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(57) ABSTRACT 

The invention relates to the examination of a dental prosthe 
sis, wherein the dental prosthesis is examined with finite 
element methods. Furthermore, the invention relates to the 
automated manufacture of a dental prosthesis, wherein the 
shape of a remaining tooth area is directly determined on the 
basis of the remaining tooth area itself. Furthermore, the 
invention relates to a method, wherein manufacturing data 
(milling data) which have been created with a system for 
calculating manufacturing data (system for calculating mill 
ing data) are optionally forwarded to one or another manu 
facturing machine (milling machine) at different locations. 
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Examine an initial dental prosthesis data record using finite 

element methods after the initial dental prosthesis has 
been broken 

Automatically determine a change to the initial dental 
prosthesis data record according to results of the 

examination 

Produce a new dental prosthesis data record reflecting the 
change to the initial dental prosthesis data record 

Examine the new dental prosthesis data record using finite 
element methods 

Produce a new dental prosthesis corresponding to the new 
dental prosthesis data record 

Fig. 7 
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Examine an initial dental prosthesis data record using finite 

element methods after the initial dental prosthesis has 
been broken 

Automatically determine a change to the initial dental 
prosthesis data record according to results of the 

examination 

Produce a new dental prosthesis data record reflecting the 
change to the initial dental prosthesis data record 

Examine the new dental prosthesis data record using finite 
element methods 

Evaluate the breaking strength of the new 
dental prosthesis 

Produce a new dental prosthesis corresponding to the new 

dental prosthesis data record 

Fig. 8 
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Examine an initial dental prosthesis data record using finite 

element methods after the initial dental prosthesis has 
been broken 

Automatically determine a change to the initial dental 
prosthesis data record according to results of the 

examination 

Produce a new dental prosthesis data record reflecting the 
change to the initial dental prosthesis data record 

Examine the new dental prosthesis data record using finite 
element methods 

Consider data of a remaining tooth area 
onto which the new dental prosthesis is to 

be fitted and/or data of the tooth area 

opposite of the remaining tooth area 

Produce a new dental prosthesis corresponding to the new 
dental prosthesis data record 

Fig. 9 
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Examine an initial dental prosthesis data record using finite 
element methods after the initial dental prosthesis has 

been broken 

Automatically determine a change to the initial dental 
prosthesis data record according to results of the 

examination 

Produce a new dental prosthesis data record reflecting the 
change to the initial dental prosthesis data record 

Examine the new dental prosthesis data record using finite 
element methods 

Produce a new dental prosthesis corresponding to the new 
dental prosthesis data record 

Examine the stability of the new dental prosthesis during 
production 

Fig. 10 
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Examine an initial dental prosthesis data record using finite 
element methods after the initial dental prosthesis has 

been broken 

Automatically determine a change to the initial dental 
prosthesis data record according to results of the 

examination 

Produce a new dental prosthesis data record reflecting the 
change to the initial dental prosthesis data record 

Examine the new dental prosthesis data record using finite 
element methods 

Produce a new dental prosthesis corresponding to the new 
dental prosthesis data record 

File a result of examining the new dental prosthesis data 
record 
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Examine an initial dental prosthesis data record using finite 
element methods after the initial dental prosthesis has 

been broken 

Automatically determine a change to the initial dental 
prosthesis data record according to results of the 

examination 

Produce a new dental prosthesis data record reflecting the 
change to the initial dental prosthesis data record 

Examine the new dental prosthesis data record using finite 
element methods 

Produce a new dental prosthesis corresponding to the new 
dental prosthesis data record 

Produce and file photographic pictures of the new dental 
prosthesis 

Fig. 12 
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Examine an initial dental prosthesis data record using finite 
element methods after the initial dental prosthesis has 

been broken 

Automatically determine a change to the initial dental 
prosthesis data record according to results of the 

examination 

Produce a new dental prosthesis data record reflecting the 
change to the initial dental prosthesis data record 

Examine the new dental prosthesis data record using finite 
element methods 

Produce a new dental prosthesis corresponding to the new 
dental prosthesis data record 

Graphically represent forces and/or pressures and/or 

tensions in the new dental prosthesis data record in the 
form of colors or shades of gray 
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Obtain a data record representing the shape of a 
remaining tooth area directly on the basis of the remaining 

tooth area 

Transmit the data record to modeling software by which a 
dental prosthesis data record can be created 

Examine the dental prosthesis data record to determine 
whether the dental prosthesis data record is to be 

transmitted to a production system 

Transmit the dental prosthesis data record to the 
production system that manufactures the dental prosthesis 

if the determination is positive 

Fig. 14 
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Obtain a data record representing the shape of a 
remaining tooth area directly on the basis of the remaining 

tooth area at a first location 

Transmit the data record to modeling software by which a 
dental prosthesis data record can be Created at a second 

location 

Examine the dental prosthesis data record to determine 
whether the dental prosthesis data record is to be 

transmitted to a production system 

Transmit the dental prosthesis data record to the 
production system that manufactures the dental prosthesis 

at the second location if the determination is positive 

Fig. 15 
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Obtain a data record representing the shape of a 
remaining tooth area directly on the basis of the remaining 

tooth area at a first location 

Transmit the data record to modeling software by which a 
dental prosthesis data record can be created at a second 

location 

Examine the dental prosthesis data record to determine 
whether the dental prosthesis data record is to be 

transmitted to a production system 

Examine a data record representing a 
dental prosthesis using finite element 

methods 

Transmit the dental prosthesis data record to the 
production system that manufactures the dental prosthesis 

at the second location if the determination is positive 
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Create a dental prosthesis data record 

