








case report

Fig.22: Individualised, digitally produced complete maxillary and mandibular dentures in their finished state on the 3D-printed master models in the articulator
(CediTEC). Fig.23: Individualised, digitally produced complete maxillary and mandibular dentures in situ (CediTEC). Fig.24: Individualised, digitally produced
complete maxillary and mandibular dentures in situ, en face view, habitual bite (CediTEC). Fig.25: Individualised, digitally produced complete maxillary and
mandibular dentures /n situ, smiling (CediTEC).

bases. Using both additive and subtractive processes
makes it possible to avoid dimensional changes resulting
from polymerisation shrinkage. The reproducibility of the
dentures for future replacements as mentioned is an-
other advantage, as the digital data sets are available at
all times and any location. The CediTEC system pre-
sented here represents a consistent process for both
dental practice and dental laboratory. CediTEC stands
for CAD/CAM-enabled denture individual TEChnique.
In this case, CediTEC DT (“DT” stands for “denture teeth”)
was used in the scope of the milling technique for the
computer-assisted production of the denture teeth.
CediTEC DT is a special composite developed specifi-
cally for CAD/CAM technology and available in four
shades. In the case described here, the denture bases
were produced using additive process technology with
the aid of a 3D printer and the printing resin V-Print
dentbase. The denture bases could alternatively have
been manufactured subtractively, in which case they
would have been milled from a PMMA disc (CediTEC DB).
CediTEC DB is available in three different shades. Both
CediTEC DB and CediTEC DT can be subsequently fur-
ther customised in the scope of aesthetic dentistry with
composite stains.

Conclusion

The patient was very satisfied with both the aesthetic and
the functional results. In addition, she was surprised that

dentures so perfect in every way were possible in so few
and such short appointments at that.

In our opinion, nothing has changed in terms of the
fundamental principles of the production of complete
dentures, even when new and state-of-the-art CAD/CAM
systems are utilised. Corresponding expertise in dentistry
and dental technology remains the basis for time- and
cost-effective treatment with digitally produced den-
tures. Even in the future, handy software and hardware
components will not be able to completely replace the
expertise of dentists and dental technicians. Never-
theless, applications in dental practices and dental
laboratories will be joined by further new working steps
in the interest of the digitalisation of clinical, patient-specific
data and virtual planning of dentures.

Editorial note: A list of references is available from the
editor.
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US military
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on and off battlefield
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The US military is already using 3D printing to provide medical services to its soldiers and veterans around the world.

By Anisha Hall Hoppe, Dental Tribune International

3D printing is a powerful technology that the military
has begun to apply across the board. Military physicians
are now utilising the technology in the hopes of making
specialised dental care accessible for soldiers anywhere
in the world.

The US Department of Veterans Affairs has established
the Veterans Health Administration (VHA) 3D Printing
Network in order to coordinate 3D printing initiatives
for medical care for the more than 30 Veterans Health
Administration facilities across America. This means that
any dentist or doctor in the system has access to files
for printing medical models, custom prostheses and
dental tools.

Military physicians made headlines last year when they
used 3D-printed teeth in the newly reconstructed jaw of
Marine Corps Lance Corporal Jaden Murry at the Naval
Medical Center San Diego (NMCSD). The team who per-
formed the surgery removed a tumour and the affected
portion of the jaw, then used part of Murry’s fibula to re-
place the missing bone. The procedure and the use of
the 3D-printed teeth have enabled Murry to make a quick
recovery, and he has regained the ability to speak and
eat normally.
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In a Department of Defense press release, Navy Lieu-
tenant Commander Dr Daniel Hammer said, “To see
him swallowing, speaking, walking and not using a
tracheostomy tube one week post-surgery was a huge
victory.”

3D printing also means increased patient safety.
Dr Hammer said: “We are able to obtain 3D imaging of
the facial skeleton with increased accuracy and de-
creased radiation dose. These [digital] impressions are
more accurate and do not require additional laboratory
work. If a physical model is needed, we'’re able to print
the scan on our 3D printers.”

The increase in efficiency provides better options for
treatment, according to Navy Commander Dr Mike
Anderson, a maxillofacial prosthodontist also based at
NMCSD. “We’re able to combine numerous surgical pro-
cedures that were once split up over years of treatment,”
he said in a further press release.

“The ability to immediately transfer that data to our imag-
ing software to discuss and plan cases with our team is
unbelievably more accurate, consistent and predictable
than traditional methods,” he continued.



Dr Anderson explained how that same imaging em-
powered his patients to ask more questions and better
understand the nature of their individual procedures,
thus improving their postoperative experience. Dr Hammer
agreed. He explained: “Whether our patients have can-
cer, trauma, or benign tumours, our goal is for patients
to awaken from surgery with not only the pathology re-
moved and a new craniofacial reconstruction, but to also
have a full complement of implant-retained prosthetic
teeth for immediate improvement of speech, swallowing,
function, and overall quality of life.”

Dr Beth Ripley, director of the VHA 3D Printing Network,
explained in a video how, through the network’s partner-
ship with Dr James Hoying, partner and chief scientist
at Advanced Solutions Life Sciences, advances have
been made with the BioAssemblyBot. “It's a printer that
can print anything that can come through a syringe.
And that could be cells or collagen—the patient’s own cells,”
said Dr Ripley. Dr Hoying clarified the process, saying:
“We essentially take the basic components of bone.
These are ground down into a powder and then recon-
stituted with other elements in order to create what is
almost like a bone paste.”

In a VHA Talks series video, Dr Ripley referred to a type of
surgery similar to the one performed on Murry and further
outlined the goals for 3D printing within the military.

S |
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She explained that in the future there would be faster
surgeries without the need to harvest bone from other
parts of the patient’s body, as is presently done in jaw
reconstruction cases. “Well, now we have a bio-printer.
We can take some [fat cells], we can take some bone
cells, and remember we have the blueprint for your
mandible. So, we know what the shape is, and we can
start working on taking those cells, mixing them together
and getting them to grow, with the idea that eventually we
will be able to replace that piece of mandible with a living,
growing bone that will be incorporated into your body and
become part of you.”

The main goal is for the military to be able to provide
bio-tailored 3D-printed body parts for soldiers and vet-
erans around the world, slashing development and build
times and ensuring that the body parts are exactly what
the patient needs, down to the cellular level.

A statement from the VHA Innovation Ecosystem con-
firmed this plan, highlighting the objective of using ad-
vanced manufacturing technologies, including 3D printing,
injection moulding, vacuum forming and laser machining,
to help improve the supply and specialised use of med-
ical devices. The organisation has three U.S. Food and
Drug Administration-registered Advanced Manufacturing
Hubs at present that are capable of printing products to
match the needs of individual veterans.

Marine Corps Lance Corporal Jaden Murry was the recipient of a new lower jaw and 3D printed teeth after having a dangerous tumour removed by surgeons
with the Veterans Health Administration. (Image: © Mass Communication Specialist 3rd Class Jake Greenberg)
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Making aligners digitally,
the K and B way using 3D printing

Kristen Benitez, USA

Fig.1: Asiga MAX UV 3D printer.

K and B Orthodontics is a small orthodontic laboratory
located in Norwalk in Connecticut in the US. | co-own
the laboratory with my mother, Jane Hyatt, who opened
it in December 1997. In December 2017, the dental field
was rapidly moving towards a digital approach and the
laboratory’s analogue techniques were starting to lose
ground. Around the same time, | was looking to move

Fig.2: 3D-printed models in the optiprint model resin in light ivory.
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into something new, so we decided to work together and
transition the laboratory to digital with me as the new
digital dental technician. To do that, we would need to
identify and invest in software and digital equipment,
specifically a 3D printer.

After much research, we narrowed the selection down
and saw the software and equipment up close at LMT
LAB DAY Chicago in the US prior to making our final
decision. We had a clear list of requirements for our
purchase. There was little point in investing in equipment
purely based on what was the cheapest. If the output
was inaccurate, inconsistent or unstable, it would have
adirectimpact on our day-to-day production, which even
in the analogue world is essential to maintain. If our mod-
els were not accurate, then our work would not be either,
and if the printer was unstable, then we would quickly
lose clients. The printer also needed to be capable of
producing a certain number of models per day and be
priced within our budget. With all these considerations,
we chose the Asiga MAX UV (Fig. 1).

