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Dr Pér Johansson about the advantages and
challenges of PEEK implants and what the
new material could mean for the future of
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innovations and technologies in dental
plantology.

The EAO-SEPES meeting will be an excel-
lent opportunity to see the most up-to-date
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m Nobel Biocare has continually led
innovation in full-arch solutions for
over 50 years. Now, the company has
achieved another breakthrough in
the efficient treatment of the edentu-
lous mandible. The launch of the new
Trefoil system has made the passive
fit of a pre-manufactured bar possible
for the very first time, using a revolu-
tionary, self-adjusting fixation mecha-
nism and just three implants. An in-
novation that drives efficiency at

The next full-arch revolution

With Trefoil, Nobel Biocare presents a definitive fixed solution to treat more patients better

every step, from manufacture to de-
finitive restoration, the Trefoil system
makes a fixed full-arch implant solu-
tion a real possibility for more pa-
tients.

More patients benefit
from a fixed solution

The benefits of fixed solutions far
outweigh the costs of fixed-remova-
ble solutions for many patients when
considering implant-supported solu-

tions.! While a removable implant re-
habilitation may offer a lower price
and faster treatment than typical
fixed alternatives, many patients de-
sire the comfort and ease of a fixed
prosthesis,? which has been proven to
significantly improve quality of life.®
Fixed solutions also offer enhanced
function with a higher bite force and
better retention and stability, and
avoid some of the disadvantages of
removable solutions, such as more

mucosal problems and the
wear of components.*

Developed with the
needs of the many in mind,
the efficiency of the Trefoil
system empowers clinicians
to provide many patients
who are held back by time
or finances with the premi-
um-quality fixed solution
they deserve.
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“Fig. 1: The Trefoil system offers a
precision-milled bar with self-adjust-
ing joints for a passive fit.

“Fig. 2: The mechanism allows
screws to self-adjust in compensa-
tion for inherent deviations from
each implant’s ideal height, angula-

tion and position. Fig. 1
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Vertical deviation +0.5mm

]
Horizontal deviation +0.4mm

Angular deviation £4.0°

Fig. 2
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news

Implant community gathers in Madrid for EAO 2017

m After the FDI World Dental Con-
gress in August, the Feria de Madrid
fairgrounds will open its doors again
today for dental professionals from
around the world. From 5 to 7 Octo-
ber, thousands will be able to learn
everything there is to know about
dental implantology and oral rehabil-
itation at the 26" annual congress of
the European Association for Osseo-
integration (EAO).

Organised in partnership with
the Spanish society of prosthodontic
and aesthetic dentistry (Sociedad Es-
pafiola de Protesis Estomatoldgica y
Estética), an association with a mem-
bership of 4,500, the conference is
poised to attract thousands of special-
ists from all over the globe to Madrid.
Spanning three days, the meeting
will offer a number of high-class clin-
ical lectures, hands-on sessions and
industry symposia under the theme
of “Twenty-five years of implant den-
tistry. What have we learned?”. Ac-
cording to the organisers, it will fur-
thermore provide interactive oppor-
tunities for audience involvement,
such as surgical video sessions.

Overall, more than 50 clinical ex-
perts from all over the world will be
speaking at this year’s event. Among
them are prominent figures in den-
tistry, such as Prof. Mariano Sanz from
Spain, Dr Christian Coachman from
Brazil and Dr Christoph Hémmerle
from Switzerland. In the guest country
session, clinicians from Latin America
will be presenting their research to a
professional audience for the first time.

While most of the presentations
will be in English, the organisers
have announced that there will be si-
multaneous interpreting into Spanish
for some of the sessions.

Furthermore, a record number
of 139 manufacturers and dealers
(as of 21 September), including inter-
national heavyweights like Nobel
Biocare, Straumann and Dentsply

Implant specialists from all over the globe will attend the congress at Feria de Madrid. (Photograph: IFEMA, Spain)

Sirona, have registered for the accom-
panying trade exhibition, which will
showcase the latest innovations. At-
tendees will also be able to learn
about the new products and clinical
solutions in detail at industry sympo-
sia that will run concurrently with
the main programme.

