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ADVERTORIAL: ATLANTIS Restorations

ATLANTIS™ is
good business.
Incorporating ATLANTIS is an easy way to add a new, premium prosthetic
dimension to the solution offerings and supports streamlined and consistent
workﬂows for all implant-supported restorations. In addition, all ATLANTIS
solutions are fully FDA-compliant for peace of mind for your laboratory and
your clinical partnerships.
Available for all major implant systems, the ATLANTIS portfolio includes
patient-speciﬁc abutments for cement-retained restorations, ATLANTIS
Crown Abutment for single-tooth, screw-retained restorations and most
recently, the ATLANTIS Conus concept that combines the stability of a ﬁxed
restoration with the ﬂexibility of a removable prosthesis. In addition, ATLANTIS
ISUS for attachment-retained bars, bridges and hybrids provides full versatility
in providing your clinical partners their preferred solution of choice.
ATLANTIS Insertion Guide is a preciselycrafted, 3D-printed device that holds an
ATLANTIS Abutment securely at the correct
angle and orientation for faster and more
precise abutment placement and is available
for cement-retained restorations.

FDA 510(k)

At the end of
the day, you
will know you’re
doing the best for
your business and
your customers.

Beyond CAD/CAM – Design control in your
hands with the added reliability of built-in
intelligence and engineering principles
'      allows for
convenient, 24/7online ordering.
'     "##""
!considers numerous
features, design parameters and
engineering principles to ensure the
integrity of the abutment design for
optimal form and function.
'    " allows for the
review and editing of the abutment
design before production of the
ATLANTIS abutment.

How 510(k) clearance
can impact your laboratory.
Knowing more is doing more for your business and
your clinical partners.
Before an abutment or implant can be sold or promoted, it must undergo
an extensive review process by the FDA. According to the FDA, unless
the CAD/CAM design and milling is validated to ensure that safe limits
are not exceeded, such equipment used for the production of CAD/CAM
abutments, would not meet the requirements of the FDA.

3 important facts you should know.

1
2
3

The use of titanium blanks and titanium bases by dental laboratories who
are non-510(k) holders, are restricted, by the FDA, to hand-milling only.
The FDA is concerned about the abutment potentially damaging
the implant and/or putting the patient at risk.
If your laboratory provides ATLANTIS abutments, rest assured that all
ATLANTIS solutions meet the requirements of the FDA.

Resources for you.
Be aware of the new FDA requirements. Additional resources, such as recent
articles by the NADL (National Association of Dental Laboratories), are available
for a better understanding of the FDA’s guidance to the laboratory community on this
particular subject.

Is the solution you are using
FDA compliant?
An FDA-Compliant CAD/CAM Abutment Guide is available
for your reference. It’s easy... and only a click away.
Scan the code or visit www.isitcompliant.com
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More beauty, plenty of brawn

®

800
Flexural Strength (MPa)

The newest evolution in the BruxZir zirconia
family, BruxZir Anterior Milling Blanks are
uniquely formulated to create restorations
that satisfy the functional and esthetic requirements of the anterior region of the mouth.
Available in white plus ﬁve base shades de®
signed to cover all 16 VITA Classical shades
through simple staining and glazing techniques, BruxZir Anterior Milling Blanks deliver
color and translucency similar to natural dentition while still producing restorations that
exhibit a ﬂexural strength of up to 720 MPa.
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Lithium
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Average Strength

Average Strength

Maximum Strength

400 MPa

650 MPa

720 MPa

Flexural Strength Testing per ISO 6872 speciﬁcation

All BruxZir zirconia
is manufactured in
California, USA.
VITA is a registered trademark of VITA Zahnfabrik.

800-496-9500 | www.zahndental.com

52% | The percentage of technicians who chose their job because of an interest in technology and artistry.

The Download
The products, news and updates making a splash this month.

44%

of dental technicians
say they are “very happy”
with their job.

48%

3Shape Dental System™ 2016
Dental System 2016 introduces new and improved
applications and workflows as well as a completely
rewritten software for impression scanning to
eliminate steps in the dental lab workflow. The new
Dental System 2016 is also designed to save time
for lab technicians by making designing faster and
more intuitive for simpler to more advanced cases
as well as increasing software reliability.

of dentists say
they are “very happy”
with their job.
Source: UBM Dental Group 2015 surveys

3Shape
908-867-0144 // 3shape.com

“
CEREC Zirconia
Along with Sirona, Patterson Dental announced
the release of CEREC Zirconia in the U.S. and
Canada, enabling dental practices to provide their
patients with single-visit chairside zirconia restorations. Along with the introduction of CEREC Zirconia came the introduction of the CEREC SpeedFire
furnace. Practices can both sinter and glaze with
the CEREC SpeedFire to create full-contour zirconia
restorations in one session.
Patterson Dental
800-328-5536 // pattersondental.com
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Sirona and DENTSPLY
are, in my opinion, a
perfect match for each
other. Both companies
are coming from a position of strength in their
respective market segments which has led to
this merger of equals.”
— NORBERT ULMER // Director of Laboratory CAD/CAM
at Dentsply Sirona CAD/CAM

The Download

Quick looks at technology
and products in action.

TECH BRIEF

SMARTMill51D
This workflow from ETI Digital Technology helps create beautiful
restorations with precision and efficiency.
Combining the milling capabilities of the
Roland DWX-51D ﬁve-axis mill with the
advantages offered by UNIQUE CAM
software, the SMARTMill51D system
from ETI Digital Technology is designed
to provide detailed and efﬁcient milling
solutions for every dental laboratory. The
SMART (which stands for Smart Manufacturing Adaptive & Reliable Technology) workﬂow provides milling capabilities
for a large variety of indications, including partials, bite splints, surgical guides,
crown and bridge models and more.
The ﬁve-milling axes of the DWX-51D
allows for ﬁne control over margins and
results. The 10-station tool changer helps
the mill achieve stunning detail, and the
UNIQUE CAM software allows even
greater control over tool choice. The
UNIQUE CAM software is also designed
to allow users to ensure they’re using
every puck of digital material to its fullest
extent. The purchase price of the system
includes three years of software updates
and maintenance, along with ETI Digital
Technology’s customer service and support. For more information, visit etidigitaltechnology.com or call 800-451-7778.

Other features include:
O A vacuum and anti-static ionizer for better calibration and dust reduction
O Ability to interconnect as many items as
can be placed on a disc
O PDF ﬁle for ease of locating cases postmilling
O Different milling strategies for different
materials, designed to increase tool life
8 | Digital Esthetics | JUNE 2016

WHAT USERS ARE SAYING:

“

We are pleased with ETI Digital Technology’s overall customer service as purchasing our complete CAD/CAM system has been a life- and
game-changer for us! We can literally mill everything we want in-house,
everything from their Dental Wings 7Series Scanner to the Roland DWX-50
milling machine with Unique CAM software has been wonderful. We had
been wanting to get into CAD/CAM for a long time and our purchase from
ETI Digital Technology was one of the best decisions that we’ve made
for our laboratory’s overall production and growth. We could not ask for
more on the products that we had purchased and the continual customer
support that we receive. ETI’s Technical Director, John Just, traveled to our
laboratory and provided an excellent and thorough training session on the
equipment and software that we purchased, which further supported our
decision to purchase from ETI.”
— DOROTHY & MARK EDWARDS // Owners of Main Street Dental Laboratory
// Hiawassee, Georgia

L A B O R AT O R Y

belleWax CAD
Introducing the bellewax CAD Millable Wax Disc. Specially formulated to mill smooth and precise patterns. Designed to be compatible with the bellewax sculpturing and esthetic waxes for adjustments, repairs and characterization. Also compatible with the
complete line of Kerr waxes and sprues for easy tree assmebly
and clean burnouts.
Ideal for copings for casting or pressing, as well as for full contour and diagnostic indications. Available in Esthetic White, and a
medium Grey for a choice to the user, both with excellent visibility
to detail. In two industry standard diameters, 98 and 100mm, and 3
popular thicknesses. Visit kerrlab.com for more information.

98 mm disc (Ø 98.5 mm with 10mm wide band)

100 mm disc (Ø 111.5 mm with 6 mm wide band)

The Download
THE LIST

Quick tips and insights to help you understand
the ever-changing world of digital dentistry.

5 reasons to use digital
impressions
By Terri Lively

| Originally appeared in Dental Products Report
the placement, then they can send that
to the lab. The digital [scan] provides
a lot of ease of communication that is
handy when it comes to big or small
restorations. Whatever it is, you’ve got
a lot of tools that you can use to have
a better result,” observes John Aguirre,
regional product line manager for Carestream Dental’s CS Solutions CAD/
CAM portfolio.

