Florida’s Outlook On the Dental Laboratory Profession
4th Quarter 2018

www.fdla.net

CAD/CAM:

Know Your Micron Differences

©2018. Dentsply Sirona. All rights reserved.

A N OT H E R L I F E T R A N S FO R M E D.

Portrait® IPN®

Premium Denture Teeth
It’s more than a tooth card. Each smile you create makes a difference for the doctor’s practice and the
patient’s life. Choose the teeth that offer unmatched mould selection, esthetics and long-term durability.
Teeth you can rely on for perfect geometry and shading to suit every case. Portrait IPN. Build Pride.
To learn more visit dentsplysirona.com/portraitIPN, contact your local Dentsply Sirona representative,
or call 833.DSLAB4U (833.375.2248)

President’s Message

Cheerleader in Chief
his year as the president of the FDLA, I want to be a cheerleader
for the industry! There are a lot of things we need to do as an
industry to improve, and it is going to take all of us together to
see that our future is bright.
One of our lab’s biggest issues is how hard it is to find employees. Not that
many years ago, it was not uncommon for an experienced technician to walk
into our lab and ask if we were hiring. Today, not so much. Where have all
the experienced techs gone? Retired? Chose a new career path? Have they
all been snapped up and are working for the big labs?
This begs the question to be asked, what can be done? While no one
person or group can answer all the questions, here are some of the things
that our lab has done in our area to locate job seekers and inform the
community about dental technology:

"To be a dental technician,
we need to be artisans
and scientists; sculptors
and painters; welders and
machinists; photographers
and educators; entrepreneurs
and digital designers."

•

We attended job fairs in the community and let the youth know about
our industry.

•

Signed up for and spoke at career day at the local high schools and community colleges.

•

Attended health fairs and passed out info on our industry.

•

Contacted CareerSource Florida, which offers support to help businesses find, develop and keep
employees. They have been a huge help for us; they like placing applicants in manufacturing
positions.

•

Invited local high schools that offer medical training classes to visit SDtech.

FDLA Mission

Together, we can make a difference. Let’s all get out there and educate our youth about what a dental
technician does. Inspire our experienced technicians to become a CDT. Inspire our lab owners to become
a CDL. Maybe consider being a mentor CDT! The NADL has a Volunteer Mentoring Directory, which is a
great way to share your knowledge and pass on your legacy.
We all should recognize how great it is to be a dental technician and we should be spreading the word.
To be a dental technician, we need to be artisans and scientists; sculptors and painters; welders and
machinists; photographers and educators; entrepreneurs and digital designers.
Our most important skill is being a mind reader and a magician!
Dental technicians keep America smiling! And our industry needs to
remember to keep smiling too!

Tim Stevenson, CDT
FDLA president

Serving Florida’s
dental technology
professionals as a
valued part of the
dental team enhancing
oral health care.

FDLA Vision

Advancing the
individual and collective
success of Florida’s
dental technology
professionals in a
changing environment.

Values
Statement

FDLA’s board of
directors and
professional staff
are guided by these
principles:
•
•
•
•
•
•

Integrity
Leadership
Recognition
Safety
Acceptance
Innovation
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By Lyndon F. Cooper, DDS and Mark Ludlow, DMD

T

he profession of dentistry continuously demonstrates innovation and improvement on many fronts.
Historical advances in public health by the introduction of water fluoridation and targeting oral health
awareness to address a mid-century caries epidemic, an expanded understanding of the pathophysiology
of periodontitis, the improvement in dental materials and equipment and the advancement of clinical
therapies and outcomes throughout the second half of the 20th century underscore a strong professional
commitment to oral health care and wellness. There exists ongoing challenges of access to oral health care, the
impact of aging on oral health care, understanding the relationship of oral and systemic health, and providing longlasting restorations that improve health and the business of dentistry. The more recent advances in dentistry have
involved the adoption of digital technologies in all forms to improve the quality of care and patient experiences.
Digital dentistry includes the broad array of
technologies that bring the communication,
documentation, manufacture, and delivery of
dental therapy under the umbrella of computerbased algorithms. It begins with patient-based
records that include charting of clinical data, visual
images and integrated radiologic images gathered
into business, documentation and planning
software. Three-dimensional imaging based on
radiographic, surface scanning and photographic/
videographic data sets enable the capture
of diagnostic information and the design of
prostheses that can be manufactured by computer
numeric control (CNC) systems that automate
both additive and subtractive production schemes.
Additionally, optical and non-ionizing radiation
methods of diagnosis and treatment such as lasers
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are included under this umbrella of computerbased control of clinical dental activities. Ongoing
efforts are directed toward integrating these
technologies synergistically to create improved
therapeutic environments.
Broad dissemination of digital technologies in
dentistry began in the early 1990s with the
introduction of digital radiography and the earliest
versions of intraoral scanning and computerassisted design and computer-assisted manufacture
(CAD/CAM) crowns. The development of cone
beam computed tomography (CBCT) heralded a
second wave of excitement as three-dimensional
images of the craniofacial region offered new
advantages in diagnostics and therapy. When
iterative improvements in hardware, software,

and materials merged in the early 2000s, new
accomplishments in clinical dentistry were realized.
Same-day, chairside restorations of remarkable
dimensional and esthetic fidelity were obtainable.
Guided implant surgeries provided enhanced
therapeutic workflow and safety. As the techniques
and advantages mounted, the most recent decade
of activity by early adopters fueled innovation.
Digital technology is driving a remarkable change
in the practice of prosthodontics.