Founded in 1991 by leading den-
tists interested in osseointegration,

the EAO is now a worldwide author
ity in the fields of reconstructive sur-
gery and prosthetic rehabilitation. In
addition to its large annual event, the
association holds master clinical
courses throughout the year. It fur
thermore offers members and
non-members the opportunity to ob-
tain a postgraduate diploma in im-
plant dentistry.

Information about the 2017 con-
gress and programme is available at
the congress website and through the
EAO SEPES 2017 mobile app, which
can be downloaded from the iTunes
Store and Google Play. The latest
news from the show floor, interviews
with opinion leaders, and impres-
sions will be available at www.dental-
tribune.com. 4
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Definitive teeth in a day*
Dental implant patients are in-
creasingly requesting immediate res-
torations and reduced treatment

The Trefoil system, combining a
pre-manufactured titanium bar, three
implants, a simplified restorative
workflow, acrylic prosthesis and min-
imised restorative componentry, ena-

Fig. 3

“Fig. 3: The Trefoil system, specially designed to work on three implants and enabling definitive teeth
on the day of surgery,* reduces time and cost in comparison with other fixed implant solutions.

* Depending on clinical preference and close cooperation with the laboratory

time. Meeting this need and avoiding
an edentulous state during treatment
encouraged the introduction of an im-
mediate loading protocol. Dental pro-
fessionals seek solutions with fewer
surgical steps, but with high success
rates, high patient satisfaction and
function on the day of surgery.*®

bles shorter time to teeth and re-
duced chair time compared with con-
ventional treatments that use provi-
sional restorations. With no need for
CAD/CAM or temporary prostheses,
the ability to place definitive teeth on

* Depending on clinical preference and close co-
operation with the laboratory
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the day of surgery* using a prefabri-
cated bar and wrap-around acrylic
technique for the prosthesis saves
substantial time for the restorative
clinician, the laboratory and ulti-
mately the patient.

First pre-
manufactured bar
with a passive fit
Before the Trefoil sys-
tem, prefabricated bars
could be costefficient,
but none could enable
the passive fit that is so
crucial to long-term treat-
ment success. In chal-
lenging this limitation,
Nobel Biocare engineers
developed the first pre-
manufactured bar with a
passive fit, enabled by a
unique fixation mecha-
nism with self-adjusting
joints. This mechanism
provides passive fit by
compensating for hori-
zontal, vertical and angu-
lar deviations from the
ideal placement of the
three implants. Accurate
drilling with standardised drill
guides enables precise parallel im-
plant positioning and placement for
passive fit.

Proven implant design
with conical connection

A special component of the
Trefoil system is the Trefoil Implant.
It combines the proven parallel-wall

implant design, a machined soft-tis-
sue collar—which allows easy access
to the implant while leaving the soft
tissue undisturbed after the surgery—
and a conical connection. The TiUnite
surface is proven to maintain implant
stability during the critical healing
phase through rapid bone forma-
tion”" and it promotes long-term suc-
cess.

Treatment success

Results from an ongoing five-year
multicentre study across four conti-
nents are already being reported for
implant and prosthetic survival
rates. This important study has been
expanded to include 110 patients at
the request of clinicians, to meet the
needs of their patients.

Treating a whole new patient
population with a fixed solution
The decline in edentulism has
been predicted to slow and to be par-
tially offset by a growing and ageing
population.”® High-quality and cost-ef-
ficient solutions are crucial for serv-
ing the needs of edentulous patients
and patients with a failing dentition.
In essence, the Trefoil system em-
bodies the Nobel Biocare mission to
treat more patients better. With this
improved efficiency comes the oppor-
tunity to continue with the vision of
PerIngvar Brénemark and bring the
benefits of osseointegration to a
whole new patient population. 44

Editorial note: A list of references is
available from the publisher.