04 | You can submit them to
the lab faster. “It’s immediately

01 | You can stop and start.
“With the CAD/CAM procedure, you
do one tooth. Then you stop, and
you prepare your second tooth. So
you can go easy like that without
concern if the blood is going to
come or not because you controlled
it by stopping your procedure and
using your air flow and that’s it,”
says Dr. Eric Caron, a prosthodontist
with Dental Wings.
10 | Digital Esthetics | JUNE 2016

02 | You can use it over and
over again. “If you need it in the
future for whatever reason, it stays on
the computer, and it’s there. You can
go back and see what the patient used
to look like. You can use it as many
times as you want. It never changes;
it’s a permanent thing. So say they
pour the impression and somehow
the tech drops it and the model
breaks. They’ll probably re-pour the
impression, but it’s not going to be
as accurate as the first pour,” Nicole
Calderone, RDAEF2 says.

03 | You can communicate
easier with the lab. “If the doctor
wants to mark the margin so the lab
has a better idea of where they want

05 | You know the impression is
accepted before you even send
it off. “The computer will tell you if
this is a good image or not. There’s
no more rejection. When you take a
traditional impression, you send it off,
and two or three weeks later, you get it
back saying ‘No, we can’t do it. You’ve
got to take another one.’ So the time,
convenience and aggravation for not
only the patient but for the operator,
is gone with digital,” notes Tija Hunter,
dental assistant and vice president of
the American Dental Assistants Association. O

PHOTO: STEVECOLEIMAGES / GETTY IMAGES

The patients love them. Many
labs prefer them. They are
easier for clinicians and staff to
take. Digital impressions have
multiple beneﬁts for a practice.
Here are ﬁve reasons clinicians
should give them a look:

received by your laboratory, and that’s
a huge benefit. If you need something
done quickly, you submit and within
an hour, that entire file is uploaded
to your laboratory,” says Dr. Marc
Geissberger, Professor and Chair of
the Department of Integrated Reconstructive Dental Sciences at University
of the Pacific.

INTRODUCING THE ORIGINAL
UNIVERSAL FINISHING SYSTEM FOR
HIGH-STRENGTH CERAMICS.
Universal. Essential. Efficient.

Get the Complete Solution
Finish composite restorations easily with the
Jiffy Composite Adjusting and Polishing Kit
and the Jiffy Composite Finishing Kit.

800.552.5512 | U LT R A D EN T. C O M
© 2016 Ultradent Products, Inc. All Rights Reserved.

The Download

Examining what we’re covering
this month—and why.

A NOTE FROM THE EDITOR

Introducing
Digital Esthetics
Unpacking the exciting new world for
dentists and dental laboratories.

Ryan Hamm
ryan.hamm@ubm.com

Mission Statement
Digital Esthetics provides dental
artists with cutting edge techniques,
contextually meaningful product
information and relevant insights
into the newest products and trends.
Intentionally created to be a primary
resource for both dentists and dental
technicians who seek to incorporate
digital tools to pursue creativity,
Digital Esthetics helps creative dental
professionals improve their businesses and their patient care.
12 | Digital Esthetics | JUNE 2016

Imagine for a moment that you were a
computer engineer or programmer back
in 1992. You’d been reading about the
World Wide Web, and perhaps you’d
even played around on some research
software being called a “browser.” But it
was a pain to use the ﬂedgling internet
and trying to explain what it was to
non-computer-savvy friends and family
was even harder.
And then, in 1993, a web browser
called Mosaic was launched. While you
might not remember Mosaic, it was one
of the ﬁrst applications to popularize the
World Wide Web—and you certainly remember its spiritual successor, Netscape
Navigator. Mosaic gave us features we
assume are default today—the back button, the URL bar and more. It changed
the way we think about being connected, and let people in on the power
of the internet. It didn’t single-handedly
change the world, but it provided a new
tool to let the world-changing power of
the web become accessible to the average computer user. It showed that early
predictions that the internet would one
day change how people work, live and
play were more than a possibility—they
were an inevitability.
That process was similar to dentists
and dental technicians in the mid-1980s.
Perhaps they’d read about new techniques
involving machining technology to both

the lab and chairside. Perhaps they’d even
seen a demonstration of the technology at
a school or at a conference. But until the
CEREC system was released in 1987 (with
additional innovations coming in 1994 and
2000), it was hard to describe. And then,
suddenly, the predictions of the future became a little easier. With each upgrade to
a system that actually produced usable results, the idea of a digital workﬂow moved
from an idea to a reality to inevitability.
That inevitability brings us to Digital
Esthetics.

Where everything is going
What you hold in your hand represents
where we think the dental world is going. Notice I didn’t say the “lab” or the
“clinical” world—digital tools are making
those terms less and less meaningful
to describe how dental work is actually done. That’s one of the biggest
changes that technology has brought to
the dental world. It’s no longer possible for work to be siloed off in either
lab or clinical workﬂows; instead,
dental technicians need to know digital
impressions are taken and how ﬁnal
results will impact patient care, while
dental practitioners must understand the
lab-based CAD/CAM process and the
evolution of digital materials. What the
digital workﬂow has done to dentistry
(and what it has enabled dentistry to
do!) is revolutionary—and there’s no
going back.
However, that isn’t a scary concept!
Your editorial team at Digital Esthetics,
comprised of a team of journalists and
backed by an Editorial Advisory Board
ﬁlled with expert dentists and dental
technicians, truly believes the digital
workﬂow offers solutions and opportunities that can help practices, dental
laboratories and patients. We think the
digital workﬂow can improve efﬁciency
and bottom lines, but we also think it

The Download
A NOTE FROM THE EDITOR

can improve patient care and dental
team cooperation.
But we also believe that just because
digital tools make restorations and
prostheses faster and more collaborative
doesn’t mean that skills and esthetics are
no longer needed. Sarah Anders, COO
of Ivoclar Vivadent North America,
said, “we must never lose sight of the
fact that we are replacing a patient’s
anatomy and this deserves the human
touch.” That’s the mindset behind
Digital Esthetics—yes, we believe digital
tools and the digital workﬂow enable
dental professionals to do their jobs
better than ever, but we don’t believe
those changes should sacriﬁce any
commitment to quality and esthetics.
We think digital materials represent a
breakthrough in esthetics, but we also
know that beautiful ﬁnal results don’t
just happen; it requires a skillful technician working with a skillful dentist working with a skillful team. That’s why our
name is Digital Esthetics. We believe—in
the present and future of dentistry—you
can’t separate one part of the name
from the other.

What we’re all about
So what can you expect from Digital Esthetics? Simply put, we’re dedicated to
bringing you techniques, tips and howtos, product information and interviews
with real users, all talking about how
digital dentistry is happening in context.
We’re bringing you articles that tackle
what’s happening in dental technology
today, and what that means for the
future. Digital Esthetics will concentrate heavily on step-by-step techniques
because you’ve told us that’s what you
want most from dental magazines, and
we think it’s the best way to show how
these products and workﬂows actually
function in the real world.
Naturally, Digital Esthetics won’t be

limited to the printed pages you hold in
your hand. We’ve also relaunched our
Dental Lab Products website at DigitalEsthetics.com. It’s part of the Modern
Dental Network, a collection of websites
that links the entire dental team under
one common portal. Digital-Esthetics.com
will focus on coverage of the digital workﬂow, showcasing products, updates and
techniques—it won’t just be print articles
in web format; instead, it will complement
and provide a different experience for
readers and users. To keep up-to-date, sign
up for our newsletter.
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“

We’re bringing
you articles that
tackle what’s
happening in
dental technology
today.”

We’re also working on the Digital Esthetics app. We’ve designed it from the
ground up to be optimized for tablets—
subscribe at the Apple App Store or at
the Google Play Store.
We are so excited to bring this new
vision of the dental workﬂow to you.
And we are dedicated to walking with
you every step of the way. Whether
you’re a dentist, a dental technician, a
dental team member or you’re in another role that takes patient care seriously,
Digital Esthetics is for you. We are truly
technologically minded and esthetically
committed, and we hope our mission
helps you improve your business, your
bottom line and your ability to take care
of people. O
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Digital in Context

Learn how an All-on-4 technique can create
amazing fixed restoration results.

TECHNIQUES

A better screw-retained
zirconia prosthesis
How screw-retained, porcelain-layered zirconia can be a better
option for fixed dentures.

Luke S. Kahng,
CDT
LSK121 Oral
Prostehtics,
Naperville, Illinois

For some time now, we have been fabricating screw-retained dentures with great
success for the dentist and the patient
alike. Using the All-on-4 technique and
placement of four-to-six implants, we’ve
created a new and better solution for edentulous patients in need of a denture.
There are two types of restorations we can generate for
our patients in need of such service: Traditional Denture or
Zirconia Prosthesis. Below we will discuss the pros and cons
of the two solutions.

