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Introducing Dentaverse, 
a virtual reality platform 
that is changing the future of dentistry
By Jeremy Booth, Dental Tribune International

On 1 December last year, dental professionals from 
around the world gathered for the launch of a new, vir-
tual reality (VR) environment called Dentaverse. Based 
on Web3 technologies, Dentaverse aims to create a 
meeting point for the global community of dentists, den-
tal students and dental industry professionals. Accord-
ing to its founder and CEO, Martin Ravets, the platform 
has the potential to bridge the gap between physical 
and virtual oral care and to overcome the barriers of time 
and distance in order to create a truly inclusive interna-
tional dental community.

Dental Tribune International (DTI) spoke with Ravets just 
hours before the launch using video call technology that 

connected DTI’s editorial of�ce in Leipzig in Germany 
with Dentaverse’s headquarters in Brussels in Belgium. 
Popularised during the SARS-CoV-2 pandemic, streaming
and video call platforms can only take connectivity to 
a certain point. Commenting on the immersive expe-
rience that Dentaverse offers—including through the 
use of VR headsets—Ravets said: “If we were meet-
ing there, we would have eye contact and you could 
see and follow my gestures and body language, and 
I yours. It would be a completely different type of 
interaction.”

Let us take a step back and explain exactly what 
Dentaverse is. Popular community-based web tools—
such as Instagram and LinkedIn—underpin the platform, 
and these are mixed with new Web3 technologies, 
like blockchain, metaverse and cryptocurrency payment, 
in order to create a virtual environment where users 
can interact with one another, attend and host events, 
and even present and learn about dental treatments 
and products.

Fig. 1: Martin Ravets, founder and CEO of Dentaverse. Fig. 2: Dentaverse is a virtual environment where users can interact with one another, attend and 

host events and even present and learn about dental treatments and products. (All images: © Dentaverse)

Fig. 3: Dentaverse Lounge Club booth at Dentex Dentalia 2022 in Brussels, Belgium.
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Ravets says that, although Web3 technologies may not be 
widely used by dental practices currently, they will quickly 
become standard working tools. “Right now, it is similar to 
the late 1980s and the 1990s,” Ravets explained. “We were 
told that websites would become an essential tool for pre-
senting your practice, to share information. And the same 
thing happened again around 2010 with social media when 
we were told that communication and networking would be 
reinvented. These technologies are now so commonplace 
that we cannot imagine working without them. It will be the 
same with technologies like digital assets and blockchain, 
simply because these technologies really allow people to 
do a lot of great things.”

The immense potential of virtual interaction

Ravets believes that connecting the global dental com-
munity will help to create a better future for dentistry, par-
ticularly given the immense potential of virtual interaction 
in the realms of connectivity and education. He explained: 
“What it means for dentists, for example, is that they 
can organise and attend workshops, thereby exchanging 
knowledge and experiences in real time. Imagine the fol-
lowing scenario: for a certain complex dental procedure, 
a dentist in Turkey could consult with an expert in South 
Korea in real time, simulate and practise the procedure, 
and learn the �ne details of a speci�c technique, receiving 
feedback and direction from his or her peers.”

More broadly, the technology is well positioned to build 
a strong international dental community that includes 
dental students and clinicians and enables networking 
between the two groups. Ravets asked: “How exciting 
would it be for students to get acquainted with their 
future mentors or colleagues while still in university, to 
already secure an internship position through connections 
in the Dentaverse environment? Quite simply, it creates 
a place to connect, to grow and have fun, and to shape 
the dental industry of tomorrow together with like-minded 
individuals.”

Is the future of dental education 
and events already here?

Dental education and gatherings were largely shifted online 
in 2020 and 2021, owing to travel restrictions and lock-
downs. This development increased the acceptance of 
online tools, and Ravets and his team are thus particularly 
excited about what Dentaverse could offer in these areas.

Here, solutions are being created in partnership with 
manufacturers, institutions and event organisers. Ravets 
explained: “We have a partnership with Saratoga and we 
have been working together for the past months, looking 

at how online dental education is today and how it could 
be improved. In addition to the manual work and physical 
classes at the university, cameras record what students 
do on the frasaco phantom head, and this is streamed. 
Student can rewatch these streams, and the use of this 
technology increased a lot during the pandemic. Using 
Dentaverse, a university can really know whether stu-
dents have attended and listened to a virtual class, and 
it can allow students to do a lot of virtual test training. 
It is much more fun for the students and really is a totally 
different method in which students can connect with 
each other anytime. That is how we are approaching this, 
collaborating with the university to take streaming from 
2D to a 3D communication tool.”