The Benefits of Digital
Technology
The many benefits of digital dental technologies
can be summarized under four broad categories.
The first is improved communication. Clarity in
communication is enhanced by electronic patient
records that offer platforms for clear exchange
between dentists, patients, dental laboratory
technicians and third-party stakeholders.
The digital record can accelerate, elevate the
accuracy of and enable digital commerce (billing,
drug prescriptions, laboratory prescriptions).
Photographic representations of intraoral
conditions and digital radiographs elevate the
transfer of information to patients and among
health care providers. Three-dimensional imaging
technology using radiographic or surface scans
enhances diagnosis, planning, and communication
between dentists and other health care
professionals, dental laboratory technicians,
patients, as well as third-party providers. Errorfree, real-time communication underscores the
efficiency of integrated electronic patient records.

and measured enhanced quality of care derived
through digital technology is a main clinical
advantage of digital technologies in dentistry.
The quality of crown margins produced by digital
technology is equivalent or enhanced compared to
conventional techniques.
Digital technologies also allow for the merger of
diverse digital datasets (DICOM, STL), resulting
in new applications and purposing. For example,
dental implant placement using surgical guides
can be improved. The generation of patientspecific instrumentation as surgical guides has
enabled new workflows in oral and maxillofacial
surgery and dental implant therapy. Here accuracy,
efficiency, and communication converge to
enhance the clinical outcome and the experience
for the dentist, the technician and the patient
alike. Importantly, digital workflows also provide
the operator improved control of the design and
production of definitive prostheses.
Diagnostic improvements through digital
technology provide important benefits.
Quantitative and documented information can
be derived and included in patient records. The
advantages of digital radiology, representing the
first widely adopted digital technology in the
operatory, are widely recognized. They include
lower exposure doses, reduced working time

Digital
technology
is driving a
remarkable
change in the
practice of
prosthodontics.

Figure 1:
This multilevel
quality improvement
afforded through
digital technology is
recognized in workflow
and efficiency, record
keeping, data fidelity and
therapeutics.

The second is improved quality. Beyond the
digitized, pixel/voxel quality of data, the
digitization of data supports quality control
measures. This multilevel quality improvement
improves workflow and efficiency, record keeping,
data fidelity, and therapeutics. The software can
assure data entries and improve and protect
decision-making. The intraoral scanning of tooth
preparations that are viewed in high contrast,
magnified fields on a computer screen and often
in direct sight of the patient permit real-time
modification for iterative clinical improvement.
Regarding the productivity, efficiency and accuracy
of digital impression systems and related milled
crowns, Fasbinder (2013) reported that the digital
impression technique is faster according to some
reports and that a crown fabricated using a digital
impression possesses equal or greater marginal
accuracy than conventional crowns. The perceived
4th Quarter 2018
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and simplified manipulation, enhanced workplace
management (no wet processing), an absence of
processing artifacts, image enhancement (e.g.,
contrast and density), and digital diagnostic
enhancement. Improved dental caries diagnosis
further requires alternative or adjunctive detection
methods with sensitivity sufficient for initial
lesions and various laser-based digital methods
are advancing. Advancements in 3D radiographic
imaging have led to the widespread acquisition
of CBCT hardware and related diagnostic and
treatment planning software. A recent review of 43
such devices recognizes several advantages including
excellent imaging quality at reduced radiation doses
and lower costs than conventional, multislice CT
imaging. Key variables include the field of view
(FOV), detector methodology (e.g., flat-panel),
voxel size and tube potential and current. The ability
to reduce radiation dose, enhance image quality
and provide representative 3D images of the region
of interest continues to improve with developing
technology.

Figure 2:
The cost of data memory
has fallen consistently.

Additional tools in diagnosis include the effective
digitization of photographs and diagnostic casts.
Regarding intraoral scanning for diagnosis and
planning, a recent study demonstrated that there
was no difference between plaster cast dimensions
and those from intraoral scans, except for the
mandibular intermolar width. When considering
desktop scanning of plaster casts, the generated
digital models were proven reliable and clinically

acceptable for measuring tooth and inter tooth
dimensions. Digital photography quickly replaced
film, and digital cameras are now fully integrated
into smartphones. The advantages of digital
photographs include the relatively low cost of
storage, the archived nature of the document,
and the relative accuracy of photographs versus
clinician’s memory of previous conditions. As part
of the electronic health record, it is imperative that
consent is acquired and the document storage
and use be consistent with the Health Insurance
Portability and Accountability Act (HIPAA)
regulations. Aside from documentation, digital
photography enhances communication between the
dentist, patient, staff, dental laboratory technician
and other stakeholders. The cost of digital
photography is no longer a barrier to use, however,
its routine inclusion in the diagnostic steps to meet
barriers in practice.
The third benefit is archiving individual patient data.
Storing of virtual diagnostic casts is possible due to
the high fidelity of the scanned image. Advantages
of archived diagnostic casts in 3D include:
1. Producing durable images without loss or
damage of original casts.
2. Interfacing with other images for analysis by
innovative analytic and design software.
3. Eliminating human error.
4. Reducing the cost of storage.
As the cost of memory has continued to drop,
digital records are readily and inexpensively
archived. The decreasing cost of memory has made
storing large numbers of large data sets (DICOM,
STL, patient records) possible, enabling the storage
of comprehensive patient datasets that can be
recovered for year-to-year comparisons, for planning
and communication, and for the manufacture of one
or another device. Together, these three general
advantages of digital dentistry lead to practical and
economic advantages for the entire therapeutic
team and patient.
A fourth and critically important benefit of digital
technology in prosthodontics is its positive impact
on the patient experience. The improvement
in diagnostic data serves to inform enhanced
treatment plans. The digital platform elevates the
discussion of planning and informed consent to
three dimensions where clarity is provided. The
reality of a single visit indirect restoration is not
easily attained without digital technology and is
now widely available. There is a greater comfort
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for many patients who experience intraoral
scanning compared with conventional elastomeric
impressions. There is reduced radiation dose for
digital radiographic images compared with those
obtained using conventional radiography. All of
this data can be conveniently collated, shared and
maintained in a HIPAA compliant environment for
communication and archiving for each patients’
ownership. Without comprehensively surveying
the corpus of dental laboratory technology,
it is sufficient to state that digital technology
enhances planning and execution by rapid
prototyping, enhances production by automation
and high fidelity of the CNC process, distributing
manufacture to the clinical site where appropriate
and archiving the prostheses for repair/
retreatment. Many of these advantages are not
possible in an analog environment.

technology may be a double-edged sword. Many
embrace elevated quality of their care, while others
worry that its innate documentation presents a
standard not readily attained. Better technology
may require better office systems (fortunately
linked through electronic patient records), and
better, if not more diligent, dentists.

