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METHOD FOR PRODUCING A DENTIST
TOOL

[0001] The present invention concerns a method for pro-
ducing a dentist tool formed by an overlay to be used by a
dentist in removing tooth structure, said method comprising
the steps of:

[0002] acquiring three-dimensional data relating to a shape
of at least one predetermined tooth and at least a part of a
neighbouring tooth of said predetermined tooth;

[0003] processing said three-dimensional data with a com-
puter so as to determine an overlay fitting said tooth and
fitting at least said part of said neighbouring tooth;

[0004] determining guiding means within said overlay,
suitable for guiding a dentist cutting tool;

[0005] producing said determined overlay having said
determined guiding means.

[0006] The present invention further concerns a dentist tool
obtained by the application of the described method.

[0007] When a patient needs a crown, bridge, onlay, inlay,
veneer, or other restoring and/or aesthetic tooth treatment,
conventionally, during an initial office visit, the dentist iden-
tifies the needs of the patient and determines an appropriate
treatment. During subsequent visits, in case the tooth com-
prises damaged and/or infected tooth structure, the dentist
removes this tooth structure and reconstructs the tooth as
much as possible using conventional techniques. Thereafter,
the dentist performs the final preparation of the tooth for
further treatment by removing tooth material, which is to be
interpreted as original tooth structure and reconstructed tooth
structure, with a dental cutting tool such as a high-speed drill.
Relying upon eyesight and expertise, the dentist uses the drill
to shape the tooth in a form that is suitable for further treat-
ment, in particular a form onto which a crown, bridge, onlay,
inlay, veneer or other tooth restoring part can be mounted.
Then, the dentist takes an impression of the dental arch in
which the prepared tooth is located, and sends the impression
to the dental laboratory to have the dental technician make the
restoration part. Using the impression of the prepared tooth,
the dental technician produces a restoration part that matches
the colour, geometrical and material specifications, and sends
it to the dentist. At the patient’s final visit, the dentist adjusts
the restoration part as necessary before fitting it in place.

[0008] Such a dentist tool is disclosed in EP1547544. The
known dentist tool decreases the impact of the experience and
expertise of the dentist onto the treatment, and it is used by a
dentist in boring an artificial tooth root cavity. In EP1547544,
guiding means, formed by a cylindrical hole, for guiding a
drill in a straight-forward way, is provided. In such a manner
an artificial tooth root cavity can be bored with greater preci-
sion even by a less experienced dentist. Moreover a suitable
root cavity position can be calculated based on the informa-
tion processed by the computer, so as to form in the most
optimal way a cavity in the jaw bone.

[0009] A drawback of the known dentist tool is that it can
only be used by a dentist in boring holes into the jaw bone.
This dentist tool is not suitable to be used by a dentist in
preparing a tooth for further treatment.

[0010] It is an object of the present invention to provide
method for producing a dentist tool that is suitable for being
used by a dentist in preparing a tooth for further treatment.
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[0011] To this end, a dentist tool according to the present
invention is characterized in that said method comprises the
further steps of:

[0012] before determining said guiding means, determin-
ing a predetermined part of tooth structure to be removed
from said tooth so as to prepare said tooth for further treat-
ment;

[0013] determining at least two guiding edges of which a
first and a second guiding edge are spaced apart from each
other by a distance of at least 0.5 mm, said guiding edges
being part of said guiding means (7), said guiding edges being
configured so as to enable said dentist cutting tool to be
guided by simultaneously contacting said first and said sec-
ond guiding edge in such a manner as to enable a guided
removal of at least partially said predetermined part of tooth
structure.

[0014] The determination of a predetermined part of tooth
structure to be removed results in that this does not any more
depend on the skills of the dentist. Depending on the indi-
vidual dental situation of a patient, the computer is pro-
grammed to determine an optimal way for shaping the tooth
into a shape that is suitable for further treatment. Determining
and producing guiding edges into an overlay, which guiding
edges are suitable for simultaneously contacting the dentist
cutting tool, allows the cutting tool to be guided along a well
determined path in an at least partially predetermined way.
The overlay, having the guiding edges, accurately indicates
onto the tooth the part to be removed from the tooth as
determined by the computer. Moreover the tool according to
the invention is provided to assist the dentist in removing
tooth structure as the tool allows a dentist to remove at least
part of a predetermined part of tooth structure.

[0015] It is to be noted that the term fitting is not to be
interpreted in the narrow sense that the overlay should closely
surround the teeth. It moreover should be interpreted as that
an overlay should surround the teeth so as to be adequately in
contact with the teeth and so that, once applied, it will not be
released even if certain pressure, due to a normal use of the
overlay, is applied.