Developing Dentaverse has been a labour of love for 
Ravets—a young entrepreneur who feels equally at home 
in the dental and digital worlds. When it comes to innova-
tion, he says that dentistry is on the cusp of great advance-
ment. He explained: “Usually, growth and innovation in 
the dental industry occur mostly through the introduction 
of more ergonomic equipment or better treatment tech-
niques. However, Dentaverse brings a fresh angle to den-
tal collaboration and adds new tools for spreading dental 
education and creating an inclusive international commu-
nity. Digital solutions bridge the gap between physical 
care and virtual care, enabling healthcare providers and 
educators to overcome the barriers of time and distance. 
For this reason, I consider Dentaverse to be an important 
milestone in the future of dentistry.”

Fig. 5: First world VR dental hybrid event on 1 December 2022 between 

Dentaverse headquarters and the virtual platform. 

Fig. 4: Dentaverse Membership 4K Club NFT 3D animation, available 

on Opensea (www.opensea.io/collection/dentaverse) and Dentaverse 

(www.dentaverse.io).
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Why is Slow Dentistry calling
for a system reform of the hiring  process in dental practices? 
Dr Huthaifa AbdulQader, Switzerland

The dental industry is doing its best to forestall the in-
creasing rates of employee turnover and attrition amidst 
in� ation in a post-pandemic world. Clinic owners are facing 
a bewildering conundrum of applicant shortages and mis-
� ts, staf� ng needs beyond the norm and patients’ contin-
ued demand for excellence. To stem the � ow, it is important 
for clinic owners and practitioners to equip themselves with 
the tools to identify employee burn-out and to cultivate 
strategies to shape culture.

A major cause of turnover in the dental profession is “quiet 
quitting”, a global phenomenon that has become widely 
popularised. It is thought to be largely linked to the pan-
demic and its aftermath. However, the Slow Dentistry 
Global Network (SDGN), a Swiss non-pro� t organisation, 
is proposing a deductive argument and an approach that 
addresses the root cause of this phenomenon.

Slow Dentistry—a modern-day work philosophy—places an 
emphasis on seeing an appropriate number of patients per day. 
Our research indicates that many clinics around the world 
utilise a business model that relies on seeing an excessive  
number of patients per day, leading to a multitude of problems. 
The movement advocates for a stress-free operatory environ-
ment that is crucial for the well-being of the patient, practitioner 
and practice as a whole. It is based on four cornerstones:

1. room disinfection;
2. informed consent;
3. proper anaesthesia; and
4. the use of dental dams.

These cornerstones revolve around an all-encompassing 
hallmark: personal congruence. From dental practitioners’ 
perspective, congruence refers to living in such a way that 
their blueprint of how they should be practising and their 
reality of how they practise is completely harmonious. 
SDGN asserts the premise that the more congruence is 
cultivated within a person, the more self-awareness and 
self-con� dence develop.

The ultimate rami� cation of not following this growth mind-
set is a cycle of desperation hiring. The “Great Resignation” 
predicted by Anthony Klotz is slowly becoming a reality. 
Experiences connected to the COVID-19 pandemic have 
opened the eyes of many to the value of family time, pur-
suing passion projects and, most importantly, consciously 
detecting chronic stress and early stages of burn-out.

Lockdown-induced solitude juxtaposed the old-fashioned 
rushed style of dental care. This created a situation where 
younger practitioners had the opportunity to enjoy their 
work in a way that was previously prevented by the nature 
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of pro� t-driven dental practice. In addition to many fresh 
graduates who are very scared and anxious to enter the 
workforce, the up-and-comers have needs that are not 
satis� ed by the doctrine embraced by their employers, thus 
leading to a toxic workplace culture—the main cause of 
quiet quitting. 

The aforementioned four cornerstones of Slow Dentistry 
correspond to four pillars of personal congruence:

1. emotional intelligence;
2. conscious communication;
3. healthy responsibility; and
4. impeccable agreement.

Our philosophy matches each pillar of personal congru-
ence to the corresponding value of each cornerstone. 
The complexity of this suggested coalescence is far be-
yond a straightforward elucidation. The aim of this article 
is to outline these factors and show how aligning and en-
gaging the skill set, ef� ciency, talent and attitude of team 
members can result in a positive workplace culture.