Barriers To The Adoption of
Digital Technology

6. Interprofessional and intersystem
communications

Innovative information and digital technology
platforms are now firmly embedded within an
everyday dental practice, having emerged from
a minority, early adaptor acceptance to more
broad-based utilization (early majority adopters)
in dental laboratories and, in many instances,
operatories. Experts indicate that the main
motivations for accepting or rejecting a new
technology include the relative advantages they
offer compared to analog methods they replace
and these can be subdivided into time advantages,
financial advantages, and clinical advantages. The
rapid adoption of dental technology was well
represented over a half century ago when water/
air turbines replaced belt driven handpieces.
Advantages of time, simplicity and comfort
were immediately obvious and desired by both
patients and dentists. In contrast, there has been
a relatively slow adoption of chairside CAD/CAM
restorations that introduced a foreign skill set
(computers), raised questions of relative quality
(now erased by new materials and increased
quality of scans and milled restorations), and
has changed financial decision-making from
relatively small, commodity-based decisions
to larger, capital equipment-based financial
decisions. There are real financial advantage
questions that must be addressed in adopting
digital technologies in dentistry. In addition to
the relative costs, apprehension may be elevated
in response to concerns over advancement-fueled
and obsolescence-related deflation of recently
purchased technology. Enhanced accuracy through

The adoption of electronic health records by
physicians informs us of issues regarding the
adoption of technology. A comprehensive review
highlighted several recognizable barriers including:

Enhanced
accuracy
through
technology
may be a
double-edged
sword.

1. Time
2. Cost of IT support
3. Absence of basic computer skills
4. Workflow disruption
5. Concern about security and privacy

7.

Technical and expert support

Online Testing Now Available
for Written Examinations
Schedule at your desired time,
24 hours a day, 7 days a week!

www.nbccert.org
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Ba rrie rs and Incentives to Adoption of Di gital Technology

Barrier

Pragmatic

Education

User

Clinical Environment

Social Environment

• Cost

• Access to new
information

• Lack of basic
computer skills

• Lack of peer support

• Pragmatic barriers
imposed at dental
schools

• Lack of access to new
information

• Absence of
reinforcing education
in community

• No CODA standards
driving option

• Fear

• Pragmatic advantages
provided to dental
schools

• Advantage in
marketplace
• Workplace enforced

• Digital environment
in place

• Industry supports
education

• Laboratory
encouragement

• Multi-doctor
workplace

• For profit educational
opportunities

• Recognition of
pragmatic incentives
and barriers

• Educational support
in house (peers)

• Learning curve
• Complexity
• Related Capital
Investment (space, IT
Support)

Incentive

• Cost savings
• Space savings
• Quality
• Predictability and
standardization
communication
• Archived storage

Figure 3:
The barriers and
incentives to utilizing
digital technology
vary by the users’
needs and goals.

• Retrenchment

Similarly, a study of barriers to innovation in the
construction industry included:
1. Understanding of risk and liability
2. Financial disincentives
3. High equipment costs
4. Lack of basic research support
5. Regulatory concerns
6. Poor leadership

The traditional
barriers within
dental schools
are rapidly
eroding.

Digital dental technologies are also viewed
as providing new opportunities or imposing
potentially new risks. Initial costs, potential
financial risks, time and unanswered questions
regarding the integrity of the digital solution
(suspicion) appear as common barriers among
different professionals’ adoption of technologies.
While these opportunities and risks can be
measured, it was recently suggested that the main
barriers to dentists’ adoption of new technology
are awareness and emotion.
Other factors do influence the adoption of
new technologies in dentistry. The changing
landscape of dental practice certainly has broad
implications. Adoption of digital technology in
dentistry is higher in multi-dentist and large,
corporate practices where the cost of equipment
is shared broadly among users and deployed at a
greater rate throughout the day. The associated
IT costs of managing large datasets should not be
lost in the consideration of these technologies,
especially the aspirational, fully integrated digital
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• Absence of IT
knowledge or
support
• Absence of dental
laboratory support
• IT support

• Lack of support from
local laboratories
• Little industry
support
• Support of local
dental organizations
• Local key opinion
leader influence
• Local laboratory
support

• Frequent need and
use

record and manufacturing systems of the near
future. The training of staff and dentist to manage
the equipment is another issue that must be
addressed.
Education also influences dental practice, and
dental schools are reconfiguring current curricula
to lead an evidence-based program of education
utilizing digital technology in dentistry. A 2015
survey of faculty members by the American College
of Prosthodontists revealed that dental educators
currently report 92 percent use 3D radiography,
69 percent use intraoral scanners, and 50 percent
use in office mills and this contrasts to 56 percent,
32 percent and 17 percent of private practice
prosthodontists, respectively. The familiarity of
prosthodontist faculty with digital technology
is a key feature that may positively influence the
adoption of digital technology in the broader
community of interest. The traditional barriers
within dental schools are rapidly eroding.

The Impact of Digital Technology
in Dental Education
At the clinical level, the three most widely adopted
digital technologies were digital radiography (91
percent) and cone beam CT (85 percent), CAD/
CAM indirect restorations (58 percent), and
virtual surgical guides and implant placement (30
percent). Focusing only on the prosthodontic
discipline, educators are engaging in emerging
digital technologies. A recent survey of U.S. dental
school deans conducted by Brownstein et al.
(2015) reported that greater penetration of digital

Partner with
VisiClear® and
Custom Milling Center

The clear choice for
aesthetic flexible partials.
Myerson VisiClear® is an advanced
thermoplastic for making semi-translucent,
flexible, partial dentures. VisiClear delivers

improved patient comfort and
aesthetics, and is stain-resistant.
✓ Metal-free alternative
✓ Ultra-low moisture absorption
✓ Very light yet durable

(877) 933-6455
www.custom-milling.com

CUSTOM MILLING CENTER

technology occurred in preclinical didactic courses
and the lowest was in preclinical laboratories.
CAD/CAM has reached the clinical environment
as well. One important observation regarding
digital dentistry in the academic environment is
that technology adoption in U.S. dental schools is
keeping pace with or exceeding the early adoption
in private practices (Brownstein et al. 2015);
American College of Prosthodontists Survey
(2015).
Prosthodontics
has much to
offer and
plenty to
gain from
the current
emergence
of digital
technology
into all facets
of dentistry.