[0016] Inapreferred embodiment oftheinvention, said first
and said second guiding edge are designed for simultaneously
contacting said dentist cutting tool at contacting points being
longitudinally distanced from each other by said distance,
said guiding edges thereby defining a guiding surface along
which said dentist cutting tool is to be guided.

[0017] By simultaneously contacting two guiding edges
with a cutting tool at contacting points being longitudinally
distanced from each other, the cutting tool can be guided at
least partially in a predetermined way. Preferably the cutting
tool moves along the two guiding edges and thereby defines a
guiding surface. This surface comprises the two guiding
edges, and a cutting tool can be guided along this surface.
This allows an accurate guiding in two dimensions.

[0018] Preferably, in determining said guiding means, a
guiding groove is determined, which defines a path extending
in a surface of said overlay and suitable for guiding said
dentist cutting tool along said path in such a manner as to
enable a guided removal of at least partially said predeter-
mined part of tooth structure.

[0019] The two guiding edges, being distanced from each
other, can be located one on the one side and the other on the
other side of the path thereby defining the path between the
two guiding edges. To this purpose, the distance between the
two guiding edges should be substantially equal to a diameter
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of the cutting tool. Using the dentist cutting tool by simulta-
neously contacting the two guiding edges and following the
path allows a guidance of the cutting tool at least in two
dimensions. Considering a longitudinal cutting tool, the sur-
face defined by the two guiding edges in this configuration
will be substantially perpendicular to the direction of the
cutting tool in use.

[0020] The two guiding edges, being distanced from each
other, can also be both located on one side of the path. At least
athird guiding edge will then define the other side of the path.
Considering a longitudinal cutting tool in this configuration,
the surface defined by the two guiding edges will be substan-
tially parallel to the direction of the cutting tool in use. The
third guiding edge in this configuration will provide a further
guidance to the cutting tool thereby increasing the accuracy of
the process of removal of tooth structure. Using the dentist
tool by simultaneously contacting the two guiding edges and
following the path in this configuration allows a guidance of
the cutting tool in two dimensions and a guidance of inclina-
tion of the cutting tool.

[0021] Preferably, the method comprises the further steps
of:
[0022] determining a tooth restoration part having an inner

shape so as to fit a remaining part of tooth structure of said
tooth, and having an outer shape so as to fit together with
remaining neighbouring teeth;

[0023] producing said tooth restoration part.

[0024] An advantage of the method according to the inven-
tion is that the shape of the remaining part of tooth structure
of the prepared tooth is known in advance due to the guided
removal of tooth structure. This improves further treatment,
such as preparing a temporary or final inlay, onlay, bridge,
crown or veneer in advance based on the three-dimensional
data. This results in that less office visits are required, as the
dentist can both prepare the tooth and mount the tooth resto-
ration part onto the prepared tooth in one single visit. This
way of working does not only save time and thus costs, also
the inconvenience for the patient is strongly decreased. Fur-
thermore the chances that a prepared tooth gets contaminated,
and the resulting complications, are reduced to a minimum.

[0025] Preferably, said predetermined part is determined
by:

[0026] firstly determining a tooth restoration part having an
outer shape so as to fit together with remaining neighbouring
teeth, and having an inner shape compatible with said outer
shape;

[0027] secondly determining a shape of remaining tooth
structure so that said tooth restoration part having said inner
shape fits said shape of remaining tooth structure;

[0028] thirdly determining said predetermined part as
being the part of tooth structure to be removed so as to have
said shape of remaining tooth structure left.

[0029] Starting with determining a tooth restoration part
instead of, as conventionally, preparing the tooth, has an
advantage. A tooth restoration part can be determined having
an outer shape so as to optimally fit together with remaining
neighbouring teeth. Procedures for determination of such an
outer shape are known to the person skilled in the art. Aninner
shape is then determined, which inner shape is compatible
with said outer shape. Criteria for being compatible depend
on the material that is to be used and mainly concern strength
parameters, production parameters and parameters relating to
the mounting of the restoration part onto the tooth and/or
teeth. Preferably the inner shape is determined in such a
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manner that a minimum amount of material is required to
produce the tooth restoration part. This at its turn results in
that the remaining tooth structure, required to fit to this inner
shape, is as large as possible, namely, the more material of a
restored tooth is tooth restoration material, the less material of
that restored tooth is tooth structure. Then the predetermined
part can be determined as being the part of tooth structure to
be removed so as to have said shape of remaining tooth
structure left. Thus first determining the tooth restoration
part, results in that a minimum of tooth structure is to be
removed from the tooth and maximum conservation of the
original tooth structure. As itis bestto maintain as much of the
original tooth structure, this is an advantage.