Commercialised volume-based dentistry has led to an 
increased exposure to low-grade stress, which negatively 
affects the employee even prior to arriving at the clinic. 
Many dental employees who previously struggled quietly with 
stress have provided testimonials for SDGN. They reported 
that they felt stuck in their workplace and were afraid 
that their opinions would be dismissed or met with retalia-
tion. The attraction–selection–attrition model proposed by 
Benjamin Schneider explains this situation with a psychologi-
cal theory which suggests that employees base their person–
organisation � t perception on the values portrayed in the 
workplace. 

SDGN is establishing training programmes and advocacy 
campaigns to effect change. These programmes target 
both the younger generation who are transitioning from 
university to the workforce and the older generation who 
are agonised by chronic exhaustion and burn-out. These 
programmes will nurture a universal contemporary approach 
towards shaping culture to eventually forge real relation-
ships and co-create alignment within the workplace. 

The Slow Dentistry Experience (SDE) is a tutorship pro-
gramme aimed at providing pre-employment training and 
development opportunities for young dentists at top Slow 
Dentistry-certi� ed clinics around the world. Exclusive ex-
ternships, internships and mentorships will be offered that 
fully explore Slow Dentistry’s ethos and that build a uni� ed, 
stress-free relationship between the employer and the 
 employee, which ultimately promotes a healthy work–life 
balance. The Slow Dentistry Experience is for those who 
seek inspiration and empowerment in their work and 
deeply believe in their ability to radically change dental care 
worldwide. This programme is planned to facilitate and 

 optimise the employment process in dentistry. It is the � rst 
stage of system reform. 

The Slow Dentistry Job Board is a complementary stage to 
the Slow Dentistry Experience. Both stages will formulate 
a hiring strategy where both parties follow the same guide-
book. There is a current lack of a uni� ed system of linking 
applicants to job providers in dentistry, and SDGN aims to 
gather like-minded dentists who share the advocated 
ethos on the same platform. This will drastically diminish 
turnover rates, resulting in fewer costs, higher productivity 
and greater knowledge preservation for dental practices. 
Desperation hiring � lls a position with the wrong person, 
which means a host of problems later. Safeguarding 
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turnover is a process not a policy and is an investment 
not a quick � x. 

A community platform with a networking hub will be 
launched where dental professionals at all points of their 
careers can communicate with each other in one place. 
Nurturing the next generation in the nuances of Slow 
 Dentistry is expected to generate a resilient workforce 
with a high degree of self-awareness. The � rst element of 
 success in dealing and communicating with the dental 
team and patients is self-con� dence, which develops from 
heightened self-awareness. 

Slow Dentistry places more value on the concept of seek-
ing instead of chasing. It promotes the journey over the 
destination by advocating for No Half Smiles—a philosophy 
proposed by Dr Miguel Stanley, a major proponent of 
 ethically based treatment planning rather than � nancial. 
The more we learn how to reject quick � xes demanded by 
patients and enact sound, comprehensive treatment plans, 
the sooner practitioners will start to put themselves � rst, 
creating internal harmony. This harmony cannot be at-
tained without having already developed self-con� dence. 
The emotional and � nancial aspects of workplace manage-
ment are the least taught subjects in dental schools, if 
taught at all, meaning that many young professionals grad-
uate with low self-esteem. SDGN will create a coaching 
programme to introduce interested dentists to the Slow 
Dentistry values. The programme will educate young den-
tists entering the workforce on the principles of innovative 
leadership by co-creating a customised management style 
with the operating team, one that aligns with the needs, 
values and culture of the workplace and attracts patients 
seeking complete healthy smiles. 

Slow Dentistry’s � nancial model is the ultimate hedge 
against indebtedness. Its management style characterises 
a steadier pace towards � nancial growth. It garners target 
patients over a longer period, which ultimately balances out 
the � nancial gap that was created by seeing an appropriate 
number of patients per day. This approach will save the 
new generation of dentists from falling into possible failure 
patterns and guide them to foster a well-thought-out mind-
set for a successful future that satis� es their aspirations. 
It will not only sustain the careers of those who prefer to 
keep working as practitioners, but also expedite the tran-
sition from practitioner to clinic director for those who 
 possess leadership personality traits. 

