread.

In particular, the cutting grooves have an angle in the range of
2° to 10° and preferably of 4° to 8° with respect to a surface
parallel which runs on the surface, from the coronal end to the
apical end, substantially parallel to the longitudinal axis of

the dental implant.

The long cutting groove along the longitudinal axis of the
dental implant preferably runs across at least the entire

external thread.

The external thread preferably covers at least 85%, preferably
89% and particularly preferably at least %1% of the length of
the dental implant.

The dental implant preferably has a substantially cylindrical

shape in & coronal area directed towards the coronal end.
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Within the meaning of the present application, coronal area is
understood as that area of the dental implant directed towards
the coronal end, wherein the coronal area in particular extends

over at least half the length of the dental implant.

Within the meaning of the present application, the term
substantially cylindrical is understood among other things as a
cylindrical body in which a thread is arranged and/or cut into

the outside.

The substantially cylindrical shape of the coronal area has the
advantage that further improved anchoring of the dental implant
in the jawbone can be achieved, and an inner area of the dentazal
implant for receiving a secondary part is maximized in size in
order tc connect dental implant and secondary part in a manner

that is as flexible and as reliable as possible.

The dental implant, in an apical area directed towards the
apilcal end, preferably tapers substantially conically towards
the apical end. In particular, the dental implant is designed as

a truncated cone at the apical end.

Analogously to the coronal area, the apical area is understood
as that area of the dental implant directed towards the apical
end and, starting from the apical end, comprising in particular

3 — 5 mm, preferably 4 mm, of the length of the dental implant.

The substantially conical design of the apical area has the
advantage of providing easier anchoring of the dental implant
while ensuring that the least possible screwing-in moment is

needed for screwing it into the jawbone.
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Three long cutting grooves are preferably arranged con the dental
implant, or two short cutting grooves and two long cutting

grooves.

Particularly preferably, the short cutting grooves and the long
cutting grooves are in an alternating arrangement in the
circumferential direction cf the dental implant. In other words,
viewed in the circumferential direction, a short cutting groove
follows a long cutting groove, wherein this applies only to the
area of the dental implant in which a short cutting groove and a
long cutting groove are arranged, i.e. substantially in the

apical area.

The short cutting groove preferably extends from the apical end.
The short cutting groove preferably runs across the apical area
and particularly preferably about half the length of the
external thread, starting from the apical end, parallel to the

longitudinal axis of the dental implant.

Preferably, the end of the at least one short cutting groove
directed towards the corcnal end has, parallel to the
lengitudinal axis of the dental implant, a groove distance in
the range of 3.5 mm to 4.5 mm to the coronal end. The grcove
distance 1is preferably 3.7 mm to 4.3 mm and particularly

preferably about 4 mm.

Within the meaning of the present application, the groove
distance of the short cutting groove is understood as the
distance between an end of the short cutting groove directed
away from the apical end and the cornal end of the dental
impiant, wherein the groove distance is measured, parallel to
the longitudinal axis of the dental implant, on the surface of

the dental implant.
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Particularly preferably, at least two elevations, preferably
precisely two elevations, are arranged at the thread rocot
between two adjacent thread flanks of the external thread. The
elevations are in particular arranged in such a way that three
channels are arranged at the thread root between the two

adjacent thread flanks.

The diameter of the elevations preferably corresponds to the
diameter of a drilling tool used to insert the dental implant.
This has the advantage of further reducing the necessary
screwing—-in moment while providing good fusion of the dental

implant with the jawbone.

The at least one elevation is preferably arranged substantially

parallel to & thread flank of the external thread.

Within the meaning o¢f the present application, the arrangement
cof an elevation substantially parallel to a thread flank is
understocd as meaning that the elevation extends at least in

part parallel to the thread flank.

In particular, the elevation has substantially a length
corresponding to the length of the thread flank to which the
elevation is arranged substantially parallel; the elevaticn is
preferably designed as a continuous elevation interrupted only

by the cutting grooves.

The at least one elevation preferably has a lower height than
the adjacent thread flanks, measured from the thread root

perpendicular to the longitudinal axis of the dental implant.
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In particular, the at least one elevaticn has a height in the
range of 10% to 40% of the adjacent thread flank, preferably of
15% to 35% and particularly preferably of 20% to 30%.