Only six months after purchasing our first 3D printer,
work started to pick up, so a second printer was needed.
There was no hesitation in selecting a second MAX UV.
The demand for our digital services continued to grow,
and in June 2020, we purchased our third Asiga MAX UV.
Our digital growth did not end there. Once dental offices
started to open again after the COVID-19 lockdowns,
they no longer had time to manufacture Essix retainers
inhouse and turned to us for support. We needed more
3D-printing capacity and purchased two of the PRO 4K80 UV,
Asiga’s larger, higher throughput 3D printer.

For our laboratory, the demand for clear aligners has
exploded. Around 98% of our clients have scanners
and the rest send us aligner cases via stone models. In
order for us to be able to work on stone models, we scan
them ourselves using an E1 desktop scanner (3Shape).
We take the scan data, base the model and trim it to
create a horseshoe model, which saves both time and
material when 3D-printing. We then set the models up
for tooth movement using the Ortho Analyzer software
(8Shape). During the segmentation process, in which the
planned tooth movement is entered into the software, it
is extremely important that the anatomy of the tooth is as
precise as possible. This precision will give me the most



accurate reading when | need to consider interproximal
contact points, occlusion and the anatomy of the tooth to
be moved. The last step that needs to be considered be-
fore | can even start moving teeth is each root placement.
This will allow for the software to know how each tooth
needs to move in relation to its root direction. Straightening
of the patient’s teeth can then begin.

Much of the knowledge | have gathered over the years
regarding aligners has been from hands-on training by
our orthodontists. They have taught me what the con-
straints are per aligner, how to take into account contact
points that are too great, when it is appropriate to have
spaces to allow for better movement, and when and how
you should place attachments.

Whenever | am aligning a patient’s teeth, | always aim to
overcorrect the problem area. What | have found over
the years of working with aligners is that when you think
it is perfect the final result will not be that way. Therefore,

“Our workflow benefits
from printing as many
models as possible, as this
saves time and costs.”

an overcorrection will help ensure that ideal alignment
will be achieved. The first thing | check are the contact
points. There is no point in moving teeth if it will poorly
affect the patient’s bite or if there is no room for the teeth
to move. The interproximal contacts should be no greater
than 0.5 mm. If the contacts are greater, interproximal
reduction (IPR) will typically be done or the mouth will be
expanded to reduce pressure from movement, allowing
realignment. Virtually, | will go ahead and perform IPR if
needed. When performing IPR, the most that should be
removed is 0.15 mm per surface, so the most reduction
done between two teeth should equate to 0.3 mm in total.
You do not want to remove too much, as this will impair
the integrity of the tooth. The same careful consideration
needs to be given to the opposing teeth as well.

| check the bite using the same feature | use to check the
interproximal contact points. It is important to make sure
that the movements done do not impact the opposing
teeth too much. Personally, when working with the inci-
sors, | do not want too much contact, so the most | allow
is 0.1 mm. To avoid too much contact, | retract or intrude
the teeth, or talk with the dentist regarding preparation
of the teeth accordingly. When working with molars, the
contact points are obviously higher. As | have become

Fig. 3: The MINISTAR S for vacuum forming.

more comfortable with aligners, | have started moving
premolars and molars.

Regarding attachments and when and where to place
them, what | have been taught is that if the tooth you
are trying to align reaches a value greater than 10 mm,
it is best to add an attachment. In most of the cases
| have worked on, many issues that | was trying to resolve
involved de-rotation. It is important to consider where
the attachment needs to be placed based on what is
needed. It is important that pressure is applied by the
attachment to aid movement in the desired direction.

Once | have realigned the teeth, | then specify the number
of aligners required. The amount of movement allowed
per aligner is 0.3-0.4 mm. It is at this stage that | send my
ClinCheck treatment plan (Invisalign, Align Technology)
to the dentist for approval before | can start the produc-
tion of aligners. Once the treatment has been approved,
we set up the 3D-printing process. This starts with load-
ing the final models into the 3D-printing software, which
provides automatic placement and positioning. Once all the
models are in place, we transfer this data to the PRO 4K80 UV.
Our workflow benefits from printing as many models as
possible, as this saves time and costs.

Fig. 4: Polishing the aligner edges with a fine Scotch-Brite disc.
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Fig.5: Aligner ready to be sent off.

For the past two years, our laboratory has been using the
optiprint model resin in light ivory (dentona) for 3D printing
(Fig. 2). We prefer the ivory colour because the detail
visibility is greater than with a white resin, for example.
This colour is also closer to that of stone models, which
are still part of our workflow for some clients. The 3D
printing time is reduced by printing the models at a layer
thickness of 0.1 mm. This resolution provides a nice
balance of detail definition, accuracy and print speed.
After all the models have been printed, they are cleaned
and processed. We process all parts through a pre-wash
and then a post-wash of isopropanol, and once dry we
polymerise them in a photopolymerising chamber for
6 minutes per batch.

For all our aligner material, we use Zendura FLX, which
is 0.3 gauge. This material is very flexible and truly works
wonderfully for moving teeth. All of our clients are happy
with the tracking of each case, and patients say that
the trays are very comfortable. Zendura makes a specific
attachment template that we use when the patient needs
attachments placed.

If a patient has undercuts, it is important to block out
those areas. We have had many offices ask us what we
use to prevent the aligner from breaking when removing
it from the model. Compound 101 (Great Lakes Dental
Technologies) has worked well. While there are other
materials to use, Compound 101 does the trick and does
it fast. The putty fits into the undercuts, but comes off

3D printing
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“Always keep an eye on
new technologies and
pending developments

in the dental field.”

the models nicely, leaving them pristine for delivery. | apply
the needed block-out prior to vacuum forming. The piece
of equipment | use for vacuum forming is the MINISTAR S
(SCHEU-DENTAL,; Fig. 3). The pressurised vacuum allows
for a more accurate fit. Each aligner is cut out using
a saw and handpiece. In order to scallop each aligner,
| use a composite bur from Komet. Lastly, | use a fine
Scotch-Brite disc to polish the aligner edges (Fig. 4).
Once all the aligners have been fabricated, polished, and
cleaned, it is time for packaging (Fig. 5).

The great thing about being local and having 3D printers
that can handle the volume of our work is that we are
able to provide a much quicker service than any of our
competitor laboratories. Additionally, offices like to use
us because we can provide quality work in a quick time
frame without the large laboratory fees. This allows for
our clients to provide more affordable treatment to their
patients.

In summary, the advice | would give to any laboratory
trying to build its business is to take your time growing.
Do not try to bite off more than you can chew. We made
the decision to buy all our equipment slowly and when we
could afford it. Always keep an eye on new technologies
and pending developments in the dental field. The in-
dustry is continuously changing. It is important to know
what those changes are and how to stay ahead of them.
That also means that you should work with the best-
quality equipment and materials. If you take shortcuts, your
work will reflect that. Lastly, make sure you love what you
do, because at the end of the day, it makes it all worth it.

Editorial note: This article was first published in
aligners—international magazine of aligner orthodontics,

Vol. 1, Issue 1/2022.

contact

Kristen Benitez

K and B Orthodontics
161 East Ave., Ste. 11
Norwalk, CT 06851
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www.kandborthodonticlab.com
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4D-printed clear aligners found to

show promise

By Jeremy Booth, Dental Tribune International

A study led by researchers at the University Hospital
Bonn has found that 4D-printed orthodontic clear aligners
can apply biocompatible orthodontic forces in order to
move teeth. The technology of 4D printing is based on the
3D printing of shape memory materials. The 4D aligners
are clear aligner trays that are 3D-printed using shape
memory polymers (SMPs), and the implications of this
novel material in clear alig-ner therapy could include re-
ducing the cost of treatment and its burden on the en-
vironment. Clear aligner trays are made of various types
of polymers and are typically designed to move a tooth
within the range of 0.2 to 0.3mm—or to rotate it by
1 to 3°—before being replaced by successor trays. As
the authors of the study point out, this stepwise treatment
model requires more time and a higher cost for materials
than treatment using fewer trays would. Naturally, for
both patients and manufacturers, the use of successive
plastic clear aligner trays also carries with it ethical con-
cerns related to the environment.

Various studies have examined applications for SMPs in
medical materials, including for orthodontic applications.
The researchers, however, sought to add to what they
perceived was a lack of data in the literature concerning
SMPs and tooth movement by measuring the forces
generated by the 4D aligners and thereby their suitability
in the treatment of malocclusion.