Calculate manufacturing data with a system at a first 

location on the basis of the dental prosthesis data record 

Decide at the first location whether the manufacturing data 
are to be transmitted to a second location 

Transmit the manufacturing data by remote data 
transmission from the first location to the second location if 

the determination is positive 

Manufacture the dental prosthesis at the second location if 
the determination is positive 
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Create a dental prosthesis data record at a second 
location 

Transmit the dental prosthesis data record to a first 
location by remote data transmission 

Calculate manufacturing data at the first location on the 
basis of the dental prosthesis data record 

Decide at the first location whether the manufacturing data 
are to be transmitted to the second location 

Transmit the manufacturing data by remote data 
transmission from the first location to the second location if 

the determination is positive 

Manufacture the dental prosthesis at the second location if 
the determination is positive 
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Create a dental prosthesis data record 

Calculate manufacturing data at a first location on the 
basis of the dental prosthesis data record 

Decide at the first location whether the manufacturing data 
are to be transmitted to a second location 

Transmit the manufacturing data by remote data 
transmission from the first location to the Second location if 

the determination is positive 

Manufacture the dental prosthesis at the second location if 
the determination is positive 

Examine the dental prosthesis data record using finite 
element methods 

Fig. 19 
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Create a dental prosthesis data record 

Calculate manufacturing data at a first location on the 
basis of the dental prosthesis data record 

Decide at the first location whether the manufacturing data 
are to be transmitted to a second location 

Transmit the manufacturing data by remote data 
transmission from the first location to the Second location if 

the determination is positive 

Manufacture the dental prosthesis at the second location if 
the determination is positive 

File the dental prosthesis data record and/or the 
manufacturing data at the first location 

Fig. 20 
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Create a dental prosthesis data record 

Calculate manufacturing data at a first location on the 
basis of the dental prosthesis data record 

Examine the manufacturing data to determine whether the 
manufacturing data are to be transmitted to a 

manufacturing machine at the first location and/or at a 
second location 

Manufacture the dental prosthesis at the second location 
and/or at the first location according to a result of the 

determination 

Fig. 21 
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Create a dental prosthesis data record at a second 
location 

Transmit the dental prosthesis data record to a first 
location by remote data transmission 

Calculate manufacturing data at the first location on the 
basis of the dental prosthesis data record 

Decide at the first location whether the manufacturing data 
are to be transmitted to the second location 

Transmit the manufacturing data by remote data 
transmission from the first location to the second location if 

the determination is positive 

Manufacture the dental prosthesis at the second location if 
the determination is positive 
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Determine whether the manufacturing data record is to be 
forwarded to a manufacturing machine at a first location or 

transmitted via remote data transmission to a second 

location 

Forward or transmit the manufacturing data record 
according to the determination result 

Fig. 23 

Create a first dental prosthesis data record using a 
computer system 

Create a second dental prosthesis data record using the 
same computer system 

Provide data separation between the first dental prosthesis 

data record and the second dental prosthesis data record 

Fig. 24 
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Store remaining tooth area data on a first computer 

Access the stored remaining tooth area data from the first 
computer and/or one or more other computers 

Create respective dental prosthesis data records at the first 
computer and/or the one or more other computers 

Fig. 25 
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METHOD, COMPUTER, 
MACHINE-READABLE MEDIUM, 

COMPUTER PROGRAMAND SYSTEM, 
CONCERNING THE MANUFACTURE OF 

DENTAL PROSTHESES 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This is a divisional of co-pending U.S. patent appli 
cation Ser. No. 1 1/486,979, which was filed on Jul. 13, 2006, 
and which in turn claims priority under 35 U.S.C. S 119(b) of 
German Patent Application Serial No. 102005035475.0, 
which was filed on Jul. 28, 2005. 
0002 The invention relates to a method, a computer, a 
machine-readable medium, and a computer program with 
program code means by which a data record representing a 
dental prosthesis can be examined. 
0003. Further, the invention relates to a method and a 
system for the manufacture of a dental prosthesis, wherein a 
data record for a dental prosthesis is created and transmitted 
to a production system on the basis of a data record represent 
ing a remaining tooth area. 
0004 Furthermore, the invention relates to two methods 
and two systems for the manufacture of a dental prosthesis as 
well as a method for examining a dental prosthesis data 
record, a computer, a machine-readable medium, and a com 
puter program concerning the examination of a dental pros 
thesis data record. These objects relate to the treatment of 
manufacturing data (e.g. milling data) as they are employed 
for the manufacture of dental prostheses. 
0005. Furthermore, the invention relates to two methods 
and two systems for creating dental prosthesis data records. 
0006. From WO 02/39056 A1, it is known to digitally 
detect the shapes of remaining tooth areas by means of pat 
terns and to generate the shapes of dental prostheses on the 
basis thereof with the aid of software. In the process, data 
records representing a dental prosthesis are created which can 
Subsequently be used when the dental prostheses are manu 
factured, for example by milling. 
0007. It is an object of the present invention to improve the 
dental prostheses which can be manufactured by this proce 
dure. This object is achieved by a method according to claim 
1, a computer according to claim 12, a machine-readable 
medium according to claim 13, and a computer program 
according to claim 14. 
0008. It is another object of the present invention to facili 