Starting from the corconal end, the dental implant particularly
preferably has a hollow space for receiving a secondary part on
and/cr in the dental implant. In the hollow space of the dental
implant, an internal thread is arranged for screwing the
secondary part to the dental implant. A rotation-securing
portion is arranged between the coronal end and the internal
thread. Between the coronal end and the rotation-securing
portion, a portion is arranged which tapers to the apical end

and which 1s designed in particular as a cone section.

In particular, the secondary part has a shape substantizlly
matching the hollow space of the dental implant, in such a way
that the secondary part can be received at least partially in

the hollow space of the dental implant.

A rectation-securing pertion is understood as a portion by means
of which rotational fixing between dental implant and secondary

part can be achieved.

A further aspect of the present invention concerns a gingiva
former for use with a secondary part as described above. The
gingiva former has a structure by means of which the gingiva
former can be snapped onto a snap-fit contour of the secondary
part and can be connected in particular releasably to the

secondary part.

The gingiva former has the abovementicned advantages of the

snap-fit contour.
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An additional aspect of the present invention concerns a gingiva
former in particular as described above. On the side directed
away from the seccondary part, the gingiva former has an
engagement area for a tool for insertion and/or removal of the

gingiva former.

The gingiva former is preferably produced from plastic.

This has the advantage of low manufacturing costs, for which

reason the gingiva former can be designed as a disposable part.

A further aspect of the present invention concerns an impression
part, which can be used in particular with a secondary part as
described above. The impression part is suitable for at least
any two of the following uses: scanning boedy, impression body,

temporary restoration, incorporation cap.

Within the meaning of the present application, a scanning bedy

is understood as meaning that the orientaticn of the impression
part can be determined by means of an optical method in order to
determine the rotational and/or axial position of dental implant

and/or secondary part in relation to the anatomical structure.

Within the meaning ¢f the present application, an impression
body is understood as meaning that the rctational and/or axial
position of dental implant and/or secondary part in relation to
the anatomical structure can be determined by means of an
impression, for example by taking an impression using an

impression compcund.

A temporary restoration is understood as a temporary replacement

for a missing tooth.
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Within the meaning of the present application, an incorporation
cap 1s understood as a clcsure of the secondary part at the
coronal end, so that the healing process can take place under

the best possible conditions of hygiene.

Designing the impression part in such a way that at least any
two of the uses described above are performed by the impression
part has the advantage of improving the costs, hygiene and

handling.

In particular, the impression part is designed in such a way
that it is suitable as a scanning bedy and impression body, and

also preferably as a temporary restoration.

The impression part preferably has a structure by means of which
the impression part can be snapped onto a snap-fit contour of
the secondary part and can be connected in particular releasably

to the secondary part.

Particularly preferably, the impression part, on the side
directed away from the secondary part, has an impression part
engagement area for a tool for insertion and/or removal of the

impression part.

Within the meaning of the present application, the term
impression part engagement area is understood as meaning that

the impression part has a recess in which a tool can engage.

The impression part is preferably cylindrical, wherein at least
one groove is arranged substantially perpendicular to the
cylinder axis, and wherein a substantially flat surface is

arranged substantially parallel to the cylinder axis.
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A flat surface is understcood as a substantially plane surface
which nevertheless has a customary surface roughness depending
on the method of producing the flat surface. The flat surface is
designed such that it can be scanned intra-orally and/or extra-
orally by means of optical methods in order to determine the

position of the impression part.

By means of the arrangement cof at least one groove and the flat
surface, the impression part is advantageously suitable for

forming a scanning body and an impression body.

At least two, in particular at least three and more particularly
four grooves are preferably arranged on the impression part,
which are spaced apart from each other substantially parallel to
the cylinder axis and in particular extend substantially

parallel to each other.

Particularly preferably, the at least one groove and the
substantially flat surface are spaced apart from each other, in

particular by part of a jacket surface ¢f the impression part.

Within the meaning cf the present application, the groove and
the flat surface being spaced apart from each other is
understood as meaning that the groove does not touch the flat

surface.

This arrangement of groove and flat surface has the advantage
that an optimal impression accuracy and/or scanning accuracy can

be achieved depending on the reguirements.

Very particularly preferably, the at least ocne groove is

designed as a straight groove.
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The impressicn part can preferably be worked in order to shape

the temporary restoration.

This has the advantage that, after the position has been
determined, the impression part can be worked in order to form a
Ltempcorary prosthetic restoration, which reduces the treatment
work and therefore makes the treatment more efficient, which is

in turn cost-effective.