Battling quiet quitting and attrition can only be avoided 
by embracing Slow Dentistry’s philosophy and eliminating 
a toxic culture, burn-out, mis� ts and favouritism in the 
workplace. The more congruent we are, the higher our 
self-awareness will be and ultimately the more self- 
con� dent we will become to preserve our mental health. 
A sustainable dental practice is a Slow Dentistry-certi� ed 
practice. 

about

Dr Huthaifa AbdulQader 
General secretary of the Slow 
 Dentistry Global Network

www.slowdentistryglobalnetwork.org 
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Intra-oral scanners in the dental of�ce
The countless bene�ts for both clinicians and 
patients and the practical aspects of digitalisation
Dr Ahmad Al-Hassiny, New Zealand

Introduction

Dentistry is undergoing a radical transformation. The use 
of intra-oral scanners (IOSs) instead of traditional physi-
cal impressions is gaining more and more ground. Virtually 
all disciplines of dentistry, including prosthodontics, ortho-
dontics, conservative dentistry, implantology and oral 
surgery, can bene�t from the multitude of advantages of 
the digital work�ow.1–3 The adoption of digital technologies 
and IOSs, in particular, has skyrocketed across the globe. 
The uptake of these devices is as high as 40%–50% in 
some mature markets, and it is expected to continue 
to rise globally.4 It can be concluded that digital dentistry is 
no longer the future but the here and now.

While scanners have surged into mainstream dentistry rel-
atively recently, CAD/CAM technology was introduced to 
dentistry in the 1970s.5 Its history dates back to 1973, when 
Dr François Duret proposed the idea of optical impressions 
for application in dentistry. Ten years later, he demonstrated 
the �rst crown produced using a patented electro-optical 

scanner to take a digital impression and CAD/CAM system 
for the fabrication of the crown.6

Drs Werner Mörmann and Marco Brandestini recognised 
the potential of this market and developed a similar sys-
tem in 1983 at the University of Zurich, independent of 
Dr Duret’s work. In the same year, they created the �rst 
CEREC prototype unit (Sirona Dental Systems; Fig. 1).7,8

The very same CEREC that many dentists around the 
world utilise today was �rst envisioned so long ago. 

Since their earliest inception, IOSs have been optical in nature, 
utilising laser or structured light technology. The optical im-
pression made by an IOS is carried out by taking a scan inside 
the patient’s mouth of the target teeth or gingivae directly. 
The light projected from the IOS re�ects off the soft and hard 
tissue into a sensor in the IOS, which is then converted into 
a digital impression by software. The software then creates 
a 3D image of the surface of the prepared tooth, the gingiva, the
antagonistic tooth or the patient's occlusion (Fig. 2–4).9 

As opposed to laboratory scanners, IOSs are designed to 
obtain digital impressions directly in the patient’s mouth. 
Therefore, their design has been limited by the shape 
of the oral cavity, and the general appearance of these 
scanners across all the different manufacturers does not 
vary signi�cantly (Fig. 5).

Bene�ts of IOSs 

The bene�ts of intra-oral scanning compared with con-
ventional impressions are endless. These advantages are 
well established both in literature and by the thousands of 
anecdotes provided by clinicians worldwide. Adopting the 
use of intra-oral scanning in the practice is a no-brainer.

The bene�ts of using an IOS in the practice include im-
proved clinical ef�ciency, improved comfort for patients 
and ease of use for the clinician.10,11 Intra-oral scans are 
much faster and, with the right training, easier to carry out 
than a physical impression.12 A full-arch intra-oral scan 
can be carried out within 45 seconds con�dently with a 
modern scanner by an experienced user.

Patients also far prefer intra-oral scans to physical impressions. 
This is logical and self-explanatory. When an IOS is used, 

Fig. 1: Drs Werner H. Mörmann and Marco Brandestini proudly presenting a 

CEREC prototype in 1986.8 
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patients are less likely to gag, and the entire process of having 
the impression taken is more ef�cient and less messy. Using an 
IOS also has a wow factor. Patients are extremely impressed 
by this technology when shown it.11 This can help improve 
communication and build patient rapport and trust (Fig. 6).

Further bene�ts include the ease of storage. No longer do 
you need to have cupboards full of stone models. A digital 
�le is easy to store and, more importantly, easy to share.
By using an IOS, you open the door to a world of possibil-
ities by being able to utilise the various design services all
around the world. This is all possible because it is much
easier to send a scan �le in an email to a laboratory on the
other side of the world than to try send it a stone model.

Multiple studies have compared the accuracy of con-
ventional impression techniques with that of digital im-
pressions. The latest studies have concluded that digital 
scans have comparable accuracy13 or are even superior14

to physical impressions. However, it is important to note 
that not all scanners are made equal, and some devices are 
unable to maintain accuracy in scanning more complicated 
structures, such as edentulous arches, or in scanning for 
full-arch implant prostheses.15

With all the advantages of IOS, what are the downsides? 
Well, the reality is just two considerations. The �rst is in-
vestment cost, which as an industry I think we just need to 
accept, as the undeniable fact is that using an IOS will 
make dentistry so much better for you and your patients. 
It will make dentistry more enjoyable for you. After all, you 
have to spend money to make money. 