tate or accelerate the manufacture of dental prostheses. This 
object is achieved by a method according to claim 15 and a 
system according to claim 20. 
0009. It is another object of the present invention to inte 
grate as optimally as possible existing appliances into the 
manufacture of dental prostheses. This object is achieved by 
a method according to claim 21, a system according to claim 
25, a method according to claim 26 or 30, a system according 
to claim 29, a computer according to claim 31, a machine 
readable medium according to claim 32, and a computer 
program with program code means according to claim 33. 
0010. It is another object of the present invention to permit 
the user the modeling of dental prostheses with means as 
simple as possible. This object is achieved by a method 
according to claim 37 and a system according to claim 39. 
0011. This object is also achieved by a method according 
to claim 40 and a system according to claim 42. 
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0012 Advantageous embodiments are disclosed in the 
respective Subclaims. 
0013 For improving the dental prostheses, it is suggested 
to examine the data records of the dental prostheses with finite 
element methods. With these methods, very diverse proper 
ties of the dental prostheses can be examined or else simu 
lated. For example, the breaking strength of the dental pros 
thesis or the stability of a dental prosthesis during production 
etc. can be examined. 
0014. In application, dental prostheses underlie strong 
forces, for example, during chewing. In the process, the den 
tal prosthesis is subjected to the pressure between upper and 
lower jaws. Therefore, in the examination of the data record, 
the data record of the remaining tooth area onto which the 
dental prosthesis is to be fitted and/or the data of the opposite 
tooth area (i.e. the upper jaw if the dental prosthesis is 
intended for the lower jaw, or vice versa, respectively) are 
advantageously considered. However, an examination with 
out these data is also possible if, for example, any kind of 
force onto the dental prosthesis is simulated with predeter 
mined limits. In the process, one can examine whether the 
dental prosthesis can deal with these forces. 
0015. A dental prosthesis is subjected to certain forces 
even during production, while it is, for example, manufac 
tured by milling it out of a blank with a cutter head. The 
stability of the dental prosthesis for the production process 
can also be examined with finite element methods. Here, it 
has to be considered that the forces during production might 
be smaller than those inapplication, that, however, the milling 
material sometimes is raw ceramic material which is essen 
tially more brittle compared to fired ceramic material. 
0016. In an advantageous operation, the result of the 
examination is filed for documentation purposes. Depending 
on the result of the examination, the data record of the dental 
prosthesis can be modified to achieve a sufficiently high and 
desired breaking strength. 
0017. The examination of the data record can be per 
formed before as well as after the manufacture of the dental 
prosthesis. The performance beforehand has the advantage 
that the dental prosthesis can be possibly manufactured in a 
modified manner. On the other hand, an examination is pos 
sibly only necessary when the dental prosthesis is already 
broken and one has to determine why it is broken. 
0018. If the dental prosthesis is broken or if the examina 
tion of the dental prosthesis shows that it can be easily broken, 
a dental prosthesis data record is created which was prefer 
ably automatically changed such that the breaking strength 
was increased at the point of break. This can be performed, for 
example, by correspondingly increasing the wall thickness, 
by additional or thicker webs or the like. Moreover, the dental 
prosthesis of the new dental prosthesis data record is prefer 
ably manufactured directly. The new dental prosthesis data 
record can again be examined for its breaking strength. Here, 
with a repeating iteration method (breaking strength test, 
change of the dental prosthesis data record), a dental prosthe 
sis data record can be obtained which corresponds to an 
optimized dental prosthesis. 
0019 Moreover, if only after the manufacture of the dental 
prosthesis the breaking strength is possibly doubted, the 
examinations with respect to the breaking strength can be 
performed in order to prove that the dental prosthesis can 
meet possible requirements. 
0020. Here, it is advantageous to graphically represent the 
tensions and/or forces and/or pressures that can lead to break 
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ing, for example with colors, shades of gray, etc. These ten 
sions, forces and/or pressures are established with the finite 
element method. This graphical representation as a rule per 
mits a good possibility of judging the breaking strength by 
skilled observers and then also provides a good indication for 
possible or necessary changes of the dental prosthesis data 
record. 
0021. Such graphical representations can be established as 
individual pictures or else as Video clips. They can be acces 
sible to the person who created the dental prosthesis data 
record, for example by e-mail, by a web server or otherwise 
(by mail). 
0022. In an advantageous approach, the dental prosthesis 

