ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/329097177
Current digital technology in dentistry: Three-dimensional printing

Article in Dentistry and Medical Research - January 2018

DOI: 10.4103/dmr.dmr_21_18

CITATIONS READS
0 73
1 author:

Cigdem Ozen
Technische Universitat Dresden

51 PUBLICATIONS 252 CITATIONS

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

roeet  Understanding of biological activity of thiole containing compounds View project

All content following this page was uploaded by Cigdem Ozen on 25 September 2019.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/329097177_Current_digital_technology_in_dentistry_Three-dimensional_printing?enrichId=rgreq-b605b993f4c897f9edf022963a1b30d1-XXX&enrichSource=Y292ZXJQYWdlOzMyOTA5NzE3NztBUzo4MDcxNzAwNTY2NjcxMzhAMTU2OTQ1NTc0Njk4MQ%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/329097177_Current_digital_technology_in_dentistry_Three-dimensional_printing?enrichId=rgreq-b605b993f4c897f9edf022963a1b30d1-XXX&enrichSource=Y292ZXJQYWdlOzMyOTA5NzE3NztBUzo4MDcxNzAwNTY2NjcxMzhAMTU2OTQ1NTc0Njk4MQ%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Understanding-of-biological-activity-of-thiole-containing-compounds?enrichId=rgreq-b605b993f4c897f9edf022963a1b30d1-XXX&enrichSource=Y292ZXJQYWdlOzMyOTA5NzE3NztBUzo4MDcxNzAwNTY2NjcxMzhAMTU2OTQ1NTc0Njk4MQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-b605b993f4c897f9edf022963a1b30d1-XXX&enrichSource=Y292ZXJQYWdlOzMyOTA5NzE3NztBUzo4MDcxNzAwNTY2NjcxMzhAMTU2OTQ1NTc0Njk4MQ%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Cigdem_Ozen?enrichId=rgreq-b605b993f4c897f9edf022963a1b30d1-XXX&enrichSource=Y292ZXJQYWdlOzMyOTA5NzE3NztBUzo4MDcxNzAwNTY2NjcxMzhAMTU2OTQ1NTc0Njk4MQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Cigdem_Ozen?enrichId=rgreq-b605b993f4c897f9edf022963a1b30d1-XXX&enrichSource=Y292ZXJQYWdlOzMyOTA5NzE3NztBUzo4MDcxNzAwNTY2NjcxMzhAMTU2OTQ1NTc0Njk4MQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Technische-Universitaet-Dresden?enrichId=rgreq-b605b993f4c897f9edf022963a1b30d1-XXX&enrichSource=Y292ZXJQYWdlOzMyOTA5NzE3NztBUzo4MDcxNzAwNTY2NjcxMzhAMTU2OTQ1NTc0Njk4MQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Cigdem_Ozen?enrichId=rgreq-b605b993f4c897f9edf022963a1b30d1-XXX&enrichSource=Y292ZXJQYWdlOzMyOTA5NzE3NztBUzo4MDcxNzAwNTY2NjcxMzhAMTU2OTQ1NTc0Njk4MQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Cigdem_Ozen?enrichId=rgreq-b605b993f4c897f9edf022963a1b30d1-XXX&enrichSource=Y292ZXJQYWdlOzMyOTA5NzE3NztBUzo4MDcxNzAwNTY2NjcxMzhAMTU2OTQ1NTc0Njk4MQ%3D%3D&el=1_x_10&_esc=publicationCoverPdf

[Downloaded free from http://www.dmrjournal.org on Wednesday, September 25, 2019, IP: 2.247.250.177]

Editorial

Current Digital Technology in Dentistry: Three-dimensional

Printing

The place of digital technologies in medical practice is rapidly
increasing and dentistry is taking its share. With the help of
digital technologies, production of clinical application tools
with three-dimensional (3D) printing and the diagnosis of
diseases using 3D imaging techniques become possible. As a
result, in the last decade, the “3D printing” technology started
to spread rapidly in dentistry.t!

The idea of 3D printing of tangible objects is not so new. The
first modal of 3D printing was developed in 1980s. However,
it took nearly two decades for the first practical applications,
and it was used to treat the first patient in 1999.1*2 Nowadays,
this technology is increasingly being used in our daily life and
many different areas.

