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Fig.5: Frontal view showing multiple aesthetic and functional deficits. Fig.®6: Right lateral view showing multiple aesthetic and functional deficits.
Fig.7: Left lateral view showing multiple aesthetic and functional deficits. Fig.8: Frontal view of the teeth in maximum intercuspation. Fig.9: Right lateral view
of the teeth in maximum intercuspation. Fig.10: Left lateral view of the teeth in maximum intercuspation.

anterior sextants and bilateral posterior quadrants. Severe
wear due to attrition with compensatory overeruption of
the mandibular anterior alveolar crest had contributed to
occlusal plane discrepancies. Irregularities in the curve
of Wilson and curve of Spee had resulted in occlusal
disharmony and no anterior guidance. Excessive over-
bite and overjet and vertical maxillary anterior excess
were noted. Other aesthetic deficiencies included a lip
line that did not match the smile line and irregular and
asymmetrical gingival zeniths, incisal embrasures and
incisal edge positions. The patient’s profile view showed
a retruded chin and deficient lower facial third height.
Increasing the lower facial third height would allow for
improved chin prominence and a more youthful appear-
ance. This “triangle of youth”, present in people with ideal
vertical facial thirds, as described by Gelb, is an inverted
triangle from the facial view in which three straight lines
connect the most lateral aspects of the right and left
cheek bones to the mental protuberance of the chin.*
An aged face is often due to a loss of ideal lower facial third
height and a retruded chin, in which from the facial view
a triangle can be outlined with a straight line connecting
the left and right angles of the mandible to the inferior
aspect of the nasal bone.* The treatment objectives were
to restore ideal function and aesthetics by correcting
these various deficiencies.

When numerous functional and aesthetic challenges
are present, one of the first steps in establishing an
aesthetic reconstruction is to define the proper plane
of occlusion.® According to Dawson, “the form of the
occlusal plane is directly related to specific functional
requirements, alignment of teeth in relationship to the
arc of closure for best resistance to loading and ease
of access for positioning of the food on the occlusal
surface”.® Without a proper plane of occlusion, the
remaining features that establish proper form and
function are adversely affected. Tooth dimensions and

“Without a proper
plane of occlusion,
the remaining features
that establish proper
form and function
are adversely affected.”

embrasures will not be balanced and oriented properly,
and an aesthetic outcome will be compromised.”
To restore proper form and function and correct the
identified deficiencies, our treatment plan involved full-
arch implant-retained prostheses following a predictable
and streamlined digital workflow.

Clinical protocol
Using the NavaGation Synergy Guided Workflow

(Absolute Dental Services), the restorative and surgical
planning phase began with collaboration between the

Fig.11: Frontal view of centric relation bite registration.
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case report
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Fig. 12: Maxillary surgical treatment planning using coDiagnostiX. Fig.13: Mandibular surgical treatment planning using coDiagnostiX.

guided surgery specialist (Matt Vrhovac from Absolute
Dental Services), surgeon (Dr Teresa Biggerstaff) and
restorative dentist (me). To correct the patient’s aes-
thetic and functional deficiencies, the planning began
by obtaining an accurate CBCT scan taken at the pa-
tient’s current vertical dimension of occlusion in centric
relation position (Fig. 11). Several digital photographs
were taken, including full-face smile photographs
to identify the lip position and high smile line, profile
photographs and retracted views (Canon Rebel T5i with
a 100mm L macro lens with both a Canon EL-100 flash
system and a Canon MR-14EX Il macro flash). Digital
photographs are essential for the digital treatment plan-
ning workflow, as they are needed to assess aesthetics,
tooth position and smile design and to guide the treat-
ment planning process.

A digital wax-up was designed using 3Shape soft-
ware to idealise the occlusal plane and correct the
aesthetic and functional deficiencies. PreVu cosmetic
simulation and smile design software (PreVu Dental)
was used to superimpose the digital wax-up on to
the patient’s digital photographs, enabling the guided
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surgery specialist, surgeon and restorative dentist to
evaluate the smile plan for implant placement based
upon the final prostheses. During the treatment plan-
ning meeting, the surgeon and guided surgery spe-
cialist planned for implant position, model matching
and bone reduction using Absolute Dental Services’
in-house surgical planning software and coDiagnostiX
software (Dental Wings; Figs. 12-15). The plan was
to place eight maxillary implants and five mandibular
implants for full-arch implant-retained zirconia pros-
theses.

To streamline an accurate and precise surgical protocol,
the NavaGation Synergy Guided Workflow was utilised.
A unilateral key fixation foundation guide was placed and
the position verified with a 3D-printed PMMA (Flexcera,
Desktop Health) tooth stabilisation guide aligner. After
extraction of the failed dentition, a 3D-printed Flexcera scal-
loped maxillary bone reduction guide was used to idealise
the maxillary alveolar ridge contours, and a mandibular
bone reduction guide was used to reduce the overerupted
mandibular anterior osseous segment. Buccal fixation pins
were used to secure the foundation and bone reduction

Fig.14: Maxillary surgical treatment planning with the maxillary prosthesis using coDiagnostiX. Fig.15: Mandibular surgical treatment planning with the

mandibular prosthesis using coDiagnostiX.
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case report

Fig.16: Maxillary and mandibular key fixation foundation guides made from Flexcera with indexed transitional Flexcera Smile prostheses prior to pick-up.
Fig. 17: Complete maxillary and mandibular Flexcera Smile transitional prostheses, one day after surgery. Fig. 18: Occlusal view of the maxillary Flexcera Smile prosthesis.
Fig.19: Occlusal view of the mandibular Flexcera Smile prosthesis. Fig.20: Full-face retracted view of the centric relation bite registration with Blu-Mousse

for the final impression using the acrylic transitional duplicates.

“The plan was to place
eight maxillary implants
and five mandibular
implants for full-arch
implant-retained zirconia
prostheses.”

guides accurately and securely to the maxillary and
mandibular bone. Implant placement guides were sub-
sequently utilised to guide precise implant placement.
Eight Straumann Bone Level Tapered Roxolid SLActive
Regular CrossFitimplants were placed in the maxillary arch
(4.8 x8.0mm implants in sites #16 and 26, 4.1 x 12.0mm
implant in site #14 and 4.1 x 14.0mm implants in sites #13,
11, 21, 28 and 24). Five Straumann Bone Level Tapered
Roxolid SLActive Regular CrossFit implants were placed
in the mandibular arch (4.8x12.0mm implants in sites
#36 and 46, 4.1 x 14.0mm implants in sites #33 and 43,
and 4.1 x 12.0mm implant in site #31).