[0030] In a further step, the determined tooth restoration
part having the determined outer and inner shape, can be
produced. This results in that less office visits are required, as
the dentist can prepare the tooth and mount the tooth resto-
ration part onto the prepared tooth in one single visit, having
the advantageous as described above.

[0031] Preferably said removal of tooth structure is to be
performed in a plurality of stages in which said guiding means
is provided to guide said cutting tool in a first stage of said
plurality of stages, and at least one further guiding means is
provided to guide said cutting tool in at least one further stage,
the method further comprising the steps of:

[0032] determining said at least one further guiding means
(7) each comprising at least two further guiding edges of
which a further first and a further second guiding edge are
spaced apart from each other by a distance of at least 0.5 mm,
said further first and said further second guiding edges being
provided for simultaneously contacting said dentist cutting
tool thereby guiding said dentist cutting tool in such a manner
as to enable a guided removal of at least partially said prede-
termined part of tooth structure;

[0033] producing at least one further overlay each having
one of said at least one further guiding means.

[0034] Producing a plurality of overlays instead of just one
overlay provides a further flexibility in the method for pro-
ducing the dentist tool. Different overlays can be provided for
guiding a dentist cutting tool along different sides of the tooth
to be prepared, so that for example a circumferential path can
be defined by using multiple overlays each defining a differ-
ent segment of the circumferential path. Multiple overlays
furthermore allow to use different dental cutting tools, which
is necessary in some cases. Different overlays can be pro-
vided for preparing a tooth in multiple stages, in which for
example a first stage is provided to smoothen the upper part of
the tooth, a second and a third stage are provided to cut away
the longitudinal and transversal sides of the tooth, and a
fourth and fifth stage are provided to round off the edges
between the longitudinal and transversal sides each at a dif-
ferent side of the tooth. Preparing a tooth in stages allows each
overlay to be designed having guiding edges which are par-
ticularly determined for guiding the cutting tool in a particu-
lar way characterised by the particular stage.

[0035] The invention will now be described in more details
with respect to the drawings illustrating some preferred
embodiments of the invention. In the drawings:

[0036] FIG.1shows atop view of an overlay with a guiding
groove according to the invention;

[0037] FIG. 2 shows a side view of an overlay with a guid-
ing groove placed onto a patient’s teeth.
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[0038] FIG. 3 shows a cross section of part of an overlay
with guiding means according to one embodiment of the
invention and a cutting tool;

[0039] FIG. 4 shows a cross section of part of an overlay
with guiding means according to another embodiment of the
invention and a cutting tool;

[0040] FIG. 5 shows a cross section of part of an overlay
with guiding means according to the invention and a cutting
tool;

[0041] FIG. 6 shows a cross section of part of an overlay
with guiding means according to a further embodiment of the
invention and a cutting tool;

[0042] FIG.7 shows aset of overlays to be used by a dentist
in preparing a tooth for mounting a crown or bridge.

[0043] FIG. 8 shows a cross-section of the overlay shown in
FIG. 7a.
[0044] In the drawings a same reference number has been

allocated to a same or analogous element.

[0045] The terms “lower”, “upper” etc. and derived direc-
tional terms such as “horizontal” and “vertical” are based on
a normal configuration of an overlay as shown in the draw-
ings, wherein the overlay fits onto teeth with their root extend-
ing vertically downward. The term dentist in this text is not to
be interpreted restrictive and can also be read as dental tech-
nician, dental assistant, dental auxiliary, dental therapist, den-
tal designer etc.

[0046] The invention provides a method for producing a
dentist tool formed by an overlay 1 to be used by a dentist in
removing tooth structure. Furthermore, the invention pro-
vides an overlay 1 obtainable by this method. FIG. 1 and 2
show such an overlay 1 arranged onto the teeth 2 of a patient.
Preferably, the invention provides a method for producing the
dentist tool and a tooth restoration part in such a manner that
the tooth restoration part will fit the tooth that is prepared
using the dentist tool.