The second consideration is training. Clinicians need to 
be aware that, although using an IOS is much easier now 
than ever before, it still requires some training and prac-
tice. Think about your �rst physical impression compared 
to now. Thankfully these days with modern IOSs, it is much 
easier to learn. I can con�dently train our new graduate 
dentists to become very pro�cient with an IOS within two 

to three weeks. It just takes some time, training and effort, 
but it is worthwhile and you will never look back. My ad-
vice for buying an IOS is to make sure that your supplier 
provides adequate training and support, otherwise check 
out the website of the Institute of Digital Dentistry (https://
instituteofdigitaldentistry.com/) for an entire library of online 
courses that will teach you everything you need to know.

Market pressure and changes 

Over the past 15 years, we have watched the IOS market 
grow increasingly competitive. Back then, there were only 
two main IOS options, CEREC and E4D (now under the 
Planmeca brand). Now, there are over 15 IOS manu-
facturers and many more scanners, since this �gure does 
not include all the white-label products. The IOS market 
has completely blown up.

With this increase in competition and market pressure, 
we have seen an unprecedented reduction in scanner 
prices, which is bene�cial for clinicians everywhere. 
As I mentioned, it is well established that the main barrier 
to adopting intra-oral scanning is cost,16 so the decrease 
in prices is driving adoption rates of intra-oral scanning. 
Fifteen years ago, the entry price for an IOS was at least 
US$60,000. Nowadays, it is a fraction of this, the cheapest 
entry-level scanner being around US$8,000.

TRIOS 5 (3Shape)

TRIOS 5 was of�cially launched in September 2022 (Fig. 7). 
It was a complete upgrade compared with the previous-
generation models, TRIOS 4 and 3. TRIOS 5 is a complete 
redesign and engineered inside and out. According to the 
manufacturer, this IOS will take scanning to the next level. 
Unlike TRIOS 4, which was an incremental improvement on 
TRIOS 3, TRIOS 5 has an entirely new optical engine and build. 

3Shape said it has made more than 50 improvements in 
the TRIOS 5 compared with older generations. Like usual 

Figs. 2–4: Examples of full-arch intra-oral scans taken with an intra-oral scanner.

Fig. 5: A range of different intra-oral scanners available on the market today. (Image courtesy of © iDD, institute of Digital Dentistry)
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for 3Shape products, it looks incredibly stylish and high-
tech. The best part is the cost. TRIOS 5 has a recom-
mended retail price of US$26,000. It being a premium 
scanner, this is the cheapest price a TRIOS �agship product
has ever been released at—a sign of the (market) times.

With the release of TRIOS 5, the company has also taken 
the opportunity to rethink its other scanner prices to stay 
competitive. There is now a reduction in cost of all other 
TRIOS models. For example, TRIOS 4 with the wireless 
pod is now around US$22,000 (recommended retail price). 
Additionally, just like other TRIOS scanners, TRIOS 5 has a 
subscription-free option.

One of the most interesting changes in TRIOS 5 is that it is 
completely calibration-free. Dentists will no longer need to be 
concerned about calibrating the scanner before the next pa-
tient comes through the door. TRIOS 5 is also 30% smaller and 
20% lighter than TRIOS 4, having a total weight (with a battery) 
of 299 g, making it one of the lightest scanners on the market. 

The company has also invested heavily in its battery tech-
nology, so TRIOS 5 requires only one battery per day, the 

company says. This is a welcome improvement, as the bat-
tery life of TRIOS 4 was not good. The company says that 
the user can scan up to 33 patients or scan for 66 minutes 
per battery. The batteries also have fast-charging cap-
ability, enabling the user to charge the battery up to 80% in 
60 minutes and fully within 2 hours (Fig. 8).

Finally, the major focus last year for many companies was 
hygiene. In a post-pandemic world, this will be more im-
portant than ever before. TRIOS 5’s closed scanning tips 
are a completely new design. These are different to all 
other TRIOS scanning tips, and the focus is making them 
hygienic and preventing cross-contamination. They are also 
cheaper and can withstand up to 100 autoclave cycles. 
TRIOS 4 smart tips have not made a return in TRIOS 5.

Practical aspects of digitalisation

There are many things to like about the new TRIOS 5 scanner, 
but what about actually applying this technology in the 
dental of�ce? For starters, a dentist needs to take the 
plunge and invest, accepting that the pros far outweigh 
the cons. The next step is installation and training. Choose 
a reputable company and distributor that will offer great 
installation and onboarding services. If you buy a TRIOS 5, 
this will come in two forms, either the TRIOS MOVE cart or 
the laptop version. Both are very easy to install.

