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Introduction of a new software program to
fabricate laminates shows promise for
expanding the CEREC system’s capabili-
ties. The laminates are produced from
either Dicor Machinable Glass Ceramic
(MGC) or Vita Mark Il porcelain blocks,
which is advantageous since the wear pat-
terns of these materials are similar to those
of enamel. In addition to a significant sav-
ings in production time, a major advantage
of using the CEREC system for veneer fab-
rication is that staining procedures are eas-
ier than with conventional methods.

The CEREC system has no design capabil-
ity beyond that described. The diamond
wheel that machines the restoration limits
its use, and the system is not adaptable for
crown fabrication.

THE SOPHA SYSTEM

The Sopha system is comprised of three
components: an imaging/recording system,
a CAD station and a CAM unit. The imaging
system uses a laser camera with a self-
contained, charge-coupled device and
complex optics. Eight to twelve exposures
of all aspects of the preparation are made.
To allow the computer to correlate the
images, three special spheres are attached
to an adjacent tooth, one on the lingual and
two on the facial surfaces. Using these

sopha bioconcept

spheres for orientation, the computer
superimposes all images to form a three-
dimensional composite view.

Information about the opposing arch is also
imaged and related by the computer to the
preparation. After all the images are com-
pleted, the operator furnishes the computer
with any other information essential to the
design of the restoration, including data
obtained from a special mandibular motion
tracking device.

The CAD computer’s memory stores 96
tooth forms, one for each tooth and class
of occlusion (Angles Class I, Il or Ill).
Selecting a tooth from this library, the com-
puter “places” it within the previously delin-
eated interproximal, faciolingual and
occlusal borders. The operator may either
accept the proposed tooth or make alter-
ations. To allow for final cementation, for
example, the tooth image may be
expanded, similar to painting a die with die-
spacing material. The zone around the mar-
gin may be retained at its original
dimension while the tooth image is dilated
to provide a specified amount of space on
the occlusal surface and axial walls. The
margin may be viewed in linear or cross
section and corrected if necessary. The
operator can also design any type of
occlusion.




When any point is moved to affect a con-
tour change, the CAD program smooths
out that change in three dimensions. The
redesign of the proposed restoration may
be as complex or as simple as desired. In
this respect, the procedure is not unlike
waxing a crown—the process it replaces.

The restoration design is transmitted to the
CAM unit, a five-axis milling machine with
up to 12 milling tools. These range from
larger instruments for bulk removal to
needle-fine burs for refining secondary
morphology. All tool changes are auto-
matic, and from the time the machine is
activated, no operator intervention occurs.
Milling time can take from approximately 45
minutes to more than one hour, depending
on design complexity.

The completed product needs only to have
the retaining wings removed and surface
color applied. The Sopha system can fabri-
cate restorations of machinable ceramic,
composite resin and metal, as well as a
composite resin material reinforced by
glass fibers and designed specifically for
CAD/CAM.

Preston and Duret (1992) stated that in a
study of 50 crowns and five margin
designs, the marginal adaptation at the
facial and lingual averaged 35 microns. The
internal axiogingival transition area requires
further development, and software modifi-
cations are currently being made.

THE DENTICAD® SYSTEM

Another example of CAD/CAM technology,
the DentiCAD® system uses a miniaturized
robot arm with a pointer to capture surface
data, which is then transformed into a com-
puter image. As the dentist traces the
preparation with the probe tip, sensors
record its location and transmit this infor-
mation to the computer. The data is dis-
played simultaneously on a graphics
terminal. An advantage of this tracing tech-
nique is its ability to record the tooth prepa-
ration without the need for conventional
tissue displacement.

The system produces crown and coping
restorations with minimal interaction
between the computer and operator. The
user simply specifies the patient data file,
type of restoration and restorative material
to be used. The restoration, which can be
fabricated from machinable ceramics or
metal, is designed in three parts: an internal
and external configuration and the occlusal
surface. The automated milling of internal
and external contours is accomplished in
separate steps with the milling machine
automatically repositioning the restoration
between milling sequences. Initial assess-
ments of this system’s accuracy are
encouraging, measuring adaptation gaps of
approximately 40-60 microns.

The DentiCAD® robot arm
digitizer is used to acquire
the 3-D data.
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