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Abstract

The Digital Dentistry Market is driven by factors, such as achievement of higher capability for efficient care,
delivered by various dentists across the globe. The increasing demand for better dentistry and for better aesthetic
outcomes is a significant market trend. As the technology improves, modern units and systems are offered and
vendors are working on extending core technologies to new applications and responding to emerging standards,

business models, service delivery methods and other technological changes.

Current systems can help the clinician to provide smile designs that consider patients’, sense of identity and self-
esteem. Today, the use of new digital technologies can improve the communication process between specialists.
Increasingly in frequency and comprehensive use of intraoral scanners and fast online exchange of data turned
the conventional dental laboratory into a Virtual lab. The pre-visualisation of the final result can be a motivational

key, not only to start the treatment, but also to keep the patient involved through out the process.

Combining modern digital technologies with the classic treatment rules can be used to achieve predictable esthetic
results. Digital concepts, which can be applied very rapidly, can help the dentist and dental technician to achieve

this goal in the most simplistic, practical and personalized way.
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Background

The aesthetic paradigm is part of the philosophicaltheory of the laws of beauty and its rational and emotional
assessment. It regards man in a spiritual, social and biological aspect. The spiritual-social aspect refers to
the person’s personal qualities and public appearances. The biological aspect is manifested through the
external appearance, i.e. through the architectonics of the human body. The combination of the
characteristic aesthetic features and signs of architectonics determines the physical beauty of the body.
One perceives the aesthetic and signs of the object through observation and immediately, without thinking
or analyzing, one appreciates their physical beauty [1].

We form our first impressions based on facial appearance. There is a clear correlation between first
impressions and significant social results. Appearance is vital, as some facial characteristics are particularly
useful in targeting adaptive behavior, therefore, even a trace of these characteristics may create an
impression [2]. The qualities revealed by facial signs, characterized by a specific identity, are hyperbolized
in people whose appearance looks unusual.

The relationship between a first impression and facial expressions is of great scientific interest and is
influenced by the increasingly widespread use of facial images on social media [3].

The New Concept

Complex cases with high aesthetic needs represent a challenge for clinicians. An interdisciplinary approach
is vital to achieve the planned result. New technological devices are needed to facilitate the collaboration
between the clinical team members and to develop a fluent and effective diagnostic and therapeutic
pathway.

Through the large number of smile design’s elements, as incisal edge, dominance, dental axis and shapes
as sub elements, such as morphological details of each tooth,

it is possibly to establish, based on the dental scientific literature, which ones should be determined by the
facial typology and which could visually represent the unique personality of each patient, beyond their
personal preferences and expression’s will [4].

Thus, for a standard practice, reproducible and accessible to all professionals, a concept for smile design
customisation was elaborated. This holds true when the dentist first evaluates a new patient with aesthetic
concerns, many critical factors may be overlooked. The verbal information exchange should be translated
into a visual perception in order to get the patient and the dentist understand what exactly the final
expectations should be at the end of the treatment. The basics means of this communication starts with a
3D preview of the design in the patients mouth (APT) even before the rest of the treatment is planned. At
the end of the day no matter what clinical difficulties a dentist would face, how technically these problems
would be solved, if the patient would not like the final aesthetic outcome, the treatment will be considered
as a failure [5].

The Digital Simplicity

In the fifth dimension including personality traits on top of the previous aesthetic rules, makes a world of a
difference when properly introduced to the algorithm. The computational mind is now fueled not only by the
biological, structural, functional and aesthetic parameters but also variables related to personality. Dental
technicians using the smile design software are able to perform facial reading, personality assessment and
personal preferences evaluation of each patient and convert that information into mathematical language.
Through pre-programmed algorithms initially
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a two-dimensional smile design is created. The software is capable to transform automatically this 2D smile
design into a 3D customised model. The model generation is performed by custom 3D library. Every model
is personalised according to the proposed teeth configuration [6].

The Virtual Lab

Increasingly in frequency and comprehensive use of intraoral scanners and fast online exchange of data
turned the conventional dental laboratory into a Virtual lab. This represnts actually a virtual lab that converts
the 2D design into 3D, and creates a digital wax up immediately. The 2D is created by relating the facial
perception and the personality of the patient to the smile design, by applying algorithms for computing the
optimal combination of the incisal silhouette, tooth axis, dominance of the centrals and the combination of
individual tooth shapes out of thousands of possibilities. It may sound complicated, however however it
provides a great simplicity to the end users, the dentists and dental technicians [7]. (Figure 1)

SMILE SUORCE OF CHAIR SIDE WORKFLOW CHAIR COST

DESIGN SMILE DESIGN LAB SIDE
DIRECT MOCK-UP Manual Intuition / 30", minimum / Design 2h/ Pouring stone model 57 Silicone index Very high expertise of the
ANALOG Visagismile 5/ Along Impression 30Y Silicone index 5-6h impression dentist and lab

2-3h/Manual wax up

INDIRECT MOCK-UP None Intuitionof the lab None 2h/ Pouring stone model 5/ Silicone index Very high expertise of the lab

2-3h/Manualwaxup S5-6h impression

INDIRECT MOCK-UP Digital / Manual

Digital estimations

30 Manual laptop design

2h/ Pouring stone model

57 Silicone index

Computer experience of

DIGITAL DSD cn laptop 5/ Along impression 2-3h/Manualwaxup 5-6h  impression dentist Very high expertise of
5/ Pictures the lab.