Once the implants had been placed, the implant place-
ment guide was removed and Regular CrossFit screw-
retained 17° multi-unit abutments were placed using
a 3D-printed Flexcera multi-unit abutment aligner guide.
The transitional prostheses made from Flexcera Smile
were then picked up with a dual-polymerising polymer
(Triad, Dentsply Sirona), after placing the temporary

Fig. 21: Frontal view of the try-in Flexcera Smile final prostheses dupli-
cates to assess function and aesthetics. Fig.22: Occlusal view of the
complete maxillary try-in Flexcera Smile duplicate of the final prosthe-
sis. Fig.23: Occlusal view of the complete mandibular try-in Flexcera
Smile duplicate of the final prosthesis. Fig.24: Full-face view of the
try-in Flexcera Smile final prostheses duplicates, confirming improved
aesthetics and function. Fig.25: Full-face retracted view of the try-in
Flexcera Smile final prostheses duplicates, confirming improved aesthetics
and function.
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“Digital treatment
planning for improved
aesthetics and function
can be both rewarding for
the clinicians and fulfilling
for the patient.”

titanium cylinders, each blocked out with silicone block-
out tubes, on to the multi-unit abutments (Figs. 16 & 17).
PTFE tape and flowable Filtek Supreme Ultra (3M ESPE)
composite were used to seal each access hole prior
to assessing the occlusion (Figs. 18 & 19). At this time,
Flexcera Smile duplicates of the transitional prostheses
were picked up with the same protocol to use when the
time came for the final impressions, capturing the desired
vertical dimension, tooth position and healed soft tissue.
Bilateral masseter Botox injections were administered
to manage excessive occlusal forces during the osseo-
integration phase.

Forty-eight hours after surgery, the occlusion was assessed
and minor adjustments were made to the Flexcera Smile
transitional protheses. After five months of osseointegration,
Flexcera Smile final impression duplicates of the transi-
tional prostheses were seated and hand tightened to the
multi-unit abutments, and a minor adjustment to the midline
was marked on the impression duplicate for communication
with the laboratory. A light-bodied polyvinylsiloxane (VPS)
impression material was used to capture the intaglio
space between the tissue and the impression duplicate
of both prostheses. During the osseointegration phase,
soft-tissue shrinkage is a normal sequela of the healing
process; therefore, the light-bodied VPS helps to ensure
seamless intaglio adaptation of the final prostheses to

Fig.26: ArgenZ HT+ Multilayer final prostheses with characterised gingiva.
Fig.27: Frontal view of the patient’s smile, showing improved aesthetics and function.
Fig. 28: Right lateral view of the patient’s smile. Fig.29: Left lateral view of the patient’s smile.

Fig. 30: Frontal view of the patient's improved vertical dimension, function and aesthetics.  +no soft tissue. A centric relation bite registration was

Fig. 31: Right lateral view of the teeth in maximum intercuspation. Fig. 32: Left lateral taken using Blu-Mousse VPS bite registration material
view of the teeth in maximum intercuspation. Fig.33: Frontal view of the completed case. (Parkell; Fig. 20).

Fig. 34: Right lateral view of the completed case. Fig. 35: Left lateral view of the completed case.

Fig. 36: Maxillary occlusal view of the completed case. Fig.37: Mandibular occlusal view of the completed case.
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Fig. 38: Full-face retracted view of the completed case. Figs.39a & h: Before (a)
and after profile views (a) showing improved lower facial third proportion and
autorotation of the mandible.

This NavaGation Synergy guided surgery and pros-
thetic protocol eliminates the need for guesswork,
verification jigs, occlusal rims and wax set-ups. The final
impression duplicates of the transitional prostheses
served as both final impression trays and correct ver-
tical dimension and tooth position guides. At the sub-
sequent visit, prototypes made from Flexcera Smile
were tried in and aesthetics, function, phonetics and
occlusion were assessed (Figs. 21-25). Adjustments
to the gingival embrasures were made to idealise the
gingival scalloping and guide papillae fill-in, and a
final bite registration was obtained using Blu-Mousse.
The final prostheses were fabricated from full-contour
solid zirconia (ArgenZ HT+ Multilayer, 1,250 MPa; Argen)
and were custom stained and glazed to transition nat-
urally with the gingival characterisation (Figs. 26—40).
The multi-unit prosthetic screws were torqued to
the manufacturer’s recommendations and the access
holes sealed with PTFE tape and Filtek Supreme Ultra.
A full-coverage maxillary flat plane occlusal night
guard was fabricated to be worn indefinitely to reduce
and manage occlusal parafunctional forces on the
prostheses and implants.

Conclusion

Digital treatment planning for improved aesthetics
and function can be both rewarding for the clinicians
and fulfilling for the patient.” Predictable surgical and
prosthetic results are possible with a streamlined
digitally guided workflow that eliminates guesswork.
The collaboration of the surgeon, restorative dentist
and guided surgery specialist in treatment planning
enables visualisation of the desired outcome prior to
surgery. Numerous aesthetic and functional deficien-
cies were addressed and resolved in this patient’s case,

case report

Fig. 40: Full-face view of the patient’s new smile.

resulting in much improved dental health, function and
appearance. The patient and all involved with the case
were pleased with the outcome.

Editorial note: This article originally appeared in
Oral Health Magazine, and an edited version is provided
here with permission from Newcom Media.
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How to master intra-oral scanning
Full-arch scans in 45 seconds are within your reach

Dr Ahmad Al-Hassiny, New Zealand

Fig.1: A range of different scanners in both cart and laptop configuration at the Institute of Digital Dentistry.

Intra-oral scanning has taken the dental industry by
storm. Over the past decade, we have watched tradi-
tional impression taking become completely disrupted
by technology. It is well established both in the literature
and by countless anecdotes by dentists worldwide that
intra-oral scanning provides many benefits compared
with taking a physical impression."? This includes
offering better efficiency and comfort for the patient,
being faster to carry out than traditional methods and
being as accurate if not more accurate than physical
impressions.3-°

The question now is not a matter of whether a clinic
should digitise but when and—more importantly—
how. We have seen the industry grow significantly over
the past five years. Now, there are over 15 intra-oral
scanners on the market. It can be difficult for clinicians
to decide on an intra-oral scanner in the first place,
but once they finally take the plunge and purchase one,
they may not know how to use it.

Fig.2: An example of a clean and dry crown preparation with the gingiva
retracted sufficiently ready for scanning.
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Table 1: An example of recommended computer requirements

(for the Medit i700 intra-oral scanner).

Windows 10, 64 bit

Windows 11 (recommended for 121" Gen or later Intel Core processors)

AMD Ryzen 7 5800X

PC type Laptop
CPU Intel Core i7-12700H
RAM 32 GB

NVIDIA GeForce RTX 3070 (VRAM 8 GB or higher) -

Intel Core i7-12700H

MacOS Monterey
MacOS Ventura

M1 Pro (10-core CPU, 16-core GPU)
M2 (8-core CPU, 10-core GPU)
M2 Pro (10-core CPU, 16-core GPU)

NVIDIA RTX A4000 (VRAM 8 GB or higher)

* AMD Radeon is not supported.