3D printing technology depends on computer-aided design (CAD)
software and computer-aided manufacturing (CAM) systems.
With CAD/CAM systems, a large number of desired tools for
dentistry can be easily created with a high degree of accuracy.
3D printing is an additive manufacturing process, and a 3D
printer produces a tangible object (a certain designed object
such as a brace for faster teeth alignment, orthodontic appliance
or implants, prosthesis, and dental crowns) that is being created
in layers.[:34

The first step in the workflow is generating a 3D patient
model and begins with the result of a CAD or 3D scanning
of the live patient itself. Besides, computer-aided modeling
data can be obtained from 3D imaging systems such as
computed tomography (CT), conical-beam CT , and intraoral
or laboratory optical surface scanners. Then, a specific
object (e.g., prosthesis) is designed with the CAD software,
and the sliced model is prepared for printing. The sliced data
are sent to the printer, and the material is placed as a layer
in the printer. As a result, the 3D printed object is washed,
processed, and ready for use.[">6!

Selective laser melting, stereolithography, fuse-deposition
modeling, and digital light processing are the most used 3D
printing technologies in dental medicine.!" These techniques

differ regarding power sources, layering techniques, and
material usage.

3D printing is used in dental medicine for the following
treatments:

1. Oral surgery

2. Implantology

3. Maxillofacial prosthesis

4. Prosthodontics

What are the benefits of 3D printing that help general dentists,
orthodontists, and prosthetists in their daily work? Here are
some important examples of this technology as follows:*

3D printed braces with LED lights are proposed to align and
straighten the teeth faster. In these braces, each tooth has a
battery which produces light and this light energy supports the
teeth to move faster. This technology is still in development.

3D printed aligners were first produced by Amos Dudley, a
college student of the Jersey Institute of Technology. He had
to produce his own 3D printed aligners because he could not
afford the regular braces. As a result, he was able to produce 3D
printed aligners (12 aligner orthodontic sets), at a considerably
reduced cost of 608.

3D printing has become an important player in dental implant
surgery and restoration. It is now possible to replace a missing
tooth with a 3D model. This process is not only easy and fast
but also more accurate and economical than the traditional
method.

The most common 3D printing practice in dentistry is the
production of cranes, which can be quickly performed by the
dentist himself.

What are the most significant advantages that the 3D printing

technology provides?!?

*  Compared to traditional production forms, 3D printing
or other additive manufacturing is really fast

*  Along with the increase in the number of companies that
produce 3D printers and software, their user interface
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has become more friendly, and access to 3D printing
technology has become easier

»  The prototypes produced with 3D printing technology
have a much higher homogeneity and, therefore, have
better quality compared to prototypes produced using
conventional methods

»  The prototype of virtually designed products is easy
to test, and any discovered errors can be corrected and
repaired even on the same day

»  The costs of conventional development/manufacturing
of a prototype are very high due to intense human labor.
However, with 3D printing, only one person could be
enough to control a printer

»  Conventional manufacturing is best suited to produce many
copies of a single master. On the other hand, customized
solutions can easily be produced with 3D printing

*  With 3D printing technology, almost any kind of
geometric object can be produced while molds or cutting
processes are applied for conventional manufacturing

* In3D printing technology, a wide variety of raw materials
including glass, metal, paper, ceramics, biomaterial, and
silver can be used and even combinations of these are
available

*  In 3D printing technology, the raw material is completely
consumed, and almost no waste is leftover. However,
in conventional production, there is usually too much
waste that affects natural life and causes environmental
pollution

»  With 3D printing technology, the risk of getting low-quality
output in mold production is very low. This avoids the bad
consequences that may arise in production investment.

Does 3D technology have any disadvantages? Of course,
there are still problems to be solved for this technology.!”
The main disadvantages of 3D technology are as follows:
energy consumption, cost, and environmental issues. Both
energy consumption and cost of 3D printers are still very
high. Besides, the risk of producing toxic emissions of 3D
printers, especially those that use thermoplastic raw materials,
is at considerable levels. Finally, biocompatibility of the end
product may be a problem. All these bring the question of “Is
3D printing safe?” to the minds.®*!

Although there are some problems that still need to be
solved, it is not wrong to foresee that 3D printing technology
will be used by every dentist in the next decade. Therefore,
we can foresee that both 3D and smart devices await us
because 3D printing technology will be more involved in
our lives.
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