[0047] The dentist tool according to the invention is pref-
erably used by a dentist in preparing a tooth for a restoration
such as placing inlays and onlays, crowns, bridges, and
veneers. Such restoration requires a restoration part to be
produced in order to fit the tooth after the latter has been
prepared. Using the dentist tool according to the invention
results in that the shape of the prepared tooth, which conven-
tionally is only known after preparation, is determined in
advance. Based on this knowledge, a restoration part can be
produced in advance so that this restoration part is available to
the dentist even before he or she starts preparing the tooth, and
can be mounted directly after preparation of the tooth. This
results in that the patient suffers less inconvenience, in par-
ticular that the number of visits to the dentist are reduced.
Furthermore the chances that a prepared tooth gets contami-
nated, and the resulting complications, are reduced to a mini-
mum.

[0048] Preferably, preparing a tooth for further treatment is
performed onto a substantially healthy tooth. When a tooth is
damaged or infected, the damaged and/or infected parts of the
tooth will have to be removed first, and the tooth will have to
be reconstructed before preparing the tooth for further treat-
ment. This minimizes the chance that an infection develops
underneath a tooth restoration part. This also maximizes the
lifetime of the tooth restoration part as the basis for the tooth
restoration part, namely the tooth, does not contain damaged
parts any more.

[0049] Several methods are known for acquiring three-di-
mensional data from a patient’s dentition. Such data can be
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retrieved by processing photographs taken from the patient’s
dentition. Another method is making a physical impression of
the dentition and then scanning this impression with a CAD/
CAM 3D scanning device. For what concerns the present
invention, any appropriate method for acquiring three-dimen-
sional data can be used.

[0050] After acquiring the three-dimensional data of the
tooth, this data gets processed by a computer so as to deter-
mine an overlay 1 fitting the teeth 2 of the patient. To this end,
the inner shape of the overlay preferably corresponds to the
outer shape of the tooth to be prepared and to the outer shape
of at least part of a neighbouring tooth. Overlay should fit the
teeth in such a manner that once the overlay is placed onto the
teeth, it will only come off by applying a sufficiently high
force to the overlay. During preparation of the tooth, small
forces may be applied to the overlay, which preferably should
not modify the position of the overlay on the teeth. Preferably,
the overlay 1 extends over the teeth 2 so as to also cover part
of the gingiva 3 for stability purpose and protection purpose.
As the dentist will use the overlay 1 for removing tooth
material, it is advantageous that the overlay 1 is located onto
the tooth in a stable way. As an example, an overlay 1 closely
fitting the tooth, two neighbouring teeth, and part of the
gingiva 3, ensures that a dentist can arrange and maintain the
overlay in a stable position during removal of tooth structure.
When the overlay 1 covers a part of the gingiva 3, at least this
part of the gingiva 3 will be protected during the process of
removing tooth structure.

[0051] It is to be noted that an overlay 1 according to the
invention can cover multiple teeth at once and can be provided
to be used by a dentist in preparing a plurality of teeth using
one single overlay 1. This can be advantageous in the process
of preparing teeth for placing veneers. Such an overlay com-
prises guiding means, as will be explained further, for each
tooth that needs to be prepared.

[0052] The determined overlay 1 has a thickness 4 that
mainly depends on the required strength thereof, and thus also
the material it will be made of. An overlay 1 according to the
invention can have a constant overall thickness 4. A substan-
tially constant overall thickness is preferred for an overlay to
be used by a dentist in preparing a tooth or teeth for placing
veneers. An overlay to be used for preparing a tooth for
placing a bridge or a crown preferably comprises an upper,
guiding part 5, and a lower, supporting part 6. The supporting
part 6 of the overlay 1 will ensure that the overlay 1 can be
arranged in a stable way onto the teeth 2, whereas the guiding
part 5 of the overlay 1 will guide the dentist cutting tool and
preferably will also determine the maximal penetration dept
of'the cutting tool in the tooth. To this end, the thickness ofthe
guiding part 5 of the overlay 1 will preferably be determined
case by case together with the determination of the guiding
means 7, as will be explained further. The thickness 4 of the
supporting part 6 of the overlay 1 can be more freely chosen
depending on the preferences of the dentist and/or the pro-
grammation of the computer.

[0053] Afteracquiring the three-dimensional data, this data
gets also processed by a computer so as to determine a pre-
determined part of tooth structure to be removed from the
tooth by the dentist. The predetermined part will be deter-
mined in view of the further treatment. If a particular shape of
the prepared tooth is required for allowing further treatment,
the predetermined part will be chosen so that after preparation
of the tooth, this particular shape will remain.
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[0054] Determining the predetermined part depends on
many parameters and will differ from case to case. Parameters
are the location of the tooth in the mouth of the patient,
amount and location of the damaged tooth structure, distance
of'the tooth to neighbouring teeth, etc. In a preferred embodi-
ment, the computer will also take into account the different
parts of the tooth such as the enamel, dentin, pulp, cementum,
etc. in determining the predetermined part.