is manufactured and Subsequently photographed, so that the 
photos (also electronic pictures) can also be filed. 
0023 The method is advantageously integrated into a pro 
duction process. In this case, it is e.g. also conceivable as 
regular part of a quality assurance process. 
0024 For performing the method, a correspondingly 
equipped computer can be provided. Moreover, a machine 
readable medium or a computer program can be provided for 
performing the methods. 
0025. When a data record is obtained which represents the 
shape of a remaining tooth area, usually, a model of the 
remaining tooth area is made as the latter can then be sepa 
rated into individual parts and can thus be optimally scanned. 
In the method proposed herein, however, the possibility of 
determining the shape of a remaining tooth area directly on 
the basis of the remaining tooth area is considered. Here, the 
shape of the remaining tooth area is, for example, determined 
in the oral cavity of the patient. The thus gathered data are 
transmitted to modeling software by which a dental prosthe 
sis data record can be created on the basis of which a produc 
tion system can manufacture the dental prosthesis. 
0026. The data record is preferably obtained with a so 
called chair side system that is arranged directly at the den 
tist's chair. If therefore during dental treatment it becomes 
necessary to manufacture a dental prosthesis, the shape of the 
remaining tooth area can be directly obtained. This is advan 
tageously performed with an optical probe which can, for 
example, well measure cavities in teeth. 
0027. While the data record is advantageously obtained at 
the dentist himself, the modeling software can, for example, 
be employed in a dentistry laboratory or a production center. 
This relieves the dentist of such work. The production system 
and the modeling software neither have to be at the same 
location as the production system can be, for example, in a 
central production center, whereas the modeling Software is 
used by a dental laboratory technician or in a dentistry labo 
ratory. 
0028. The manufacture of a dental prosthesis in a produc 
tion center normally has great advantages with respect to the 
quality of the dental prostheses as here corresponding appa 
ratuses and experience are available. 
0029. The dental prosthesis is advantageously an inlay, but 

it can also be an overlay, a crown, a part of an implant or a 
bridge. 
0030. In the method, the dental prosthesis data record is 
advantageously at the same time examined with finite ele 
ment methods. This can be made at the location where the 
dental prosthesis data record is created as then the dental 
prosthesis data record can be adjusted on the basis of this 
examination. However, the examination can also take place at 
the location of the manufacture of the dental prosthesis as 
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here condense calculation capacity is available by which one 
can quickly check whether it makes sense to produce Such a 
dental prosthesis at all. 
0031. For performing the method, a correspondingly 
assembled system can be provided. 
0032 Some dentistry laboratories have digitally control 
lable milling machines by means of which smaller dental 
prostheses can be manufactured relatively quickly. 
0033. In production centers, normally higher-quality mill 
ing machines are available by means of which one can also 
easily manufacture large dental prostheses. For doing so, 
systems for calculating milling data are available in the pro 
duction centers, which calculate milling data required for the 
control of the milling machine from data representing a dental 
prosthesis. These calculations require considerable calculat 
ing capacities. In the method, the execution of the milling data 
calculation can be performed at one location, the milling data 
can then be transmitted to another location by remote data 
transmission, and at the other location, the dental prosthesis 
can be manufactured. This makes it possible to have the 
milling data calculation performed in a production center, but 
to carry out the dental prosthesis manufacture with a milling 
machine in the dentistry laboratory. This also has the advan 
tage that the dental prosthesis is available directly in the 
dentistry laboratory. With a manufacture of the dental pros 
thesis in the production center, the dental prosthesis first has 
to be dispatched. 
0034. Instead of manufacturing dental prostheses with 
milling machines, construction methods can also be 
employed, such as laser lithography, where liquid or powdery 
medium is applied layer upon layer and the respective upper 
most layer is hardened by laser irradiation. Thus, very diverse 
structures can be manufactured. Representatively of general 
manufacturing methods for dental prostheses, here the mill 
ing method will be discussed. However, in all manufacturing 
methods, the same problems arise, as in each case a data 
record describing a dental prosthesis has to be converted into 
manufacturing data that control a machine which can natu 
rally by very elaborate. 
0035. It is furthermore advantageous if the dental prosthe 
sis data record is also created at the first location, i.e. for 
example in the dentistry laboratory. The dental prosthesis 
data record can then also be transmitted to the production 
center by remote data transmission. 
0036. This relieves the dental laboratory technician of the 
maintenance and purchase of systems for calculating milling 
data, and he can make use of them quasi as a service of a 
production center, or in this case rather a calculation center. 
0037. However, it is also possible that in the dentistry 
laboratory only the data record that describes the remaining 
tooth area is gathered, that this data record is sent to the 
production center and that there the data record that repre 
sents the dental prosthesis is created. 
0038. The transmission of the milling data from the sec 
ond location or the first location can, for example, be per 
formed only after a decision on whether the transmission is to 
take place at all. Of course, it is also possible that the milling 
data are not transmitted but rather forwarded to a milling 
machine available at a second location, i.e. for example 
within the production center. 
0039 For performing the method, a correspondingly 
equipped system can exist. 
0040. In other methods, it can be examined whether the 
milling data are to be transmitted to the first location or 
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whether they are to be forwarded to a milling machine at the 
second location. For doing so, the data record representing the 
dental prosthesis or only a part thereofas well as the record of 
the milling data can be examined. 
0041. The manufacture of large dental prostheses can thus 
be performed in the production center whereas the manufac 
ture of small dental prostheses can be performed in the den 
tistry laboratory with their smaller milling machines. For 
doing so, a correspondingly equipped system can also exist. 
0042 Even independently of where or how a dental pros 
thesis data record was created, one can generally examine 
whether the milling data are transmitted to a remote location 
or to a near location by means of a dental prosthesis data 
record or a milling data record. For doing so, a corresponding 
computer, a machine-readable medium or a computer pro 
gram with program code means for performing the method 
can be provided. 
0043. In all methods, one can perform the examination of 
the dental prosthesis data record with finite element methods 
at one or several of the different locations. 