More informations are available online at nobelbiocare.com/trefoil.
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MIS Global Conference

Bahamas to host fourth edition in February 2018

W The next MIS Global Conference
will take place from 8 to 11 February
next year in the beautiful Atlantis Re-
sort in the Bahamas. Based on the
success of last year’s event in Barce-
lona in Spain, with its fascinating sci-
entific programme, high-level lec-

AD

tures and amazing entertainment, the
next edition promises to deliver an in-
tense and unforgettable experience
in every respect.

The scientific committee, headed
by Prof. Lior Shapira, Chairman of
the Department of Periodontics at the
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Hebrew University—Hadassah Fac-
ulty of Dental Medicine in Jerusalem
in Israel, has undertaken all efforts to
make the next conference even better
than the one before. In addition to
contemporary treatment possibilities,
insight will be provided into the pres-
ent and future of dental implants as
part of clinical dentistry.

“The podium will be occupied by
high-quality clinicians, researchers,
and educators, who will share with
you their extraordinary experience
and clinical excellence,” Shapira said.

With the launch of the V3 Im-
plant System currently underway
in the US market, MIS Implants
Technologies is devoted to equipping
the dental community with the latest
innovations and helping clinicians
improve patient care. The two-day
main programme will feature world-
prominent speakers presenting their
expertise, which could be imple-
mented in everyday dental practice
and optimize dentists’ skills for the
benefit of their patients. Some of the
key topics of the conference are evo-
lution and horizons in implant ther-
apy, biological principles and predict-
able aesthetics, the long-term fore-
cast for implant therapy and going
digital (where, when and how).
A number of workshops will provide
an opportunity for meaningful learn-
ing in an intimate environment, with
accomplished experts in their spe-
cific fields of interest.

As part of its commitment to pro-
moting young clinicians, MIS is con-
tinuing the tradition of holding a clin-
ical case competition during its con-
ference. With the focus on modern
technologies and techniques in clini-
cal practice this year, 15 top clinical
cases will be presented as posters at
the conference venue, and the best
three will also be awarded.

In the spirit of “ideas worth
spreading” and its commitment to in-
novation, MIS has further proudly an-
nounced a new partnership with
TEDx. An independently organised
TED event, TEDxMIS will be held on
10 February and feature some of the
world’s leading thinkers and achiev-
ers in the field of implant dentistry.
The goal is to give conference guests
the opportunity to experience a
unique series of fast-paced, eye-open-
ing talks that will inspire them and
provoke meaningful engagements
with their peers.

Similar to past events, the Baha-
mas conference is expected to pro-
vide an extraordinary environment
for knowledge sharing and the op-
portunity to meet with peers in the
international dental community. In
2018, conference guests will also en-
joy one of the most beautiful and ex-
otic locations in the Atlantic Ocean:
the Atlantis Resort on Paradise Is-
land. When not engaged in the work-
shops and lectures, they will be able
to explore this extraordinary marine
habitat, participate in sports activi-
ties, and experience the culture and
colours of the Bahamas. Full of im-
pressive and fun events, the MIS
Global Conference entertainment
programme will leave guests with
fond memories and looking forward
to the next meeting.

More information about the con-
ference can be found at bahamas.
misimplants.com or at Booth P1 in
the exhibition hall at EAO 2017. 44
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Nano-coating effective in reducing peri-implantitis risk

Combination of silver, titanium dioxide and hydroxyapatite shows promising results in UK study

W Investigating the effect of a new
approach using a combination of sil-
ver, titanium dioxide and hydroxy-
apatite (HA) nano-coatings on the
surface of titanium alloy implants,
researchers from Plymouth in the
UK have found that the method was
successful in inhibiting bacterial
growth and reducing the formation
of bacterial biofilm. In addition, the
coating created a surface with anti-
biofilm properties, thus supporting
successful integration of the im-
plants into surrounding bone and
accelerating bone healing.

One of the main reasons for den-
tal implant failure is peri-implanti-
tis, an inflammatory process affect-
ing the soft and hard tissue sur-
rounding dental implants caused by
pathogenic microbes that develop
into biofilms. Current approaches to
managing the development of bio-
films include application of antimi-
crobial coatings loaded with antibi-
otics or chlorhexidine. However,
these are usually only shortterm
measures. In addition, chlorhex-
idine has been reported to be poten-
tially toxic to human cells.