Some distributors provide excellent training, while
others will simply send the scanner to you and that is it.?
You are left to figure out the rest for yourself. Just like
any new method or technology, there is undoubtedly
required training for and practice using an intra-oral
scanner. Although there are countless benefits of digi-
tising, it is necessary to realise and appreciate that
you need to train yourself on how to use the device
proficiently. Thankfully, these days, it is much simpler
to learn how to use an intra-oral scanner. Software
employing artificial intelligence (Al) helps bridge the
gap between new and experienced users, and gener-
ally, in my experience of training thousands of dentists
on how to use these devices, it should not take more
than a month of training to become confident in most
day-to-day scanning indications.

In saying that, | have seen countless instances of
dentists not using scanners correctly, because of either
poor understanding of the technology or a lack of train-
ing. In this article, | will share some of my tips on how
to become proficient in intra-oral scanning based on
my personal experience in training dentists on how to
take full-arch dentate scans easily within 45 seconds.
My personal best is 18 seconds. This is doable for
everyone reading; it is just a matter of training and practice.
Intra-oral scanning will be the best thing that ever
happened to your practice once you become confident
in it. You will never look back.

The first piece of advice may be self-evident, but is
important to mention. Scanners come in two forms,
either carts (with built-in PCs), such as CEREC, 3Shape
TRIOS MOVE and iTero, or scanners that are used with

“The question now is not a
matter of whether a clinic
should digitise but when and
—more importantly—how.”

Fig. 3: An example of scanning a patient. Note that both my dental assistant
and | are retracting the cheeks.
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Fig.4: How to hold an intra-oral scanner in a pen grip.

third-party PCs or laptops that are either supplied by
the distributor or purchased by the clinician sepa-
rately (Fig. 1). This is the more common type of scan-
ner configuration and includes 3Shape TRIOS, Medit
scanners, Virtuo Vivo and almost every Chinese-made
scanner.

It is crucial to make sure that the computer you use
with your scanner not just meets but exceeds the min-
imum requirements for the scanner of your choice
(Table 1). If the computer is not powerful enough, you
will have a buggy, laggy and generally frustrating expe-
rience with your scanner. Expect to spend anywhere
between US$3,000 and US$5,000 on a good enough
laptop, or ensure that your distributor is supplying you
with one that is excellent.

Fig.5: Standard scanning strategy when using an intra-oral scanner to take
a full-arch scan.
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The next piece of advice is to ensure proper fluid and
soft-tissue control. Clinicians need to understand that
intra-oral scanners are basically cameras. They proj-
ect light in different forms, and this is reflected off the
oral tissue and captured by a sensor. Based on this
principle, therefore, if we are trying to accurately cap-
ture the teeth or gingiva, we need to ensure three main
things: that there is nothing in the way, such as the
tongue, lips or cheeks; that the area is sufficiently dry
and clean, meaning that there is no blood or pools of
saliva that will impact the light projection (Fig. 2); and
that the tissue does not move when capturing. The last
point mainly applies to edentulous scanning, which is
part of the reason that this is much more difficult than
scanning teeth.

The easiest way to achieve all of these things for a
crown preparation scan, for example, is to simply look
through your mirror at your preparation before scan-
ning. If there is any bleeding or any crevicular fluid
seeping, this needs to be controlled. If there is gingiva
that is slumped over the margin, this needs to be con-
trolled. In general in my practice, | routinely use retrac-
tion cord every time | scan, as it allows me to control
all these factors with one technique. You can use any
gingival retraction technique you like, as we all prac-
tise differently, but you must use retraction if scanning
equigingival or subgingival preparations. It is vital to
make sure that all soft tissue is controlled properly be-
fore scanning. Although your laboratory may accept
the scans and produce the work, without proper gin-
gival retraction, scans will not be accurate, especially
around margins.

You must control the soft tissue too. Retraction is im-
perative. Most of us work with a dental assistant, so
train your assistant to retract the soft tissue properly
when you are scanning. | use my finger or mirror to
retract the cheeks. My dental assistant also retracts
the tongue and cheeks while we move across the arch
(Fig. 3). If your scanner keeps starting and stopping,
commonly it is because the scan keeps being inter-
rupted by the cheeks or lips as they slump over the
teeth. Proper retraction will no doubt make your scans
much more efficient.

The next tip concerns how you actually scan. How to
hold an intra-oral scanner properly is something that
is overlooked, and all clinicians seem to do it slightly
differently. Generally, scanners are held in a pen grip
and the index finger is over the scanner button to be
able to start and stop the scanner within the mouth
(Fig. 4). One basic tip is to never start scanning be-
fore moving the scanner into the mouth and having
it in position. The reason for this is simple: once you
press the scanning button, the software will immediately
start capturing images, so if you start this process



“Current literature shows that
full-arch dental impressions
can have extremely high
accuracy if adequate
scanning strategies are used.”

outside the mouth and then move into position, you
will likely capture an artefact like the lips as you move
into position.

The next tip is scanning strategy. A scanning strat-
egy refers to how you move the scanner around the
mouth to take a scan. The pathway is almost always
the same when followed properly. Although Al soft-
ware makes it easier to take a full-arch scan and is
more forgiving, following a scanning strategy still has
multiple benefits, including ensuring high accuracy
and efficiency. Current literature shows that full-arch
dental impressions can have extremely high accuracy
if adequate scanning strategies are used.” The typi-
cal scanning strategy is as follows: starting on the
occlusal surface of the terminal molar and moving
across the occlusal surfaces to the opposite side

(Fig. 5).

A vital piece of advice is to tilt the scanner facially while
moving across the incisors to ensure that you capture
the incisal edges in their entirety to prevent double
images and inaccuracies in this part of the scan (Fig. 6).
Once on the occlusal surface of the opposite molar,
you simply tilt your scanner lingually/palatally and then
continue to capture the tooth surfaces, moving back to
the original point you started at, finally tilting over to the
facial surface and capturing the last remaining data.
When using most intra-oral scanners, it is not critical
whether you capture facial or lingual/palatal surfaces
after carrying out the occlusal aspect scan of a full-arch
scan strategy. Rather a smooth and steady motion is
much more important.

Carrying out this scanning strategy requires practice
and muscle memory. There are no shortcuts. At first
you will feel uncomfortable and likely lose your spot
many times. With time and repetition, you will be able
to do this without looking into the mouth, but rather
watching the computer screen to see exactly what
you are capturing. Once you feel confident with intra-
oral scanning, you should be able to take a full-arch
scan easily within 45 seconds. | highly recommend to all
clinicians to practise as much as possible when they first
acquire a scanner. Practise on models, your staff or even

6 gy

Fig.6: An example of double images at the incisal edges.

your spouse. You will not get better at intra-oral scanning
by keeping the scanner in a cupboard.