The researchers, from dental faculties in Germany, Egypt
and the UAE, used a biomechanical system in order to
use forces to correct the malposition of a maxillary cen-
tral incisor (tooth 21) in a custom-made typodont model
using 4D-printed aligners. The generated forces were
measured at different temperatures, and the clear aligner
trays were made of ClearX v.1.1 material in the two thick-
nesses 0.8mm and 1.0mm. The forces delivered were
quantified using an orthodontic measurement and simu-
lation system (OMSS).

They found that the 4D-printed aligners were capable of
achieving significant tooth movement within the range
of 2.5mm+0.5mm, with little variation between the two
thicknesses. In the OMSS simulations, it was found that
the range of maximum forces delivered varied according
to the different temperatures tested (37°C, 45°C, 55°C)
but that they were all within the range of acceptable phys-
iological orthodontic forces, as reported by the literature.

In contrast to

other studies, the

researchers found that

using a thicker aligner had no effect on the generated
force except at the higher temperature of 55°C.

The authors highlighted a number of limitations to the
study, such as its focus on the isolated movement of a
single tooth and not on a complex clinical case and the
fact that it did not account for intra-oral conditions and
factors such as humidity and salivation. They concluded,
however, that the 4D aligner was capable of moving teeth
using biocompatible orthodontic forces.

They wrote: “Although orthodontic aligners have been
studied in several aspects and great progress was done
in orthodontic treatment by aligners, practitioners still re-
port some drawbacks to aligner use.” They explained that
these drawbacks included the limited movement achieved
by single aligner trays, which necessitated changing
regimes. They concluded: “Therefore, we believe that if
a method could be applied to decrease the number of
the aligners per treatment, together with a method to
accelerate the biological movement of the teeth, that
would be a quantum leap in the field of orthodontics.”

The study, titled “Potential application of 4D technology in
fabrication of orthodontic aligners”, was published online
on 28 January 2022 in Frontiers in Materials.
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Invisible orthodontics market:
North American market remains
solid, Chinese market grows rapidly

By Rical Lee, China

Overview

The global invisible orthodontics market size was valued
at US$2.9 billion (€2.7 billion) in 2020. It is expected to
reach US$11.6 billion in 2027, growing at a compound
annual growth rate (CAGR) of 13% from 2021 to 2027.
North America is expected to keep dominating the invisible
orthodontics market, and substantial growth is predicted
for some developing countries, such as China.

Increasing demand for invisible orthodontics is one of
the major trends in dentistry worldwide. Owing to its
convenience and flexibility, it is considered a favourable
treatment option for patients of all ages compared with
conventional orthodontic treatment with fixed metal ap-
pliances. Clear aligners, for example, are more comfort-
able to wear and more aesthetically appealing. Overall,

invisible orthodontics has been one of most revolutionary
advancements in the industry in the past decades.

Regional insights

North America dominated the market with a share of
more than 55.0% in 2021, making it the largest market for
invisible orthodontics at present. It is expected to reach
US$840 million at a CAGR of more than 12.2% by 2024.
A survey conducted by the American Dental Association
reported that 85% of individuals in the US value dental
health and consider it an essential aspect of overall
well-being. The advent of clear aligners has attracted
the attention of many patients wanting to improve their
smiles, but who would prefer something more aesthetic
than fixed metal appliances. Rising awareness of den-
tal hygiene and convenience of orthodontic treatment

Invisible orthodontics market—Growth rate by region (Source: © Modor Intelligence)
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options are driving the invisible orthodontics market in
North America.

The Chinese invisible orthodontics market became the
second largest market in the world in 2019 owing to
the increasing demand for aesthetic dental treatments
with clear aligners in developing economies. The market
size increased from US$90 million in 2015 to US$300
million in 2020 and is expected to reach US$10 billion in
2030 at a CAGR of 390%.

Key companies and market share insights

The global market has been characterised by intense
competition. One of the key factors driving competitive-
ness among market players is the rapid adoption of
advanced digital technology such as intra-oral scanners,
3D printers and CAD software. At the same time, these
players are rapidly opting for strategic expansion and
collaboration in order to expand their geographical
presence and sales volume.

In 1998, Align Technology’s Invisalign clear aligner system
was approved by the U.S. Food and Drug Administra-
tion and became the pioneer of invisible correction tech-
nology. In 2001, Align’s successful initial public offering
ushered in rapid development. By 2011, Invisalign had
become the most important system in the global invisible
orthodontics market.

In August 2017, Straumann officially entered the field of digi-
tal orthodontics. The company wholly acquired ClearCorrect,
the world’s second largest invisible orthodontics brand,
invested in a 38% stake in Spanish invisible orthodontics
brand Geniova Technologies and increased its stake in den-
tal digital solutions provider Dental Wings to full ownership.

In the early 2000s, invisible orthodontics technology was
introduced into China. After 20 years of development, the
invisible orthodontics market in China includes Angelalign
Technology, Align Technology and Shanghai Smartee
Dental Technology. According to data from China Insights
Consultancy, Angelalign and Align occupied 41.0% and
41.4%, respectively, of the market share in China in 2021,
having obvious advantages over other brands.
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In Wuxi in the Jiangsu province in China, Angelalign has
pbuilt the largest dental 3D-printing base in the country
and deployed fourth-generation 3D printers which are
among the most advanced in dental applications, ac-
cording to a China Insights Consultancy report.

With custom built-in parameters, Angelalign’s 3D printer
can meet the needs of mass production, and the produc-
tion speed is 25-50% faster than the industry average.
Compared with Invisalign, Angelalign has a price advan-
tage. The completion of the Wuxi base will continue to
increase its production capacity and is expected to fur-
ther expand its market share.

Angelalign supplier Prismlab was founded in 2005 in
Shanghai in China. Specialising in the research and de-
velopment, manufacture, sales and service of 3D printers,
the company is a high-tech enterprise that provides a
complete set of invisible orthodontics solutions. Its sales
volume has been growing steadily during the COVID-19
pandemic, attracting investment by global industrial
giant BASF.

Summary

North America and China are the top two invisible ortho-
dontics markets in the world. While advancements in and
rapid adoption of dental technologies, including 3D print-
ing, drive market growth in North America, China is still
developing and has a huge population. Both have amaz-
ing market potential. The Chinese market is expected to
surpass that of European and American countries in the
near future. However, its medical resources are lacking
compared with North America.

Overall, income level and awareness of oral hygiene and
the acceptance of invisible orthodontics among Chinese
people have gradually increased over the past decades.
In addition, the pursuit of beauty and the development of
digital invisible orthodontics are expected to boost the
penetration rate of invisible orthodontics and to further
intensify market competition in the future.

about

Rical Lee graduated from the Binzhou University
in the Shandong province in China in 2014,

He has a special interest in the 3D-printing industry
and is engaged in market-related research.
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Multi-range,

found only in

Minh Tran, Canada

As the demand for versatile direct printing applications
is increasing, 3D printer manufacturers will need to find
ways to differentiate themselves from the ever-increasing
ubiquity of 3D-printing platforms and convergent tech-
nologies that are leading to little variation in companies in
the field. In dentistry, additive technologies cover a wide
range of indications across nearly every discipline and
niche found within the profession. For these and various
other reasons, dependence on additive manufacturing
processes such as 3D printing will only continue to rise.

Many companies in the 3D-printing and dental realms
focus on user experience, simplicity and a highly limited
selection of resins to help streamline their processes and
workflows. This is desirable in certain scenarios, such
as in small clinics and for limited chairside use. However,

3D printing
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multi-material printing:
A unique technology
Asiga 3D printers

it is not ideal for the majority of dental applications. The
constant pace of innovation and the introduction of new res-
ins could quickly make a closed system of choice obsolete.

When approaching resin compatibility, it is important to
find a company that not only subscribes to a truly open
philosophy but also has managed to dial in nearly every
advanced setting down to a granular level. In today’s
ever-changing resin landscape, it is critical to find a
platform that is nearly guaranteed to work with any resin
released on the market. That is one of the reasons that
my 3D printer brand of choice is Asiga.