Digital technology will improve dental education.
This is particularly interesting for the teaching
of restorative techniques. Technology permits
improved self-assessment and can even provide
for a virtual learning environment. Dental students
gain instant, objective and visual feedback that
permits enhanced self-assessment. Haptic learning
tools may offer students 24/7, independent and
individual feedback for dexterity training that
is perceived as easy to use and a fun learning
experience. Software-based evaluations may
improve education by offering an objective grading
system and by calibration of the faculty. A new
curriculum with enhanced learning objectives
and defined outcome measures is needed to fully
embrace and leverage the opportunities offered by
digital technology in dentistry to its education.
Creating and maintaining the academic
environment for digital dentistry is not, however,
without current and future challenges. A recent
survey of dental school deans identified new
clinical technologies and technology costs among
the main factors that challenge the fiscal strategies
of dental schools. Digital technology, broadly
represented, does present financial challenges
for dental education. While not documented, the
superimposition of digital restorative technologies
upon conventional restorative techniques
confounds academic, pragmatic and financial
decision making in academic programs.

Figure 4:
According to one study, faculty
determined CAD/CAM chair
side crowns were equal or
better quality than laboratory
fabricated PF or metal crowns
(Reifeis et al., 2014).

Digital technology is present in dental education.
The use of CAD/CAM for restorative dentistry
crept into dental school curricula via the laboratory
industry servicing the clinical activities. A majority
of single unit crowns are currently produced using a
digital workflow. Multiple dental schools have firmly
established a direct, chairside milling approach to
the digital manufacture of crowns. In fact, there may
be a preferential swing toward digitally produced
restorations as faculty perceptions appear to favor
even a CAD/CAM chairside crown. When students
were surveyed, 90 percent of students reported
that they “enjoyed designing a full contour crown
using CAD” compared with 13 percent who enjoyed
using the wax-added technique.22 (Douglas et al.
2014)
Regarding digital denture technology, a recent
survey24 (Fernandez et al. 2016) revealed that
approximately 50 percent of post-graduate
prosthodontic programs included aspects of this
technology in their programs, while only 12 percent
of undergraduate programs included this technology
in their curriculum. Fewer dentures were processed
using this technique. However, most educators
plan to include digital denture fabrication in their
curricula by 2020. Digital denture technology will
emerge in dental schools as the many advantages
in education are superimposed on pragmatic
advantages that reduce clinical timeframes and
eliminate the laboratories required for teaching
through the use of stone casts and articulators,
waxing and processing of dentures in the preclinical
environment.
Removable partial denture technology has lagged
in the transfer to digital environments. Recently, it
has become possible to produce removable partial
denture frameworks using CAD/CAM design and
manufacture. Given the complex nature of the
RPD framework and its design components, the
digital environment is well suited to teaching and
exploring all aspects of RPD design. Scanning of
soft tissues and the complexity of manufacture
have slowed technology transfer, but many of these
challenges have been addressed with some success.
The possibility and some advantages of partial
removable prosthesis fabrication by digital scanning,
design, and manufacture have been reported at the
clinical level. Dental educators must adapt quickly
to digital technology in this clinical arena as the
educational advantages are remarkable.
In a 2015 survey of the members of the American
College of Prosthodontists, after “increase public
awareness”, “lead the advancement of digital
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dentistry” was the second most cited response to
“please identify ways that (ACP) and foundation
can better serve you and the interests of the
specialty.” Digital dentistry was the most cited
topic in response to the question “On which
of the following topics do you believe the ACP
should conduct research?” Sixty-five percent of
prosthodontists utilize digital dentistry in their
practice. While not all clinicians utilize digital
software for regular treatment planning, nearly 50
percent of ACP members have adopted this.

Our Future and Digital Dentistry
Prosthodontics has much to offer and plenty
to gain from the current emergence of digital
technology into all facets of dentistry. In the
coming few years, the complete integration of
data from all sources into an integrated electronic
patient record will place digital technologies
centrally within diagnostic and planning activities.
The ability to create a complete virtual record
of the patient—one that can be updated
over time—can provide a four-dimensional
record of our patients. The impact of time and
environment on our patients’ oral conditions and
our restorations will be viewed in realistic threedimensions with micron-scale accuracy. These
technologies are currently all available, but not
fully integrated. Over the longer term, digital
diagnostics using non-ionizing radiation and
molecular genetics linked to our patients’ overall
systemic health will infiltrate our clinical domain
and the digital patient record. The value of a
comprehensive record linked to a comprehensive
treatment plan may serve multiple stakeholders
from the dental laboratory to the consulting
physician, to the third-party payment organization.
Thus, digital technology-supplemented EHRs will
be reinforced as a communication tool in primary
health care that includes dentistry.
Prosthodontics as a specialty will continue to lead
the broader discipline in adopting new therapies
and improving clinical outcomes. Current digital
dental technology is based on decades-old
ideas and industrial techniques that have been
adopted to dentistry. The advances in ceramics
have expanded the use of milling technology, and
these continue to be refined through our research
and clinical efforts. Dental laboratories have
demonstrated the remarkable value in digital, and
clinicians are adapting rapidly. We realize the gains
in efficiency, productivity, and accuracy of digital
technology. The next years will see innovations
in imaging and manufacture. Improved surface

scanning hardware and advances in imaging
software will enhance our design capabilities,
while developments in manufacturing technology,
especially additive technologies for metals and
polymers (in the future biologics), will enable rapid
manufacture of prostheses and components to
address the complexity of emerging therapies (e.g.,
lingual orthodontics, full mouth rehabilitation using
partial coverage ceramics, oral and maxillofacial
grafting procedures). The digital dental operatory
and digital dental laboratory will become more
seamless and better adapted to the challenges of
improved clinical therapy.
Dental education’s complete adoption of digital
dentistry will require the aspirational spirit of
early adopters of ever-changing technologies
who possess the foundational knowledge and the
integrity to apply an evidence-based approach to
change. The continued change will present itself
into the realm of restorative dental therapy and
positive, assured steps in the right direction will
be needed. A strong curriculum that embraces
fundamentals of technology and biology can
serve as a foundation supporting ongoing change.
Integration of a comprehensive digital curriculum
in our schools that embraces the knowledge
and application of emerging technologies is an
important transformational point in the broader
adoption of digital dentistry.
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passion is in the development and
integration of digital technology in
the practice of everyday implant and
restorative dentistry.
Editor’s Note: This article was reprinted
with the permission of the American
College of Prosthodontists. The ACP and
the ACP Digital Dentistry Curriculum
Task Force worked on it as part of a
larger effort to create a pioneering new
curriculum that prepares dental students
and specialty residents to use advanced
digital technology in patient care.
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By Béatrice Robichaud