In summary, these are some of the tricks and tips
| teach our associates and the thousands of dentists
we train at the Institute of Digital Dentistry, both in our
live courses and online. We also have an entire library
of online content in which | demonstrate these tips
and tricks which you can find on the institute’s website
(instituteofdigitaldentistry.com).

The first step to becoming proficient in scanning
is to accept that this is the best way to take an
impression. If you do not believe in the technology,
you will not bother learning it. Digital dentistry is the
future of dentistry, and you do not want to fall behind.
It does take practice, and learning to use a scanner
can be frustrating at times, but with perseverance,
there is no doubt that you will be fully confident in
taking scans within a few weeks of proper training
and practice.

Please scan this QR code for the list of
references.

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

is also the director of the Institute of
Digital Dentistry, a world-leading digital dentistry education
provider with a mission to ensure dentists globally have easy and
affordable access to the best digital dentistry training possible.
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Dentistry stands among
top-ranked degrees in 2023

By Iveta Ramonaite, Dental Tribune International

In the rapidly evolving landscape of higher education,
the value of degrees is constantly shifting to align with the
demands of a dynamic job market. In recent decades,
technology has taken dentistry by storm, and its ever-
growing influence extends to multiple specialties. It thus
comes as no surprise that, according to a recent survey
conducted by Forbes Advisor, the most valued degrees
this year are innovation- and technology-driven.

According to the survey, the most prestigious degrees this year
are those focusing on artificial intelligence (Al; 25%), information
technology (IT; 21%) and computer science (18%), whereas
medicine and dentistry came in at joint fifth place (16%). In a
world where technological advancements are reshaping indus-
tries, dentistry’s inclusion among the most esteemed degrees
of 2023 reflects its enduring importance and recognition as a
field that stands at the intersection of healthcare and innovation.

The survey also found that, according to 25% of UK busi-
nesses, degrees centred around Al have become highly
prized. Additionally, 21% regard an IT degree as immensely
desirable, whereas 18% perceive a computer science
degree as the most pre-eminent in 2023.

Highlighting Al’'s omnipresence in today’s society, Al skills
emerged as the most requested abilities in the job market,

DO | digral

and an astounding 40% of the survey participants be-
lieve that Al expertise is the most in-demand expertise in
the workplace. The growth of Al is also likely to boost the
need for experts in the field in the future, and a staggering
96% of respondents are convinced that Al will significantly
affect the future job market.

Commenting on the survey results, Kevin Pratt, a busi-
ness expert at Forbes Advisor, said in a press release:
“The continued dominance of technology-related de-
grees, particularly those with a strong focus on Al, in
the list of most valued degrees by employers under-
scores the profound way that Al is set to change the
workplace.”

According to Pratt, technology-related degrees have
been highly sought after for a couple of decades now,
and this trend is likely to grow even further. He went on to
emphasise that obtaining sought-after qualifications not
only imparts relevant skills to graduates but also posi-
tions them at the forefront of innovation and the evolving
employment landscape.

The integration of Al into dentistry holds significant
promise for improving patient care, enhancing diagnostics
and making dental practices more efficient.
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“Dental sc

nools should consider

incorporating haptic

VR simulat

on devices”

An interview with Dr Szabolcs Felszeghy

By Iveta Ramonaite, Dental Tribune International

As haptic technology slowly makes
its way into dentistry, dental stu-
dents are increasingly using haptic
virtual reality (VR) simulation in their
training. Combined with traditional
phantom head practice, the tech-
nology may help improve students’
tooth preparation and offers bene-
fits such as increased manual dex-
terity. Dental Tribune International
spoke with Dr Szabolcs Felszeghy,
a senior researcher at the Univer-
sity of Eastern Finland who has
conducted several studies on hap-
tics in dentistry, about dental stu-
dents’ experience with using haptic
VR simulation in preclinical training
and the benefits it offers compared
with phantom head simulation and
discussed how haptic technology
may evolve in the future.

Dr Felszeghy, why should dental
students use haptic VR simulation?
Learning tooth preparation tech-
nigues and the finesse required is
an important part of preclinical dental education. The tradi-
tional phantom head simulation laboratory learning is really
important to mimic clinical dental procedures in preclini-
cal dental education. In our experience at the Institute of
Dentistry at the University of Eastern Finland’s School of
Medicine, combining haptic VR with conventional tooth
preparation exercises in dental education allows us to im-
prove dental students’ learning outcomes, improving their
manual dexterity, increasing their efficiency and improving
work performance.

What other benefits does haptics-enhanced VR offer
to dental students?

Haptic VR training is a great method for achieving the re-
quired level of skill for tooth preparation. The benefits of haptic
VR practice especially include its relative informality, the ability
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Dr Szabolcs Felszeghy, a senior researcher at the University of
Eastern Finland working on haptics in dentistry.

to repeat the exercise as many times
as necessary and the possibility of
training at a time suitable for each
student. In addition, students may
feel more self-confident after prac-
tising in the haptic VR environment
using a dental trainer. Another ad-
vantage compared with traditional
methods is consistency of scoring.

Haptics-enhanced VR has become
increasingly popular in the recent
decade. However, fewer than
150 dental institutions worldwide
have had haptic VR equipment
installed. How might this slow
adoption rate be explained?
Haptic feedback technology has
received increasing attention in
dental schools, and there are no
questions about the effectiveness
of haptic VR dental trainers in pre-
clinical operative dentistry courses
as an adjunct to conventional
phantom head training. | believe
that the major reason for the slow
adoption rate is not based on the benefits of a haptic VR dental
trainer, such as Simodont (Nissin Dental Products), but rather
on the financial aspect. It costs over €1 million for complete
installation of 15 haptic VR training units ready for use.

The University of Eastern Finland was the first university
in the country to install VR dental trainers in 2021. Have
more universities in Finland followed suit since then?

Yes, three more haptic VR Simodont dental trainers were in-
stalled in the dental faculty of the University of Turku this spring.

From your experience, what do students value the most
when using VR to enhance their manual skills?

In general, our undergraduate dental students viewed our
de novo training module positively and felt that they had learned
new skills and gained new clinical information in a relaxed scenario.



Can haptic training replace using phantom head sim-
ulation, or do you think that the two types of training
methods should complement each other?

Phantom head simulation training for invasive dental pro-
cedures must be a core component of the preclinical den-
tal curriculum. However, besides the conventional training
methods, dental schools should consider incorporating
haptic VR simulation devices to facilitate the transition of
preclinical students from the simulated dental learning envi-
ronment to the clinical setting.

You have recently worked on a study that examined
dental practice that combined VR haptics and frasaco
plastic tooth model preparation exercises. What were
the most significant results?