0044 Advantageous embodiments of the invention are to 
be illustrated with reference to the accompanying Figures, 
wherein: 

0045 FIGS. 1a and 1b show a dental prosthesis and a 
remaining tooth area in different positions relative to one 
another, 
0046 FIG. 2 shows a dental prosthesis with finite ele 
ments, 
0047 FIG.3 shows a dental prosthesis between upper jaw 
and lower jaw, 
0048 FIGS. 4a and 4b show a tooth with a cavity, 
0049 FIG. 5 shows a schematic representation of a proce 
dure for the manufacture of a dental prosthesis, 
0050 FIG. 6 shows another schematic representation of a 
method for the manufacture of a dental prosthesis. 
0051 FIGS. 7-25 are flow diagrams illustrating different 
aspects of the method of the invention. 
0052 FIG. 1a shows a dental prosthesis 1 located above a 
remaining tooth area 2. The remaining tooth area 2 comprises 
two prepared stumps of the tooth 3 and 4 as well as a gingival 
area 5. 

0053. In FIG. 1b, the dental prosthesis 1 is shown as it is 
fitted on the remaining tooth area 2. Here, the dental prosthe 
sis 1 is a bridge. For the remaining tooth area 2 as well as for 
the dental prosthesis 1, there can be a digital data record 
representing the remaining tooth area or the dental prosthesis 
1. Such a data record representing a dental prosthesis 1 can be 
examined with a finite element method. 

0054. In FIG. 2, it is schematically shown how the data 
record of the dental prosthesis 1 was subdivided into a large 
number of small elements 6 (finite elements) by means of 
appropriate software. This approach permits to simulate ten 
sions that can occur in the dental prostheses due to exterior 
forces. For example, one can examine what force is required 
for breaking the dental prosthesis at the site marked by arrow 
7. The schematic subdivision into finite elements 6 shown in 
FIG. 2 is only given by way of example. It will be advanta 
geous to consider finite elements varying in size and shape. 
0055 FIG.3 shows how the dental prosthesis 1 is fitted on 
a remaining tooth area 2. Above the dental prosthesis 1. 
furthermore a tooth area 8 is represented which corresponds 
to the opposite jaw. Data representing the remaining tooth 
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area 2 as well as the remaining tooth area 8 can be considered 
in the examination of the data record of the dental prosthesis 
1. 
0056. A dental prosthesis 1 is, for example, milled out of a 
blank during manufacture. In the process, forces that can also 
lead to a break are applied on the dental prosthesis being 
formed. As a rule, the dental prosthesis is not milled out of the 
end material, but in case of ceramics out of a preliminary 
stage which is Subsequently fired whereby it obtains its com 
plete hardness. The material which is worked by milling, 
however, is comparably brittle. In order to avoid a break in the 
process, the data record of the dental prosthesis can therefore 
also be examined for stability during production. 
0057. In FIG. 4a, a tooth9 into which a cavity was milled 