The Micron Differences
oday, if you open any dental magazine, one of the topics you will read about is dental
CAD/CAM. Many companies and technicians submit articles that explain their vision
of this industry and describe how they use it in their facilities to accommodate and
improve their work. Other things you will see in magazines are a lot of ads, obviously,
and a large majority of them will try to sell you CAD/CAM products, such as scanners,
software applications, machines, outsourcing services, etc. One thing you will find that ads and articles
have in common is that, at some point, they will both talk about precision and they will use a unit of
measurement that you have heard of: the micron (µm).
How big is one micron? All those ads
and articles will tell you that “X scanner”
can achieve a precision of “Xµm.” What
does that mean? A micron is exactly
0.001 mm; for example, it is about onehundredth of a human hair (Figure 1). It
is a very small unit of measurement.
Now that we know how big a micron
is let’s consider dental CAD/CAM
technology. Interesting fact: Professor
Brenamark himself wondered how many
microns were required for a passive fit
when working on a case with two or
more implants. According to a study
he conducted in 1983, a tolerance of
+/- 10µm can be considered a passive
fit. That being said, this fact poses a
major problem. It is almost impossible
for dental technicians and dentists to
make such precise measurements in their
laboratories. So this brings us to a new

Figure 2
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Figure 1

question: how can we know if our implant
bridge or implant bar is passive?
The real answer is that you cannot.
However, it is possible to understand the
CAD/CAM concept and its components
to optimize the possibility of reaching
this precision.

Figure 3

The first step in CAD/CAM production
involves a 3D scanner. There are plenty of
different kinds that can be used, from lab
versions to industrial models. All of them
will claim they can achieve a precision of
5µm to 100µm. Even if you have a very
precise scanner, there are some key points
to keep in mind.
A scanner that sits on a shaky table will
have lower precision because of vibrations
(Figure 2). Light can also affect the
precision of a scanner. Therefore, it is
recommended to avoid putting your
scanner in direct sunlight (Figure 3). Even
the ambient temperature of the room
can affect the precision of your scanner.
A variation of more than .5 °C per hour
is enough to alter its precision. Finally, a
scanner that is on the same table as your
milling machine will also be off, and by a
lot (Figure 4).

Figure 4

Whatever the type of scanner you use in
your lab, you will encounter this particular
problem: none of the scanners available in
the industry can scan the actual implant
analog. Because of this, manufacturers
came up with the idea of creating scan
bodies. There are many of them on the
market, and this brings us to a new set of
questions.
How precise are these pieces? All scan
bodies need to be manufactured by a
machine, itself having a given precision in
microns.

Figure 5

Figure 6

Figure 7

What materials are scan bodies made of?
Some are made of titanium, and because
your scanner cannot see titanium, a
sandblast treatment is applied to their
surfaces to lower their reflectivity.
How thick was the layer of material
removed by this sandblast?
The last question to ask yourself: how
often do you replace scan bodies in your
lab? They have probably fallen on the
floor a couple of times, and they no doubt
have accumulated tiny 1- to 3-micron
scratches on their surfaces that you
cannot see with your own eyes.
Another interesting detail to consider is
that you probably manipulate your scan
bodies with your bare hands. You have
certainly noticed the fingerprints you leave
behind when you touch glass surfaces.
Those greasy layers are made of sebum, an
oily substance secreted by our skin, and
they are about 3-microns thick. Therefore,
everything you touch gets 3-microns
thicker.
Your scan bodies need to fit on the actual
implant analogs. Many scanner users
believe that the quality of the analogs
is not important since the scanner only
captures the scan bodies, but that is a big
mistake. If the analogs are not the proper
size, or if they are worn, the scan bodies
will not sit properly and might be a few
degrees off, or a few microns too high or
too low.
More broadly, some questions can be
asked about our analogs too. How precise
are they compared to the original implant
in the patient’s mouth? Are they 3-, 4-,

or 5-microns taller or smaller? Is the size
of the diameter 4mm or 4.05mm, or even
3.95mm? And that applies only if you use
brand new analogs. Many technicians will
do cases with analogs, such as the ones
you can see in Figures 5 and 6 and think
that precision can be achieved.
Once you have done your 3D scan, you
will design your piece, either an implant
bridge or an implant bar. In today’s
industry, these three software applications
are the most widely used: 3Shape,
Exocad and Dental Wings. There are
other options. Some manufacturers use
industrial software, and a few use their inhouse software. In this domain, precision
will not be affected by the software you
use. Feel free to take the solution you
prefer, either to make designs yourself or
to outsource. The most important thing
is that you feel confident and that you
get the best possible design, whatever the
means you feel you need to use to get
there (Figures 7-9).

Figure 8

Figure 9
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Figure 10
Once your design is done, you need to
move to the next and final step: milling.
When it is time to mill, you have, again,
multiple choices that range from lab
machines to outsourcing to industrial
machines. What will the precision of the
machine be? Again, if we talk in terms
of microns, machines can have precision
variations of anywhere between 5
microns and 100 microns. You must keep
in mind that to reach a precision of fewer
than 5 microns, not only will you need a
very big industrial machine, but you will
also be required to control the pressure
and the room temperature because both
elements will affect the precision of the
machine. That being said, only industrial
machines weighing a few tons will achieve
a constant 5 microns precision by using
5 axes in real time, meaning that the
5 axes can be used simultaneously, as
opposed to the regular 5 axes machines
you will find in dental labs, which are
limited to 3 or 4 axes working at the
same time (Figure 10).
Even with the most precise machine,
you will have to verify the tools you
use and how often you replace them.
For example, in industrial dental milling
centers (Figure 11), it is common to
see tools being used once or twice and
then discarded and replaced to ensure
that precision is maintained. Moreover,
you will have to deal with how long your
pieces take to be milled and, last but not
least, you will also have to think about
the maintenance of the machine itself