A further aspect of the present invention concerns a dental
implant system comprising a set as described above and at least
one of the following components or desired combinations thereof:
gingiva former as described zbove; impression part as described
above; drilling tool for drilling a hole in a jawbone; tocl for
insertion and/or removal of the impression part and/or of the
gingiva former; screwing-in tool for screwing in the dental
implant; screwdriver for securing and/or releasing the secondary

part on or from the dental implant.

The components of the dental implant system are preferably
packed individually in separate packages and/or together in a

common package.

The dental implant system is preferably sterilized.

In particular, at least the set and/or one of the components of
the dental implant system is sterilized in a suitable package.

Preferably, the set and all of the components are sterilized in
a suitable package. In particular, the sterilization is carried

out by gamma radiation.

An additional aspect of the present invention concerns a method

for producing a dental implant as described above using a
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turning machine, in particular a plain-turning machine. At least
the external thread contour of the dental implant is formed with
a plain-turning machine by means of a single tool. The cutting
grooves can be formed by means of a milling machine in a

subseguent step.

This has the advantage that the dental implant can be produced
quickly and cost effectively using custcocmary turning machines

and without changing tools.

The invention is explained in more detail below by reference to
the drawings and in illustrative embodiments, without limiting

the invention to these. In the drawings:

Figure 1 shows a perspective view of a dental implant

according to the invention from above;

Figure 2 shows a side view of the dental implant according to

the inventicn from Figure 1;

Figure 3 shows a cross section through a dental implant
according to the invention from Figure 1,
illustrating the outline of the hollow space of the
dental implant;

Figure 4 shows a cross section through the dental implant as
shown in Figure 3, with an assembled secondary part

according to the invention;

Figure 5 shows a side view of a secondary part according to
the invention cut open parallel to the longitudinal
axis of the secondary part, and with a secondary-part

screw inserted;



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

10

11

12

13

14

23

shows a schematic view of a dental implant inserted
in the jawbone, with secondary part, gingiva former,

and tool for removing the gingiva former;

shows an enlarged detail of the neck area of the
secondary part according to Figure 5, with a received

gingiva former;

shows a side view of a cut-open gingiva former, with

a tool for handling the gingiva former;

shows a side view of an impression part according to

the invention;

shows a side view of the cut-open impression part

according to Figure 9;

shows a perspective view of the impression part

according to the invention from Figure 10;

shows a schematic view of a jawbone with soft tissue

and drilling tool;

shows a schematic view of the jawbone with soft
tissue according to Figure 12, with a dental implant
according to the invention received in a drilled
hole, and with a secondary part according to the

invention;

shows a schematic view of the jawbone with scft
tissue according to Figure 13, with an additional

gingiva former;
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Figure 15 shows a schematic view of the jawbone with soft
tissue according to Figure 13, with a received

impression part according to the invention;

Figure 16 shows a schematic view of a package according to the
invention containing a pre-assembled set according to

the invention:;

Figure 17 shows a schematic view of & dental implant system
according to the invention comprising the set

according to the invention and a drilling tool.

In Figqure 1, a dental implant 1 according to the invention is

shown from above in a perspective view.

The dental implant 1 has an external thread 2 for anchoring the
dental implant 1 in a jawbone. Cutting grooves (not shown in

detail here) are arranged in the external thread 2.

The dental implant 1 has a coronal end 7, from which a hollow
space 14 of the dental implant extends in part as far as the

apical end {not shown here).

The hollow space 14 of the dental implant comprises a cone
portion 15, a rotation-securing portion 1€ and an internal
thread 18. A secondary part can be received at least partially

in the hollow space 14 of the dental implant.

In Figure 2, the dental implant 1 according to Figure 1 is shown

in a side view.
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Tdentical reference signs designate identical features in all of
the figures and are therefore only explained again as and when

necessary.

Between the coronal end 7 and the area with the external thread

2, the dental implant 1 has a cylindrical area 11.

The external thread 2 is designed as a single-start thread and,
between adjacent thread flanks 13, has two peripheral elevations
4, which extend substantially parallel to the thread flanks 13
of the external thread 2. In this way, three channels 12 form
between adjacent thread flanks 13. The external thread 2 has a
thread root 3.