Asiga, which is based in Sydney in Australia, has been
in the 3D-printing industry since 2011. The company has
produced numerous award-winning printers and pioneered
many innovations that have changed digital manufacturing.
In dentistry, Asiga is known for its high quality, reliability
and repeatability. The company boasts a library of over
500 validated resins from all of the world’s leading material
manufacturers, something that helps to future-proof their
users’ investments in an open material system.

Nearly all leading dental resin manufacturers will first
validate their resins on Asiga printers before validating
or testing their resins on any other printer. | have spoken
with many engineers, chemists and other team members
who develop resins, and their preferred printing platform
for testing and validating their resins is always Asiga. This
speaks to the engineering and accuracy of the company
and positions it as a market leader.

Despite its considerable success, the company does
not cease to innovate to improve the performance of its
hardware and software. At LMT LAB DAY Chicago in the
US in February, | had the great pleasure of presenting one
of these innovations: multi-material printing using Asiga’s
multi-range capabilities. Asiga’s highly advanced Composer
software offers an unmatched level of control and allows
the user to dial in, adjust and perfect nearly every setting.
This granular level of control allows the end user con-
siderable creative freedom when working with resins.
Additionally, multi-range printing adds an extra layer of



complexity and depth for the user to explore. Both multi-
range and multi-material printing are only possible in
Asiga printers.

What is multi-range printing?

A range is defined as a set of values in a data set. In
3D printing, a range refers to the starting and end point
of a build. Essentially, every 3D-printing build is a ranged
print. For example, a single-range, single-material print
employs a material such as Asiga DentaMODEL and has
only a single range, defined from 0 to 100% of the build
volume. Conversely, a single-material, multi-range print could
also employ Asiga DentaMODEL, but have 100um layers
from 0 to 60% of the build and the remaining 40% could
be printed in 50pm layers. This feature was first imple-
mented in Asiga’s PRO 4K to overcome speed challenges.
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Most printing jobs of dental models consist primarily of
low-detail areas that can be quickly printed in 100um
layers, such as the base of a model. The highest margin
quality and detail are found in the remaining top portion
of the dental model and should be printed much slower
and in more detailed 50um layers. Users quickly adapted
this innovation and found new and creative ways to
implement multi-range printing. Multi-material printing
was the next logical step.

Instead of changing layer thickness from one range to
another, multi-material printing switches the entire range’s
exposure, lift and speed to match a completely different
material configuration file. After loading a new material con-
figuration INI file on the fly and defining a separate range,
the user can create multi-material prints of a single object.

The uses and benefits of this innovation are immediately
obvious and include complete dentures that do not rely
on bonding teeth to denture base sockets, dual hard and
soft splints that offer patient comfort and increased wear
resistance, and multi-material presentation and demon-
stration models for patient education or the showcasing
of work. The options are limitless. As new and exciting
resins are constantly entering the market, it is crucial to
select a printer brand with an open material system that
guarantees compatibility and offers an open system that
actively pairs these multi-materials in an innovative way.

about

Minh Tran is the founder and creative director of DentalTechTips,
an online independent publication and blog that provides unbiased
product reviews, offers tips, tricks and tutorials, and covers

the latest and greatest in the dental laboratory industry. He is a
second-generation dental technician from Windsor in Ontario in
Canada and has been working in the dental industry since 2006.
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buyer’s guide

3D printing in dentistry:
Developing the market

By Dr George Freedman, Canada

3D printing is the leading technology in the dental
market today. It is a game-changer. It represents an iden-
tifiable threat to some currently established technologies
and techniques, yet is creating enormous new oppor-
tunities for the profession and its supporting industries.

The digital transformation of dentistry has been expand-
ing dramatically for more than a decade. Tools that were
only recently revolutionary and impossibly expensive,
such as CBCT, intra-oral and extra-oral scanning, and
robotic implant placement, are now mainstream and rel-
atively affordable. Materials science has kept pace with
these developments, offering the highest quality restor-
ative, provisional and laboratory products that can be
milled and now printed. Even beyond the scope of lab-
oratories offering numerous wide-ranging printing ser-
vices, the most recent desktop printers have a much
smaller footprint (encouraging chairside deployment),
are readily affordable for the single practitioner, commu-
nicate with most or all existing software platforms, and
offer high levels of precision with a comprehensive range
of restorative materials. The most significant practice
enhancement is that 3D printing promises to bring the
functional and artistic control of the restorative process
into the clinical chairside setting.

3D printing is a new field. It is evolving rapidly and growing
exponentially. The key requirement is to keep the entire
dental industry—professional, manufacturing and distri-
bution—throughout the world on the fast track by shar-
ing knowledge and innovations, overcoming obstacles,
comparing outcomes and encouraging ongoing prog-
ress. The best mechanism for achieving this is to pub-
licise all the most recent developments in an accessible
forum.

The 3D printing magazine introduces the “3D-printing
buyer’'s guide”, the go-to platform through which
interested clinicians, researchers and manufacturers
can interact rapidly and openly to exchange and eva-
luate new ideas, technologies and techniques. The main
role of the platform is to encourage and support com-
munication and discussion. In order to establish a truly
open-source environment, researchers are encouraged
to submit updates on their current efforts, at both the
theoretical and the pragmatic levels. Manufacturers are
requested to post current information on their latest

50 ‘ 3D pr1nt11ng

innovative products. Dental clinicians are invited to
contribute their experiences and data that will guide
both researchers and manufacturers in fine-tuning the
printing process.

Industry-wide, there has been a growing acceptance of
this transformative technology that contributes to managing
the great demand for temporary, transitional and defin-
itive restorations and appliances, all the while achieving
the clinical excellence required by the dental profession.
There are many 3D-printing applications in dentistry, and
these will continue to expand.

For the clinical dentist, the world of 3D printing is a mar-
vellous addition to existing clinical options. It promises
to transform the practice and delivery of dentistry within
the next few years. However, it is new, unfamiliar and
uncharted territory. The “3D-printing buyer’s guide” offers
a platform where multi-sourced communication and
feedback are enabled and encouraged.

The 3D-printing revolution will generate an increased
demand for temporary, transitional and definitive res-
torations and appliances and will provide the tools
and materials to manage these needs effectively. It will
decrease delivery costs for these enhanced services,
increasing patient accessibility and improving dental
practice profitability. The “3D-printing buyer’s guide”
starting on the following pages, will inform, educate
and speed general practitioner acceptance world-
wide.

about

Dr George Freedman is adjunct pro-
fessor of dental medicine at Western
University of Health Sciences in Pomona
in California in the US and a visiting
professor and director of the MClinDent
programme in restorative and cosmetic
dentistry at BPP University in London in
the UK. He is the author or co-author of
14 textbooks and of more than 900 dental
articles and has presented numerous webinars. He serves on the
editorial team of REALITY and is the editor-in-chief of 3D printing.
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3D Systems: NextDent 5100
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Asiga: MAX UV
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Asiga: PRO 4K80 UV
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DEVICE/PRINTER DIMENSIONS in cm

42.6cm (W) x 48.9¢m (D) x 97.1 cm (H)

26.0m (W) x 38.5¢m (D) x 37 cm (H)

46.50m (W) x54cm (D) x 134.5¢m (H)

SIZE OF BUILD PLATE in cm

12.48¢m (W) x 7.02cm (D) x 19.6cm (H)

11.9¢m (W) x6.7cm (D) x 7.6cm(H)

21.7cm (W) x 12.2¢m (D) x 20cm (H)

TECHNOLOGY/PRINTING TECHNIQUE SLA SLA SLA
LFS LFS LFS
PolyJet PolyJet PolyJet

DLP/DLS DLP/DLS DLP/DLS

SLS SLS SLS
DMLS DMLS DMLS
FOM FOM FOM
LCD LCD LCD

ACCURACY/MAXIMUM RESOLUTION (pm) 65um 62pm 56um

DENTAL APPLICATION
(which context or speciality field
would benefit from this printer)

Dental laboratory

Restorative dentistry

Orthodontics

Implantology and maxillofacial surgery
Endodontics
Bone replacement

Dentures (complete and/or partial)
Education (preclinical training models)

Dental laboratory
Restorative dentistry
Orthodontics
Implantology and maxillofacial surgery
Endodontics
Bone replacement
Dentures (complete and/or partial)
Education (preclinical training models)

Dental laboratory
Restorative dentistry
Orthodontics
Implantology and maxillofacial surgery
Endodontics
Bone replacement
Dentures (complete and/or partial)
Education (preclinical training models)

PRINTING INDICATIONS
Laboratory

Restorative dentistry

Orthodontics

Implantology
Endodontics

Dentures

Other indications

Custom trays

tudy models

iagnostic wax-up models

Models for finishing crowns and bridges
Castable wax patterns

Temporary prefabricated restorations (crowns, inlays,
onlays, veneers and/or bridges)

Permanent (crowns, inlays, onlays, veneers and/or bridges)

Diagnostic wax-up models

Occlusal guards

Models for fabricating orthodontic aligners and retainers
Directly printed orthodontic aligners

Indirect bonding trays

Implant surgical guides

Endodontic surgical guides

Definitive complete dentures

Definitive partial dentures

Wax try-in of dentures, base plates and wax rims

Maxillofacial model.