[0055] According to the invention, the computer is pro-
grammed to determine the predetermined part of tooth struc-
ture to be removed without assistance of a dentist except for
what concerns the input of the initial data of the tooth. How-
ever also according to the invention, the computer can be
programmed to determine the predetermined part in coopera-
tion with a dentist, where for example the dentist decides on
some parameters. This cooperation can be established by
visualizing data relating to the tooth onto a computer display
and allowing the dentist at least to enter one parameter relat-
ing to the preparation of the tooth. Preferably a preview of the
tooth is visualized onto the computer display together with a
preview of a simulation of the prepared tooth, so as to allow a
dentist to see the impact of chosen parameters onto the pre-
pared tooth. The latter feature provides a larger degree of
freedom to the dentist and allows a less experienced dentist to
consult a more experienced dentist about a case, based on the
data in the computer. In this manner, the method for produc-
ing a dentist tool according to the invention allows a less
experienced dentist to decide on a further treatment and pre-
pare a tooth for further treatment with a same quality as if he
or she was an experienced dentist.

[0056] In another embodiment, the computer is pro-
grammed to determine the predetermined part of tooth struc-
ture to be removed in several phases. At the end of each phase,
the computer proposes a simulated solution to the dentist and
requests for approval or correction of the proposed solution.

[0057] Preferably the predetermined part will be deter-
mined in several steps. In a first step, the outer shape of the
tooth restoring part is to be determined so that the tooth
restoring part fits with the remaining teeth and fits into the
dental arch of the patient. A bite lift or other corrective
amendment can be directly integrated into the design of the
outer shape. Then, based on this determined outer shape, an
inner shape gets determined that is compatible with the outer
shape. In such a manner, a tooth restoration part can be
determined having an optimal outer shape, and an optimal
construction in the sense that it is strong enough and a mini-
mum of material is needed. In a following step, the shape of
remaining tooth structure is to be determined so that the inner
shape of the tooth restoring part fits the remaining tooth
structure after removal of tooth structure. In a final step, the
predetermined part of tooth structure is determined as the part
of tooth structure to be removed to have the shape of remain-
ing tooth structure left. This way of working allows determin-
ing the outer shape of the tooth restoring part using best fit
programs. Conventionally, the dentist will not follow the
steps in the succession as mentioned above. The dentist will
work the other way around, as the dentist will need to know
the shape of the prepared tooth to determine the inner shape of
the restoration part, after which the dentist will determine an
appropriate outer shape. Firstly determining the tooth resto-
ration part, according to a preferred embodiment of the inven-
tion, results in that a minimum of tooth structure is to be
removed from the tooth and a maximum conservation of the
original tooth structure can be obtained.

Aug. 5, 2010

[0058] Once the predetermined part has been determined,
guiding means can be determined. The purpose of the guiding
means is to guide a dentist cutting tool, i.e. a drill, so that the
cutting tool removes at least a part of the predetermined part.
To this end, it will be understood that in some cases, the
dimensions of the dentist cutting tool, such as the length,
diameter, cross-sectional form, etc. will be determining for
which movement is to be made with the cutting tool to remove
acertain part of tooth structure. It will also be understood that
in many cases, it will not be sufficient to make one single
movement for removing all the predetermined part. Via com-
puter calculation and/or simulation, one or more movements
can be determined for removing the predetermined part of
tooth structure. It is to be understood that a movement in this
context does not only relates to a two-dimensional position,
but relates to the movement of the cutting tool in all its aspects
such as horizontal movement, vertical movement and tilt
movement.

[0059] The guiding means according to the invention com-
prise at least two guiding edges 11, 12 (FIG. 3-6). Two of
these guiding edges 11, 12 are spaced apart from each other
with a distance d of at least 0.5 mm. The guiding edges 11, 12
are provided to simultaneously contact the cutting tool 10
thereby guiding the cutting tool 10 at least partially into a
predetermined movement. It is to be understood in this con-
text that a surface having a length and having a width which
are at least 0.5 mm can be considered as the said at least two
guiding edges 11, 12. Namely, the two outer edges of the
surface are provided to simultaneously contact the cutting
tool 10, and are spaced apart with a distance d of at least 0.5
mm

[0060] Preferably the two guiding edges 11, 12 are spaced
apart from each other with a distance d of at least 1 mm, more
preferably of at least 2 mm and most preferably of at least 3
mm. Increasing the distance d between the two edges 11, 12
will increase the guiding quality as it will be much easier for
a dentist to control the cutting tool 10 onto larger guiding
means.