The combination of haptic VR technology provided by
the Simodont dental trainer with frasaco simulation can
successfully meet the learning and teaching needs for tooth
preparation.

What is the future of haptic technology in dentistry?

The future of haptic technology looks bright, as it has the
potential to revolutionise a wide range of dental training.
In the recent past, haptics helped make things perceptible,
for example phone vibration and Rumble Paks in gaming
controllers. We now have haptic VR dental trainers, and the
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A haptic virtual reality Simodont dental trainer. (All images: © Szabolcs Felszeghy)

use of artificial intelligence (Al) in dental training is just around
the corner. The combination of Al with haptic VR devices
would definitely enhance training and engagement, and
this could potentially reduce the risk of surgical errors and
improve patient outcomes.

However, further development and evidence-based clinical
validation of haptic VR dental trainers are needed to im-
prove engagement and learning outcomes for more dental
students around the world. | am convinced that, as the tech-
nology continues to advance, it is likely that dental educators
will see even more innovative and exciting dental applications
of haptic VR technology in the coming years.

Editorial note: The study has been accepted for publication
in the International Journal of Computerized Dentistry.
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Time to celebrate PANAVIA’S

40™ anniversary!
An interview with Mitsunobu Kawashima, Japan

By Kuraray Noritake Dental

In 1983 —exactly 40 years ago—the resin cement PANAVIA EX
was introduced in Japan as the first product of the PANAVIA family
and the first product containing the original MDP monomer.
Since then, the PANAVIA family of resin cements has been con-
tinuously expanded by developing new resin cement materials
tailored to the contemporary demands of dental practitioners.
The current line-up of easy-to-use, high-performance adhe-
sive luting materials is globally available and used by dental
practitioners wishing to attain a high standard of care. In this
interview, we spoke about PANAVIA EX as a groundbreaking
innovation in the field of dental resin cements and subsequent
steps towards the current well-balanced resin cement portfolio
with Mitsunobu Kawashima, manager, Technology Division of
Kuraray Noritake Dental Inc. He is responsible for the development
of chairside materials in Kuraray Noritake Dental’s technology
division and has been part of the team developing many products
of the PANAVIA family for more than 30 years.

The resin cements developed by the company before
the introduction of PANAVIA EX contained the adhesive
monomer Phenyl-P. Why did you decide not to use
Phenyl-P in the new formulation?

When we were developing PANAVIA EX, we were en-
gaged in the development of new adhesive monomers

o4 | dgul
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to replace Phenyl-P. The main aim of this project was an
improvement of our products’ bond strength for metal
alloys and dentine. Among the new adhesive monomers
being developed, we decided to use the MDP monomer
because it features excellent bonding to tooth structure
and metal alloys used in dentistry, as well as superb resis-
tance to water. Incidentally, our first products to contain
the MDP monomer were PANAVIA EX and the bonding
agent CLEARFIL NEW BOND.

Where did the name PANAVIA come from?

The name is a compound of the Greek word “pan” and
the Latin word “via”, meaning “everything” and “way”
or “method”, respectively. Consequently, PANAVIA de-
scribes a method for bonding everything; it represents
our desire to have products launched under the PANAVIA
brand recognised as dental materials that can bond to all
types of restorations and tooth structure.

Would you please tell us the story behind the devel-
opment of PANAVIA EX?

Back in the early 1980s, it was vital for us to develop new
adhesive monomers as part of our project to develop a
new resin cement with unprecedented adhesive proper-
ties. In this context, we conducted a comprehensive lit-
erature search for compounds thought to be involved in
adhesion. At the same time, we carried out a variety of
R & D activities, including basic research to quantitatively
clarify the relationship between the molecular structures
of monomers and their adhesive qualities, synthesis trials
of various monomers and bond strength tests. Conse-
quently, we succeeded in developing the MDP monomer
that had the physical properties we were working to ob-

PANAVIA™ SA Cement Universal 2019

2022 PANAVIA™ Veneer LC

tain. After the development of this adhesive monomer, we
were finally able to create PANAVIA EX in our laboratory.

In early 1982, we completed the first prototype of
PANAVIA EX for external evaluation and asked a dental
colleague in Japan to evaluate it. He found that the proto-
type cement might polymerise too quickly in clinical use.
This was due to fact that we had not taken into account
the difference between room temperature and intra-oral
temperature, which has a huge impact on the polymer-
isation time. This mistake made us recognise how im-
portant clinical evaluations are during the development of
dental materials. To this day, we continue to place great
importance on the opinions of clinicians whenever a new
material is being developed.

What were the key technological features of the
PANAVIA EX cementation system?

The system had five key features: appropriate film thick-
ness, appropriate flow properties, radiopacity, improved
bond strength and improved surface polymerisation char-
acteristics. At the time that PANAVIA EX was developed, a
film thickness of 30 um or less was desired for luting ce-
ments. The largest components we wanted to use in the
formulation—the silica filler particles present in our com-
posite resin—had a maximum particle diameter of 50 pm.
We were able to achieve a film thickness of 30 pm or less
by significantly extending the silica grinding time, which
made the filler particles much finer. An appropriate paste
consistency—a low level of viscosity and good flowability—
was achieved by using low-viscosity monomers for
PANAVIA EX. In order to make the cement radiopaque, we
dispersed radiopaque filler within the powder component.

interview
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In fact, we were convinced that it was really important to
be able to check for the presence of excess cement under
the gingival margins after a restoration had been placed.
The increase in bond strength was achieved by blending
the MDP monomer into the liquid component.

What about the surface polymerisation characteristics
of the cement?

Every dental practitioner knows that the surface of resin
cements must be protected from oxygen in the air in order
to polymerise properly. For this purpose, we developed
OXYGUARD, a water-soluble gel material. It is applied to
the restoration margins to cover the unpolymerised resin
cement surface and protect it from exposure to oxygen.
In this way, the formation of an oxygen inhibition layer—
a layer of unpolymerised resin on the surface that
compromises the marginal integrity of the restoration—
is prevented and an intact, fully polymerised cement sur-
face can develop. For this reason, the use of OXYGUARD
has contributed greatly to improving the polymerisation
characteristics of cements.

What do today’s PANAVIA products and PANAVIA EX
have in common?

The PANAVIA family of products, including PANAVIA EX,
are resin cement products that create new possibilities in
dentistry. PANAVIA EX was our first resin cement, and it was
conceived as a cement for a new era. It can bond to tooth
structure and dental metals very well, thanks to the use of
the MDP monomer. This important adhesive monomer is still
used today in many of our products. Ever since the launch of
PANAVIA EX, Kuraray Noritake Dental has continued to take
on new challenges and has developed many new products
in the growing PANAVIA family. These include PANAVIA 21,
a cement in paste form used in combination with a self-
etching primer; PANAVIA Fluoro Cement, a dual-polymerising
cement paste that releases fluoride; and PANAVIA F2.0,
which can be used with an LED curing unit. The current
portfolio consists of PANAVIA V5, which features the sub-
stantially improved bonding performance that was achieved
after a major review of the basic composition of the series;

digital

3 2023

PANAVIA SA Cement Universal, which works as a stand-alone
product without separate primers; and PANAVIA Veneer
LC, the latest product in the PANAVIA family. The last is a
light-polymerised resin cement with the specialised purpose
of bonding laminate veneers.