The next step is training. When using an IOS, it is crucial to 
follow recommended scanning protocols or scanning strat-
egies set out by the company. Following correct scanning 
protocols gives users a methodology with which to ensure 

Fig. 6: An example of patient engagement when using the TRIOS MOVE (3Shape). (Image courtesy of © iDD, institute of Digital Dentistry)

Fig. 7: TRIOS 5.
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the most efficient way to scan and minimises the risk of  
incorrect stitching of images, which results in inaccuracies. 
Scanning now is easier than ever before with powerful arti-
ficial intelligence (AI) in most devices that effectively guides 
the user, can identify and remove soft tissue artefacts, and 
filters scan data to only capture what is important. Scan-
ning protocols have also seen improvements. For example, 
3Shape introduced ScanAssist technology, which utilises 
AI to stitch together data regardless of the strategy used.

Coating the oral cavity in scanning powder is no longer 
necessary with modern scanners. Although, owing to the 
optical nature of the scanners, wet and very shiny surfaces 
can still be a little tricky to capture, these factors are of-
ten managed inside the mouth, for example with adequate 
moisture control or changing the angle of the scanner to 
prevent light reflection into the sensor.

Almost all modern IOS have some sort of mechanism to 
prevent condensation on the scanner tip while scanning, 
such as an external or built-in heater or fan. These factors  
enable scanning within the oral cavity for a long time  
without having to stop.

The reality is that, with modern scanners, getting into digital 
dentistry has never been easier. My recommendation is 
to take the plunge. You do not want to fall behind, and the 
sooner you start learning how to use this technology the 
better.

Market trends

The IOS market has changed significantly over the past  
15 years, from single-shoot cameras to scanners that take 
thousands of images per minute and high-tech AI. Looking 
into the future, the market trend of IOS seems to be moving 
towards wireless, battery-powered scanners with remov-
able scanning heads rather than traditional wired ones with 
fixed scanning heads that require cold disinfection. This is 
evident in some of the latest major releases in the market, 
such as TRIOS. 

The main market trend we are now seeing is related to soft-
ware improvements. There has been a significant push by 
companies to improve their software as a point of differ-
ence compared with the multitude of other devices on the 
market. IOSs are moving away from being just an impres-
sion replacement tool to being seen as a valuable tool to be 
included in patient examination as a communication and 
treatment planning aid. There are many software modules 
included in scanner software by prominent companies. 
These modules include orthodontic simulators, smile de-
sign simulators and patient monitoring over time. With the 
rise of 3D printing in dentistry, we are also seeing compa-
nies include a model builder module in their IOS software, 
which enables the scans to be made into printable models 
easily and efficiently.

There is no doubt in my mind that, in the future, most of the 
advancements we will see will continue to be in the software 
space, especially in the realm of AI and better workflows with 
other devices that are being adopted in the clinic, such as 
3D printers. Although milling machines were never adopted 
widely in the dental office (again mainly because of cost), 
3D printers are much cheaper and enable clinicians to move  
some production in-house. This is proving to be an exciting area  
of dentistry, and the scanner companies are taking notice, 
many creating integrations with popular 3D printers.

Conclusion 

There has not been as much advancement in the industry 
from a technological point of view like there has in the past 
ten years. Dentistry is completely changing, and with the  
advent of AI diagnostics, intra-oral scanning data, 3D printing 
and CAD/CAM software, it is not inconceivable that how we 
diagnose, plan treatment and execute treatment will radically 
change in the next five to ten years. If you do not have a scanner 
yet, it is time to accept the inevitable and invest. The Institute 
of Digital Dentistry provides on its website a multitude of free 
resources to help you choose the right scanner for you. It is 
indeed a very exciting time to be a dentist!

Editorial note: Please scan this QR code for  
the list of references.

about

Dr Ahmad Al-Hassiny is a global 
leader in digital dentistry and intra-oral 
scanners, carrying out lectures as a 
key opinion leader for many companies 
and industry. He is one of the few in 
the world who owns and has tested all 
mainstream scanners and CAD/CAM 
systems in his clinic. Dr Al-Hassiny  
is also the director of the Institute of  

Digital Dentistry, a world-leading digital dentistry education provider  
with a mission to ensure dentists globally have easy and 
affordable access to the best digital dentistry training possible. 