[0061] The guiding edges 11, 12 are provided in such a
manner as to be simultaneously contacted by the cutting tool
at two contacting points. As illustrated in FIG. 3, preferably
these contacting points 11, 12, considered on the cutting tool
10, are longitudinally spaced apart by the distance d. When
the cutting tool 10 is arranged substantially perpendicular to
the guiding edges, the distance between the contacting points
will be substantially the same as the distance d between the
guiding edges. FIG. 3 illustrates a cutting tool 10 lying simul-
taneously against the two guiding edges 11, 12. The guiding
edges 11, 12 in this configuration define a surface along
which the cutting tool 10 can be guided.

[0062] However the guiding edges 11, 12 can also simulta-
neously contact the cutting tool 10 at two contacting points
being located each at one side of the cutting tool 10, as
illustrated in FIG. 4. In this configuration, the guiding edges
11, 12 define a guiding groove in which the cutting tool 10 can
be guided. The guiding groove 7 is preferably determined so
as to define a path laying in the upper surface of the overlay 1.
The groove 7 is provided for guiding a dentist cutting tool
along this path, and to this end, the groove 7 extends through
the overlay so as to form a communication between the inside
of the overlay and the outer environment. When more than
one path is to be followed for removing the predetermined
part, multiple guiding grooves 7 will have to be determined.
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[0063] A combination of these two mentioned configura-
tions is illustrated in FIG. 5. In this figure, a first and second
guiding edge 11, 12, being the two guiding edges that are
spaced apart, can be seen on the left hand side, which edges
define a guiding surface. A third guiding edge 13 can be seen
on the right hand side, which edge defines, together with the
first and second guiding edge 11, 12, a path. This configura-
tion therefore allows a cutting tool to be guided into both a
horizontal movement and a tilt.

[0064] As can be seen in FIG. 5, the cutting tool 10 prefer-
ably comprises a collar 14 mounted onto the cutting tool 10.
Preferably at least one of the guiding edges 11, 12, 13 is
provided to guide the collar 14 of the cutting tool 10 thereby
guiding the cutting tool 10 into a predetermined vertical posi-
tion or height or depth. As can be seen in the FIG. 5, the
guiding groove 7 defining a horizontal path, furthermore
defines a predetermined height 8 for each horizontal location
of the cutting tool, so as to guide the cutting tool 10 along a
horizontal path and in a predetermined tilt, and also guiding
the cutting tool in the vertical way.

[0065] FIG. 6 illustrates a variant on the embodiment
shown in FIG. 3, and shows the guiding edges 11, 12, which
are provided to simultaneously contact the cutting tool at two
contacting points being longitudinally distanced from each
other. In this embodiment, tooth structure can be removed that
is located in between the two guiding edges 11, 12. In par-
ticular in preparing a tooth for placing veneers, this embodi-
ment will be used.

[0066] For mounting a crown or a bridge, the tooth is to be
shaped into a truncated pyramid having rounded edges. To
this end the outer and upper part of the tooth are to be
removed. This removal of tooth structure can be guided by the
dentist tool according to the invention.

[0067] Preferably the removal of tooth structure for prepar-
ing a tooth for mounting a crown or a bridge is performed in
several stages shown in FIG. 7. In a first stage, shown in FIG.
7a and FIG. 8, the upper part of the tooth gets smoothened.
This can be done using an overlay having guiding edges 11,
12 as illustrated in FIG. 6. However in practice, it is preferred
that the upper part gets shaped into a V-form. To this end, the
upper part preferably gets smoothened using two guiding
means as illustrated in FIG. 3, which guiding means are
located on both sides of the tooth in such a manner that said
guiding means are provided guide said cutting tool to cut said
upper part into a V-shape.

[0068] Inasecondand athird stage, shown in FIGS. 76 and
7¢, the longitudinal and transversal sides of the tooth get cut,
s0 as to obtain a truncated pyramid form. The cutting of these
sides can be guided by overlays having guiding means as
illustrated in FIG. 3, 4 or preferably FIG. 5. Preferably one
overlay comprises two such guiding means each defining a
path extending in the surface of the overlay, the paths extend-
ing parallel to each other, each on one side of the tooth.
[0069] Inafourthand fifthstage, shown in FIGS. 7d and 7e,
the edges of the pyramid get rounded. Rounding these edges
can be guided by an overlay as shown in FIG. 1 and 2. Such an
overlay comprises a path extending in the surface of the
overlay and defining a segment of a circle. Each side of the
path is defined by a guiding surface having at least two guid-
ing edges, as illustrated in FIG. 3. The height of the guiding
part 5 of the overlay 1 is defined so as to guide the cutting tool
10 in a predetermined vertical position.