Figure 11
and be ready to spend a large amount of
money (up to a third of the initial cost
of the machine) to replace some of its
major parts, should they fail.
All of these questions bring us to this
final one: Why should you care?
Precision is important to avoid a misfit
of your implant bridge or implant bar,
which can lead to implant failure and/
or major problems related to bacterial
infections. Also, using higher precision
machines will allow for more precise
products. In the industry, you can hear
the acronym WYSIWYG, meaning “What
you see is what you get.” If you look at
Figure 12, you will see exactly the kind
of situation you get with the low-quality
machine. Yes, the bar is a perfect copy
of what was seen on the screen but,
unfortunately, it will take a lot of manual
work to achieve the final high polish
required in the dental industry. This
process will alter the diameter of the bar
and, in this particular case, will result
in a very bad bar since a very precise
diameter is needed for the clip to reach
its maximum retention potential.
In conclusion, precision is not just a
matter of the numbers that you can see
in dental magazine ads. It is a complex
concept affected by the equipment you
use and, even more importantly, by the
way, you use this equipment. Maybe you
have chosen to equip your lab with high
tech scanners and machines, or maybe
you have decided to outsource. In both

Figure 12
situations, though, you can now evaluate
the entire manufacturing process and
see if there are any flaws you can correct.
But, at the end of the day, you are
the only one who gets to decide if the
quality you get is enough for you.

About the Author:
Béatrice Robichaud is the co-founder
of Panthera Dental, a lecturer, and a
Specialist in High Technology CAD/
CAM Dental Products. She graduated
in Telecommunications at Collège radio
télévision de Québec
(CRTQ). During
her career, she led
several lectures in
English and French
in 10 different
countries and trained
over 400 dental
specialists in the
CAD/CAM dental
field. Robichaud is
responsible for new
product launching, product introduction
on the international level, and customer
technical support.

Earn continuing education credits for this article and quiz!
Receive .5 hours CDT/RG Scientific credit and .5 hours of General credit towards your state of Florida dental laboratory renewal
by reading this article and passing the quiz. To get your credit, complete the quiz located on the FDLA website at www.fdla.net
using the focus Magazine link. Once you have completed the quiz, fax it to FDLA at 850-222-3019. This quiz is provided to test
the technician’s comprehension of the article’s content and does not necessarily serve as an endorsement of the content by FDLA.
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Tech Tip
By Bryan Johnson

Understanding Restorative Aspects of Space for a

Flexible Partial

A

ny laboratory technician that fabricates removable appliances in their laboratory has
noticed a large increase in the demand for flexible partials recently. Some of the main
reasons why a dentist should be prescribing the flexible partial are because going flexible
will help accomplish things that a metal partial cannot. Crossing over to the flexible
mindset will help dentists reduce their chairtime and help them become more profitable.
Let’s back this up with some facts. The average
dentist, who is set on the metal partials, spends
an average of $3,000 in chairtime a year on clasp
adjustments alone. The flexible partial patient,
however, rarely has to come back for post-op
delivery adjustments. This change to a flexible
partial gives the average dentist time to book
another treatment in that time slot.
Understanding restorative space is one of the
most misunderstood key components for a flexible
partial. There is not a lot of documentation on
this subject available to laboratory technicians
from product manufacturers. Through the years
of my experience and with the aid of third-party
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research, here are some of the things that must be
taken into consideration for the success of a wellmade flexible partial.
1. Inter-Occlusal Space – This should be no
less than 4mm for a flexible partial. Without
this much space, you will run into problems,
such as not enough room allotted for diatorics
and possible pop offs of the partial. There
are a few creative solutions to prevent these
problems and ensure the longevity of the
partial. Two solutions that may help in this
situation are to encase the teeth more in wax
during production and moving the CEJ higher
up on the teeth.

2. Adequate Thickness of Material
Underneath the Teeth – A
minimum of .5mm is recommended
underneath the teeth for material
support.
3.	Ridge Type – Certain patient’s
ridges can make it impossible to
have a functional flexible partial,
such as a knife edge or a flat or
flabby ridge. However, I have seen
casted rest seats work in these
situations.
4. Flange Length and Support –
There needs to be a minimum of
4mm of the flange to support either
clasps or saddle of the partial. Any
less than that can leave room for
breakage.
5. Adhere to Indications – These
include: bilateral, tip teeth, distal
retainers, acrylic allergies, elongated
teeth that are stable periodontally,

short spans no more than three
teeth, free end, rotational or
multiple paths of insertion, nonreline or repair candidates.

communication between the technician
and the dentist for the better patient
outcome. This is the time that issues can
be addressed before final processing.

6. Adhere to Contradictions – These
include: non-bilatera, certain ridge
types, long spans that are no
more than four teeth, free end, full
dentures and reduced vertical.

Now in going forward, a custom traydesign stage should be a good protocol
to adopt.

On the Clinical Side
The custom tray dilemma is widespread
even though you technically do not
need one for a well-fitting flexible partial.
However, why would you chance it?
We need to compress that tissue to
see exactly how much room we have to
work. By prescribing a custom tray, the
laboratory technician can draw out the
design and also note any problems and
contradictions associated with the case
planning. This provides a channel of

Also, by adapting this design-and-tray
protocol, you are training your dentist
clients toward a different way of thinking
and a flexible mindset. All in all, by having
a new perspective toward their cases,
they will soon understand the benefits
flexible partials can provide them.

Set-Up and Further
Analysis
Depending on the case at hand, set-up is
sometimes required. As we all well know,
vertical stop occlusion is mostly for
esthetics and position—especially when

What’s in Your Mouth aims to raise awareness regarding the
important role a dental laboratory and a trained and educated
dental technician play in oral health care. Dentists and patients
should know where their dental restorations are coming from, who
is making them and what materials are used in the process.

Learn more at

DAMAS FOR NORTH AMERICA
DENTAL APPLIANCE MANUFACTURERS AUDIT SYSTEM
FDA COMPLIANCE & QUALITY MANAGEMENT SYSTEM

www.whatsinyourmouth.us
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they are in demand from the patient.
However, when you get into a free-end
or long-span restoration situation, a
try-in is a must so you can determine if
there is too much room or insufficient
room. A good, stable baseplate with
lingual rests for clinical references
and good adaptation to the model is
a must. The plate should be thinned
out to about .5 mm, for proper room
under the teeth that was stated earlier.
There are many materials to provide
a stable baseplate that is thin enough
to achieve adequate room under the
teeth. Vacuum-formed splint material
sucked down on a trimmed duplicate is
a viable option, at a certain thickness,
and provides good uniformity. If
prepared right, clasps can be left on
for evaluation if done in the clear for
an up-sale to clear clasps. After the
setup and try-in are complete, then a
final matrix can be made.