Traditional Denture vs.
Zirconia Prosthesis
Traditional Denture
t Palate covered
t Removable
t Can fall out
t Adhesive may be needed
t Discolorate
t Porous
t Bulky
t Wears out in few years

CAPTIONS
Fig. 01 After pouring up impression
Fig. 02 Maxillary duplicate denture
Fig. 03 Wax try-in
Fig. 04 Computer image

01
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Fig. 05 In-lab Motion Mill 2 machine
Fig. 06 Gum color for gingival area
Fig. 07 Bottom image pertains to case
Fig. 08 Post-sintering, cool down stage

02
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04

03
05
Zirconia Prosthesis
t Palateless
t Fixed
t Mounted semi-permanent
t No extra maintenance needed
t Does not change color or stain
t Easier to clean like natural teeth
t Small
t Virtually wear-free
In the author’s opinion, a zirconia
prosthesis is the better long-term option
for this type of denture restoration. It
can be utilized with a screw- or cementretained denture and because the material is heavier than the All-on-4 bar, the
restoration mimics nature. His preferred
method for this restoration is to layer
the material because full monolithic
zirconia has too high of a value. Our
article will, therefore, involve an actual
layered zirconia case.

Case study
After pouring up the impression for a
case of this nature, the technician’s ﬁrst
step should be to make certain there is a
veriﬁcation index completed by the dentist (Fig. 1). If there is not, either the lab
technician or the dentist will have to make
one for the case. This is because in order
to fabricate a screw-retained denture in all

one piece, the index is a necessity. The Rx
will indicate what the doctor prefers.
Next, the technician will need a bite
block and to set the teeth—preliminarily—and determine which teeth are in or
out, too far, too little, etc. If the implant
position is placed too far out in the
mouth, it is not possible to fabricate a
screw-retained denture. The technician
will have to examine the appearance of
the implants after scanning and discuss
his evaluation with the dentist as well as
offer options. In our case, it was decided
that the best restoration option was layered zirconia, as mentioned previously.
In Figure 2 the reader is given a view of
the maxillary duplicate denture. With this
particular side angled view of the mounted
model, the author observed and veriﬁed
the mandibular/maxillary occlusion and
the length of the occlusion for a correct
patient bite. In Figure 3, the author has
created a wax mandibular try-in for the
dentist to try in the patient’s mouth. After
doing so, and receiving approval from the
patient, the dentist sent it back to the lab.
The author then mounted it on the cast
model and duplicated it, noting teeth size
and length. He then did a preliminary
scan and design, putting back whatever
is necessary to the facial area. During the
scan, he could then measure the ﬁrst cut

06

07

08
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Fig. 09 GC Initial porcelain colors
used for this case

11

Fig. 10 First bake
Fig. 11 Occlusion view, first bake
Fig. 12 Final, on the model
Fig. 13 Mirrored image
Fig. 14 Mirrored image with
implant screws, pre-titanium base
cementation

12

13

back on the lower anterior teeth numbers
22-27—approximately a 7/10 inch cut.
Using a computer program (Fig. 4),
the author set up the nesting/before-milling platform. He conﬁgured the sprue,
thickness inside and out and spread it
about evenly to prevent rocking on the
model after the sprue was complete.
Next we have post-milling appearance
(Fig. 5), using a Motion Mill 2 machine.
16 | Digital Esthetics | JUNE 2016

The gingival area is orange in color
within the thin area pictured in this image (Fig. 6) for numbers 22-27—the actual
cut back area we can see through the
grinding marks on the model. In order to
bring in the gum area for hygienic purposes underneath the denture, the author
tweaked his work as much as possible so
as to be certain there was not a potential
food trap problem for the patient. In the
next photo, (Fig. 7) we should focus on
the third or bottom image as that pertains to this case study. The other two are
part of the picture but are involved with
regular production cases. The procedure
for each is the same regardless—checking
for lack of room, etc., in the evaluation.
The base color for this case is B1, gingival color chosen was pink.
After sintering, (Fig. 8), the zirconia

copings are left to cool down. The copings in this image are, again, part of the
daily production but our attention should
be focused upon the zirconia framework
which was used for this particular case
study. In order to create a natural effect
for the gum, dentin, translucency and
incisal colors, the author used a combination of seven colors, as seen in (Fig. 9).
After the ﬁrst bake with gum color,
dentin and enamel color were applied
to the restoration on the model (Fig. 10).
An occlusion view after the ﬁrst build-up
follows (Fig. 11). Figure 12 shows the
ﬁnal ﬁnished restoration, on the model
and two mirrored images before the titanium base was cemented (Figs. 13, 14),
with implant screws included in ﬁnal.
The titanium base was cemented next.

Conclusion
This particular implant case was not so
difﬁcult. The steps were: diagnosis, plan,
wax try-in stage, PMMA digital scan; then
a tooth shape, contour, mid-line, vertical
and horizontal line check. The patient
tried in the restoration and gave approval.
How the restoration is prepared and fabricated depends on the Rx and the patient
needs. The author is careful to watch
out for rocking on the model in order to
prevent breakage. And the ﬁnal result
is a beautiful implant porcelain/zirconia
screw-retained denture! O
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Tracking a digital case from start to finish
shows what’s really possible.

TECHNIQUES

How going digital can
revolutionize esthetics
Tracking a case from start to finish that shows how a digital workflow can lead to increased performance and esthetics.
By Steve Daggett, CDT

We rely on digital advancements and technology as an integral part of our own day-to-day lives, and the rapid advancement of digital technology for the dental industry means
that we can’t ignore it in our professional lives either.
Since our lab began accepting digital scan ﬁles more than six years ago, we have
seen ﬁrsthand how digital scan ﬁles can improve dentist/lab communication, contribute to overall increases in efﬁciency, and enable better accuracy. More and more
dentists are beginning to adopt digital scanning technology, and the results we’ve
seen in our lab make it clear that this is a technology that has numerous beneﬁts
to dentists, labs and patients. At D&S Dental Laboratory, the integration of digital
technology is key to our success. It enables easier client communication, more efﬁcient workﬂows and better overall results.
With traditional impressions, there is more time and energy involved in the process before we may detect an issue. When our lab encounters an issue with a digital
scan, we can quickly call the dentist and email them the scan ﬁle. Then, we simply
point out in real time where any details are missing from a scan, and we can get the
ﬁnal product to our customers quicker. When we communicate with our dentists
about the beneﬁts of digital scanning, time-savings is certainly a popular topic.

01

02
CAPTIONS
Fig. 01 The initial crown prep.
Fig. 02 A digital scan was captured
with the 3M True Definition Scanner.
Fig. 03 The scan and margins were
reviewed and approved on the
monitor.
Fig. 04 The prescription was submitted to the laboratory through
the 3M Connection Center.
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Fig. 05 Software was used to mark
the margins of the crown.
Fig. 06 Full contour design is created.
Fig. 07 Crown is milled from a Lava
Plus zirconia block.
Fig. 08 The Lava Plus zirconia disc
available from 3M provides another
option for labs.

03
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High performance zirconia

07

To that end, we make it a top priority
to utilize a digital workﬂow for as many
steps as possible. Our lab can receive
digital scan ﬁles from customers in minutes, allowing us to avoid spending time
pouring up a mold and scanning it into
the system, as we must do with traditional impressions. Increased efﬁciencies
in workﬂows and less chance of error
beneﬁt both the lab and the dentist.
With digital scanning, our remake
percentage is less than 0.5 percent, which
is a huge advantage. We have extreme
conﬁdence in scan ﬁles, enough so that
we often are able to utilize model-less
workﬂows. Currently, our lab is around
98 percent digital, and it’s extremely
efﬁcient for us. We can use state-of-the-art
technology for our clients, and we can
offer the best possible product at the best
possible price. With digital comes consistency and conﬁdence, and it’s something
that allows our lab to perform at the
highest level possible.

Beyond the advancements in digital
scanning that improve lab efﬁciency,
patient communication and results, new
materials in the industry are providing
stronger, more ﬂexible and esthetic
restoration solutions. Our lab has transitioned from classic 3M Lava™ Zirconia
to 3M Lava™ Plus High Translucency
Zirconia—utilizing a new generation of
zirconia that maintains strength, while
providing improved esthetics.
The unique zirconia powder and
shading liquids offer the ability to create
highly customized restorations, and
the material was recently made available in a disc format for open-source
milling (Fig. 8). Now, the Lava Plus
High Translucency Zirconia Disc is
indicated for full-arch restorations,
providing the ﬂexibility that many
labs seek.
The improved esthetics of this material enable labs to choose what works
best—either monolithic restorations, or
to stack or press porcelain for a traditional layered restoration. The greater
level of translucency is made possible
by high quality processing of the zirconia to minimize impurities and structural defects. Our lab has found that this
high quality processing contributes to

fewer problems with fracturing during
the milling process.
Esthetically speaking, a primary
standout aspect of this material is the
fact that it matches the VITA® Classical A1-D4 shades, plus two bleached
shades. Many materials on the market are becoming more esthetic and
offering ﬂexibility—and this combination of coloration possibilities and
high material translucency means that
labs can achieve outstanding esthetics

08
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CAPTIONS
Fig. 09 The milled Lava Plus crown
in its green state.