Fig. 8: TRIOS 5 with a battery pack inserted at the back of the scanner.
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Digital work�ow 
for 3D-printed complete dentures
Dr Fernando Gérman, Spain

Digital dental work�ows are no longer a promise of the 
future, but the reality we live in today. The entire work pro-
tocol from diagnosis to treatment has digital elements, even 
though there are still gaps when it comes to the complete 
digitalisation of the dental of�ce.

Do you consider yourself a digitised professional because 
you have an intra-oral scanner? That is only a small but very 
signi�cant part of the framework, especially when it comes 
to a full digital work�ow for a complete or partial denture. 

Phases of the CAD/CAM process in 
digital dentistry and 3D dental prostheses: 

Methodology
The methodology used for CAD/CAM involves optical scan-
ning of the jaw without the need for alginate and employing 
those scans in design software to design and 3D-print dental 
appliances with maximum accuracy.

By using the digital STL �le from the design process, we can 
realise the denture or bridge we see on screen. To do this, 
we need a high-speed scanner (Fig. 1) for complete marginal 
de�nition of soft and hard tissue. We use the Medit i700. 
The same ef�ciency is also provided by the Medit i500. 
We also need an adequate bite registration that allows us to 
determine the vertical dimension and correct intermaxillary 
relation for the positioning of the prosthesis, whether com-
plete or partial, based on the centric relation and the periph-
eral tissue (mucosa and lips). We need an automatic means 
of sending all the scan data to the associated laboratory or 
a design program to interpret the scanned data and design 
the prosthesis ourselves. Finally, once the prosthesis has 
been printed, we must follow a protocol that guarantees 
a material with the required characteristics of resistance, 

polishing and �nal �nishing for better adaptation and dura-
bility in the patient’s mouth. Naturally, the digital method also 
requires time and training that in the medium to long term will 
allow us optimal results.

Steps for a complete scan of an edentulous patient
1) We start with a complete scan of the upper jaw from the

retromolar area to the palate and palatal rugae. It is import-
ant to have some particular anatomy that differentiates one
side from the other so that the software does not confuse
the scanned sides and cross-reference the information.
The tissue of the vestibular part must be retracted and
separated for better �t of the future printed prosthesis.
Although it is complex, it is essential, and in fact there are
techniques that result in a better-quality scan to achieve
this peripheral sealing.

2) We then continue with the scanning of the lower jaw, from
the posterior region, as well as the upper jaw, passing
along the plateau or gingiva-covered alveolar ridge to
the opposite side. It is important to be able to obtain a
good extension of the lower jaw in the same way as in the
upper jaw so that the denture can be fully extended for
a better �t.

3) Next, we obtain a bite registration to establish the relation-
ship between the upper and lower jaws, whether dentate
or edentulous.

Starting the 3D-printing process
At this point, after taking scans of both arches, we send 
the STL �le to and transform it into a printable model using 
the Model Builder software (Medit), which provides us with 
a suitable structure for classic models with a base and 
articulators. Afterwards, it can be sent to the SprintRay printer 
in two different ways, depending on the user’s preferences 
and experience:

1 2 3
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1)  Sending to RayWare Cloud: Printing of the lower and
upper jaw models is a user-friendly process thanks to
an arti�cial intelligence (AI) program which arranges the
designs in the best way possible automatically on the
build platform for fast and optimal printing. In this case,
the scan �les must be saved on the PC and uploaded to
the  SprintRay Cloud program.

2)  Using RayWare Desktop: From the same Medit app, the
scan �les are uploaded to the printing program directly.
In this case, the user must arrange the designs on the build
platform for good retention and print quality. This program
provides the possibility of adding supports and deciding
on the print position, based on the user’s training.

Obtaining the jaw models
With both methods, we will have the scanned jaws ready 
for the fabrication of the bite registration to record the in-
termaxillary relations. Having models of the jaws enables 
creation of a base plate for a classic occlusal rim (Fig. 2) 
that provides: 

– the bite registration;
– the occlusal dimension;
– the relationship between the jaws; and
– the future size of the teeth and prosthesis in relation to

the patient’s lips (facial pro�le).

Once we have both jaw models printed and the base plate 
with adequate wax registration, we mark reference points 
on the wax that we are going to scan with a marker or 
coloured composite (Fig. 3) and scan both registrations in 
the bite sequence.

Once we have obtained all this data according to the 
 scanning techniques of the sequence protocol guided by 
the Medit program, we will be able to send it to the labora-
tory for �nal design.

Viewing the prosthetic design 
and understanding the STL � les
Our laboratory designs the prosthesis digitally, and we re-
ceive the prosthetic design for our inspection and control. 
The design can be viewed on a mobile device (Fig. 4) or on 
our computer to check and make any necessary changes.