In retrospect, what did the introduction of PANAVIA EX
mean to Kuraray Noritake Dental?

In the development of new resin cements, it is important
to respond quickly to the rapidly changing trends in the
market. As new prosthodontic treatment concepts appear—
like adhesive bridges as a minimally invasive treatment
option replacing a single tooth—or new restorative materi-
als are introduced—such as different types of ceramics—
we need to check whether our resin cement systems are
suitable for the tasks that come with these changes and
possibly develop new ones. After the launch of PANAVIA EX,
we received a wide range of feedback from experts working
at dental clinics and laboratories. We leveraged this feed-
back in subsequent development projects, always with clini-
cal considerations in mind. After Kuraray Medical merged with
Noritake Dental Supply Co., this attitude was embedded in
the work ethic of all employees of Kuraray Noritake Dental.

Would you briefly tell us about the PANAVIA EX journey
to the current PANAVIA family portfolio?

Since the launch of PANAVIA EX 40 years ago, six differ-
ent PANAVIA products have been released. Each of them
has received high acclaim for its unique features, both
in the Japanese resin cement market and abroad. For
40 years, we have been improving PANAVIA in response to
the demands of the times. We developed a product with in-
creased adhesion when non-retentive preparation designs
(adhesive bridges) and smaller bonding surfaces (due to
less invasive preparations) became popular. For users con-
cerned about secondary caries, we developed a material
with fluoride-releasing properties. At the same time, we
focused strongly on making dental cementation easier by
finding ways to make our resin cements bond well to var-
ious types of crown restoration materials, including pre-
cious metals and ceramics. During these efforts towards



improvement, achieving reliable general luting has always
been at the forefront of our goals. We believe that the
successful evolution of the PANAVIA brand owes a great
deal to our continual efforts to obtain a high-strength bond
to dentine after chemical polymerisation.

How has the R & D department evolved over the years?
Initially, our efforts in the development of dental materials had
focused on bonding agents and restorative composite resins.
PANAVIA EX was just one of our new development projects,
and only a few staff members were assigned to that product.
After PANAVIA EX was launched in 1983 and gained popu-
larity worldwide, our product line-up of resin cements was
expanded considerably. Consequently, we increased the number
of development staff assigned to resin cements and set up a
special development team responsible for the self-adhesive
resin cement product line that includes PANAVIA SA Cement
Universal. As a result, the size of the staff assigned to resin
cements has expanded substantially.

How has production changed?

When PANAVIA EX was launched in 1983, the product
was manufactured exclusively for the Japanese market in
a relatively small facility. Today, in order to manufacture all
products of the PANAVIA family for the global market, we
have automated our production facilities and increased
the manufacturing equipment and systems dedicated to
producing the resin cement paste. To support our product
quality, we have also set up a quality control system that
assures that we turn out safe and high-quality products,
based on our over 40 years of technical know-how and
experience in the production of resin cements.

When did external researchers start showing interest
in PANAVIA?

The development of PANAVIA EX was carried out with the
active participation of researchers at a dental college in
Japan, involving such activities as performing basic
adhesion tests and experimenting with clinical applications
using adhesive bridges. At that time, resin cements that

provided a strong bond to tooth structure or metal alloys
were not widely used. | believe that overseas researchers
were interested in the development of PANAVIA EX at a
relatively early stage for this reason.

What goal do you have in mind as you continue devel-
oping the company’s adhesive cements?

We have two basic central goals: achieving greater bond
strength and delivering easier handling characteristics.
| think that the shades of resin cements are also devised
in each product in order to realise characteristics that sup-
port aesthetic restorations. We have achieved greater bond
strength with PANAVIA V5 and easier handling character-
istics with PANAVIA SA Cement Universal. We are going
to continue to explore the development and introduction
of various new technological applications to bring even
higher-performance products to market.

What is the strength of Kuraray Noritake Dental’s R & D team
in your opinion?

We conduct R & D activities continuously, focusing on the
development of luting materials. In our product develop-
ment department, the same person is often responsible
for one product category for a long time. For example,
| have been engaged in the development of PANAVIA
products for most of the time since | joined the company.
The result is that each person in the development depart-
ment can be said to be an expert in a certain category of
products. They leverage the technical knowledge acquired
in the past for the development of new products, resulting
in entirely new discoveries.

Do you have any ideas about what the future of
PANAVIA will be?

We will continue to focus on the development of even simpler,
easier-to-use resin cements suitable for a wide range of
applications—products based on the concept of universality.
They should allow users to focus more on actual treatment than
ever before while, of course, delivering a strong and durable
bond between the tooth structure and the restoration.

interview
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PANAVIA:

in adhesive luting

By Kuraray Noritake Dental

Have you ever wondered why the products of the
PANAVIA brand offer such outstanding performance?
You probably know that they all contain the original MDP
monomer developed in the early 1980s. It has attracted
much attention because it is such an excellent adhe-
sive monomer. This phosphate ester monomer forms a
very strong bond to tooth structure, zirconia and den-
tal metals. However, alongside MDP are other important
catalytic technologies and constituents that support the
performance of our cementation solutions.

Constituents affecting
the polymerisation reaction

One of these decisive additional technologies and
constituents is the polymerisation catalyst that triggers
the polymerisation process. Different from the MDP
monomer used in every PANAVIA product, the polymer-
isation catalyst has been continuously improved since
the introduction of PANAVIA EX in 1983. New versions
have been developed for PANAVIA 21, PANAVIA Fluoro
Cement and PANAVIA V5, for example. Another important
component also affecting the polymerisation process
is the touch-cure technology used in two of the three
major products of the current PANAVIA portfolio:
PANAVIA V5 and PANAVIA Veneer LC. This technology
was first used in PANAVIA 21, which was launched in 1993.
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Contact of the chemical polymerisation activator con-
tained in the self-etching primer with the resin cement
paste accelerates the polymerisation of the cement
from the adhesive interface, thus providing better ad-
hesion of the resin cement. In developing PANAVIA V5,
we reviewed the chemical composition of the exist-
ing PANAVIA products and updated it substantially.
Touch-cure technology has also been adapted for use in
PANAVIA V5 Tooth Primer and the concomitantly used
PANAVIA V5 Paste. When cementing veneers with
PANAVIA Veneer LC, we also use PANAVIA V5 Tooth
Primer for conditioning teeth. This also involves the use
of touch-cure technology for achieving an adhesive
connection with the tooth without compromising the
working time of the cement paste.