[0070] In this succession of stages, the first stage could be
executed as the last stage instead of as the first. However tests
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have shown that starting with smoothening the upper part of
the tooth is advantageous in the process of preparing the
tooth.

[0071] Once the overlay 1 and the guiding means are deter-
mined, the determined overlay 1 having the determined guid-
ing means can be produced. This can be done by any known
means such as a CAD/CAM system, rapid prototyping or 3D
printing. When multiple guiding means have been deter-
mined, multiple overlays 1 can be produced each comprising
one or several guiding means.

[0072] The overlay 1 has, as already mentioned above, a
lower, supporting part 6 and an upper, guiding part 5. As can
be seen in the figures, the guiding part 5 has a certain thick-
ness 8, which defines the height 8 of the path and enables the
cutting tool to be guided in the vertical way. Preferably the
supporting part 6 and/or guiding part 5 comprises a vertical
opening 9 from the side to the guiding groove 7, provided to
serve as an entrance into the guiding groove 7 for a dental
cutting tool. In particular when a cutting tool has a tip portion
that has a diameter that is larger than the diameter of the main
portion of the cutting tool, for example a high-speed drill with
a tip in the form of a ball, this opening is advantageous.
Entering such a cutting tool into the guiding groove 7 via the
upper part of the overlay would at least partially widen the
guiding groove 7 thereby at least partially taking away its
possibility to firmly guide the cutting tool along the predeter-
mined path. Furthermore a side entrance 9 is preferred over an
entrance via the upper part as it will be easier to enter the
cutting tool in a controlled manner into the guiding groove 7.
[0073] When a guiding groove 7 is determined to form a
circular path in the horizontal plane, it will be preferred to
split up this path into several segments, and produce multiple
overlays 1 each having a guiding groove 7 corresponding to
one segment of this path. This will result in a set of overlays
1 which can be used by a dentist one after the other to remove
tooth structure following this circular path. Each overlay 1 of
the set of overlays 1 will guide the cutting tool along a par-
ticular side of the tooth.

[0074] Inthe embodiment where the predetermined part is
not determined based on the shape of the tooth restoration
part, the latter can be determined based on the data in the
computer. Outer shape of the tooth restoration part can be
determined in several ways, all known to the person skilled in
the art. A bite lift or other corrective amendment can be
directly integrated into the design of the outer shape. A first
possibility is to shape the tooth restoration part so that it
resembles the outer shape of the original tooth. A second
possibility is to shape the tooth restoration part so that it fits
with neighbouring teeth. A third possibility is a combination
of'the first and second, and modifies the shape of the original
tooth to better fit with the neighbouring teeth. Inner shape of
the tooth restoration part will be determined based on the
simulation of the preparation of the tooth. As the tooth will be
prepared in a guided manner, it is known in advance what the
shape will be of the prepared tooth. The inner shape of the
tooth restoration part will be chosen so that it fits the shape of
the prepared tooth.

[0075] Preferably the method according to the invention
further comprises the step of producing a tooth restoration
part.

[0076] Similar to the determination of the predetermined
part, a tooth restoration part can be determined by a computer
without any interaction of a dentist. However it will be pre-
ferred that the computer determines the tooth restoration part
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in cooperation with a dentist, for example in a way as
described above. The computer can, in this process of deter-
mining a tooth restoration part, perform predetermined clini-
cal checks and alert the dentist in case the tooth restoration
part does not meet the standard norms. This will enable a
dentist to design a tooth restoration part in a fast and reliable
manner.

[0077] The production of the tooth restoration part can be
done by any means known to the skilled person such as a
CAD/CAM system.