Investigating a new approach to
the prevention of biofilm, research-

© Stas Walenga/Shutterstock.com

ers from the School of Biological
Sciences, Peninsula Schools of Medi-
cine and Dentistry, and School of En-
gineering at the University of Plym-
outh tested the effectiveness of a

Global dental implant
market to rise in value

M A recent report on the global den-
tal implant market has forecast
a compound annual growth rate of
7.9 per cent for the industry until
2024. The report was compiled by
Transparency Market Research and
predicts that this market will be
worth US$8.18 billion by the end of
the analysis period.

This expected continued growth
can be attributed to a number of fac-
tors. With ageing populations world-
wide, more people than ever before
are being treated for dental prob-
lems. Furthermore, advancements in
CAD/CAM technology and increas-
ing recognition of the importance of
maintaining good oral hygiene are
contributors, the report stated.

Titanium implants and zirconia
implants were identified as two key
segments of this market, with the for-
mer expected to be both the leading
revenue generator and the fast
est-growing segment. Titanium alloys
used in dentistry are lightweight, re-
sistant to corrosion and wear, and

4

ievskiy/Shutterstock.com

able to withstand high temperatures.
Zirconia implants offer a metal-free
alternative and provide excellent
osseointegration and aesthetic prop-
erties.

According to the report, Europe
was leading the global dental im-
plant market by overall demand at
the start of the forecast period,
closely followed by North America.
The Asia-Pacific region is the fastest
growing market, however, as demand
for medical facilities continues to in-
crease there.

The report, titled Dental Implants
Market  (Products—Endosteal — Im-
plants, Subperiosteal Implants, Tran-
sosteal Implants, and Intramucosal
Implants; Materials—Titanium Im-
plants and Zirconium Implants; End
Users—Hospitals, Dental Clinics, and
Academic and Research Institutes)—
Global Industry Analysis, Size, Share,
Growth, Trends, and Forecast 2016-
2024, can be purchased from the
Transparency Market Research web-
site.

© i

© The_Pixel/Shutterstock.com
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dual-layered silver-HA nano-coating
on titanium alloy medical implants.
The antibacterial performance of the
coating was quantitatively assessed
by measuring the growth of Strepto-

coccus sanguinis, the proportion of
live and dead cells, and lactate
production by the microbes over
24 hours. The results showed that
the combination successfully inhib-

ited bacterial growth and reduced
the formation of bacterial biofilm
on the surface of the implants by
97.5 per cent. Uncoated controls and
titanium  dioxide nano-coatings
showed no antibacterial effect.

According to the researchers, no
dissolution was detected for the HA
nano-coatings. Thus, application of a
dual-layered silver-HA nano-coat-
ing on titanium alloy implants fur-
ther created a surface with anti-
biofilm properties without compro-
mising the HA biocompatibility re-
quired for successful osseointegra-
tion and accelerated bone healing.

“In this cross-faculty study we
have identified the means to protect
dental implants against the most
common cause of their failure. The
potential of our work for increased
patient comfort and satisfaction,
and reduced costs, is great and we
look forward to translating our find-
ings into clinical practice,” com-
mented Prof. Christopher Tredwin,
Head of the Peninsula School of
Dentistry.

In the next step, the effective-
ness of the approach needs to be
tested in vivo, according to the re-
searchers.

Spanish study finds strong link between
0SA and implant complications

MW There has been increasing aware-
ness of the reciprocal relationship
between obstructive sleep apnoea
(OSA) and dental problems, for exam-
ple sleep bruxism and a higher

© tommaso79/Shutterstock.com

clench index. However, few studies
have investigated the role of OSA in
the occurrence of technical failure in
fixed prostheses, especially those
that are implant-borne. Spanish re-
search conducted by dentists in col-
laboration with the OSI Araba Uni-
versity Hospital in Vitoria has now
found that over 80 per cent of the
patients with OSA experienced im-
plant problems—suggesting a poten-
tially strong correlation between the

sleep disorder and implant complica-
tions.