Once we have received these images and approved the 
 design, we receive an STL �le that can be sent to the 
 SprintRay printing system to print via RayWare Cloud or via 
RayWare Desktop.

Once we receive the �nal STL �le, we download it to our 
computer. The �le contains the design of the dental pieces 
that can be grouped in a single block (Fig. 5) or separated by 
segments. These pieces will be the ones that we will  cement 
to the printed denture base. The �le also contains the design 
of the denture base with detailed anatomy, as traditionally 
done in wax denture design systems. In this case, the details 
will be digitised, imitating the gingiva and roots. Later, we will 
be able to provide more detail with stains and colours that 
mimic the gingiva in a more natural way (Fig. 6).

Printing the prosthesis
The STL �le that we have on our computer is sent to RayWare 
Cloud for adaptation and placement, through an AI process, on 
the virtual platform that appears on the program’s screen (Fig. 7).

We must classify the parameters (Fig. 8) for printing and 
 follow the intuitive steps that the program prompts, such as:

1)  the name of the patient or the print job;
2)  the type of material that will be used for the printing of the

base or the teeth;
3)  the quality of the surface �nish, smoother for structures with

a more detailed �nish and less detailed for a faster print;
4)  the type of support that will �x the structure to the platform; and

4
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5) other details that we can customise or leave as the pro-
gram default.

When the printing process is started, the time that it will take 
is shown, as is the amount of resin to be used and other data 
that will later be saved in the RayWare Cloud �le.

For the manufacturing of the dental pieces, SprintRay offers ma-
terial that has similar wear and tear properties to those of a natural 
tooth. The material is called SprintRay Crown (Fig. 9). For the base 
of the prosthesis, there are different colour options that provide 
a similar chroma depending on the gingival colour we choose.

After printing
When the printing is �nished, the platform will be lifted out of the 
resin tank and the piece will be �nished. We will only have to remove 
the supports that held the prothesis to the print platform (Fig. 10).

If RayWare Cloud was used, the supports will be a mesh or 
net that can be removed easily by hand, greatly improving 
the process of �nishing the prosthesis, unlike other systems 
that require support removal with pliers and cutters because 
they are very thick and leave a residue on the prosthetic 
structures, requiring polishing. That is why we use RayWare 
Cloud, as it provides us with supports that are very easy to 
remove without leaving any residue.

Post-processing: Washing and drying 
The liquid resin that remains on the printed pieces must be 
washed off thoroughly. For this, SprintRay has an automatic 
washing and drying system that ensures that the printed piece 
is free of resin residue, ready for polymerisation and �nishing. 
SprintRay Pro Wash/Dry (Fig. 11) is the �rst multistage auto-
mated wash and dry system designed for dental 3D printing, 
offering the speed, cleanliness and ease of use that the dig-
ital work�ow demands. Thanks to its high-powered motor, 

high-precision propeller and innovative alcohol delivery method, 
this system can complete a full two-stage wash and dry cycle 
in less than 9 minutes, meaning that the dentist or assistant 
does not need to be manually involved in the process.

Post-processing: Polymerising in ProCure 2
The pieces must be polymerised with an ultraviolet light that 
closes micropores and gives the prosthesis the texture and 
uniformity necessary to obtain a surface of adequate rigidity 
and/or �exibility according to the characteristics of the mate-
rial used. That is where ProCure 2 (Fig. 12) �ts into the digital 
work�ow, offering an easy and automated program requiring 
less than 5 minutes with preset pro�les for each approved ma-
terial. With ProCure 2, no manual manipulation of light intensity 
or duration of the polymerising process or heat is necessary.

Assembly and �nishing of the prosthesis 
Now we assemble both the base of the prosthesis and the 
teeth in order to use the same resin that we have in the tray 
to cement the two together. The constructed piece is then 
placed in ProCure 2 for �nal �xation. 

Subsequently, we polish the �nal product using classic pol-
ishing pastes and various polishing brushes, �nishing with the 
fabric brush that gives it a special �nal shine (Figs. 13 & 14). 
The work can be �nished by glazing it with a GC glaze and 
polymerising it again in ProCure 2 or with a common com-
posite polymerising lamp that gives a brighter �nish. It should 
be noted that there are different stains or �owable composites 
that can be used to further customise the prosthetic �nish.

Conclusion

Although the digital work�ow of 3D-printing complete 
prostheses may seem complex and lengthy at �rst, process 
automation with the latest technology means that dental 
clinics that embark on this new and wonderful adventure 
have only bene�ts to look forward to in the long run. 
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