The dental implant 1 has a corcnal area 8, which is directed
towards the corcnal end 7 and which is substantially
cylindrical. Moreover, the dental implant 1 has an apical area
10 which is directed towards an apical end 9 and which tapers
substantially conically to the apical end 9. At the apical end

9, the apical area 10 is designed as a truncated cone.

The dental implant 1 according to Figure 2 has an implant length
L of approximately 13 mm, wherein the external thread 2 covers

approximately 921% of the length of the dental implant.

Two short cutting grooves 5 and two long cutting grooves 6 are
arranged in the external thread 2. Only one short cutting grocve

5 and one long cutting groove 6 are visible in the present view.

The short cutting grocve 5 has a groove distance N from the

coronal end of approximately 4 mm.
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A groove angle w between the longitudinal axis A of the implant
and the short cutting groove 5 is ca. 4°. The long cutting
groove 6 has the same angle to the longitudinal axis A of the

implant.

In Figure 3, the dental implant 1 is shown in the view according
to Figure 2, but in Figure 3 the illustration has been chosen
such that the inner contour cf the hollcow space of the dental
implant is visible. Starting from the coronal end 7 and
proceeding towards the apical end, the hollow space 14 of the
dental implant has the cone portion 15, the rotation-securing

portion 16 and the internal thread 18.

Figure 4 shows the dental implant 1 according to Figure 3. A
secondary part 17 with a secondary-part body 22 is received in
the dental implant 1. The dental implant 1 and the secondary
part 17 are pre—-assembled by means of a secondary-part screw,
which is only partly visible here, and, in the pre-assembled

state, they form a set 45 according to the invention.

On the outside, the secondary-part body 22 has an anti-twist
protection 182 for an auxiliary part o¢r tertiary part that is to

be received.

In Figure 5, a secondary part 17 according to the inventicn is

shown in a side view, the secondary-part body 22 being cut open.

On the inside, the secondary-part body 22 comprises a recess 21
for a secondary-part screw 20. The secondary-part screw 20 has a
screw head 23. The screw head 23 is designed as an external
hexagon, which functions as a screw contour for a screwdriver
for releasing or securing the secondary part 17 on the dental

implant 1.
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Slits 25 are arranged on the screw head 23, by means of which
slits the head is radially compressible, and they function as a
self~retaining structure. At least the secondary part 17,
comprising the secondary-part body 22, and the secondary-part
screw 20 can be held in the engaged state by means of a
screwing—-in tocl when the secondary part 17 is secured on the

dental implant by means of the secondary-part screw 20.

In the area of the screw head 23, a guide portion 24 for guiding

the screwdriver is arranged on the inside of the recess 21.

Moreover, the recess 21 has a contcur designed as a hexagon

socket 29 for a screwing-in tool.

Moreover, on the inside of the recess 21, the secondary-part
body 22 has a release thread 48 in order to be able to remove
the secondary-part body 22 safely and reliably from the implant,

for example after remcval of the secondary-part screw 20.

The secondary-part screw 20 has a predetermined break area 32
between the screw head and the thread of the secondary-part
screw 20. If, for example, too high a torque is applied to the
screw head 23, the predetermined break area 32 can break., After
removal cf the screw head 23, lying above the predetermined
break area 32, and of the seccondary-part body 22, the thread
area of the secondary-part screw 20 can be removed from the

implant by means of a further tool.

A tertiary part or an auxiliary part, for example a gingiva
former, can be received on the neck area 30 of the secondary-
part body 22. At this end, the secondary-part body 22 has a

coronal cone 52 extending partially in the circumferential
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direction. The coronal cone 52 has a coronal cecne angle k of
approximately 10° with the longitudinal axis of the secondary

part.

A neck area 30, which comprises the coronal cone 52 inter alia,
1s arranged between a shoulder 33 and the end on which the

auxiliary part or tertiary part can be received.

In the neck area 30, peripheral depressions 31 are arranged in
which an adhesive material can be arranged for the secure

connection between secondary part and tertiary part.

Moreover, a snap-fit contour 27 is arranged in the neck area 30,

for the possibly releasable connection to an auxiliary part.

On the outside, starting from the shoulder, the secondary-part
bedy 22 has & gingiva-shape partial contour 26, which merges
into a secondary-part cone 5%. The secondary-part cone 55 is
designed such that it can engage in the cone portion of the

dental implant.

Figure 6 is a schematic view showing a dental implant 1

according to the invention anchored in a jawbone 50.