Aiming to analyse the frequency
of prosthetic complications in im-
plant-borne prostheses, a group of re-

searchers from Vitoria investigated
implant failure in 67 patients. They
identified 30 complications affecting
22 prostheses among 16 patients. Of
these, 13 also had OSA (81 per cent).

Complications included porce-
lain fracture (14 events), screw/im-
plant fracture (eight events), screw
loosening (three events) and de-ce-
mentation (five events). According to
the researchers, most of the complica-
tions occurred in the posterior seg-

ments. Moreover, the highest ap-
noea-hypopnea index score, and
thus the severity of OSA, was identi-
fied in patients with a fracture com-
plication related to an implant, a

screw or a porcelain crown, the study
showed. The average time for prob-
lem occurrence was 73 months after
insertion of the implant.

Based on the results, which sug-
gest a strong link between OSA and
implant complications, the research-
ers noted that future studies should
explore the correlation further in or-
der to better understand the risk fac-
tors and frequencies of these occur-
rences. 4
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science & practice

““Research on PEEK implants is both challenging and motivating”

An interview with EAO presenter Dr Par Johansson, Sweden

W In 2010, Dr Par Johansson received
his dentistry degree at Malm¢ Uni-
versity in Sweden, where he submit-
ted a master thesis on implant
surfaces. A few years later, he joined
a research team at the same de-
partment as they were launching an
interesting project on a new implant-
able material, PEEK (polyetherether-
ketone). In an interview with today
International Johansson spoke about
the advantages and challenges of
PEEK implants and what the new
material could mean for the future of
implantology.

today international: What, in your
opinion, has been the greatest devel-
opment in dental implantology
throughout the decades?

Dr Par Johansson: Since the
discovery of osseointegration, the de-
velopment of dental implantology
has been extraordinary and ex-
tremely fast. The advancement began
by experimenting with different im-
plant materials and inventive shapes
and forms. Thereafter, the implant
surface was modified using several
subtractive and additive methods to
shorten the healing time and in-
crease the success rate. Today, re-
searchers are attempting to improve
osseointegration by loading the im-
plant surface with pharmaceuticals
or proteins. As a researcher, I would
say that the most important develop-
ments in dental implantology have
been the surface improvements and,
to some extent, our understanding of
bone and implant interaction. As a cli-
nician, the greatest developments
have been improved treatment proto-
cols and the implementation of digi-
tal appliances.

At the 2017 European Association for
Osseointegration (EAO) congress,
you will be giving a lecture about
PEEK implants. What was your moti-
vation behind specialising in this im-
plant material?

The project became my PhD pro-
ject, which I am defending later this
year. PEEK is a highly advanced pol-
ymer with properties that could im-
prove the treatment outcomes of sev-
eral procedures. The challenge is that
PEEK is not optimal as a loadbearing

“Dr Pér Johansson works in the PCR lab in Malmo University, Sweden. He’s doing PCR (polymerase chain reaction) to evaluate gen-expression on PEEK implants implanted in rabbit bone. In detail he is
pipetting specific primers that he wish to analyse.

procedures and ongoing research has
introduced more applications. In den-
tistry, the introduction of PEEK has
been slow, but the material may well
be functional in healing abutments,
temporary cylinders and dental
frameworks. Introduction of new bio-
materials is a slow process which re-
quire a comprehensive evaluation by
the U.S. Food and Drug Administra-
tion before it can be implemented for
clinical trials. PEEK-OPTIMA (Invibio)
is currently the only commercial
PEEK polymer approved by the FDA
as a medical device.

What are the main advantages of
PEEK in comparison with conven-
tional implant materials like tita-
nium? What are its limitations?

The main advantage in spine and
trauma surgery is its superior biome-

PEEK is not optimal as a loadbearing implant.

implant because of the bio-inert sur-
face which does not osseointegrate
without modification. Therefore, re-
search on PEEK implants is both chal-
lenging and motivating, particularly
since the arena of applications, espe-
cially in dentistry, is so unexplored.