© Other .....cccooovivvivvivieieviinieneeen. Try-in devices, splints

Custom trays
tudy models

iagnostic wax-up models
Models for finishing crowns and bridges
Castable wax patterns

Temporary prefabricated restorations (crowns, inlays,
onlays, veneers and/or bridges)

Permanent (crowns, inlays, onlays, veneers and/or bridges)

Diagnostic wax-up models

Occlusal guards

Models for fabricating orthodontic aligners and retainers
Directly printed orthodontic aligners

Indirect bonding trays

Implant surgical guides

Endodontic surgical guides

Definitive complete dentures

Definitive partial dentures

Wax try-in of dentures, base plates and wax rims

Maxillofacial models
Other

Custom trays

Study models

Diagnostic wax-up models

Models for finishing crowns and bridges
Castable wax patterns

Temporary prefabricated restorations (crowns, inlays,
onlays, veneers and/or bridges)

Permanent (crowns, inlays, onlays, veneers and/or bridges)

Diagnostic wax-up models

Occlusal guards

Models for fabricating orthodontic aligners and retainers
Directly printed orthodontic aligners

Indirect bonding trays

Implant surgical guides

Endodontic surgical guides

Definitive complete dentures

Definitive partial dentures

Wax try-in of dentures, base plates and wax rims

Maxillofacial models
Other

MATERIALS

Compatible with 3 party resins

Compatible with manufacturer’'s materials
Compatible with manufacturer’s materials and some

selected 3" party resins

Compatible with 3 party resins

Compatible with manufacturer’s materials

Compatible with manufacturer’s materials and some
selected 3" party resins

Compatible with 3 party resins

Compatible with manufacturer’s materials

Compatible with manufacturer’s materials and some
selected 3" party resins

PRINTING MATERIAL/S Resin Resin Resin
Ceramic Ceramic Ceramic
Metal Metal Metal
Powder Powder Powder
Other Other Other
PRINTING CAPACITY (units/printing cycle) Models: ..o, 2 (full arch)/6 (quadrant) Models: 3 Models 1
Orthodontic models (horizontal): ...... . . .6 Orthodontic models (horizontal): ... .3 Orthodontic models (horizontal): ................... i 11
Orthodontic models (vertical): . .30 | Orthodontic models (vertical): . .8 Orthodontic models (vertical): .. .
Surgical guides: 6 Surgical guides 6 Surgical guides:
Permanent restorations: ....................ccccccce...e.... 50 (CTOWNS) Permanent restorations: ..., 12 Permanent restorations: ..............cc.coovoeroiviiiieiiiiiss
Dentures: 4 Dentures: 8 Dentures:
PRINTING SPEED (mm/h or ml/h or g/h) Models: 50mm/h Models: 60mm/h Models: 60mm/h
Single arch model at 100 microns Single arch model at 100 microns Single arch model at 100 microns
(directly on build platform): ........c.cccooeiiiiiviiiiiiiii N (directly on build platform): ..o B0mMm/h (directly on build platform): ...........c..ccccccocvvvniren.. 60mm/h
Orthodontic single arch model Orthodontic single arch model Orthodontic single arch model
at 50 microns (vertical): ... 96mm/h at 100 microns (vertical): ..o 60mMmM/N at 100 microns (vertical): ........... ... 60mm/h
Two articulated quadrant restorative model Two articulated quadrant restorative model Two articulated quadrant restorati
at 100 microns: na. at 100 MICTONS: .....o.ovocvvvvcirvvseceenn, B0 MM/N at 100 MICTONS: .....oovvcovvicviiccciicncccccccce. 60MM/N
Surgical guide at 50 microns: ...........c..cccccccvvveee.. 60Mm/h Surgical guide at 100 MICroNS: .........cccccccvcvvvvivene.. 60Mm/n Surgical guide at 100 microns: ...........cccc.ccoccvvvveene.. 60mm/h
POST-POLYMERISATION PROCESS Yes Yes Yes
Necessary? No No No
FILE TYPE/SOFTWARE STL STL STL
What kinds of files are accepted? 0BJ 0BJ 0BJ
@ Other @ Other .....cccccevvivevvicinvciicccieneiccscneennne (PLY, SLC, STM) @ Other ..o (PLY, SLC, STM)
USER SERVICE and SUPPORT Live Live Live
Online Online Online
None None None
USER SERVICE and SUPPORT (fees) Included with purchase Included with purchase Included with purchase
At additional fee At additional fee At additional fee
PRINTING NESTING SOFTWARE Paid Paid Paid
Free Free Free
REMOTE PRINTING Yes Yes Yes
No No No
AUTOMATIC DISPENSE OF RESIN Yes Yes Yes
No No No
CONNECTION WITH PRINTER Wi-Fi Wi-Fi Wi-Fi
Ethernet Ethernet Ethernet
Both Both Both
Other uss Other Wireless Direct Other Wireless Direct
WARRANTY (years) 12 months, extended warranty options available 1 year (Unlimited lifetime technical support) 1 year (Unlimited lifetime technical support)
PRICE RANGE €10,999 €10,150 €23,300
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Formlabs: Form 3B+

Formlabs: Form 3BL

Prismlab: Rapid-400

Prismlab: Rapid-600

40.50m (W) x 37.5¢m (D) x 53cm (H)

77cm(W)x52cm (D) x 74cm(H)

840cm (W) x 840cm (D) x 1,750 cm (H)

930cm (W) x 805 ¢m (D) x 2,300cm (H)

14.50m (W) x 14.5¢m (D) x 18.5cm(H)

33.5¢m (W) x 20cm (D) x 30cm (H)

384cm (W) x 216cm (D) x 340cm (H)

5766m (W) x 324¢m (D) x 100¢m (H)

SLA SLA SLA SLA

LFS LFS LFS LFS
PolyJet PolyJet PolyJet PolyJet
DLP/DLS DLP/DLS DLP/DLS DLP/DLS
SLS SLS SLS SLS
DMLS DMLS DMLS DMLS
FOM FOM FOM FOM
LCD LCD LCD LCD

25um 25um 25um 38um

Dental laboratory
Restorative dentistry
Orthodontics
Implantology and maxillofacial surgery
Endodontics
Bone replacement
Dentures (complete and/or partial)
Education (preclinical training models)

Dental laboratory
Restorative dentistry
Orthodontics
Implantology and maxillofacial surgery
Endodontics
Bone replacement
Dentures (complete and/or partial)
Education (preclinical training models)

Dental laboratory

Restorative dentistry

Orthodontics

Implantology and maxillofacial surgery
Endodontics

Bone replacement

Dentures (complete and/or partial)
Education (preclinical training models)

Dental laboratory

Restorative dentistry

Orthodontics

Implantology and maxillofacial surgery
Endodontics

Bone replacement

Dentures (complete and/or partial)
Education (preclinical training models)

Custom trays

Study models

Diagnostic wax-up models

Models for finishing crowns and bridges
Castable wax patterns

Temporary prefabricated restorations (crowns, inlays,
onlays, veneers and/or bridges)

Permanent (crowns, inlays, onlays, veneers and/or bridges)

Diagnostic wax-up models

Occlusal guards

Models for fabricating orthodontic aligners and retainers
Directly printed orthodontic aligners

Indirect bonding trays

Implant surgical guides

Endodontic surgical guides

Definitive complete dentures

Definitive partial dentures

Wax try-in of dentures, base plates and wax rims

Maxillofacial models
Other

Custom trays

Study models

Diagnostic wax-up models

Models for finishing crowns and bridges
Castable wax patterns

Temporary prefabricated restorations (crowns, inlays,

onlays, veneers and/or bridges)

