Perfecting Dental Treatments Via 3D
Printed Models & Removable Dies
By Avi Cohen, Director of Global Dental, Stratasys
The art and science of dentistry have evolved significantly over the past few years as
clinical and laboratory workflows have progressed from an analogous, manual manipulation
of materials to a systematic, digitally verifiable process. Today, these digital processes
are being embraced as a means of elevating the total quality of dental offerings so
that patients may benefit from enhanced treatment procedures; clinicians can treat
patients faster, more smoothly and with greater consistency; and dental labs can provide
dependably superior products. The case study presented herein illustrates the ease of
attaining consistent and reproducible 3D printed verification protocols that
ensure the restorative treatment plan’s success.
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For these reasons, Stratasys set to work rethinking the
printed model. A simple manipulation within the CAM
software now allows the preparation to be duplicated
and the removable die to be attached to the external
cast, which can be used for verifying the margin.
Additionally, now that the removable component has
been eliminated within the un-sectioned solid cast,
there is no potential for horizontal discrepancy shifts

Figure 1. Pre-op photo.

in fit.

CASE STUDY
Clinical considerations
A patient presented worn dentition, defective amalgam fillings and visible cracks in the molar regions (Figure
1). The patient, a bruxer, requested a conservative treatment rather than a full-mouth reconstruction to rebuild
lost vertical dimension. A treatment plan was proposed to replace the defective amalgams with tooth-colored
direct composite fillings, and place full-coverage zirconia Lava™ Plus (3M ESPE) crowns where needed. Fullcontour zirconia was chosen for the full crown material based on its strength, minimal reduction requirements
and its ability to provide the desired tooth-colored appearance.

Treatment began on the mandibular lower right quadrant. Teeth #28, 29 and 31 received new composite
fillings. A composite core was placed in tooth
#30, and the tooth was prepared for a full-contour
zirconia crown (Figure 2). The gingiva was retracted
to reveal the margin for the digital impression. Itero®
(Align Technologies) was used to scan the operative
quadrant, the opposing arch, and finally, the patient’s
bite. The resulting digital proposition produced a
virtual cast for evaluation of complete capture of data

Figure 2. Crown preparation of tooth #30

and an accurate rendering.
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Laboratory considerations
An open-formatted STL scan file from Itero was
imported into the Dental Manager™ (3Shape) CAD
software. Dental Designer™ (3Shape) software
was used to annotate the location of the proposed
crown for tooth #30, and both a sectioned cast
and un-sectioned cast. Model Builder™ software
(3Shape) was used to reorient the scan data, set the

Figure 4. Designed Restoration.
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Figure 3. 3Shape Model Builder Output.

Figure 5 (Top). Solid arch and die. Figure 6 (Middle). Solid arch, die and
bridge. Figure 7 (Bottom). New solid arch.
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combined into one file (Figure 7) and sent to an Objet®
Eden260V™ 3D Printer (Stratasys®) along with other
casts (Figure 8).

Restoration seating
Once sintered, the crown’s margins were easily
finished on the printed detachable die, and contacts
were subsequently fitted to the solid model, thereby

Figure 8. Print Job.

providing validation of the device while still in the lab.
The crown was then stained, glazed and advanced
to the clinician for seating. In the dental office, the Lava Plus zirconia crown was received from the dental
laboratory and evaluated again on the model. The fit of the crown on the detached die was perfect, with no
rock or rotation, and the margins were undetectable. Interproximal contacts were validated on the solid model
as broad and firm. Minimal adjustment was required and the crown was bonded with Scotchbond™ Universal
with RelyX™ Ultimate Adhesive Resin Cement (3M ESPE)(Figure 9). This verification protocol was utilized
systematically in the laboratory, and then subsequently in the dental office to produce a superior, verified and
consistent dental treatment.

CONCLUSION
As shown in this case study, the innovative new cast CAD/CAM method ensures accuracy and precision
by confirming the fit of the crown in the patient’s
mouth, before it leaves the dental lab. All horizontal
inconsistencies, which previously led to chair-side
adjustments, have been alleviated by using a new
verification protocol with the detached die for margin
finishing, and the un-sectioned solid model for
contacts.
Figure 9. Restoration placed.
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Figure 10. Printed Dental Model with a non-removable die.
Figure 11. Printed Dental Model using VeroDentPlus material.

Digital dentistry is rapidly becoming the norm
within the profession, and serves as a valuable
business tool for dental laboratories by cutting
production times, lowering labor costs, and
increasing efficiency, accuracy and profitability.
What’s more, digital dentistry offers dentists
the use of consistent, state-of-the-art dental
devices, and their patients a superior healthcare
experience.
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