is schematically shown. The cavity 10 can, for example, have 
been made for removing caries. An inlay can be provided for 
filling the cavity 10. 
0058. In order to determine the shape of the inlay, the 
shape of the cavity 10 has to be determined. This can, on the 
one hand, be performed by producing a mould of the cavity 10 
and the tooth 9 by means of which then a model of the 
hollowed tooth 9 is created. 
0059. However, it is easier to determine the shape of the 
cavity 10 directly. This can be performed, for example, with 
an optical probe 11 (see FIG. 5) which is brought into a 
corresponding position relative to the cavity 10, so that the 
same can be completely scanned. 
0060 Instead of gathering a data record from only one 
tooth9 and one cavity 10, one can also scana larger remaining 
tooth area. This can be performed, for example, by individual 
scans from predetermined directions. 
0061 The thus obtained data can be stored or processed in 
a unit 12 (see FIG. 5). From there, the data representing the 
remaining tooth area can be transmitted to modeling Software 
14. The software can also be installed, for example, in a 
computer with the aid of which a dental prosthesis data record 
15 is created. The modeling software can create the dental 
prosthesis data record all-automatically, i.e. without any 
human help, or semiautomatically on the basis of operator 
inputs. 
0062. The thus obtained dental prosthesis data record 15 is 
transmitted to a production system 17 which, for example, 
first calculates milling data and Subsequently controls a cutter 
head 18. With the cutter head 18, one can mill a dental pros 
thesis 20 out of a blank 19. Instead of milling, one can also 
employ any other method of manufacturing dental prosthe 
ses, such as laser lithography. The dental prosthesis can be 
dispatched to the patient's location, so that the dental pros 
thesis 20 can be fitted. 
0063. The data record representing the shape of the 
remaining tooth area is preferably obtained at the dentist. The 
modeling of the dental prosthesis data record is advanta 
geously made by a dental laboratory technician or in a den 
tistry laboratory, respectively. The manufacture of the dental 
prosthesis or the production system 17, respectively, is pref 
erably located in a production center. In this manner, the 
various components which are employed in the manufacture 
of dental prostheses can be optimally linked so that an optimal 
utilization can be obtained. The production centers having 
high throughput capacities can optimally utilize the appli 
ances and correspondingly optimize them, while in various 
dentistry laboratories, the systems for the creation (modeling) 
of dental prosthesis data records can be optimally employed 
and correspondingly optimized. Here, furthermore a proce 
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dure wherein the production is not executed in the production 
center itself, but where the manufacturing data record is rather 
calculated like in a computer center and sent to the dentistry 
laboratory is particularly advantageous (also see below). 
There, the dental prosthesis can be manufactured, so that it is 
directly at the dental laboratory technician's hand. In the 
computer center, the quality assurance and filing can then be 
possibly centrally performed for documentation purposes. 
0064. The transmission 13, 16 is performed, for example, 
via Internet which permits the transmission of relatively large 
data Volumes. Other remote data transmission means are also 
possible. 
0065 However, it is also possible that two of the compo 
nents 12, 14, 17, or else all three of them are with the dentist. 
0066. While in FIGS.4 and 5the case of an inlay is shown, 
an overlay, a crown, a part of an implant or a bridge can also 
be manufactured in this manner. 

0067 FIG. 6 shows two remote locations (A) and (B). 
Location (A) is, for example, that of a dentistry laboratory, 
and location (B) that of a production center and/or computer 
center. At location (B), a system for calculating milling data 
24 is installed which can calculate the milling data for the 
control of a milling machine 26, 30 from a dental prosthesis 
data record. The milling machine 26 can mill a dental pros 
thesis out of a blank 28 with a cutter head 27. Equally, the 
milling machine 30 can mill a dental prosthesis out of a blank 
32 with the cutter head 31. Instead of the milling machine 26 
and/or the milling machine 30, other machines for manufac 
turing dental prostheses can also be provided. Correspond 
ingly, instead of or in addition to the system for calculating 
milling data, a corresponding system for calculating manu 
facturing data has to be provided. 
0068. From the system for calculating milling data 24, the 
milling data can be transmitted to location (A) by means of 
remote data transmission 25, so that they can be forwarded to 
the milling machine 26 installed there. The milling data can 
also be forwarded from the system for calculating milling 
data 24 to a milling machine 30 at the same location (B) (see 
29). Whether the milling data are transmitted to the milling 
machine 26 or to the milling machine 30, can depend on 
various factors. On the one hand, it can be preset on the 
orderer's demand. However, one can also examine which 
manufacturing mode is more reasonable, quicker, cheaper or 
otherwise advantageous. The manufacture with the milling 
machine 26, for example, has the advantage that a dispatch of 
the dental prosthesis to the dentistry laboratory is not neces 
sary. The manufacture in the production center (B), however, 
has the advantage that by large scale manufacture low costs 
can be achieved as a good utilization of the milling machine 
30 can be ensured. Moreover, larger dental prostheses diffi 
cult to manufacture can be better manufactured with a more 
accurate and precise milling machine 23 provided with a 
larger Working range. 
0069. The dental prosthesis data record from which the 
system for calculating milling data 24 calculates the milling 
data can either have been created at location (A) or at location 
(B), i.e. either by the dental laboratory technician or in the 
production center. It can be created all-automatically or semi 
automatically by means of software. In FIG. 6, the case is 
shown where a dental prosthesis data record 22 was created at 
location (A) by the dental laboratory technician with a com 
puter 21 and subsequently transmitted (23) to the production 
center at location (B). With the method, it is thus for example 
possible that a dental laboratory technician creates a dental 
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prosthesis data record 22 with his computer 21, transmits the 
same by remote data transmission, such as, for example, via 
Internet (23) to the production center (B), where the system 
for calculating milling data 24 calculates the milling data and 
sends them back to location (A) by remote data transmission 
(25) where then the dental prosthesis can be manufactured 
with the milling machine 26. 
0070. In the production center (B), a central filing of the 
data in a corresponding memory 34 (see reference numeral 
33) can also be performed. Here, the milling data record as 
well as the dental prosthesis data record can be filed. 
0071. It is also possible to transmit milling data to the 
milling machine 26 at the dental laboratory technician as well 
as to forward them to a milling machine 30 in the production 
center. In this case, for example, in the dentistry laboratory 
(A), a prototype of a dental prosthesis can be manufactured 
from a comparably soft material, which is inserted until the 
dental prosthesis of the production center (B) made of a 
harder material is manufactured and dispatched. 
0072 The represented milling machines can be triaxial 
milling machines (as symbolically indicated in the Figures). 
However, four-axial or five-axial milling machines can also 
be provided. Such appliances, however, are essentially more 
expensive, so that its employment rather offers itself in the 
production center (B). 