09

Fig. 10 The crown was immersed in
dying liquid.
Fig. 11 The crown is placed in a
sintering tray and fired.
Fig. 12 A final shade comparison
was done after staining and firing.
Fig. 13 The final crown on the model.

10

regardless of whether they are creating
veneered or monolithic restorations.
The below monolithic crown case was
completed by our lab using an all-digital
workﬂow. We utilized scan images from
the 3M True Deﬁnition Scanner and 3M
Lava Plus High Translucency Zirconia
for the restorative material.

At the dental office

11

12

01 | The patient had a large MOD
amalgam restoration with recurrent caries. Due to the size of the restoration, its
location in the mouth, and the patient’s
bruxism, it was determined that treatment
with a monolithic Lava Plus zirconia
crown would be most appropriate. The
amalgam and caries were removed and
the tooth was prepared for the crown
(Fig. 1). The 3M True Deﬁnition Scanner
was then used to capture a digital scan of
the mouth (Fig. 2). After reviewing the
scan for completion, the prescription was
submitted to the laboratory via the 3M
Connection Center (Figs. 3-4).

At the lab
02 | Once the lab received the scan,
software was used to mark the margins
(Fig. 5). The scan was then imported
into CAD software and the full contour
design was created (Fig. 6).

13
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03 | The CAM ﬁle was calculated by the
software and the crown was then milled

(Fig. 7). Going forward, new zirconia discs
offer another solution for labs (Fig. 8).

04 | Once milling was complete, the
block/restoration was removed from the
mill and a high-speed ﬁne diamond bur
was used to cut the crown from the block.
The sprues were smoothed and the green
state Lava Plus crown was cleaned to
remove any excess dust (Fig. 9).
05 | To stain the crown, a mixture of W3
and A1 Lava Plus shading liquids were
applied with a brush to the incisal half of
the crown. Color markers were used to
track where the incisal shade was placed.
The entire crown was then immersed for
two minutes in the body shade of Lava
Plus shading liquid (Fig. 10). The crown
was then carefully removed and excess
liquid was blotted from the surface.
06 | The crown was placed on a sintering tray and ﬁred (Fig. 11). Our laboratory has found that Lava Plus zirconia is
able to produce consistent results with a
fast ﬁring cycle of just four hours, which
includes drying and cooling time.

07 | After ﬁring was complete, ﬁnal
contouring and characterization were
performed, including ﬁnal ﬁnishing of
the margins and minor adjustments to
interproximal and occlusal contacts. The
ﬁnal shade is conﬁrmed (Fig. 12) and
the crown is prepared to be returned to
the dentist for ﬁnal seating (Fig. 13).

Conclusion
The efﬁcient workﬂow described here is
very typical for a case utilizing the 3M
True Deﬁnition Scanner and Lava Plus
zirconia. With a highly accurate digital impression and an esthetic and strong monolithic crown, workﬂows are simpliﬁed for
both the dentist and the laboratory. In the
end, the patient beneﬁts from a naturallooking restoration that will stand up to
wear in the mouth and continue looking
great for the long term. O
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A dentist and laboratory technician discuss
a team approach to guided surgery.

An integrated surgical
guide workﬂow
A dentist and laboratory technician discuss a new digital
workflow providing surgical guides.
By Dr. Neal Patel and Marina Caponigro, MDT

Implantology is one of the biggest growth areas in dentistry. The CEREC® and inLab® systems are an ideal way for
dentists and laboratories to work closer together to create
added value for their services. Dentsply Sirona’s CEREC and
inLab systems continue to support dentists and dental lab
technicians with their implantology cases.
To simplify the process, the two softwares work together to facilitate a joint workﬂow between the dentist and lab. This step-by-step case shows how we used the
CEREC Guide 2 and inLab SW 15 for a completely digital fabrication of an
implant surgical guide.

STEP-BY-STEP
Fig. 01 Optical impressions (a digital
scan) of the case were obtained by
the doctor using CEREC Omnicam
and CEREC 4.4 software.
Fig. 02., 2a A virtual tooth (digital
wax-up) was designed for the patient
using the CEREC 4.4 software.
Fig. 03 The virtual wax-up design
was imported as a *.ssi file and
sent to the GALILEOS CBCT (cone
beam computed tomography) reading workstation.
Fig. 04 The CBCT scan was acquired
using Dentsply Sirona Galileos.
Fig. 05 The GALILEOS CBCT scan
provides 3D diagnostic imaging
for comprehensive dentistry and
diagnostics.
Fig. 06 The *.ssi file from the digital
wax-up was integrated within the
GALILEOS implant software.
Fig. 07 The virtual wax-up was then
integrated into the CBCT scan.
Fig. 08 Integrated implant treatment planning software allows the
clinician to virtually plan implant
placement in 3D.
Fig. 09 A cross-sectional image showing the integrated CAD/CAM virtual
restoration with the planned implant.
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CAPTIONS
Fig. 10 A volumetric analysis of
comprehensive implant planning.
Fig. 11 The implant sleeve system
was modified to the CEREC Guide
2 for guided surgery.
Fig. 12 A comprehensive implant
plan was exported to the laboratory’s inLab SW 15 via a completely
digital workflow.

10

Fig. 13 A view of the inLab SW 15
importation of a comprehensive
implant plan.
Fig. 14 The material inCoris
PMMA was selected as the definitive material for the surgical guide
milling.

15
11

Fig. 15 The lab then trimmed the
digital model for the design of the
implant surgical guide directly in
the software.
Fig. 16 Parameters were set for
specific fit and thickness of the
surgical guide.

16

12
17

Fig. 17 Sleeve and design tools
for the surgical guide are also
available to the inLab SW 15
technician.
Fig. 18 An automatic proposal
of the surgical guide was then
displayed in the inLab SW 15 with
various tools available to modify
the design (i.e. addition, removal
and integration of viewing windows).
Fig. 19 Positioning of surgical
guide within the inCoris PMMA
material disc using inLab SW 15.
Fig. 20 A sample of the inCoris
PMMA guide disc before milling.

13
18

Fig. 22 Removal of surgical guide
from milled disk.

14

Fig. 23 The clinically seated
surgical guide for guided surgery.

19
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Fig. 21 The laboratory was then
able to produce a completed
milled surgical guide using the
inLab MC X5 milling machine.
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PREMIOtemp

With CEREC Guide 2 and inLab SW 15, Dentsply Sirona provides dentists and laboratories the technology needed to expand
their offering to include guided surgery. This will allow more doctors to safely place implants. Using these softwares, the clinician
can communicate data with inLab SW 15 owners for fabrication
of surgical guides without analog models or impressions. The
CEREC and inLab 15 SW integrate seamlessly, allowing a laboratory to create a precise surgical guide using implant data from
the doctor’s implant
planning. O
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MaxAlign, a new app from Whip Mix,
helps make measurements easier.

How a tablet computer
can help with results
The MaxAlign app from Whip Mix can digitally improve the
articulation and measurement process. | Information provided by Whip Mix

Lorena Lighthart
Product manager,
Clinical Products
Division, Whip Mix

According to research, people speak on
average 16,000 words per day. Yet among
all those words, all too often important
details are left uncommunicated. Fortunately, some of these details can be
shared through photography.

It has been said that approximately 80 percent of restorative cases are being sent
to the lab without any type of patient photography. Also often missing are bite
records and facebow registration records. Without this information, the lab technician may be left to guess the best place to mount models on an articulator.

There are three results that can happen if one guesses where to mount the
models:
O the lab tech was really good at guessing and the restoration created on the
model ﬁts well
O the dentist will need to use valuable
chairtime to adjust the restoration in the
mouth
O the restoration will be sent back to
the lab to be reworked, causing the
dentist and patient both to reschedule
their time
In 2015, Whip Mix introduced new
technology into the dental market to
help make it easier to capture some
of this patient information. The new
product is an app called MaxAlign,
which uses photography taken on a
tablet to capture vital patient landmarks
that show the relationship between the
upper teeth and the patient’s head. This
photo with landmarks can then be sent
to the laboratory for mounting models
on most Denar, Hanau and Whip Mix
articulators.

Max in the dental office
Max can be used in the practice for
many cases, including esthetic, edentulous and three-plus unit restorations.
Max, through photography, will capture
28 | Digital Esthetics | JUNE 2016
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be able to conﬁrm this contact on the
models when they are both mounted.
Otherwise, leave blank, and save.
With these three easy steps, photography and records establishing the
relationship between the upper teeth
and patient’s head have been captured
and saved to be used in mounting the
models as well as for patient documentation.

Max in the lab

01

02

the patient’s facial midline, horizontal
cant and anterior/posterior angle.