Permanent (crowns, inlays, onlays, veneers and/or bridges)
Diagnostic wax-up models

Occlusal guards

Models for fabricating orthodontic aligners and retainers
Directly printed orthodontic aligners

Indirect bonding trays

Implant surgical guides
Endodontic surgical guides
Definitive complete dentures
Definitive partial dentures
Wax try-in of dentures, base plates and wax rims

Maxillofacial models
Other

Custom trays

tudy models

iagnostic wax-up models

Models for finishing crowns and bridges
Castable wax patterns

Temporary prefabricated restorations (crowns, inlays,
onlays, veneers and/or bridges)

Permanent (crowns, inlays, onlays, veneers and/or bridges)

Diagnostic wax-up models

Occlusal guards

Models for fabricating orthodontic aligners and retainers
Directly printed orthodontic aligners

Indirect bonding trays

Implant surgical guides
Endodontic surgical guides
Definitive complete dentures
Definitive partial dentures
Wax try-in of dentures, base plates and wax rims

Maxillofacial models
Other

Custom trays

Study models

© Diagnostic wax-up models

Models for finishing crowns and bridges
Castable wax patterns

Temporary prefabricated restorations (crowns, inlays,
onlays, veneers and/or bridges)

Permanent (crowns, inlays, onlays, veneers and/or bridges)

Diagnostic wax-up models

Occlusal guards

Models for fabricating orthodontic aligners and retainers
Directly printed orthodontic aligners

Indirect bonding trays

Implant surgical guides
Endodontic surgical guides
Definitive complete dentures
Definitive partial dentures
Wax try-in of dentures, base plates and wax rims

Maxillofacial models
Other

Compatible with 3 party resins
Compatible with manufacturer’s materials
Compatible with manufacturer’s materials and some
selected 3" party resins

Compatible with 3 party resins

Compatible with manufacturer’s materials
Compatible with manufacturer’s materials and some
selected 3 party resins

Compatible with 3 party resins

Compatible with manufacturer’s materials
Compatible with manufacturer’s materials and some
selected 3 party resins

Compatible with 3 party resins

Compatible with manufacturer’s materials
Compatible with manufacturer’s materials and some
selected 3" party resins

Resin Resin Resin Resin
Ceramic Ceramic Ceramic Ceramic
Metal Metal Metal Metal
Powder Powder Powder Powder
Other Other Other Other
Models: ........... 8 Models: 24 Models: ... Models: ......... .45
Orthodontic models (horizontal): .8 Orthodontic models (horizontal): 24 Orthodontic models (horizontal): Orthodontic models (horizontal): B ()
Orthodontic models (vertical): .. .18 Orthodontic models (vertical): .. . Orthodontic models (vertical): .. L.na. Orthodontic models (vertical): .
Surgical guides: 9 Surgical guides: 32 Surgical guides: 65 Surgical guides:
Permanent restorations: ... 90 Permanent restorations: ... N Permanent restorations: ... N Permanent restorations: ...............
Dentures: o 8 Dentures: ............ na. Dentures: ..... 60 Dentures:
Models: 11.8ml/h Models: 11.8ml/h Models: ......ccooviiivriiiniiiiiicicccc UP 101,000 g /0 Models: .......ccooviioviiiiniiiiiiiicicccccc UP 10 1,600 g /0
Single arch model at 100 microns Single arch model at 100 microns Single arch model at 100 microns Single arch model at 100 microns
(directly M. e 11.8mi/h (directly on build platform): ............. .. 11.8ml/h (directly on build platform): .........ccccooiiiiiiiiiii N (directly on build platform): .........ccoooiiiiiiiiiii N
Orthodontic single arch model Orthodontic single arch model Orthodontic single arch model Orthodontic single arch model
at 100 microns (vertical): ... 8.04mI/N at 100 microns (vertical): ... . 7.3ml/h at 100 microns (vertical): ... N at 100 microns (vertical): ..o N
Two articulated quadrant restorative model Two articulated quadrant restorative model Two articulated quadrant restorative model Two articulated quadrant restorative model
At100MICIONS: ... 19.6MIZR At100MICIONS: .......ovvv v .18.7ml/h at 100 microns: na. at 100 microns: na.
Surgical guide at 100 microns: ............ . 4.6ml/h Surgical guide at 100 microns: ......... 7.3mi/h Surgical guide at 100 MIiCIONS: ..........ccccocriviiiiiiiiriiiices N Surgical guide at 100 MIiCrONS: .........ccccccviviiviiiiiiiiiiiin. N
Yes Yes Yes Yes
No No No No
STL STL STL STL
0BJ 0BJ 0BJ 0BJ
Other Other Other Other
Live Live Live Live
Online Online Online Online
None None None None
Included with purchase Included with purchase Included with purchase Included with purchase
At additional fee At additional fee At additional fee At additional fee
Paid Paid Paid Paid
Free Free Free Free
Yes Yes Yes Yes
No No No No
Yes Yes Yes Yes
No No No No
Wi-Fi Wi-Fi Wi-Fi Wi-Fi
Ethernet Ethernet Ethernet Ethernet
Both Both Both Both
Other Other ..UsB2.0 Other Other
1-3 years 1-3 years 2 years 2 years
€4,034-5,899 €12,999 €42,900 €71,500

The market overview does not claim to be complete. Status: May 2022
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Rapid Shape: D20+

Rapid Shape: D30+

Rapid Shape: D50+

DEVICE/PRINTER DIMENSIONS in cm

33.50m (W) x 34.9¢m (D) x54.1 cm (H)

48cm (W) x41cm (D) x 69cm (H)

60cm (W) x 57 cm (D) x 166.cm (H)

SIZE OF BUILD PLATE in cm

13.30m (W) x 7.5¢m (D) x 11.5¢m (H)

13.3¢m (W) x 7.5¢m (D) x 15.5cm (H)

23.1cm (W) x 13¢m (D) x 30cm (H)

TECHNOLOGY/PRINTING TECHNIQUE SLA SLA SLA
LFS LFS LFS
PolyJet PolyJet PolyJet

DLP/DLS DLP/DLS DLP/DLS

SLS SLS SLS
DMLS DMLS DMLS
FOM FOM FOM
LCD LCD LCD

ACCURACY/MAXIMUM RESOLUTION (pm) 34um 34pm 30um

DENTAL APPLICATION
(which context or speciality field
would benefit from this printer)

Dental laboratory
Restorative dentistry
Orthodontics
Implantology and maxillofacial surgery
Endodontics
Bone replacement
Dentures (complete and/or partial)
Education (preclinical training models)

Dental laboratory
Restorative dentistry
Orthodontics
Implantology and maxillofacial surgery
Endodontics
Bone replacement
Dentures (complete and/or partial)
Education (preclinical training models)

Dental laboratory
Restorative dentistry
Orthodontics
Implantology and maxillofacial surgery
Endodontics
Bone replacement
Dentures (complete and/or partial)
Education (preclinical training models)

PRINTING INDICATIONS
Laboratory

Restorative dentistry

Orthodontics

Implantology
Endodontics

Dentures

Other indications

Custom trays

tudy models

iagnostic wax-up models

Models for finishing crowns and bridges
Castable wax patterns

Temporary prefabricated restorations (crowns, inlays,
onlays, veneers and/or bridges)

Permanent (crowns, inlays, onlays, veneers and/or bridges)

Diagnostic wax-up models

Occlusal guards

Models for fabricating orthodontic aligners and retainers
Directly printed orthodontic aligners

Indirect bonding trays

Implant surgical guides

Endodontic surgical guides

Definitive complete dentures

Definitive partial dentures

Wax try-in of dentures, base plates and wax rims

Maxillofacial models
Other

Custom trays
tudy models

iagnostic wax-up models
Models for finishing crowns and bridges
Castable wax patterns

Temporary prefabricated restorations (crowns, inlays,
onlays, veneers and/or bridges)

Permanent (crowns, inlays, onlays, veneers and/or bridges)

Diagnostic wax-up models

Occlusal guards

Models for fabricating orthodontic aligners and retainers
Directly printed orthodontic aligners