One System <-> at Least Two Users 

0073. In a method for creating dental prosthesis data 
records, a user usually needs a computer with corresponding 
software which permits the modeling of dental prostheses. 
These computers are especially equipped for quick graphical 
data processing and are therefore technically rather complex. 
In order to offer a user the possibility of modeling dental 
prostheses with as little effort as possible, a method according 
to claim 37 and a system according to claim 38 are provided. 
Here, two users get the possibility of sharing one system, 
wherein, however, both users can keep their respective data 
separately from one another. To this end, advantageously an 
operating system of the computer is provided that permits 
separate data storage by several users (multi-user operating 
system). It is thus possible for two users to independently 
share one system. This can be interesting, for example, for 
two dental laboratories and/or dental practices which are 
situated close to one another and can share one system. 

Data Server, Modeling Client 

0074. In order to create dental prosthesis data records, one 
starts from digitalized data describing a remaining tooth area. 
Here, these data can be either obtained on the basis of models 
(usually from plaster) or directly at the remaining tooth area. 
For obtaining these data records, as a rule a corresponding 
scanner is provided which can scan remaining tooth areas or 
models. The Scanner is as a rule connected to a computer 
which controls the Scanner and stores or further processes, 
respectively, the scan data. The Scanning is performed rela 
tively quickly, i.e. within a period of down to less than a 
minute. 
0075. The modeling of a dental prosthesis is usually per 
formed at the same computer as here the data and correspond 
ing software for processing the data relevant for the dental 
prosthesis already exist. This modeling is largely computer 
aided. However, this takes a relatively longtime (compared to 
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scanning). If the dental prosthesis is modeled, the next scan 
ning operation for the next dental prosthesis can follow. 
0076. In contrast, there is the task of reducing the time for 
the creation of dental prosthesis data records or improving the 
utilization of the Scanner and/or computer. 
0077. For doing so, a data server is provided on which scan 
data are collected and/or stored. This server can, for example, 
control a scanner by which scan data are collected. Then, 
however, one or more other computers (clients) are provided 
by which the dental prosthesis data records can be created 
(modeling). Meanwhile, however, the next scanning opera 
tion can be already executed, so that the data are then directly 
available for the next dental prosthesis data modeling when 
the previous modeling operation is completed. It is also pos 
sible to simultaneously model with several clients. Neverthe 
less, only one server is necessary as not much time is required 
for Scanning. In case of many client computers, however, 
more than one server with scan data can also be provided in 
order to achieve higher capacities. 
0078. The server and the client or clients can be situated in 
the same dentistry laboratory and/or at the same dentist and/ 
or production center. With this method or with such a system, 
it is, however, also possible that various dentists/laboratories/ 
production centers share one system for obtaining scan data, 
and that they then, however, perform the modeling of the 
dental prostheses independently. 

1. (canceled) 
2. (canceled) 
3. (canceled) 
4. (canceled) 
5. (canceled) 
6. (canceled) 
7. (canceled) 
8. (canceled) 
9. (canceled) 
10. (canceled) 
11. (canceled) 
12. (canceled) 
13. (canceled) 
14. (canceled) 
15. Method for manufacturing a dental prosthesis, com 

prising the steps of: 
obtaining a data record representing the shape of a remain 

ing tooth area directly on the basis of the remaining tooth 
area, 

transmitting the data record to modeling Software by which 
a dental prosthesis data record can be created, 

examining the dental prosthesis data record to determine 
whether the dental prosthesis data record is to be trans 
mitted to a production system, and 

transmitting the dental prosthesis data record to the pro 
duction system that manufactures the dental prosthesis, 
if the determination is positive. 

16. Method according to claim 15, wherein the data record 
is obtained using a chair side system. 

17. Method according to claim 15, wherein the data record 
is obtained at a first location and the dental prosthesis data 
record is created and/or the dental prosthesis is manufactured 
at a second location that is different than the first location. 

18. Method according to claim 15, wherein the dental 
prosthesis is an inlay, an overlay, a crown, part of an implant 
or a bridge. 
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19. Method according to claim 15, wherein examining the 
dental prosthesis data record includes examining a data 
record representing a dental prosthesis using finite element 
methods. 

20. System for manufacturing a dental prosthesis having 
a device for obtaining a data record representing a shape of 

a remaining tooth area directly on the basis of the 
remaining tooth area, 

means for transmitting the data record to modeling soft 
ware by which a dental prosthesis data record can be 
created, 

means for executing the modeling software for creating the 
dental prosthesis data record, 

means for examining whether the dental prosthesis data 
record is to be transmitted to a production system that 
can manufacture a dental prosthesis, and 

means for transmitting the dental prosthesis data record to 
the production system, if the determination is positive. 

21. Method for manufacturing a dental prosthesis, com 
prising the steps of: 

creating a dental prosthesis data record, 
calculating manufacturing data with a system for calculat 

ing manufacturing data at a first location on the basis of 
the dental prosthesis data record, 

deciding at the first location whether the manufacturing 
data are to be transmitted to a second location, 

transmitting the manufacturing data by remote data trans 
mission from the first location to the second location, if 
the determination is positive, and 

manufacturing the dental prosthesis at the second location, 
if the determination is positive. 

