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Introduction

New 3D technologies have progressed fast in past years , to a
point where the dental and orthodontic laboratories has rapidly
adopted the transition between the traditional work at the
workbench with Bunsen , micromotor , spatulas , and the digital

dentistry and orthodontics .

Nowadays, however, the digital market trends have raises a
significant query - whether the economic investment for the
purchase of such new technologies, is adequate to the quality of

the models fabricated.

Furthermore, a dental lab owner may find himself coming across
companies and suppliers, which are sometimes far away from
the dental industry, offering machines, services and (or) equip-
ment, that promises miracles in terms of quality of the final
product. For this reason, we had a strong objective to perform a
professional study, which would allow carrying out and sharing
a comparative analysis of models for sequential aligners’ prod-

ucts while using and comparing different technologies.



|dea and design

The objective for this study was to be compared the same model,
provided by different companies in terms of quality and accuracy. The
selected model was a single STL file of orthodontic arch.

After a long study, a precise impression of the traditional type arch was
selected. The arc was produced with the latest plaster materials. This
specific arch was fabricated with plaster of class IV ADA , mechanically
mixed under vacuum , according to the instructions provided by the
manufacturer (photo 1). Then, the plaster model was cleaned from any
form of imperfection and then was scanned it with a 3D scanner.

As soon as the high resolution STL scan file was obtained — it was sent
to different companies whom were using different technologies, for the
production of 3D models of these upper teeth.

The technologies used for this accuracy comparative analysis were:

e 4.1 Stereolithography SLA

e 42DLP
e 4.3 3D Printing
e 4.4 Milling.

Photo 1

Visual analysis:

Upon receipt of the models produced (photo 2), we proceeded first to
visual analyzes. Then, in order to realize their masks passive (photo 3) and
wear them one at a time to test for look and feel impression.

During the visual inspection, we have immediately noticed that in some
of the produced models, the teeth were quite different from the master
cast in plaster. For example, some of them did not report a little place
diastema between a lateral incisor and a canine (photo 4) . Even in the
trial of the use of passive restraints printed, we have noticed that some in
particular , tended to create a “draft”.

As it was quite challenging to measure the accuracy differences in
traditional manners — we have decided to scan every single produced
model in order to perform a full accuracy comparative analysis.

The master template file was uploaded on a specific software capable of
measuring in a very precise 3D files, and compared the model at a time,
with perfect superimposed on it. In other words, we were comparing the
traditional plaster scan model — with each scan model provided by each
different company. The scan and compare took into consideration five
points in different areas of the model in such a way as to always measure
the same, for all the overlaps of the seven models 3D products.

In order to avoid any prejudicial and keep neutral approach, we have
named the technologies with the letters A, B, C, D, E, F and G for not
creating one-sided responses, while keeping professional approach. We
have only named the best outcome results.

Photo 2

Photo 4



Measurements

During measurements, we have assigned a tolerance threshold of 0.020 mm (20 micron). Hence, in the table presented
hereafter (photo 5) , the values recorded with the color green, are those that are between the value 0 and the value of 0.020

microns and all the outside this range, are marked with red color .

Machine A

Produced a model with technology MJP (Multijet printing) and
the analysis of the values obtained in the five points taken into
consideration , only one value is found to comply with the
tolerance 20 micron provided then indicated by the color green
in the table. The four values of red, all have a parameter after
the comma, greater than 1.

For the reader convenience, we wanted to call errors for
decreasing number from 0 to 4 , with reference to the number
greater or less than 1 after the comma ; The table, however,
includes the actual errors measured by scan-and-compare
results.

Machine B

Created a model with technology (SLA Stereolithography
technology) . In the analysis of the values obtained with this
equipment , all parameters are beyond the tolerance limit , but
only two values have a number greater than 1 and 2 The error
produced by the machine “B” has a value of 2 then , more
precise the previous year.

Machine C

Also uses a technology SLA but is produced by another
company . Of the five values in red, then out of tolerance , two
are worth more than 1 after the comma. Here too , therefore ,
the error is measured by the number 2 .