Additional adhesive monomers

Even in the field of adhesive monomers, however, our
development efforts did not come to a halt: we devel-
oped the LCSi monomer, a long-chain silane coupling
agent which made it possible to integrate the function
of a ceramic primer in our self-adhesive resin cement
PANAVIA SA Cement Universal. With its high level of
hydrophobicity, this monomer provides stable, long-term
bond strength. Generally speaking, it may be said that the
reason bond durability may drop is a hydrolytic reaction



damaging the chemical bond between the silica con-
tained in glass-ceramics and the silane coupling agent.

Three products covering
virtually every need

By combining these technologies and constituents in
a smart way, we have succeeded in developing a resin
cement portfolio that covers virtually every need. With
PANAVIA V5, PANAVIA SA Cement Universal and
PANAVIA Veneer LC, it is possible to treat a wide vari-
ety of cases. The products allow for the luting of various
types of restorations and prosthetic appliances and for
the placement of posts and produce great outcomes if
used according to the instructions for use.

It is possible for the dental practitioner to choose the right
cement system for treatment according to the case
and patient needs from among these three major resin
cement products. PANAVIA SA Cement Universal is a
simple and easy-handling self-adhesive resin cement.
PANAVIA Veneer LC is used for bonding laminate veneers.
PANAVIA V5 has the widest range of uses among these
three cement systems, covering almost all the intended
uses of the other two.

Exploring new opportunities

The good thing about developing technologies in a company
like Kuraray Noritake Dental is that their application is not
limited to a certain product or product group. The research
and development department always carries out research
on how to leverage the benefits of the technologies in other
applications. Take, for example, KATANA Cleaner, which was
released in 2019. This cleaning agent can be used to remove
saliva, blood, temporary cement or other contaminants that
can adhere to the surfaces of teeth or prosthetic devices
during trial fitting and temporary cementation of a prosthetic
device. This unique product has been developed by taking
advantage of the surfactant function of the MDP monomer.

PANAVIA™ SA Cement Universal
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Adheres to all materials,
including glass ceramics, without
the need for a separate primer.

PANAVIA™ V5

One Cement,
All indications.
One prime procedure.
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Conclusion

Hence, it is mainly our long-standing knowledge and
experience in the development of dental resin cements
and adhesive solutions that provides for the excellence
of the current PANAVIA portfolio. We know how to
improve existing technologies, never stop developing
new ones and continuously look for the best way to
combine proven and new components to obtain the
best possible outcomes. In the steps of the product
development procedure, clinical tests are conducted
and feedback from dental practitioners is gathered to
take into account the extreme conditions found in the
oral environment. In the past 40 years, this strategy has
proved successful, and we are sure that it will help us
develop many other innovative products that offer ideal
support to the dental practitioner in striving to improve
the oral health of patients.

PANAVIA™ Veneer LC

The light-curing
veneer specialist.
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3Shape intra-oral scanner

TRIOS 5 wins Cellerant Best of Class Hygiene Award

The 3Shape TRIOS 5 intra-oral scanner has been given the
Cellerant Best of Class Hygiene Award for 2023. The achievement
underscores the consistent excellence of the TRIOS line of intra-
oral scanners, which have won ten consecutive Cellerant Best of
Class Technology Awards. The award is presented to innovative
solutions that improve clinical outcomes, enhance clinician ergo-
nomics and optimise hygiene treatment.

The recently introduced TRIOS 5, which has been cleared by the
US Food and Drug Administration, revolutionises the look and feel
of intra-oral scanners. Hygienic by design, the TRIOS 5 body is
sealed up to its battery inlet and devoid of cracks or crevices where
any contaminants can accumulate. Enclosed by a sapphire glass
window, the autoclavable scanner tip creates a robust microbial
barrier between the patient and the scanner. Additionally, TRIOS 5
Wireless includes single-use body sleeves that cover the entire
area touched by the operator, offering further protection against
contamination.
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3Shape CEO Jakob Just-Bomholt expressed his gratitude to the
Cellerant panel, saying: “Winning the award is a terrific honour for
our team and made even more so because the Cellerant panel is
made up of dental professionals. We appreciate their considering
TRIOS for the award.”

Dr Lou Shuman, Cellerant Consulting Group CEO and creator
of the Cellerant Best of Class Technology Awards, commented:
“We are excited to present 3Shape TRIOS with our Cellerant Best of
Class Hygiene Award. Over the past few years, due to the pan-
demic, the dental industry has sought to focus more on hygiene.
3Shape TRIOS 5 helps lead the way with its revolutionary hygienic
design. The award acknowledges their innovation.”

www.3shape.com
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An innovative implant solution

Introducing DS OmniTaper Implant System—
the newest member of the EV implant family

The DS OmniTaper Implant System is an innovative solution that
combines the proven technologies of Dentsply Sirona’s EV implant
family with new features that deliver efficiency and versatility.
Unique to the implant system is an intuitive drilling protocol for
reduced chair time and a pre-mounted TempBase for immediate
restorations and efficient workflows.

The DS OmniTaper Implant System is the newest member of the
EV implant family, alongside the Astra Tech Implant System and
DS PrimeTaper Implant System. The EV implant family offers sur-
gical flexibility to cover virtually every indication. All three implant
systems deliver biologically driven implant designs for natural aes-
thetics and lasting bone care, have one connection for restorative
simplicity and are optimised for a seamless integration into digital
dentistry workflows.

ZAVAY S T N )

comprehensive EV prosthetic portfolio for restorative flexibility
Like the rest of the EV implant family, the DS OmniTaper Implant  and immediate chairside solutions.
System features the OsseoSpeed implant surface and the conical
EV connection that provides access to the harmonised and  www.dentsplysirona.com
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Contributing to the development of dental care
Kuraray Noritake Dental

Kuraray Noritake Dental is quintessentially Japanese, combining
historical achievements with continuous technological advance-
ments. It was formed in 2012 by the well-established companies
Kuraray Medical and Noritake Dental Supply coming together
to combine their core competencies. Today, our craftsmanship,
underpinned by our groundbreaking dental technologies and
reflected in outstanding product quality, is recognised across
the globe.

The parent company of Kuraray Medical—Kuraray—was
founded in 1926 in Kurashiki in Japan. Kuraray began to
develop dental products in the 1970s and introduced its first
adhesive key technology—the MDP monomer—in 1981.

The parent company of Noritake Dental Supply—NORITAKE—
was founded in 1904 in Nagoya in Japan. Its ceramic tableware
and industrial abrasion wheel are well known globally. In 1987,
NORITAKE launched its first dental products, establishing an
entirely new class of veneering ceramics.