Indirect bonding trays

Implant surgical guides

Endodontic surgical guides

Definitive complete dentures

Definitive partial dentures

Wax try-in of dentures, base plates and wax rims

Maxillofacial models
Other

Custom trays

Study models

Diagnostic wax-up models

Models for finishing crowns and bridges
Castable wax patterns

Temporary prefabricated restorations (crowns, inlays,
onlays, veneers and/or bridges)

Permanent (crowns, inlays, onlays, veneers and/or bridges)

Diagnostic wax-up models

Occlusal guards

Models for fabricating orthodontic aligners and retainers
Directly printed orthodontic aligners

Indirect bonding trays

Implant surgical guides

Endodontic surgical guides

Definitive complete dentures

Definitive partial dentures

Wax try-in of dentures, base plates and wax rims

Maxillofacial models
Other

MATERIALS

Compatible with 3 party resins

Compatible with manufacturer’s materials
Compatible with manufacturer’s materials and some
selected 3" party resins

Compatible with 3 party resins

Compatible with manufacturer’s materials
Compatible with manufacturer’s materials and some
selected 3" party resins

Compatible with 3 party resins

Compatible with manufacturer’s materials
Compatible with manufacturer’s materials and some
selected 3" party resins

PRINTING MATERIAL/S Resin Resin Resin
Ceramic Ceramic Ceramic
Metal Metal Metal
Powder Powder Powder
Other Other Other
PRINTING CAPACITY (units/printing cycle) Models: 3 Models: ® Models: 14
Orthodontic models (horizontal): 3 Orthodontic models (horizontal): . o ® Orthodontic models (horizontal): 14
Orthodontic models (vertical): . 8 Orthodontic models (vertical): .. .8 Orthodontic models (vertical): .. .
Surgical guides: 2 Surgical guides: 2 Surgical guides: 6
Permanent restorations: ..o, 20+ Permanent restorations: ..., 20+ Permanent restorations: ...,
Dentures: 3 Dentures: 3 Dentures:
PRINTING SPEED (mm/h or ml/h or g/h) Models: up to 80mm/h Models: up to 80mm/h Models: up to 80mm/h
Single arch model at 100 microns Single arch model at 100 microns Single arch model at 100 microns
(directly on build platform): ............................ up to 80mm/h (directly on build platform): ............cccccovvne .. up to 80mm/h (directly on build platform): ..o up to 80mm/h
Orthodontic single arch model Orthodontic single arch model Orthodontic single arch model
at 100 microns (vertical): . ... up to 80mm/h at 100 microns (vertical): ... o ... up to 80mm/h at 100 microns (vertical): . up to 80mm/h
Two articulated quadrant r Two articulated quadrant rest model Two articulated quadrant r
At 100 MICTONS: ... up to 80mm/h at 100 MiCrons: ............c...... . . ... upto 80mm/h ... upto 80mm/h
Surgical guide at 100 microns: ......................... up to 80mm/h Surgical guide at 100 microns: . upto 80mm/h Surgical guide at 100 microns: ........... ..up to 80mm/h
POST-POLYMERISATION PROCESS YES oo .. with RS wash & RS cure YES oo with RS wash & RS cure YES oo .. with RS wash & RS cure
Necessary? No No No
FILE TYPE/SOFTWARE STL STL STL
What kinds of files are accepted? 0BJ 0BJ 0BJ
Other Other Other
USER SERVICE and SUPPORT Live Live Live
Online Online Online
None None None
USER SERVICE and SUPPORT (fees) Included with purchase Included with purchase Included with purchase
At additional fee At additional fee At additional fee
PRINTING NESTING SOFTWARE Paid Paid Paid
Free Free Free
REMOTE PRINTING Yes Yes Yes
No No No
AUTOMATIC DISPENSE OF RESIN Yes Yes Yes
No No No
CONNECTION WITH PRINTER Wi-Fi Wi-Fi Wi-Fi
Ethernet Ethernet Ethernet
Both Both Both
Other usB Other usB Other usB
WARRANTY (years) 1-3 years 1-3 years 1-3 years
PRICE RANGE Approx. €10,000 Price on request Price on request
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Rapid Shape: D100+
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Shining 3D: AccuFab-D1s

Shining 3D: AccuFah-L4D

VOCO: SolFlex 170HD

65cm (W) x108.0cm (D) x 161.5¢m (H)

39.4¢m (W) x 40.6¢m (D) x 75.5¢cm (H)

36cm(W)x36cm (D) x53cm (H)

29.6¢m (W) x 31.8cm (D) x 46.8cm (H)

33.8¢m (W) x 19cm (D) x 8cm (H)

14.4¢m (W) x 8.1 cm (D) x 16.cm (H)

19.2cm (W) x 12¢m (D) x 18 cm (H)

6.80m (W) x 12.1 cm (D) x 18.0cm (H)

44pm

35um

50pm

63pum

Dental laboratory

O Restorative dentistry

Orthodontics

Implantology and maxillofacial surgery
Endodontics

Bone replacement

Dentures (complete and/or partial)
Education (preclinical training models)

Dental laboratory

Restorative dentistry

Orthodontics

Implantology and maxillofacial surgery
Endodontics

one replacement

entures (complete and/or partial)

© Education (preclinical training models)
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Surgical guides: n.a. Surgical guides: 2 Surgical guides: 4 Surgical guides:
Permanent restorations: ... > 200 Permanent restorations: ... 10 Permanent restorations: ... 18 Permanent restorations: ...............cc.........
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O No O No O No O No
STL STL STL STL
0BJ 0BJ 0BJ O 0BJ
Other O Other O Other O Other
Live Live Live Live
Online Online Online Online
© None O None © None © None
Included with purchase Included with purchase Included with purchase Included with purchase
O At additional fee O At additional fee O At additional fee O At additional fee
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The market overview does not claim to be complete. Status: May 2022.
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Digital dentistry

It is all about improving patient care and efficiency

ull Dentures

'artial Dentures
crylic Dentures

For Michael Nguyen and his brother Tony, dentistry was an import-
ant part of life already early on. Michael had the opportunity to
work part-time at a laboratory while attending high school. After
graduating, it was the logical choice to pursue a diploma of dental
technology at what is now TAFE Queensland in Australia. In 2007,
after completing his studies, Michael started to work full-time
in the family business. In 2018, he gathered all his courage and
savings and invested in his own laboratory, Everdent, supported by
his wife and his mother. The first several years proved challenging
but rewarding. Upon graduating in 2020 as a certified prosthetist,
he expanded the laboratory with a clinical space. It became a true
family business when Tony rejoined the team in early 2021.

Going digital had always been a long-term strategic goal for
Michael, and his journey started in 2015. While looking for a digital
dental workflow, he could not find a solution that made sense. The
design software was complicated, scanners were very expensive,
and the available 3D printers were either marketed as hobby
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printers or very costly. However, as the years progressed, Michael
noticed that the digital dental workflow had become more prac-
tical and affordable. In 2020, digital dentistry clearly had matured
to the extent of feasible application in a professional setting.

Things progressed rapidly when Michael was introduced to
CAD/CAM specialist Matthew Searle of Henry Schein Australia.
Owing to the COVID-19 pandemic, general training at the Henry
Schein training centre in Brisbane was not available, so Matthew
travelled to Everdent for a personal demonstration instead. Im-
pressed with how practical and proven the digital workflow had
become, Michael moved forward in making the transition from an
analogue to a digital workflow. For Everdent, Henry Schein proved
to be a reliable partner, having the ability to deliver, install and
provide on-site support for the complete workflow.

Initially, Michael was overwhelmed with the choice of 3D printers
and materials, but for him as a prosthetist, 3D Systems’ NextDent




5100 came out as a clear winner. The standardised workflow, the
speed and accuracy, and most importantly the company’s more
than 80-year legacy of fabricating denture base materials made
the decision relatively easy.

During this first step into digital dentistry with the 3Shape scanner
and software, Michael did not see the need for a milling machine,
and the laboratory focused mainly on removable work. The invest-
ment and overhead of a milling machine were thus avoided. In this
regard, Michael said: “I predict that more and more resins will
become available for 3D printing of definitive fixed restorations for
patients.”