A secondary-part body 17 with a gingiva-shape partial contour 26
is received in the dental implant i. On the secondary part 17, a
gingiva former 34 is arranged which additionally has the
function of an incorporation cap. The soft tissue 51 can be
shaped by the arrangement of secondary part 17, with gingiva-

shape partial contour, and the gingiva former 34.

By means of a tool 54, the gingiva former 34 can be removed, for

example, from the secondary part 17, or can also be inserted.
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Figure 7 shows a detail of the secondary part according to
Figure 5 comprising the neck area. The gingiva former 34 is
snapped onto the secondary part comprising the secondary-part
body 22. For this purpose, the snap-fit contcur 27 is designed
as a projection. The gingiva former 34 has a recess 53. In the
snapped-in state, the recess 53 is arranged with respect to the
projection of the snap-fit contour 27 such that pretensioning is
achieved in the direction of the shoulder 33 of the secondary-
part body 22. This is achieved by a corresponding axial offset
of the recess 53 and of the snap-fit contour 27 from each other
in relation to the longitudinal axis of the secondary part, such
that the gingiva former 34 is pressed in the direction of the
shoulder. The axial distance between the snap-fit contour 27 and
the shoulder 33 is therefore smaller than the distance between
the recess and the end face of the gingiva former 34 which is

pressed onto the shoulder 33.

The screw head 23 has a snap-fit structure 56, which forms a

self-retaining structure for a screwing-in tocol.

The gingiva former 34 has an engagement area 35 for a tool for
inserting or removing the gingiva former 34, as is shown in

Figure 6.

Figure 8 is a side view showing a cut-open gingiva former 34
with an engagement area in which the tool 54 engages. On the
inside, the gingiva former has the recess 53 for connection to a

snap-fit contour of the secondary-part body.

Figure 9 is a side view showing an impression part 36 according
to the invention. The impression part 36 can function as a

scanning body, as an impressiocn body, as a temporary restoration
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or as an incorporation cap, depending on the requirements of the

particular use.

The impressicn part 36 is cylindrical with a cylinder axis Z and
has four grooves 42, which are spaced apart from each other
substantially parallel to the cylinder axis Z and extend
parallel to each other substantially perpendicularly with
respect to the cylinder axis Z. In this way, it is possible to
define the position of the impression part 36 by use of an
impression compound, such that the impression part 36 can

function as an impression body.

The impression part 36 also has a flat surface 43, which is
spaced apart from the grooves 42 by part of a jacket surface 47
cf the cylindrical body. The impression part 36 thereby acguires

the function of a scanning body.

The impression part is produced from plastic and can therefore

be easily worked to form a temporary restoration.

Figure 10 shows the impression part 36 according to Figure 9 in

a cult-open side view.

The impression part has an impression part engagement area 40
for a tool for inserting and/or removing the impression part 36.
The impression part engagement area 40 extends along
approximately half the length parallel to the cylinder axis of

the impression part 36.

The impression part 36 has a recess 53 for snapping onto a snap-

fit contour of z secondary part.
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Figure 11 shows the secondary part 36 according to Figure 8 in a

perspective view.

Figures 12 to 15 are schematic views of a jawbone 50 with soft
tissue 51 arranged thereon. Figure 12 shows how, by means of a
drilling tocel 46, a drilled hole is created in the jawbone 50.
Figure 13 shows schematically how & dental implant 1 with
secondary part 17 is anchored in the drilled hole. In Figure 14,
a gingiva former 34 is received as & tertiary part on the
secondary part 17 as shown in Figure 13. In Figure 15, instead
of the gingiva former, an impression part 36 is received which
can functicon as a scanning body, as an impression boedy, as a

temporary restoration or as an incorporaticn cap.

Figure 16 is a schematic view showing a package 49 which
comprises a set 45 consisting of a pre-assembled dental implant
with secondary part, comprising a means of screwing the dental

implant into the jawbone.

Figure 17 is a schematic view showing a dental implant system 44

comprising the set 45 and & drilling tecol 46 in a package 49,
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Patent Claims

Secondary part (17) for securing on and/or in a dental
implant (1) and suitable for receiving an auxiliary part or
tertiary part, comprising a secondary-part body (22) with a
recess (21) on the inside, further comprising a secondary-
part screw {(20) receiveable or received in the recess (21),
wherein the secondary part (17}, in particular the
secondary-part body (22) and/or the secondary-part scraw
(20), has a screwing-in mechanism in the form of a gontour
for receiving a screwing-in tool, for screwing the dental
implant (1), connected to the secondary part (17), into a
jawbone, characterized in that the secondary-part screw
(20) and/or the secondary-part body (22} has a self-

retaining structure for the screwing-in tool.