Machine D

Produced a model according to the DLP technology . This
company manufactures projection curing machines at an
affordable cost, Therefore, the use may not be particularly
suitable for professional use in the dental industry . The values
obtained, all red , almost three values greater than 1 after the
comma. The error calculated it would point to the value of 2.5.

Machine E

Uses a different type of technology in fact, it does not affix
material to produce but takes it off : is a milling machine .
The values obtained by this equipment during the production
of our model, we have obtained two values , very close to 0,
therefore, one of them is colored green and three of the four
values in red, have a number greater than 1 after the comma.

Machine F

Uses technology MJP ( multijet printing) and required a 16-
micron layers . In the 5 values obtained , one green was nearly
equal to 0 while the other 4, they obtained values with fewer
than 0.5 after the decimal point , therefore, the cumulative

error is indicated by 0.5 .

Machine G

is based on the 3D Printing technology (Eden260V Dental
Advantage, by Stratasys). The results of this printed models has
achieved the best score in scanning comparative results from all
other systems compared, and therefore, to our opinion , this is
definitely the most accurate model that obtain high satisfactory
results for the dental and orthodontic market.




Machines Type Caption Tol lower | Tol upper Valug Deviation
A Point ditfarence Ditference 15 0,020 0,020 0.145 0,145
A Paint ditference Ditference 14 0020 0.020 -0,118 -0,118
A Paint ditference Ditference 13 0,020 0.020 0,017 0,017
A Paint ditference Ditference 12 0020 0.020 -0,121 -0,121
A Paoint ditference Differance 11 0,020 0,020 0,188

Point dittarence Dittarence 5 0,020 0,020

Paint ditference Difference 4 0020 0.020

Paint ditfarence Ditterence 3 0,020 0.020

Paint ditference Difference 2 0,020 0.020

Point ditfarence Ditterence 1 0,020 0,020
C Paint ditference Difference 5 0020 0.020 -0,155 -0,155
C Paint ditference Difference 4 0,020 0.020 -0,133 -0,133
C Paint ditference Difference 3 0020 0.020 -0,063 -0,063
C Paint ditference Difterence 2 0020 0.020 -0,038 -0,038
c Point dittarence Ditterence 1 0,020 0,020

Paint ditference Ditference 15 0020 0.020

Paint ditterence Ditterance 14 0,020 0,020

Paint ditference Ditference 13 0,020 0.020

Point ditfarence Ditference 12 0,020 0,020

Point dittarence Difference 11 0,020 0,020
E Paint difference Ditference 15 0,020 0.020 0,002 0,002
E Paint ditference Ditference 14 0020 0.020 -0,098 -0,098
E Paint ditference Ditference 13 0020 0.020 -0,368 -0,368
E Point ditference Ditference 12 0,020 0,020 -0,170 -0,170
E Paint diftarence Differance 11 0,020 0,020

Point dittarence Ditterence 5 0,020 0,020

Paint ditference Difference 4 0020 0.020

Paint ditference Difference 3 0020 0.020

Point dittarence Ditterence 2 0,020 0,020

Paint ditterence Ditterence 1 0,020 0,020
G Point ditfarence Ditference 15 0,020 0,020 -0.010 -0.010
G Paint ditference Ditference 14 0020 0.020 -0,040 -0,040
G Point ditference Ditference 13 0,020 0,020 -0,029 -0,029
G Point ditfarence Ditference 12 0,020 0,020 -0,018 -0.018
G Point dittarence Difference 11 0,020 0,020 -0.004 -0.004

Photo 5
Conclusions

The clear conclusions of this professional study — are showing that the various technologies may carry significant margins of
error in produced models. There was only one product, that achieved both the highest score for visual inspection, surface
finish, and high accuracy — and that was the Eden260V Dental Advantage, by Stratasys.

We are confidence that any a dental or orthodontic lab, whom searching for adopting digital model fabrication — should not
only assess a unit cost, or cost per case; but also other factors, as the ones evaluated in this report.
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