The impact on Everdent going digital was huge. Traditional den-
tures require a great deal of hands-on work, and the patient has to
visit the clinic up to six times. The transformation from an analogue
to a complete digital workflow enabled reduction of patient visits
to the clinic to three in total on average. This, in combination with
faster and more efficient fabrication of dentures, doubled the
number of cases per week within a year.
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Patient feedback to Everdent has been very encouraging. Patients
have been pleased with the design, fitting and most of all reduced
chair time. To Michael’s surprise, very few dentures have needed
a reline or reprint. Thanks to this overwhelmingly positive feedback,
Everdent has continued to receive increasingly more requests from
clinics, and the nearby dental hospital has started to refer patients
who need dentures urgently to the laboratory.

It is not about the money—it’s about the time saved!

Going digital has worked wonders for Everdent. Michael is often
asked how much he needed to invest and how much extra revenue
he has made. He underlines that it is not about the money but about
the time saved: “Yes, you must invest time and money to transform
your workflow into a digital one, but when you have everything up
and running, you will have so much more time to focus on your
patients, the lab, the clinic, marketing. In short, going digital resulted
in far more time to manage the lab and clinic. As a result, Everdent
is growing in the number of patients, cases, staff and revenue.”

https://everdentclinic.com.au/

Printed with NextDent Ortho Flex
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More than 30 high-performance 3D-printing resins

FREEPRINT crown

FREEPRINT® crown

FREEPRINT®denture
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FREEPRINT* FREEPRINT® FREEPRINT® FREEPRINT* FREEPRINT® | FREEPRINT* FREEPHINT”lFREEPRINT FREEPRINT® FREEPRINT

The DETAX FREEPRINT line offers more than 30 high-performance
3D-printing resins for all dental applications. The materials are
currently validated for 30 qualified printers and post-curing
devices, and the validation portfolio is growing rapidly (for the
latest list, see the DETAX website). This ensures permanently
reproducible printing results and the highest product quality.

3D printing
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The new FREEPRINT crown is a biocompatible resin for printing
of permanent single crowns, denture teeth and long-term temporary
bridges. The material offers a wide range of aesthetic shades
(A1, A2, A3, B1, B3, C2, D3 and BL) thanks to perfectly matched
transparency and opacity. High flexural strength and abrasion
resistance guarantee optimum dimensional stability. High surface
quality reduces post-processing time
by more than a third.

All FREEPRINT medical devices are
compliant with the EU medical device
regulation (Regulation [EU] 2017/745)
and feature an extended shelf life
of 36 months. Certain products, for
instance FREEPRINT denture and
temp, have received U.S. Food and
Drug Administration clearance.

Make the switch and benefit from

an unlimited variety of applications
and outstanding printing results!

www.DETAX.com



Designed and optimised for dental practices
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HeyGears launches UltraCraft ChairSide and ChairSide Pro

dental production solutions

HeyGears, a digital manufacturing company specialising in
3D printing, has recently launched two new products in its line
of dental technology innovations: the UltraCraft ChairSide and
UltraCraft ChairSide Pro 3D printers.

As the demand for digital workflows in dental practices grows,
so does the need for streamlined, easy-to-use production. With
ChairSide and ChairSide Pro, in-office 3D printing is no longer
complicated. Users can easily complete the 3D-printing process
for multiple dental applications with a minimal amount of training,
providing dental practices and laboratories with the ability to fully
optimise their 3D printing without requiring specialised staff or
outsourcing of production.

UltraCraft ChairSide

UltraCraft ChairSide is an efficient, autonomous solution with
plug-and-play operation and a small physical footprint. The com-
bination of UltraCraft ChairSide, the UltraCraft AirWash cleaner
and dryer, and the UltraCraft AirCure polymerisation machine is
a lightweight desktop 3D-printing system that provides efficiency,
speed and reliability. The solution has been specifically designed
and optimised for dental practices and can go from scan to product
within 30 minutes, depending on the application, providing efficient
use of time and a positive patient experience.

After intra-oral data has been scanned and sent to HeyGears Cloud
for design, the system begins printing operations. ChairSide handles
the printing job using CapsulePrint, a 3D-printing solution that
integrates the resin tank, resin liquid and material-adding mecha-
nism in a single easy-to-use capsule. CapsulePrint is made from
recycled plastic and is disposable, eliminating the hassle of resin
tank cleaning and used resin storage. It makes shifting between
applications fast and easy, having no need for calibration.

UltraCraft AirWash completes the washing and drying process
using the disposable platform as the base, preventing the need
for contact with the liquid resin. There is also no need to clean
the washing chamber when switching applications. AirWash can
automatically detect the application in use and select the optimal
washing solution for each output.

UltraCraft AirCure performs the final step in production, providing
auto-calibrated fast polymerisation by identifying the application
and the proper polymerisation strategy for each output.

UltraCraft ChairSide Pro

For increased output needs, UltraCraft ChairSide Pro incorporates
the efficiencies of ChairSide, but is an industrial-grade desktop
3D printer designed for clinics or laboratories with multiple dental
application needs. ChairSide Pro offers the same quality but at
a faster speed, making it perfect for small-batch production.

HeyGears UltraCraft C Series

ChairSide Pro utilises a matrix light source with an industrial-
grade light engine for excellent resolution and a highly optimised
separation strategy and offers a 40% increase in productivity
compared with traditional digital light processing systems.

Artificial intelligence-enabled pixel-grade imaging technology
reduces the risk of optical distortion, ensuring high uniformity across
print jobs. The adaptive printing process can dynamically adjust
the printing parameters, including exposure time, layer thickness
and separation strategy, according to the specific requirements of
the application, striking a balance between speed and quality.

Whether a dental practice or laboratory needs individual products or
small-batch outputs, together these products provide the ability to increase

production, fulfilling the needs of patients faster and more efficiently.

www.heygears.com
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Winning combination of experience, expertise and passion

Meeting of dental industry at LMT LAB DAY Chicago

Rapid Shape, a manufacturer of professional 3D-printing
systems, presented its innovative product range

The 37" LMT LAB DAY Chicago, the largest international gathering
of dental laboratories in North America, took place in Chicago
in the US from 24 to 26 February 2022. What began in 1985
as a small event has now grown to an event hosting more than
4,600 attendees and consisting of three days of seminars. Labo-
ratory owners, technicians, dentists, managers and manufacturers
from 47 states and 39 countries came to the halls of the Hyatt
Regency Chicago for the industry’s premier event in order to finally
experience a sense of normality, meet face to face and exchange
ideas. The excitement was palpable, and the energy generated by
the reunion could be sensed everywhere.

Seminars and lectures by partners of Rapid Shape

Presented over three days, the programme consisted of seminars
and lectures on technologies, processes, optimisations and inno-
vations in the dental industry. The presentations were held by ex-
perienced and renowned industry experts from all over the world.

Attendees were delighted by technical and industry-specific
seminars. Many of these were offered by Rapid Shape’s partners
3Shape, DMG, exocad, Keystone and Straumann. “I have been
coming to LAB DAY for 20 years, and today | attended literally the
two best courses | have ever experienced,” said one enthusiastic
attendee.

At LMT LAB DAY, attendees had the opportunity to hear inspiring
stories shared by dental technicians and dentists about how
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they make people smile. During the event, the visitors received
tips and tricks for professional success and found out how to
improve the efficiency of their own workflow in the laboratory.
In total, around 200 exhibitors were present in the exhibition
halls, showcasing their latest developments, products and
services.

Rapid Shape in the middle of the action

In North America, 3D-printing technology used in modern dental
laboratories plays a major role. It was, therefore, no surprise that
Rapid Shape’s high-quality 3D printers attracted a great deal of
interest during LMT LAB DAY. Leading companies such as Key-
stone, Proto3000 and Straumann took part in the event alongside
Rapid Shape. On-site, the company was represented by Andreas
Schultheiss, CEO and founder of Rapid Shape, Karsten Miiller,
sales director at Rapid Shape, and Andreas Bott, who is a sales
manager at the company.

They brought with them a selection of devices from the company’s
wide-ranging portfolio of 3D-printing systems, including the
Rapid Shape models D20+, D50+ and D100+ ortho with cabinet.
Visitors to the exhibition had an opportunity to have a closer look
at these devices at Rapid Shape’s state-of-the-art booth and to
ask questions. To show dental laboratories the complete, safe
workflow, the Rapid Shape team also demonstrated the RS wash
and RS cure post-processing units. Rapid Shape, its experienced
partners, interested laboratory owners, dental technicians and
dentists were involved in lively professional exchanges and
interesting discussions.