Procedure

03

04
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Set the tablet parallel to and about 8-10
inches away from the patient’s face. It
is recommended that the patient use
retractors to give you the most accurate
view of the teeth.
Next, line up the patient’s facial midline with the vertical red line, and the
horizontal edge of the centrals with the
red horizontal line. Click “Arm Auto
Capture” to take the photo (Fig. 1).
There will be a two-second delay before
the picture is taken.
To complete the next step, measure
the width of the patient’s central in
millimeters. This measurement will be
used to size the photo that you have
taken (Fig. 2).
Increase or decrease the size of the
photo until the patient’s centrals ﬁt
inside the skeleton of the teeth. Press
“OK” to save the photo. This step
will ensure that the focal point of the
camera gives the lab a correct 1:1 ratio
from the tablet to the mounting stand.
If mounting the models in centric
relation, determine the patient’s ﬁrst
point of contact. Document this on
page three (Fig. 3). The lab will then

Having this information in the lab
will help ensure that the model is not
mounted incorrectly causing the ﬁnal
restorations to be canted, or the midline
be off, or both.
This case was mounted from impressions without any photography or
records. With the information available,
the mounting looks accurate (Fig. 4).
In reality, both the facial midline
and mandibular midline are off center.
The actual patient’s facial midline is the
black line to the left of the frenulum in
the pink, and the mandibular midline
is between the second and third teeth
starting from the left. Imagine how a
restoration made from this mounting
would ﬁt.

Lab set up
The dental lab will use the tablet attached to a labstand that should sit on
a stable counter that is high enough
so the lab technician can sit directly in
front of the tablet. The labstand can be
attached to the counter if desired for
additional stability. The lab technician
will look through the image on the tablet, and putting both arms around the
tablet, adjust the model on the occlusal
stand behind the tablet.

Procedure
The lab will use Max in conjunction with a labstand for mounting the
maxillary model (Fig. 5). While looking
through the photo of the patient, the
model on the lab stand will also be
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CAPTIONS
05

visible. By moving the blue capture bar
from one side to the other, the transparency of both images can be increased
or decreased.
The lab technician will tilt the stand
so that the model on the stand is in the
exact same position as the teeth are
positioned in the photo.
Once the model is positioned correctly on the stand, the lab technician
will take a photo of the model for veriﬁcations (Fig. 6). Both the photo of the
patient and the photo of the model can
then be enlarged to ensure the mounting is accurate.

Fig. 01 Taking the photograph of the
patient.
to share the needs of the patient, and to
document the patient’s case. This information, when received, helps everyone produce great looking and ﬁtting
results. Save a thousand words each day
with every picture taken by Max. O
Lorena Lighthart is the Product Manager
for the Clinical products division at Whip
Mix. She has worked in the dental industry
for more than 30 years. Lorena works with
a myriad of experts in the ﬁeld to bring new
products to market that support dental function, esthetics, and health and wellness.

Fig. 02 Properly measuring the
image.
Fig. 03 Determining the first point
of contact and the width of the
centrals.
Fig. 04 A mounted case that looks
right—but isn’t.
Fig. 05 Using MaxAlign in the lab
with a stand.
Fig. 06 The lab uses a model for
verifications via the MaxAlign.

Conclusion
The photography and records captured
by Max take minutes to do, and may
save a great deal of time and stress later
if the restoration needs to be reworked.
Max is an easy and fun communication tool for both the dentist and the lab
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New technologies, new
materials, new workﬂows
How going digital has changed everything—from the chair to the
bench to the patient experience. | By Robert Elsenpeter, Contributing Writer

Designing in CAD software has gotten smarter
than ever (photo courtesy
Core3dcentres)
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for can ﬁnd help in partnering with a
milling center, like Core3dcentres for
instance.
“If they have a scanner but no milling
capability, they can send us their designs
and we can mill it,” says Jason Atwood,
CDT, Senior Digital Solutions Adviser,
Core3dcentres. “If people want to get
into their own milling, there are a lot of
“As the growth occurs, people have
different options. The only advice I would
jumped fully in and adopted full-digital
give is that you should do your research
technology,” Dr. Tysowsky says. “There
and only invest as much as will provide
are those who are a master at the top
you with the needs that your lab has curlevel, doing a majority of the restorations
rently. A large investment, sometimes, is
with it. Others use connected systems
a little bit scary, and in a lot of cases not
where they might transfer information
necessary, because the
to laboratories or do
cost for maintaining these
posteriors only, and for
machines and hiring the
anteriors they may use
The new
right people to run them
traditional labs. And
workflows that
can be offset by sending
the people entering the
digital dentistry
to a milling center.”
market today want to
makes possible,
The new workﬂows
get into digital technolultimately,
benthat digital dentistry
ogy, but maybe doing
efit the patient”
makes possible, ultimatescanning only to try
ly, beneﬁt the patient.
and integrate. If they
“Some of the new
get comfortable with it,
developments we have made in the most
they can always expand and get into full
recent past have really helped in cutting
automation and CAD/CAM and milling
the number of ofﬁce visits for patients
in their own ofﬁces.”
down and the amount of time they have
Labs that need to embrace more of a
had to spend in the chair,” says Adrienne
digital workﬂow than they are prepared

When smartphones came out about a decade ago, they
were a novelty. It was fun to have the internet in your
pocket. It was cool to have pictures and movies at your
ﬁngertips. But smartphones have moved beyond mere
novelty and are now a necessity.
Such is the case with CAD/CAM and digital dentistry. A decade ago, it was unique
for labs to be able to produce restorations
using a scanner, computer and mill. Now,
however, it is becoming necessary for the
business. The new workﬂows made possible because of this technology are likely
to become standard in the very near future.

Workflow
Maturing new workﬂows depends on a
number of factors, not just technology.
While introducing a feature-rich CAD/
CAM system is important, new workﬂows depend on other components all
working together.
“Dentistry used to be a materialsoriented industry, and today the process
evolution is just as important as the
materials,” says Dr. George Tysowsky,
Senior Vice President of Technology at
Ivoclar Vivadent. “We’re looking not
only at how to make a stronger material, or a more polishable material, or
a more esthetic material, but what’s the
entire process that can streamline the
development of that restoration in a
more effective fashion? Digital technology plays a very, very critical role in that.
When we have R&D teams now, it’s not
just material science people, it’s process
people who look at the combination of
the whole picture of what’s the chemistry,
what’s the material, what is the most effective process for ﬁnal fabrication?”
Both doctors and labs can get as deeply
into the digital world and embrace whatever workﬂows that their interests—and
budgets—allow.

“

Digital materials are making esthetics and strength more reliable than ever
(photo courtesy of CAP).
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“I think the next shift—and it’s already
begun—that’s going to be standard practice
very soon is what we’re calling model-less
crowns,” Atwood says. “Where a patient
can go in, get an intraoral scan and the
crown and everything can be designed
virtually, manufactured virtually with conﬁdence, and sent back for immediate insertion without ever producing a model.”

Scanning
Digital workﬂows start at scanning—either at the doctor’s ofﬁce with an intraoral scan or in the lab when a model or
an impression is scanned. With intraoral
scanners becoming increasingly affordDesigining with software allows immediate visibility of what the ﬁnished
able, more doctors will use the technolresult will be (photo courtesy of Vulcan Custom Dental).
ogy, and labs need to be prepared to
handle those cases.
thing; the hottest workﬂow.”
“We have data that suggests that 39
Slevin, CAD Specialist/Trainer for DAL
Implant quality and placement is enpercent of all dentists are going to buy an
DT Technologies. “It has also increased
hanced by digital dentistry and the overall intraoral scanner in the next three years,
the predictability factor. Doctors and
outcomes are improved.
and of course [that will] have a tremenpatients can now view everything before
“One of the things I’m seeing is how
dous impact on the way labs work today,
it is manufactured, increasing everyone’s
doctors whose practices are based off of
because, suddenly, one third of their
satisfaction.”
referrals are looking to enhance what
jobs will come in on an intraoral scan in
they’re doing for their referral base,”
a digital ﬁle rather than a conventional
New and improved
impression,” Fisker says.
New workﬂows made possible with CAD/ says Mark Ferguson, General Manager,
Vulcan Custom Dental.
On the lab side of
CAM technology include previously
“So we’re seeing implant
scanning, Bob Cohen,
impossible things like digital dentures,
Implant
surgeons that are sending
CDT, President at
model-less crowns and custom-designed
quality and placethe patient back with
Custom Automated
implants.
ment is enhanced
an abutment already
Prosthetics notes that
“Digital dentures are the only major
by digital dentistplaced so that the refertechnology advanceindication that is not covered by CAD/
ring doctor, who may
ry and the overall
ments are improving
CAM,” says Rune Fisker, Vice President
not be comfortable with
what labs are able to
of Product Strategy at 3Shape. “We really
outcomes are
handling tiny little screws
work with.
see a big change coming there. Digital
improved.”
in the patient’s mouth
“Desktop scanner
dentures are going to take off, if not this
or something like [that],
manufacturers have
year then for sure next year. And it’s
for them it’s now just right back into their
been working to perfect impression scannot just to allow labs to make a cheaper
wheelhouse of cementing a crown on a
ning,” Cohen says. “It is far more difﬁcult
denture, but it also allows them to reduce
prep.”
to scan an impression as compared to a
the number of patient visits. Digitization
One of the promises of digital dentistry
model. That said, a scanner that can scan
allows you to take a number of steps in
is the ability to create and produce a
all analog impressions can shorten manuone goal, so rather than ﬁve visits, you
crown, all within the CAD/CAM system.
facturing cycles as it enables simultaneous
might be able to reduce the total number
It’s certainly nothing new, but Atwood
parts of manufacturing. Through impresof visits to three and likely even two.
sion scanning, for the ﬁrst time, one can
Worldwide, digital dentures are the hottest expects it to explode in popularity.