The Matrix
The final matrix provides us with many
useful things. It preserves tooth position
during the transfer to the duplicate
and, for problems that may arise during
processing. However, if you look closely,
the matrix can tell you a lot more,
especially when it comes to the amount of
room underneath the teeth in relation to
the ridge. If you discover insufficient space,
adjustments to the tooth can be made.
Too much room can lead to processing
problems, such as bubbles and spruing
concerns.

Hybrids
I will touch on this area briefly as I feel it
relates to both room and function. In my
opinion, hybrids are not used enough in
removables. Hybrids can solve a lot of
problems we encounter, including adequate
coverage of the base, interchange of
clasp types (if not using a metal/flex

combo), as well as stability and control.
However, these benefits come with some
limitations. The amount of adequate
room required for most hybrids is 6mm
to 8mm. You can get away with 5mm,
if a metal/flex combo is chosen. As our
industry has advanced with milling of
flexible frames or injection of bondable
semiflexible polymers (such as Karadent
from TCS), we must pay much more
attention to adequate grid thickness as
it relates to tooth room and interocclusal
space. However, as a benefit (and why I
do like this option) is that it eliminates
some variables including flange height
for these flex/acrylic partials.
Change is never easy for some clinicians,
but those who adapt and embrace—and
are willing to follow new protocols—will
see the benefits. That’s where we, as
dental technicians, come in. We are a
valuable team member and resource to
provide them with the tools they need to
succeed in this area.

The 1-hour required course on Florida Laws & Rules is

Available Online!
Florida’s Laws and Rules for Dental Laboratories: What you Need to Know!
Presented by Bennett Napier, CAE

T

he laws and rules governing Florida dental
laboratories have changed significantly. These
new requirements address material disclosure, point of
origin disclosure and continuing education. This online
workshop will provide you with a clear understanding
of your responsibilities.

Approved for 1 Hour of State of Florida Laws and Rules Credit and
CDT/RG Professional Development Credit with successful completion
of an online quiz.

For more information visit
www.fdla.net or call FDLA
at (850) 224-0711.
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NF, layered versus monolithic, surface texture,
hand polish and much more. Chucri will
share his tips and techniques to expand your
armamentarium. Models will also be provided.
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May 9–11, 2019
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Suspect An
Unregistered
Florida Lab?
Contact FDLA anonymously and
FDLA will report on your behalf.
www.fdla.net/reportunlicensedlab

Classifieds
Full-Time Ceramist- DCS Dental Lab
(Jacksonville, FL)
We are searching for a quality-conscious
technician to join our high-end laboratory.
Qualifications: a minimum of 4 years
experience, excellent communication skills and
the ability to consult with dentists clinically
and professionally. We are looking for someone
who is skilled in ceramics, crown and bridge
and implants. Duties include but are not
limited to fabricating anterior and full mouth
ceramic restorations, waxing and finishing metal
frameworks, CAD/CAM design, etc.
We offer benefits, and a friendly “Whatever it
Takes” atmosphere. To apply, please email your
resume to dory@dcslab.com.

26 • focus • 4th Quarter 2018

Classified Line Advertising
(print and online opportunities)

Classified Line Ads are $125 (members) and
$175 (non-members) for the first 50 words,
and $.25 for each additional word. Ads will
run in one issue of the publication and on
FDLA’s website for one quarter.
CONTACT: Maureen Turner,
Advertising Director
Phone: (850) 224-0711
advertising@fdla.net
325 John Knox Rd, Ste. L103
Tallahassee, FL 32303

The Hub

FDLT's Race for the Future 5.0 a Success
T

he Foundation for Dental Laboratory
Technology’s Race for the Future 5.0
took place on August 25-26, 2018 once
again in conjunction with the Transamerica
Chicago Triathlon in Chicago, Ill. The 73
degree, humidity free weather may not
have been with them this year, but the
passion amongst the approximately 45
racers and spectators sweltering in the
heat for the future of dental laboratory
technology was there and stronger than
ever!
FDLA Past President Morris Fucarino,
CDT, cheered racers alongside the
gorgeous Lake Michigan and FDLA
Supplier Representative, Nick Azzara,
participated as an athlete in his fifth Race
for the Future…that’s every one since
its existence! Azzara participated in the
Olympic distance, which consisted of a
.93 mile swim, 24.8 mile bike, and a 6.2
mile run.
It is these people – the athletes, sponsors,
spectators, advocates, and friends and
families of those who fully support the
passion of their loved ones, that made
the Race for the Future 5.0 the most
successful to date. This year’s event
brought in nearly $97,000! The first race
in 2014 brought in over $35,000. There

are no words strong enough to explain
the gratitude for the immense support
and continuous growth of this fundraiser.
To put into perspective, the Race for the
Future has raised over $363,000 since
its launch in 2014. These funds raised
have allowed the Foundation to more
than double the grant and scholarship
opportunities in the last five years, to
invest in an online education platform
and enhance its online educational
offerings, to help fund the creation of
an online comprehensive educational
program on the fundamentals of dental
laboratory technology, and to build
up its reserves to ensure continuity of
programming.
The Foundation’s mission is to advance
the profession of dental laboratory
technology by developing educational
curriculum and programs that will
be relevant and accessible to dental
technicians and other members of the
dental team, and that’s exactly where
every dollar raised goes.
For more photos of the Race for the
Future 5.0 and a list of the sponsors,
please visit www.facebook.com/
FoundationDLT. Stay tuned for more
information on the Race for the Future
6.0.
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Business Partners
These companies support the Florida Dental Laboratory Association in our vision to advance the individual
and collective success of Florida’s dental technology professionals in a changing environment. They are
FDLA’s Business Partners, and have pledged their support to Florida’s dental laboratory profession.

Accurate Metals & Refining, LLC
Phone: 866-973-3463
Fax: 860-871-2925
www.accuraterefining.com
Refiner of precious metal scrap.

Phone: 800-533-6825
Fax: 770-935-4794
www.ivoclarvivadent.com
Leading international manufacturer
of high quality dental materials for
preventative, restorative and prosthetic
dentistry.