The combination of both companies’ long-standing expertise in polymer-
based organic chemistry and ceramic-based inorganic chemistry,
respectively, has enabled Kuraray Noritake Dental to develop a whole
range of groundbreaking dental products. These include gold-standard
self-etching and innovative universal adhesives, an array of cutting-
edge resin cements for streamlined workflows, easy-to-use compos-
ites for direct restorations, highly aesthetic zirconia blanks for indirect
restorations, and pioneering liquids and porcelains for virtually every
finishing and staining technique in use today. The company’s brands,
like CLEARFIL, PANAVIA, KATANA and CERABIEN, represent ground-
breaking technologies integrated into products that make an enormous
difference to the dental professional’s work.

By improving these technologies and creating new ones, we will
continue to provide dental professionals with products and infor-
mation that can be used safely and comfortably. Our overarching aim
is to continue to contribute to the development of dental care.

www.kuraraynoritake.com




T4 S
| . mu

sesvebes

All about the patient:
The 2024 IT] World Symposium

By [Tl Foundation

The ITI World Symposium is back and better than
ever. In Singapore from 9 to 11 May 2024, more than
50 world-renowned speakers will present at the
world’s largest scientific implant dentistry event.
Building on the highly successful online edition, the 2024
ITI World Symposium will once again put patients at
the centre of the action.

Over three days, more than 4,000 participants will
experience real patients and their stories on stage.
The speakers will discuss various treatment op-
tions based on the latest scientific evidence. Addi-
tionally, world-class clinicians will provide commen-
tary on exclusively recorded clinical procedures live
on stage.

“With our unique, patient-centred programme, we aim
to combine practical, clinical insights with the dis-
cussion of scientific findings,” explained International
Team for Implantology (ITl) President Dr Charlotte
Stilwell. “We ran a survey in our community last year to
identify the topics of greatest relevance currently, and
these form the core of our scientific programme: soft-
tissue management, guided bone regeneration/bone
augmentation, immediate implants, peri-implantitis and
the digital workflow.”

Registration for the ITI World Symposium is open
at worldsymposium.iti.org. ITI members as well as
those who register early will benefit from significant
discounts.
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low under image requirements.

Text length

Article lengths can vary greatly—from
1,500 to 5,500 words—depending on
the subject matter. Our approach is that
if you need more or fewer words to do the
topic justice, then please make the article
as long or as short as necessary.

We can run an unusually long article in
multiple parts, but this usually entails
a topic for which each part can stand
alone because it contains so much in-
formation.

In short, we do not want to limit you in
terms of article length, so please use the
word count above as a general guideline
and if you have specific questions, please
do not hesitate to contact us.

Text formatting

We also ask that you forego any special
formatting beyond the use of italics and
boldface. If you would like to emphasise
certain words within the text, please only
use italics (do not use underlining or a
larger font size). Boldface is reserved for
article headers. Please do not use un-
derlining.

Please use single spacing and make sure
that the text is left justified. Please do not
centre text on the page. Do not indent
paragraphs, rather place a blank line be-
tween paragraphs. Please do not add tab
stops.

Should you require a special layout,
please let the word processing pro-
gramme you are using help you do this
formatting automatically. Similarly, should
you need to make a list, or add footnotes
or endnotes, please let the word process-
ing programme do it for you automatically.
There are menus in every programme that
will enable you to do so. The fact is that
no matter how carefully done, errors can
creep in when you try to number footnotes
yourself.

Any formatting contrary to stated above
will require us to remove such formatting
before layout, which is very time-consum-
ing. Please consider this when formatting
your document.

Image requirements

Please number images consecutively
throughout the article by using a new
number for each image. If it is imperative
that certain images are grouped together,
then use lowercase letters to designate
these in a group (for example, 2a, 2b, 2c).

Please place image references in your
article wherever they are appropriate,
whether in the middle or at the end of a
sentence. If you do not directly refer to the
image, place the reference at the end of
the sentence to which it relates enclosed
within brackets and before the period.

In addition, please note:

- We require images in TIF or JPEG for-
mat.

- These images must be no smaller than
6 X 6 cm in size at 300 DPI.

- These image files must be no smaller
than 80 KB in size (or they will print the
size of a postage stampl).

g

Larger image files are always better, and
those approximately the size of 1 MB
are best. Thus, do not size large image
files down to meet our requirements
but send us the largest files available.
(The larger the starting image is in terms
of bytes, the more leeway the designer
has for resizing the image in order to fill
up more space should there be room
available.)

Also, please remember that images
must not be embedded into the body of
the article submitted. Images must be
submitted separately to the textual sub-
mission.

You may submit images via e-mail
or share the files in our cloud storage
(please contact us for the link).

Please also send us a head shot of your-
self that is in accordance with the re-
quirements stated above so that it can
be printed with your article.

Abstracts

An abstract of your article is not re-
quired.

Author or contact information

The author’s contact information and a
head shot of the author are included at
the end of every article. Please note the
exact information you would like to ap-
pear in this section and format it accord-
ing to the requirements stated above. A
short biographical sketch may precede
the contact information if you provide us
with the necessary information (60 words
or less).

Questions?

Magda Wojtkiewicz
(Managing Editor)
m.wojtkiewicz@dental-tribune.com
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Expand your NEW DEXIS IS 3800
treatment offerings

DEXIS™ |OS Solutions seamlessly
integrates into your dental workflow,
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expansion. Say hello to more time for what
really matters — your patients.

Find out more at dexis.com
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Kuraray Noritake Dental Inc. offers five types of dental zirconia that fully meet the needs of any
dental technician. But the line-up doesn’t stop there. We have also developed specialised products
for polishing, staining, glazing and porcelain veneering, based on a wealth of experience.

Our dental zirconia and ceramics ranges are well-aligned and designed to complement each other
for streamlined procedures leading to brilliant treatment outcomes.
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FULL PORCELAIN LAYERING CEMENT WITH CONFIDENCE

FOR ULTIMATE AESTHETICS PREDICTABLE PROCEDURE

Full porcelain layering on a classical framework remains the most Reliable luting material designed to work predictably with the
aesthetic way of finishing zirconia restorations. By adding different zirconia of your choice is essential in the dental practice but
layers of porcelain, ceramists are able to imitate the natural internal also in every laboratory. It is an excellent choice for cementing
colour structure of a tooth precisely, creating a piece of art that zirconia to an implant abutment or titanium base, or to bond
truly matches the appearance of the adjacent teeth. The complete restorations to frameworks.

family of CERABIEN™ ZR line-up of internal stains, layering powders,
external stains and even PRESS shade base stains is designed for
this approach.
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BORN IN JAPAN | Kuraray Europe GmbH, BU Medical Products, Philipp-Reis-Str. 4, 65795 Hattersheim am Main, Germany, +49 (0)69-30535835, dental.eu@kuraray.com, www.kuraraynoritake.eu