“
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also implement model-free workﬂows in
conjunction with analog impressions. This
will offer labs that embrace these scanners
a competitive advantage with a same-day
or next-day crown while eliminating the
cost of model production.”
Scanning technologies not only provide
the starting point for digital workﬂows, but
they can also connect well with other components, allowing for more opportunities.
“Open intraoral scanners are creating
additional opportunities for connections
to low-cost mills which could increase the
proliferation of chairside systems and the
cost of procuring them for the dentists,”
says Jim Buchanan, Director of National
Accounts at 3M ESPE. “Overall, there
will be more seamless integration of the
various devices and software allowing
greater ﬂexibility and workﬂow options
for dentists and labs.”
Another advancement in scanning
that help with new workﬂows is cone
beam (CBCT) scanning. The CBCT scan
gives doctors a better look at the patient’s
anatomy, which helps with things like
implant placement.

Incredible results with digital
tools (photo courtesy of Dental Arts
Laboratory).
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Implant Studio software. This new module
“CBCT becomes a really important
enables labs and/or dentists to simply
piece, because when you can treatment
merge a CBCT scan and a surface or
plan virtually in 3D for implant cases
model scan to plan implant-placement
and that sort of thing, that is deﬁnitely a
based on bone morphology and ﬁnal restotime saver,” says Dr. John Flucke, DDS,
ration tooth placement.
Technology Editor for
The software also designs
Dental Products Report.
surgical guides based on
“That saves you a great
Speed
the plan, very quickly,
deal of time, because
enhances lab
outputting an STL ﬁle
when you do the surgical
efficiency, of
for milling or printing
piece of it, and you can
course—but the
the ﬁnal surgical guide.
just sit down and pick up
end result is what
Interestingly, it appears
the handpiece and do
really matters.”
that most dentists that
the surgical piece of it in
place implants don’t
less time than you were
want to spend the time to
doing it before.”
learn the software nor take the time to do
the plan. That said, this is a great opportuDesign
nity for labs to offer a new very proﬁtable
Software innovations continue to occur,
service that will also generate new implant
making the process of restoration design
business.”
faster and more feature-rich.
Speed enhances lab efﬁciency, of
“The software has evolved tremencourse, but the end result is what really
dously, so we have new libraries,” Dr.
matters.
Tysowsky says. “The software is much
“Certainly we’re able to digitally design
more user-friendly. We have the copy systems, where they actually have libraries or more complex cases than we were ﬁve, 10
can judge adjacent and proximal dentition years ago,” Ferguson adds. “It seems like
to replicate the anatomy. It’s tremendously the CAD software manufacturers who are
trying to get the simple cases down to the
evolved from[when the] majority of the
least number of clicks, rather than trying to
work was to design the restoration by
say, ‘Well, ﬁve clicks versus six clicks, for a
oneself. The software can really do it all
simple coping, doesn’t really make a differfor you, and if you need to modify it, you
ence, but if my software can do a 10-unit
certainly have that ﬂexibility.”
case or a 14-unit case, as opposed to just
The continually evolving capabilities
a two- or three-unit case, then that really
of CAD not only make the work easier,
improves my software over the competibut they give labs opportunities for new
tion.’ I think more and more companies
income sources.
have gotten down to their least number
“CAD has become incredibly efﬁcient,”
of clicks, so now they’re really interested
Cohen says. “Designing a crown in just
in adding improved capabilities. The side
three or four minutes or just 20ish mouse
beneﬁt of that is that higher-end techniclicks can be accomplished very easily. I
cians that were previously doing cases that
expect initial CAD proposals to continue
may not have been able to be done in
to get closer to the desired ﬁnal contour,
CAD, because the CAD just couldn’t do
which will continue to reduce time and
a full-mouth, now they’re saying, ‘Okay,
cost of design. Other CAD developments
are likely to continue with new indications. my CAD software can do a full-mouth
now. I can start to incorporate a digital
For instance, 3Shape recently released
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workﬂow.’”
Complex cases become easier to design and produce.
“I expect that 100 percent of the work will be done digitally
from the moment the order notiﬁcation hits the lab,” Slevin
notes. “An example of how digital is a welcome relief to doctors and technicians: Say we have different indications such
as telescopic copings, a huge pressed zirconia bridge all under
an existing partial, a crown and an abutment, and the prep
or opposing needs relieved, and maybe a night-guard—all on
the same jaw. It is actually possible, and not intimidating, and
communication is a breeze; it can be designed and fabricated
quickly, and all with one scan, and all at the same time.”

Digital
Solutions
“Chairside-to-Lab”

Manufacturing
Advancements in the world of manufacturing are also making
new workﬂows exhilarating. While milling has been the chief
way to produce CAD/CAM-based restorations, newer technologies are poised to bring even more capability.
“Milling manufacturing pretty much is what it is,” Ferguson
says. “We can add another axis to a machine, but we’re really
limited with milling when it comes to the material. You can
really only mill a material as fast as you can mill it, and those
variables are already known. If I try to mill titanium too fast,
I’m either going to damage the titanium or damage the tool that
I’m using. Where I see a lot of really exciting development is
the additive manufacturing, whether it be laser printing, SLM
or SLA, [and how] the material manufacturers are coming out
with more materials. They’re coming out with more versatile
machines to mimic, say, an inkjet printer, where you have
three or maybe ﬁve different colors of ink, but you’re still able
to print full-color photos by the software being able to blend
those different colors together. As that moves into more dental
materials that are actually suited to go in the mouth, that’s going
to really knock the doors off our ﬁeld.”
While milling machines have experienced fantastic advancements over the past decade, Cohen expects to see the same
with 3D printers.
“From a hardware perspective, we have gone through ﬁve
years of advancement for better, cheaper milling machines,
thanks to rapidly proliferating digital intelligence,” Cohen
says. “The rapid rate of mill improvement has been amazing.
Laboratories using mills that are eight- to 10-years-old are likely
working with obsolete, antiquated technology. Today, there is
evidence of the same evolution for 3D printing. Competition is
heating up in the printer market and this is good for dentistry.”
How 3D printers handle materials will also be an important
factor in their utility.
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$20,000 in one to two years—maybe even
below that.”

Esthetics

Cases that used to rely on rudimentary techniques can now be fully digitally realized (photos courtesy of 3M).

“Materials for different indications
can be put in the same machine,” Fisker
notes. “Some years ago, there was one
machine that could print wax, and one
machine that could print a model, or
maybe a guide, and now you see the same
machines able to print a whole range of
different materials. It makes it much more
feasible to use 3D printing”
Fisker expects the prices for 3D printers
to come down even further, bringing the
machines within reach of more labs.
“3D printing is coming full-speed,”
Fisker says. “The printers have dropped
in price. We see them now at $25,000
where three years ago they were $50,000,
and we think they’re going to go below
38 | Digital Esthetics | JUNE 2016

If restorations don’t look like real teeth,
they are of little use. Happily, esthetics
have enjoyed a huge boost in quality. But
in order to take advantage of those beneﬁts, technicians have to keep pace.
“The ability of the CAD and the CAM
and what they’re able to accomplish
with design are more advanced than the
operators are right now,” says Dr. Michael
Gaglio, Senior Vice President of Marketing & Digital Communication for Ivoclar
Vivadent. “What has to happen is that the
operators have to catch up with the technology, because the CAD software just has
so many opportunities for creating predictable ideal esthetics and form—almost more
so than the traditional analog approach.”
Esthetics advances aren’t just occurring
on one front—they are coming from all
sides and expected to deliver even more
abilities in the future.
“3D facial scanning, available now,
will become better integrated into CAD
software, so designers will, for the ﬁrst
time, perform design into the face and lips
of our patients,” Cohen says. “3D printing
and intraoral scanners will become much
more mainstream. Materials for printing
will improve. We will likely see a printable ﬁnal restoration. [Intraoral scanning]
devices have come down in price, have
become considerably easier to use, are
smaller, powder-free, and have added efﬁciencies to workﬂows that are simply not
obtainable with analog impressions and
will help drive adoption.”
Ultimately, it is up to the
person at the computer—not
the machines—to deliver the
best esthetic results.
“The instrumentation has
contributed tremendously,
but still we have to rely on

artistry,” Dr. Tysowsky says. “We can
create monolithic restorations, but there
are various grades of the clinician or the
technician that’s operating the system that
has to judge whether it meets the ﬁnal
requirement, and it won’t require as much
effort, but may require some ﬁne-tuning
or adjustment to provide the optimum
characteristics and ﬁnal esthetic result.”