Secondary part (17) according to Claim 1, characterized in
that the self-retaining structure is arranged on a screw

head (23) of the secondary-part screw (20).

Secondary part (17) according to Claim 1 or 2, wherein the
self-retaining structure is formed by at least one slit

(25) and/or a snap-fit structure (586)

Secondary part {17) according to one of Claims 1 to 3
wherein the self-retaining structure is designed as a

resilient head.

Secondary part (17} according to Claim 1 to 4,
characterized in that the screw head (23) of the secondary-
part screw (20) has} on the outside, a screw contour for a
screwdriver for securing and/or releasing the secondary

part on or from the dental implant, and wherein the screw
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head (23) is designed in particular as an external hexagon.

Secondary part (17) according to one of Claims 1 to5,
characterized in that the secondary-part body (22) has, in
the area of the screw head (23), a guide portion (24) for

the screwdriver.

Secondary part (17) according to one of Claims 1 to 6,
characterized in that the recess (21) is designed at least

in part as a hexagon socket (29).

Secondary part (17) according to one of Claims 1 to 7,
characterized in that the secondary-part body (22) has, on
the outside, a contour (26) which, when used as intended,

serves to shape the gingiva.

Secondary part (17), in particular accoxrding to one of
Claims 1 to B8, characterized in that the secondary part
(17} has a secondary-part body (22) with an in particular
outer snap-fit contour (27) for the in particular
releasable connection to an auxiliary part or tertiary
part, wherein the secondary part (17) in particular has an
anti-twist protection (19) for the auxiliary part or

tertiary part.

S8econdary part (17) according to Claim 9, characterized in
that the snap-fit contour (27) for the in particular
releasable connection to the auxiliary part or tertiary
part is designed in such a way that an auxiliary part or
tertiary part that can be snapped on and/or in the
secondary part {17) can be pressed, substantially parallel

to the snap-on direction, against a shoulder (33} of the
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secondary parxt (17).

Secondary part (17) according to one of Claims 1 te 10,
characterized in that the outside of the secondary-part
bedy (22) is designed, for the intended use, tapering
conically in parts in the direction of the end on which the

auxiliary part or tertiary part can be received.

Secondary part (17) according to one of Claims 1 to 11,
characterized in that the secondary-part body (22) has a
neck area (30) which comprises in particular the snap-fit
contour (27) for receiving the auxiliary part, wherein at
least one depression (31} for receiving an adhesive is
arranged on the outside in the neck area (30) in such a way
that the secondary-part body {22) can be securely connected

in the neck area (30} to the tertiary part (28).

Secondary part (17) according to Claim 12, characterized in
that the depression (31) is designed as a depression (31)

which extends arcund the neck area (30).

Secondary part (17) according to Claim 13 characterized in
that the depression (31) is arranged in a plane
substantially perpendicular to the longitudinal axis (A) of
the dental implant.

Secondary part (17) according to Claim 13 or 14,
characterized in that two depressions (31) are arranged
extending around the neck area (30) and are spaced apart
from eazch other substantially parallel to the longitudinal

axis {A) of the dental implant.
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Secondary part (l7) according to one of Claims 1 to 15,
characterized in that the secondary-part screw (20) has at
least one predetermined break area (32), in particular
between the screw head (23) and the thread of the

secondary-part screw (20).

Secondary part (17) according to one of Claims 1 to 16,
characterized in that the secondary-part body (22) has an
in.particular internal release thread (48) for a release

instrument.

Set (45) comprising a dental implant {1) and a secondary
part {17); according to one of Claims 1‘ to 17,
characterized in that the secondary part (17) is pre-
assembled in the dental implant (1), and the secondary part
(17), in particular a secondary-part body (22} and/or a
secondary-part screw (20), is designed as a screwing-in
mechanism in the form of a contour for receiving a

strewing-in tool for the dental implant (1).

Set (45) accoxding to Claim 18, characterized in that the
secondary part (17) is pre-assembled in the dental implant

{1) by means of a secondary-part screw (20).

Package (49) containing a set (45) according to Claim 18 or
15,

Package (49) according to Claim 20, characterized in that

the package {49) contains a sterile set (45).