22. Method according to claim 21, wherein the dental 
prosthesis data record is created at the second location, and 
transmitted to the first location by remote data transmission. 

23. (canceled) 
24. Method according to claim 21, further comprising 

examining the dental prosthesis data record using a method 
wherein a data record representing a dental prosthesis is 
examined using finite element methods. 

25. System for manufacturing a dental prosthesis having: 
a device for creating a dental prosthesis data record, 
a system for calculating manufacturing data at a first loca 

tion for calculating the manufacturing data on the basis 
of the dental prosthesis data record, 

means for deciding at the first location whether the manu 
facturing data are to be transmitted to a second location, 

remote data transmission means for transmitting the manu 
facturing data from the first location to a second loca 
tion, and 

means for manufacturing the dental prosthesis at the sec 
ond location. 

26. Method for manufacturing a dental prosthesis, 
comprising the steps of 

creating a dental prosthesis data record, 
calculating manufacturing data with a system for calcu 

lating manufacturing data-at a first location on the 
basis of the dental prosthesis data record, 

examining the manufacturing data to determine whether 
the manufacturing data are to be transmitted to a 
manufacturing machine at the first location and/or at a 
second location, and 

manufacturing the dental prosthesis at the second loca 
tion and/or at the first location, according to a result of 
the determination. 
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27. Method according to claim 26, wherein the dental 
prosthesis data record is created at the second location and 
transmitted to the first location by remote data transmission. 

28. Method according to claim 26, further comprising 
examining the dental prosthesis data record using a method 
wherein a data record representing a dental prosthesis is 
examined using finite element methods. 

29. System for manufacturing a dental prosthesis, compris 
ing: 

a device for creating a dental prosthesis data record, 
a system for calculating manufacturing data at a first loca 

tion for calculating the manufacturing data on the basis 
of the dental prosthesis data record, 

means for examining the manufacturing data to determine 
whether the manufacturing data are to be transmitted to 
a manufacturing machine at the first location and/or to a 
second location, and 

means for manufacturing the dental prosthesis at the sec 
ond location and/or at the first location. 

30. Method, comprising: 
examining a dental prosthesis data record and/or a manu 

facturing data record 
determining whether the manufacturing data record is to be 

forwarded to a manufacturing machine at a first location 
or transmitted via remote data transmission to a second 
location, and 

forwarding the manufacturing data record to a manufactur 
ing machine at the first location or transmitting the 
manufacturing data record via remote data transmission 
to the second location, according to the determination 
result. 

31. Computer at a first location, comprising: 
storage means for storing manufacturing data and/or a 

dental prosthesis data record, and 
examination means, by which the manufacturing data and/ 

or the dental prosthesis data record can be examined in 
order to determine whether the manufacturing data are 
to be transmitted to a second location via remote data 
transmission or forwarded to a manufacturing machine 
at the first location. 

32. Computer-readable medium storing instructions that, 
when executed by a computer, perform the method according 
to claim 30. 

33. Computer program including program code means for 
performing the method of claim 30 when executed on a com 
puter. 

34. Method according to claim 21, further comprising fil 
ing the dental prosthesis data record and/or the manufacturing 
data at the first location. 
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35. Method according to claim 21, wherein the respective 
data transmission is performed via Internet. 

36. Method according to claim 21, the determination is 
made based on a difference in size and/or precision and/or 
speed of respective manufacturing machines utilized at the 
first location and at the second location. 

37. (canceled) 
38. (canceled) 
39. (canceled) 
40. (canceled) 
41. (canceled) 
42. (canceled) 
43. Method according to claim 16, wherein the chair side 

system comprises an optical probe. 
44. Method according to claim 21, wherein the manufac 

turing data comprise milling data. 
45. Method according to claim 21, wherein the system for 

calculating manufacturing data comprises a system for cal 
culating milling data. 

46. Method according to claim 25, wherein the system for 
calculating manufacturing data comprises a system for cal 
culating milling data. 

47. Method according to claim 26, wherein the manufac 
turing data comprise milling data. 

48. Method according to claim 26, wherein the system for 
calculating manufacturing data comprises a system for cal 
culating milling data. 

49. Method according to claim 26, wherein the manufac 
turing machine comprises a milling machine. 

50. Method according to claim 29, wherein the system for 
calculating manufacturing data comprises a system for cal 
culating milling data. 

51. Method according to claim 29, wherein the manufac 
turing data comprise milling data. 

52. Method according to claim 29, wherein the manufac 
turing machine comprises a milling machine. 

53. Method according to claim 30, wherein the manufac 
turing data record comprises a milling data record. 

54. Method according to claim 30, wherein the manufac 
turing machine comprises a milling machine. 

55. Method according to claim 31, wherein the manufac 
turing data comprise milling data. 

56. Method according to claim 31, wherein the manufac 
turing machine comprises a milling machine. 

57. Method according to claim 36, wherein the manufac 
turing machine comprises a milling machine. 
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