Materials
Technology isn’t solely responsible for
advances in digital dentistry workﬂows.
Materials, too, must be appreciated.
“Never before has the world of dentistry seen such beautiful zirconia that has
not sacriﬁced esthetics,” Slevin says. “Reliability comes into play by the technology
that the doctor and laboratory use in the
process of designing these units. Also, being able to overlay images of the patient’s
existing smile and desired smile into
the design process increases the desired
esthetics for the patient.”
The monolithic materials used by
digital dentistry continue to improve,
and are now stronger and more esthetic
than before.
“We are seeing a movement from layered restorations to monolithic restorations
mostly made up of either lithium disilicate
or zirconia,” Buchanan says. “Because of
its strength and most recently its increased
translucency, we are seeing monolithic
zirconia restorations prescribed at an
increasing rate. While mostly used in the
posterior in past years, high translucency
zirconia available to labs today is used for
both anterior and posterior restorations.
Now dentists can have a highly
esthetic restoration with the

Even a single crown
can be a work of art
(photo courtesy of Ivoclar
Vivadent).
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a reality. If this remains a barrier I would
ticolored and have multi-translucencies,
strength beneﬁts provided by zirconia.”
expect a ﬂow of new materials that is not
and will be the most lifelike monolithic
As good as the materials are, they must
yet available. Another alternative is milling
material to date. I believe this material
continue to evolve in order to keep pusha pre-sintered zirconia block. Glidewell
will become the standard of care for the
ing new workﬂows forward.
has launched a mill and BruxZir blocks
vast majority of crowns.”
“What has to
that facilitate milling fully sintered zirconia,
Materials are not only
complement it are
Materials
more esthetic and reliable, although this is fairly expensive solution.
new material developThe solution, BruxZir Now, includes the
but they are faster to
ments,” Dr. Gaglio says.
are not only
mill, tools and sintered BruxZir blocks.”
produce.
“Today, monolithic
more esthetic
“From
a
processing
is the big buzz in the
and reliable, but
perspective, we have gone Doctor’s POV
world, because, obvithey are faster to
from a nine-hour sintering Many of the new workﬂows either stem
ously, monolithic leads
produce.”
cycle to just two hours,
to the best strength,
from or directly affect the clinician. Dr.
saving over 75 percent of
but how do you create
Flucke says the ability to communicate
the time originally needed and collaborate with his lab generates betlayered esthetics in a
to sinter,” Cohen continues. “Through
monolithic material? That requires mateter results, because they can discuss cases
further zirconia development, this cycle is
rial developments that build-in lifelike
in real time.
likely to continue to become shorter, makesthetics into a monolithic format. While
“It’s a great beneﬁt when you can call
ing same-day zirconia crown even more of and you can say things like, ‘We just
both digital equipment and materials are
equally important, they have to develop
almost hand-in-hand in order for the
overall process to be enhanced.”
Evolving materials are improving
strength, quality, and esthetics.
“Esthetics wise, it’s impossible to get
around the materials,” Fisker notes. “Of
course, it is CAD/CAM materials that
have changed it, so in that sense it is
driven by CAD/CAM. For the ﬁrst time
we’ve seen more monolithic crowns now
SCAN
DESIGN
than we see PFM or hand-veneering. Is
dwos
dwio
that improving the esthetics? I will say
that the inexpensive crowns are getting
much higher esthetics, especially the full
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Using the right tools and CAM software can ensure better results (photo
courtesy of Core3dcentres).

took the impression and what do you
think of the lingual margin,’” says Dr.
Flucke. “When I’ve got a situation that
either I’m not sure of, or I’m not sure
of ‘will this work,’ or I’m not sure about
pushing the envelope with this one, I
rely on the lab to tell me their ideas
and, pardon the pun, their impression of
what I’m doing.”
It also affords the opportunity to avoid
problems before they actually become
problems. Dr. Flucke recounts a case that
his lab previously had a bad experience
with and was able to share their results
before the case was ﬁnally produced.
“I had had a situation when I ﬁrst
started doing lithium disilicate, and I
sent out a bridge to be done, and my
lab had done 10 very similar cases that
year,” Dr. Flucke remembers. “They
said every one of them broke. ‘We just
want you to know about that ahead of
time. We’ll do it for you if you want us
to, but we just want you to be aware
of this is what we’ve seen.’ And I love
that interaction, because they see things
like that that I don’t see. They see the
failures and learn about the failures, and
40 | Digital Esthetics | JUNE 2016

I only learn about my failures.”
The workﬂows made possible by digital
dentistry make that immediacy possible.
“When they can look right at an
impression on the screen, and say, ‘I
wouldn’t do that if I were you,’ and I’ve
just sent it to them, stopping and reprepping or choosing a different material is
a whole lot easier when you’re dealing
with digital stuff than with analog things,”
Dr. Flucke continues. “In the analog
world, by the time the lab gets the case,
it’s the next day—if you’re lucky. And the
one thing is—I can guarantee you—that
the patient is not still in my ofﬁce not still
anesthetized. When you’re digital, the lab
can make a recommendation, and I can
make the needed changes right there at
the chair. The patient is still anesthetized,
so it makes it easier all the way around,
as opposed to having to get the patient
back, having to get re-anesthetized,
which patients certainly don’t like; doctors don’t like; assistants don’t like.”

Collaboration
A fantastic attribute of digital dentistry
and its ability to usher in new workﬂows

is the overall ease of communication and
collaboration. Doctors and their labs; labs
and their milling centers; and even doctors
and specialists can easily work together
on cases on their ofﬁce computers, and in
some cases right on their smartphones.
“Doctors are busy and now, at their
convenience, they can see a design, use
measurement tools, ask any questions at a
time that ﬁts into their lives,” Slevin says.
“I see more and more texting as well—just
a quick text to let you know that contacts
or occlusion have been great, but maybe
a margin was a bit bulky or ‘Patient Jones
couldn’t make the appointment set, can
we get it sooner?’”
Buchanan encourages labs to provide
more service and value for their doctors.
“Many labs now realize that they need
to be more than just a supplier of crowns
for the dentist if they are to retain present
customers and attract new customers,”
Buchanan notes. “Dentists look to the
labs as a trusted advisor for information
around new digital technologies, new
workﬂows, and material innovations for
use in the traditional crown and bridge
procedure. Overall, labs will begin to
be challenged to take on the role of
manufacturing partner to help the dentist
increase their chairside productivity
through consistency in the product they
provide, turnaround time, and esthetics.
Digital workﬂows could help both the
dentist and lab work more efﬁciently,
removing many of the variables that are
present in an analog crown and bridge
workﬂow, which can lead to inconsistency and ultimately more chair time for
the dentist or continued remakes.”
One example of a communication and
collaboration system is 3Shape Communicate. It is a system in which everyone
involved in the case is able to use the
same tool to collaborate.
“[There is the] TRIOS scanner, of
course, but [3Shape is] integrating it with
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seamless to go from one stage to another
the lab scanner, with the milling center,
stage and back again.”
with everything so that the user interface
Fisker notes that some labs are reaping
is the same for everyone involved, which
the beneﬁts of digital dentistry for their
is pretty exciting,” Atwood says. “It’s a
collaborative efforts.
dental desktop that is an interface that
“Albensi Lab last year sent more than
the doctor can use, the lab can use, and
1,000 cases for design preview to their
it has all of the patient information and it
dentists,” Fisker syas. “It was a conventranslates into any of the different stages
tional scan, and now they can send it
of the workﬂow. So when the patient
for design preview so the dentist can
goes to the dentist, he can do case planlook at the design, and this way they
ning there, and they can do the intraoral
can improve the design
scanning there, and
and comment on it.
then they can electroniThere’s
This is really the future,
cally send all of that
no
way
to
get
that labs should be
information to the lab,
around it: CAD/
focused so much more
where they can digitally
CAM will continon service and working
design the restorations
closely with the dentist,
ue to evolve and
and then send it back to
and actually communithe doctor for approvbe [an] influence
cating on cases. This is
als, where the doctor
in dentistry.”
why we call it 3Shape
can see the 3D model
Communicate. It’s
and show the patient.
because it is meant for case communicaThey get the patient to see, on-screen,
tion, not just connecting the lab and the
what they would look like with the new
doctor. It’s extremely important for labs
restorations. And then once the approvto communicate more.”
als are given from the doctor and the
But there is a fatal ﬂaw in the current
patient, that information can then be sent
age of collaboration—people have to be
directly to the milling center, where they
involved and actually use the tools availcan fabricate, and then it all gets shipped
able to them.
back to the doctor. It just makes it fairly

“

Intraoral scanning brings the entire dental workﬂow into the digital future
(photo courtesy of 3Shape).