It has been argued that implantable
PEEK polymers are a next-genera-
tion biomaterial. Is that fact or fan-
tasy?

I would say that PEEK has come
a long way to becoming the next-gen-
eration biomaterial in the orthopae-
dic field. Today, PEEK is the standard
implant material in several spinal

chanical properties compared with
metals. PEEK has an elastic modulus
similar to that of human bone, while
that of titanium is almost eightfold
higher. Differences in elastic modu-
lus between the implant and the sur-
rounding tissue may promote stress
shielding and inhibit bone growth or
lead to bone resorption. Furthermore,
titanium and metal alloys have, in
some documented cases, caused
signs of hypersensitivity and allergy.
These days, there is also an increas-
ing demand for non-metallic restora-
tions and biomaterials. PEEK is bio-in-
ert, has a nonreactive surface and,
according to current literature, has

8 26" EAO Annual Scientific Meeting

never shown any signs of provoking
hypersensitivity. The colour of PEEK
is more natural, and this enables the
manufacturing of aesthetic implants

for thin biotypes and diverse dental
components. Finally, PEEK is trans-
parent to Xrays, which is a feature
highly useful after spine surgery, al-

lowing the postoperative radiograph
to be viewed and analysed without
any disturbing artefacts.

The results of a study in rabbit bone
you conducted in 2016 proved that
the addition of a nanosized hy-
droxyapatite-coating to PEEK sur-
faces improved the bone-implant
contact and demonstrated strong
osteoconductive properties at the
perforation. How important are these
findings to advancing research on
PEEK implants?

This aforementioned study is the
third by our research group on PEEK.
There were two main areas of investi-
gation regarding the material used in
this study, the use of PEEK as a bio-
material and the innovative coating
technique by which a nanosized hy-
droxyapatite coating is applied to the
implant surface. Further, this study
- 10

“Dr Johansson is examinating histological sections of the implant in rabbit bone before looking at this in the microscope. This is a histological image from
a PEEK implant with a hydroxyapatite coating. This one is implanted into rabbit bone and retrieved after three weeks of healing. At the bottom of the
implant you can see the osteoconductive properties of hydroxyapatite on PEEK as the bone bends and grow along the implant surface.



Navjdent

Targeting
Perfection

Join the EAO workshop on dynamic
navigation for freehanded dental implantation

A
T

When: Friday, October 6, 2017 at 9:00 or 13:30
Lecturers: Dr. Hadi Antoun (FR), Dr. Josep Arnabat (SP), Dr. Rui Figueredo (SP)

See for yourself how freehanded guided surgery aids more accurate implant placement. Navident
tracks the drill and the patient’s jaw, providing real-time tactile guidance and visual feedback.

@ Precision guidance for increased accuracy within 0.5mm of treatment plan*
@& Easy to use, reducing time and expense with a simplified workflow
& Provides even greater value from your CBCT data

& Enables minimally invasive flapless drilling without a physical guide

“In contrast to surgical guides, Navident
provides me with much more information
during surgery, which allows me to

V..

- Compatible
with any implant
type, drill system place implants in a quicker, safer and

and all CBCTs

- currently on

the market

more enjoyable way.”

Dr. Luigi Vito Stefanelli, DDS
Rome, Italy

ClaroNav

Try Navident's precision guidance for yourself.
Visit us at Booth n° S31 at EAO-SEPES joint meeting 2017

*Average error of 0.4mm in internal bench tests with a range of operating conditions.

www.claronav.com

This hands-on workshop will be
held during the EAO-SEPES joint
meeting 2017 in order to introduce
the clinician to the surgical aspects
of dynamic navigation using the

To subscribe, please visit the EAO registration Navident system. It starts with
desk. an introduction to the technology

and workflow, followed by case

Limited places available. presentations from an experienced
implant surgeon. Theory is put

into practice through a hands-on
workshop with models.