1. Method for producing a dentist tool formed by an over-
lay (1) to be used by a dentist in removing tooth structure, said
method comprising the steps of:

acquiring three-dimensional data relating to a shape of at

least one predetermined tooth and at least a part of a
neighbouring tooth of said predetermined tooth;
processing said three-dimensional data with a computer so
as to determine an overlay (1) fitting said tooth and
fitting at least said part of said neighbouring tooth;

determining guiding means (7) within said overlay (1),

suitable for guiding a dentist cutting tool;

producing said determined overlay (1) having said deter-

mined guiding means (7), characterized in that said
method comprises the further steps of:

before determining said guiding means (7), determining a

predetermined part of tooth structure to be removed
from said tooth so as to prepare said tooth for further
treatment;

determining at least two guiding edges of which a first and

a second guiding edge are spaced apart from each other
by a distance d of at least 0.5 mm, said guiding edges
being part of said guiding means (7), said guiding edges
being configured so as to enable said dentist cutting tool
to be guided by simultaneously contacting said first and
said second guiding edge in such a manner as to enable
a guided removal of at least partially said predetermined
part of tooth structure.

2. Method according to claim 1, characterised in that said
first and said second guiding edge are designed for simulta-
neously contacting said dentist cutting tool at contacting
points being longitudinally distanced from each other by said
distance d, said guiding edges thereby defining a guiding
surface along which said dentist cutting tool is to be guided.

3. Method according to claim 1, characterised in that in
determining said guiding means, a guiding groove is deter-
mined, which defines a path extending in a surface of said
overlay and suitable for guiding said dentist cutting tool along
said path in such a manner as to enable a guided removal of at
least partially said predetermined part of tooth structure.

4. Method according to claim 1, characterised in that the
method comprises the further steps of:

determining a tooth restoration part having an inner shape

so as to fit a remaining part of tooth structure after
removal of tooth structure of said tooth, and having an
outer shape so as to fit together with remaining neigh-
bouring teeth;

producing said tooth restoration part.

5. Method according to claim 1, characterised in that said
predetermined part is determined by:

firstly determining a tooth restoration part having an outer

shape so as to fit together with remaining neighbouring
teeth, and having an inner shape compatible with said
outer shape;
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secondly determining a shape of remaining tooth structure
so that said tooth restoration part having said inner shape
fits said shape of remaining tooth structure;

thirdly determining said predetermined part as being the
part of tooth structure to be removed so as to have said
shape of remaining tooth structure left.

6. Method according to claim 5, characterised in that said
method further comprises the step of producing said tooth
restoration part.

7. Method according to claim 1, characterised in that said
dental cutting tool comprises a cutting portion and a collar,
one of said at least two guiding edges being designed to guide
said collar along so as to enable said dentist cutting tool to be
guided into a longitudinal position.

8. Method according to claim 1 characterised in that said
removal of tooth structure is to be performed in a plurality of
stages in which said guiding means is provided to guide said
cutting tool in a first stage of said plurality of stages, and at
least one further guiding means is provided to guide said
cutting tool in at least one further stage, the method further
comprising the steps of:

determining said at least one further guiding means (7)
each comprising at least two further guiding edges of
which a further first and a further second guiding edge
are spaced apart from each other by a distance d of at
least 0.5 mm, said further first and said further second
guiding edges being provided for simultaneously con-
tacting said dentist cutting tool thereby guiding said
dentist cutting tool in such a manner as to enable a
guided removal of at least partially said predetermined
part of tooth structure;

producing at least one further overlay (1) each having one
of said at least one further guiding means (7).

9. Method according to claim 8, characterised in that said
overlay and said at least one further overlay form a set of
overlays to be used by a dentist in removing tooth structure for
placing a crown or a bridge, said set of overlays comprising
five overlays in which:

afirst overlay is determined so as to smoothen an upper part
ofthe tooth thereby considering the desired height of the
remaining tooth structure;

a second overlay is determined so as to cut away one of the
longitudinal or transversal sides of the tooth;

a third overlay is determined so as to cut away the other of
the longitudinal or transversal sides of the tooth;

a fourth overlay is determined so as to round off edges
between the longitudinal and transversal sides of the
tooth at one side of the tooth;

a fifth overlay is determined so as to round off edges
between the longitudinal and transversal sides of the
tooth at the other side of the tooth.

10. Method according to claim 1, characterised in said

overlays are produced via rapid prototyping.

11. Method according to claim 1 characterised in that said
distance d is at least 1 mm, preferably at least 2 mm, more
preferably at least 3 mm, most preferably at least 4 mm.

12. Overlay (1) to be used by a dentist in removing tooth
structure from a tooth of a patient, which tooth is to be
prepared for further treatment, said overlay (1) being obtain-
able by the method as claimed in claim 1.

13. Set of overlays (1) to be used by a dentist in removing
tooth structure from a tooth of a patient, which tooth is to be
prepared for further treatment, said set of overlays (1) being
obtainable by the method as claimed in claim 8.

14. Method for preparing a tooth for further treatment
using an overlay according to claim 12.
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