“The drawbacks to collaboration right
now is the human not actually reaching
out,” Ferguson says. “Digitally, there are
tools out there, whether it be BrightSquid for HIPAA-compliant sharing of
large data ﬁles and team-building within
that software, or just any cell phone
right now [where] you can download
a free STL viewer. Sometimes I think
people get worried about collaboration
because they get worried that somebody’s going to tell them that they need
to ﬁx something.”

The future
There’s no way to get around it: CAD/
CAM will continue to evolve and be a
major inﬂuence in dentistry.
Because it will be so omnipresent,
Fisker believes that it will make the
business of being a dental lab more
competitive, and change the way labs
need to serve their doctors.
“Because people have more or less
the same CAD/CAM systems, more or
less the same materials,” Fisker says,
“there will be also more price pressure
because full-zirconia prices will be falling. Effectively, this means there will be
more competition, so it’s more important that the labs move from being production labs to service labs, because if
they’re just a production lab, there will
always be another lab that is cheaper
than you. [Labs] should really think to
add services for the dentist—things like
sharing knowledge for treatments.”
“Digital is the future right now, but it’s
not just the future of dentistry—it’s the
future of all industry today,” Dr. Gaglio
says. “And maybe it’s a cliché or a buzz
word—the word ‘digital’—but digital really
relates to technology efﬁciencies and
movement in a direction of manufacturing
or production that allows for a smoother,
more predictable outcome.” O
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What’s the most important consideration
when going digital? We found out.

TECHNOLOGY IN ACTION

The reality of
digital
A technician and a dentist talk about what
the digital workflow REALLY looks like.
R-Dent Dental Laboratory is a full-service
lab located just outside Memphis, Tennessee. It’s a family-owned lab, in service
since 1978. When lab president Daxton
Grubb joined R-Dent in 2001, he was
coming out of college as a business and
economics major, and he saw that his father’s business was struggling to transition
from a traditional ﬁxed-only lab. Under
Grubb’s leadership, R-Dent added a
removables department, grew their staff to
50 and embraced the digital workﬂow.
One of R-Dent’s clients is Dr. Joel
Rutledge, a family and cosmetic dentist
in Memphis. Dr. Rutledge does general
dentistry along with implant cases. He has
adopted a digital workﬂow in his practice,
using an intraoral scanner to send digital
ﬁles to R-Dent.
We recently spoke with Grubb and Dr.
Rutledge about how the digital process
has changed their businesses, how going
digital has changed the way they work
and how digital tools and materials can be
used to create beautiful results and happy
patients. Here’s what they told us:
Tell us a little bit about yourself.
GRUBB: I joined R-Dent in 2001 and at

Daxton Grubb (top) and
Dr. Joel Rutledge(bottom)
These two dental professionals
discuss what a digital workflow looks
like in the everyday world of dentistry.
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the time we were just an eight-man, ﬁxedonly lab. Shortly after I joined the lab, we
added the removable department—we had
some really good years, and we grew to
a lab of 50 employees. We do everything
on site, and we don’t outsource anything
except abutments and bars. We’re deﬁnitely heavily involved on the technology

side. I have six mills, two 3D printers, four
different CAD systems, so we’re about 28
percent fully digital. We’re using the Zirlux
16+ for our high-strength full contour zirconia. We just changed over to those, and
we use Katana for our high-translucency
zirconia.
DR. RUTLEDGE: I graduated from the
University of Tennessee dental school in
2002. I have been in solo private practice
since 2004. My practice is in Memphis,
Tennessee. The practice’s focus is pretty
much bread and butter dentistry. Also,
we do quite a lot of implants from start to
ﬁnish.
What was the transition like from
a traditional workﬂow to a digital
workﬂow?
GRUBB: I think some of the struggle is trying to convince people that the purpose of
the technology is not to take their jobs—it’s
to put into practice a LEAN manufacturing mentality, to become as efﬁcient as we
can. We need technicians to evolve, but
if they’re smart they’re going to bring the
skills they already have into CAD/CAM
or into other digital arenas.
Dr. Rutledge, how did you make
sure that the tools you were acquiring
would work with your dental team
and patients?
DR. RUTLEDGE: When I was looking at
going digital/scanning I was able to view
and use a few different models. My main
question was which scanner the lab suggested. I wanted to have the scanner they
were the most familiar with. The lab and I
have been able to learn all of the intricacies of the scanner together. They may
ﬁgure out something that the scanner does
really well and vice versa.
What are some advantages and
stresses to a full digital workﬂow?
GRUBB: I think we’ve seen a big
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push in model-less restorations. That’s
deﬁnitely a game-changer. We’re not
printing models so it’s a three-day, inand-out turnaround. We’re being pushed
to not only be constantly changing, but
we’re changing protocols and workﬂow
so we’re having to question everything
to see if it’s the optimal workﬂow and
layout. We’re right now looking at doing split shifts to maximize our capital
expenditures. When you buy this equipment, being able to use it over a longer
period pays off. I think we’re doing well
but we have a lot more to go to become
as efﬁcient as we can. I deﬁnitely
believe in the quality of the work we’re
getting out versus the PFMs we were
working on before; the restorations are
more esthetic, more dependable than
what we were doing.
I think it’s something that people have
to understand: Any time you bring in
technology, it’s always a learning curve.
Sometimes [manufacturers] communicate
the ideal situation—and sometimes you
can bring in a machine and it becomes
your nightmare, which is a real opportunity cost! Understanding all of this
technology takes a lot of attention, effort
and nurturing—I think you’re still coming

A Zirlux 16+ zirconia crown, showcasing the strength and esthetics
possible with digital materials.
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out better, but people shouldn’t feel like
they could replace their technicians and
everyone is happy. I’ve yet to this day to
let go of one technician because of one
piece of equipment we’ve bought.
DR. RUTLEDGE: There are many advantages to using the digital workﬂow. I
believe the scanner itself is much easier
on the patient. The patients also marvel
at how “high-tech” the ofﬁce is. As for
the actual product, the scanner makes
remakes pretty much a thing of the past.
The margins on crowns are perfect. If
you can’t see the margin on the screen
then I promise the lab can’t either. It’s
really easy to ﬁx that though, as you just
erase the area in question and rescan it
until the margin is clearly deﬁned. The
ﬁt of the crowns is also great. The occlusion hardly ever needs to be touched.
What should labs and dental ofﬁces
look for when purchasing equipment
or digital materials from a reseller?
DR. RUTLEDGE: This has been the one
really true problem with this technology.
The best scanners [often] have resellers
who are really behind the curve on support for the scanner. I would make sure
that your reseller has sold a fair amount
of the product and has a dedicated digital support person. I would also make
sure that the reseller is able to quickly
get in touch with the manufacturer for
support or upgrades etc., because as
you will soon ﬁnd out after making the
transition to digital and fully committing
to it, you can’t really live without it.
GRUBB: We’ve bought equipment that
has wowed us with its level of support, and
I’ve had big pieces of equipment where
the support is nightmare. I recommend
when people look at buying equipment,
you almost have to put equal effort in who
you’re buying it for. You might be better
off buying lesser equipment from a better
support company than a better piece of

equipment with poor support.
We buy all of our materials from Zahn
Dental. I bought a piece of equipment
from another vendor, and when it failed,
Zahn helped me ﬁnd the company and
they helped me get a new one. There’s
just nobody that can do the things they
do. They’re the only people out there that
are able to deliver to the customers what
we need. It’s hard to not engage with that
kind of assurance—and measure what
that’s worth. They’re a resource and a real
partner, and they don’t try to hold that
over your head.
How do you make a digital material look great?
GRUBB: What we’ve found with Zirlux
16+ is that we’ve got the shades in a disc.
If it’s a base shade, we’re not having to do
hardly anything to it. It’s polish, a glaze
and go. If you have to convert to a 3D
master shade or a split shade, that’s where
you have to get heavy on the external
shading piece.
But I think the full contour zirconia
market has gotten very commoditized. A
lot of these materials are so close to the
ﬁnal product. I think Zirlux is an excellent
product, but when looking at others that
are pre-shaded, they’re close, so it falls
back again on who are you buying from.
Other options can’t support me like Zahn
can. Zahn can do so much for me.
What would you say to another
dental professional who is thinking
about going digital?
DR. RUTLEDGE: I would say just do it.
You won’t regret it. There is a slight learning curve; you have to rethink some things
that were ingrained in you since dental
school, but the ﬁnal product is really worth
it. And the advancements that are coming
out every day from the scanner manufacturers make it really exciting to be on the
cutting edge of dental technology. O
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approved implant abutments through
Biodenta contract manufacturing!

To find out how your laboratory can mill approved abutments
or to send us a case, call 1.888.894.2148.

Plus, we are a distributor of cubeX2 and BioZX2
pure and pre-shaded zirconia discs! Call today for pricing.
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