INDIRECT MOCK-UP Digital / Digital Visagismile / Rebel 2/ Single central mock-up 1/ Visagismile 5-6' 1h/3DSTL Dentist to be able to define the

DIGITAL REBEL Automated 5/ Digital scanning 5/ Automated REBEL printing incisal adge postition ONLY

5/ Pictures

desgin

5/ Silicone index

Figure 1. Comparison between different approaches for mock up, workflow, cost: analog v/s
digital, direct v/s indirect.

The Ideal Treatment

The ideal treatment can be mono professional approach or, better an interdisciplinary approach. The best
aesthetic results largely depends on the ability of the members of the interdisciplinary team to work together.
Efficient communication between team members can present a challenge due to the requirement for
continuous communication between the different specialists. Prosthodontist, orthodontist, periodontist, and
dental technician need to work together because understanding the various phases of the treatment is
fundamental to achieving the desired result.

Today, the use of new digital technologies can improve the communication process between specialists.
The pre visualisation of the final result can be a motivational key, not only to start the treatment, but also to
keep the patient involved through out the process.

Digital smile design software could create top quality dental mockups quickly and easily. For dentists who
need to plan their aesthetic cases it simplifies the prototyping process and makes it more predictable [8].

Future is now

It is not only creating the most personalized smile design thet is different and unique for every other patient,
but also transforming all this data into a 3D wax up “stl” file.

“As one of the recognized global leaders in esthetic dental solutions we are
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now driving the development of digital esthetics. It is an exciting time to be in the dental industry.” Mr.
Ganley, Ivoclar Vivadent

Adoption and Integration of Digital Dentistry

A few years ago, digital dentistry in comparison with other industries, was extremely small in terms of the
revenue generated and the potential market growth. Some of the technological advances were slow to be
integrated in digital dentistry due to the relatively small financial input and global interest that is required for
more efficient and improved digital dentistry. Fortunately the number of dentists adopting these
technological advancements is growing nowadays.(Figure 2)
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Figure 2. Complete esthetic digital dentistry workflow, most important stages.

Drivers and Restraints for Digital Dentistry Market

The Digital Dentistry Market is driven by factors, such as achievement of higher capability for efficient care,
delivered by various dentists across the globe. The increasing demand for better dentistry and for better
aesthetic outcomes is a significant market trend. As disposable income is increasing in the developed and
developing economies, patients are willing to invest in their dental health and aesthetics. However, the cost
associated with digital dentistry is a restraining factor in the global Digital Dentistry Market.

The Digital Dentistry Market is growing considerably in the past 10 years, including 3D printing and scanning
services, software, hardware and materials. The main competitive factors are features, reliability, brand
name recognition, distribution network, customer service, and price. The digital dental CAD/ CAM systems,
scanner markets are characterized by changing customer needs.

Change relates to efficiencies provided by the technology.

As the technology improves, modern units and systems are offered and vendors are working on extending
core technologies to new applications and responding to emerging standards, business models, service
delivery methods and other technological changes.

Success depends on the ability to enhance existing products and services. The existing worldwide trends
in 3D printing revenue opportunities for the period 2015-2027 shows that software products combined with
online services revenue opportunity is expected to reach $ 9,51 billion in 2027 as new products and services
are introduced on a timely basis. Vendors seek to provide cost-effective solutions. The systems finds
application in the dental medicine, in particular in the aesthetic dental treatment.(Figure 3)

1281 Medinform



Original Article MedInform

ISSUE 1, 2021

WELCOME ==F s

START
v
v

START
v
v
E
<

START
v
v
ool
SCAN
v
1
¥

o it e s .
-e - -

SCAN
v
vl

DIGITAL ' DIGITAL
A 4
]

DIGITAL
v

Figure 3. User perspective interface of a smile design software.

The purpose of the invention is to create a system for production of three- dimensional digital dental models
using an integrated methodology whereby the personal facial features, and personal preferences of the
patient are transmitted to their corresponding realistic three-dimensional teeth shapes [9]. (Figure 4)
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Described in detail in international patent application No PCT/BG2018000024.

Figure 4. The system for production of three-dimensional digital dental models using an integrated
methodology whereby the personal facial features, and personal preferences of the patient are
transmitted to their corresponding realistic three-dimensional teeth shapes, block diagram.

Conclusion

Currently, software can help the clinician to provide smile designs that consider patients’, sense of identity
and self-esteem. Combining modern digital technologies with the classic treatment rules can be used to
achieve predictable esthetic results. Digital concepts, which can be applied very rapidly, can help the dentist
and dental technician to achieve this goal in the most simplistic, practical and personalized way.
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