Amann Girrbach North America, LP
Phone: 704-837-1404
Fax: 704-837-0763
www.amanngirrbach.us/home
As a pioneer in dental CAD/CAM
technology Amann Girrbach is
one of the leading innovators and
preferred providers in digital dental
prosthetics. With its high degree of expertise in development and
commitment to customer orientation, the ambitious company creates
sophisticated system solutions for tomorrow’s practice routine.
Maximum customer satisfaction and a constantly increasing number
of partners in over 90 countries worldwide speaks for itself. Amann
Girrbach has long since proven itself in the global dental sector as a
guarantee for the highest quality products, innovative materials, as
well as sophisticated system solutions.

Argen Corporation
Phone: 858-455-7900
Fax: 858-626-8658
www.argen.com
Argen Corporation provides a wide range of
alloys to meet any need, as well as refining
services.

Aspen Dental
Phone: 315-396-5507
Fax: 866-262-0840
www.aspendentaljobs.com
Aspen Dental supports over 480 general
dentistry locations in 27 states across the US.
We are on a mission to give America a healthy
mouth.

Atlanta Dental Supply
Phone: 800-218-5447
Fax: 877-614-0597
www.atlantadental.com/lab
Atlanta Dental Supply Lab Division is an employee-owned company
servicing the dental lab market for over 145 years. Specializing in
denture teeth by Dentsply TruByte, Hereaus Kulzer, Ivoclar, as well
as lab supplies by Modern Materials, Garreco, Whip Mix, S S White,
Keystone, GC, Dedeco and Shofu. Atlanta Dental also offers lab
scanning solutions.

Kulzer
Phone: 574-299-5502
Fax: 574-291-2907
www.kulzerus.com
Scrap refining.

Nowak Dental Supplies, Inc.
Phone: 800-654-7623
www.nowakdental.com
Nowak Dental Supplies is a family
owned and operated corporation,
which was started in 1944 by Benny
and Helen Nowak. Benny began
selling to the Dentist and labs, while
Helen did the office work. Through
their hard work and dedication they made this company what it
is today. Now a third generation of Nowaks, Owners Brandi and
Shawn, have entered the business with a vision for the future.
At Nowak Dental Supplies we pride ourselves in customer
service and satisfaction. No runaround like some of the larger
corporations. We are small enough to care about every order,
but large enough to give you the service that you deserve. All in
stock orders are shipped the same day as the order is received.
We handle all Dental Laboratory and Dental Office products.
We also do not charge shipping on orders over fifty dollars.
*exceptions for heavy items.

Panthera Dental
Phone: +1 855-233-0388
www.pantheradental.com
Headquartered in Quebec City,
Canada, Panthera Dental is a world
leader in CAD/CAM prosthetic
implant solutions and dental sleep
appliances. The rapid growth of
the company is based on the values that are very dear to us,
namely highly attentive customer care, quality products, as well
as innovation, and on its collaboration with many key opinion
leaders in the dentistry field. Both a pioneer and a leader,
Panthera Dental has successfully combined creativity, science
and know-how to develop its proprietary innovative technology
and is now able to offer next-generation products to the dental
industry worldwide.

Ivoclar Vivadent, Inc.
Want information on supporting Florida’s dental laboratories by becoming an FDLA Business Partner?
Call the FDLA office at (850) 224-0711 or e-mail membership@fdla.net.
4th Quarter 2018
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Focal Point

Podcasts and
Dental Technology
ecently, we sat down with Rob Greeson, a laboratory
technician and owner of Rob Greeson Dental Studio in
Bonita Springs. He became a technician in 1995 and
opened his own lab in 2000. He’s passionate about restorative
dental education and is accredited through The Dawson Academy,
an alumnus of The Dawson Academy and The Pankey Institute,
a member of the American Academy of Cosmetic Dentistry and
attends numerous courses throughout the year.
What do you think is the most valuable
part of being an FDLA member?

"Get involved
or just
watch, find
the passion
and have
some fun
learning."

The most valuable part of being a member of the
FDLA is the access to all the education. Between
the annual symposium and all the district
workshops around the state, there are so many
opportunities to learn and meet new friends.

You’ve been part of some dental
podcasts lately, can you tell us more
about them?
Yes, one podcast was Voices From The Bench. It
was a roundtable discussion about being a small
lab in this industry. Podcasts are a great way to
be connected, pick up tips and hear from others
with their struggles and success. I really enjoyed
it and look forward to being involved in more
podcasts.

How do you think social media and
podcasts can help people stay up with
the latest trends in dental technology?
It's a great way to stay up on it all because you
can access so much of it right from your phone or
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computer. There is so much useful information
right at your fingertips. I have made friends
literally all over the world and seeing the
different views, techniques and materials makes
it so special to be in dentistry right now.

Are there any dental podcasts and
social media accounts that you’d
recommend people follow?
There aren't too many dental podcasts, but
more are on the way like Dental Excursion.
However, right now, Voices From The Bench,
Dental Hacks, and Working Interferences
are what I usually listen to. For social media,
Damaged Goods, Spitfire or Go Home, and
GC also has a few pages. Sit at your lab bench
and look at your materials, those companies
usually have pages or fan pages you can follow
and interact with. Not only are there so many
great lab techs to follow, but there are also so
many great doctors sharing information too.
Get involved or just watch, find the passion
and have some fun learning. Say hello, I hope
to meet you all digitally online and in the real
world analog.

Lab Supplies and Teeth
GREAT Prices!
The Atlanta Dental Lab Division
is growing to meet your needs!
You will now see our Lab Division called...

•
•
•
•

Guaranteed Low Prices
•
Same-Day Shipping
Next-Day Arrival Anywhere in the USA
Professional Lab Customer Service Agents

We carry all major brands:
Trubyte, Heraeus, Whip Mix,
Keystone, Garreco, Snow Rock,
Renfert, NSK, and many more!

Atlanta Dental Lab Division

Call 800.218.5447

Ask
Indira, Edina
Edinaor
orJoAnn
Zenaida
Ask for
for Maggie,
Maggie, Indira,

800.218.5447 • www.atlantadental.com
1650 Satellite Blvd • Duluth, GA 30097

Delta
Zirconia...
EVERYTHING
YOU EXPECT

From Your Zirconia

✓ High-Translucent Anteriors
(50% Translucency)

✓ Multi-Layered, Shaded
and Unshaded Discs

✓ Competitively Priced
Call Now to Order
800-422-7373
Se habla Español

aurident.com

