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1 Introduction

During 2017 the AO Research Institute Davos (ARI) has strengthened its international collaborations
through collaborative research programs funded either externally from national and international
grants and internally funded consortia. ARI collaborates in many fields with other top institutes and
universities world wide. This is reflected strongly in the project reports and the good news sections
within this activity report. In recent years we have made a strong push to share our academic
knowledge with Chinese teams and have brought numerous fellows over to Davos mainly from the
Guangdong province where we have several collaborations. It is a pleasure to work with these
enthusiastic motivated hardworking groups. The collaborations have also resulted in three Chinese
grants in 2017 for ARI.

The ARI medical research fellowships are again firmly rooted into our foundations and positions are
highly competitive to acquire. Both scientists and medical research fellows apply for external funding
mechanisms to join us (from scholarships etc.) from several months to a year and we have had a
good number join ARI in recent years.

If I must choose one highlight of 2017, this would be TERMIS-EU chapter congress we organized
as a team in ARI. Bringing in over 1 million CHF in participant fees, sponsorships etc., we ran this
meeting hiring the whole congress centre for 1301 participants. We showed through efficient cost
management and effective team work Davos can be a great conference and meeting venue.
TERMIS-EU 2017 Davos presented more than 350 lectures, and over 800 poster presentations. The
number of presentations on patient-specific tissues from 3D printers highlighted the increasing
significance of this technology, which ARI has been developing in over the last few years (As a
historical note 3D printing is not new, in 1991 LECD (ARI) had its own purpose built stereolithography
machine (only 4 other, custom built machines were available at that time world wide), the resolution
though was mm's and the epoxy resin was not suitable for human use, just models).

The reputation of ARI team members continues to grow internationally with many of our principal
scientists on important scientific society boards and committees, many as editorial members of high
level scientific journals in the field, several teachings at ETH Zurich and other top tier universities.
ARI publications remain well above the average for the trauma field with 65 peer reviewed papers
with an average impact factor of 3.45. The 3 million extramural funding (aided by organizing TERMIS
2017) was the highest extramural funding acquisition for research ever at the AO Foundation.

In 2017, the ARI Advisory Committee took over the handling of the "AO Foundation Berton Rahn
Research Award". Originally for start up grants this is now for the best external research project
financed by the AO Foundation. This was awarded to Prof Rob Mauck, University of Pennsylvania,
for his work as part of ARI's Acute Cartilage Injury Collaborative Research Program.

The ARI Activity report has a wealth of information on ARI's output in this very productive year.
Please take some time to see what ARI does for the AO Foundation, maintaining the foundation's
academic credibility and putting the AO firmly on the orthopaedic map of the scientific world.

| thank the Clinical Division's R&D Committee members for their dedication to the clinical relevance
of the projects they monitor and the ARI Advisory Committee members for their dedication to push
the scientific level of all the ARI projects. Thank you AOFB for your support of many ARI initiatives
and several for the AO Foundation as a whole.

Finally, I would like to thank the whole ARI team, which | am very proud to lead, for their motivation,
dedication and great work in 2017.

Sincerely

Prof Dr R Geoff Richards FBSE, FIOR, %}ézﬂffﬁ

Director AO Research Institute Davos (ARI)



2 ARI Mission / Goals / Outlook
Mission

Excellence in applied Preclinical R&D within trauma and disorders of the musculoskeletal system
and translation of this knowledge to achieve more effective patient care worldwide.

Goals

1 Contribute high quality applied Preclinical R&D focused towards clinical applications/solutions
1 Investigate and improve the performance of surgical procedures, devices and substances

1 Foster close relationships with the AO medical community, academic societies, and universities
9 Provide research environment / research mentorship / research support for AO clinicians

2016/17 Outlook - Achievements

1 Support AO Clinical Divisions with cutting edge research for their clinical problems. Ongoing

1 Initiate agreements to further develop and translate our ideas including Autogauge and X-in-One
Ongoing, with an industrial company evaluating these

T Initiate new ARI multi-partner consortium on the theme Osteochondral defect repair ACHIEVED

3-5 year goals - partial Achievements

1 Develop productive potential of ARI innovation technology portfolio and create an ARl intellectual
property strategy. Ongoing (Process used now as standard by AO Foundation)

1 Enabling the environment to foster competitive Innovation within the ARI collaborative research
consortia. (Ongoing)

1 Exploitation of diverse innovative ARI translational research bringing more economic
sustainability to the AO Foundation. (Ongoing)

Rolling Outlook ARI (3-5 years until 2018-2022)

Nurture innovation and further develop ARI technology portfolio

Support AO Clinical Divisions with cutting edge research for their clinical problems (e.g. Bone
Infection models, patient specific implants)

Complete Development and translation of Autogauge / Perfect Circle system

Development & translation of our unique smart surgery concepts: e.g. Implant Sensors

Initiate Europe's first Specific Pathogen Free Sheep flock for better reproducibility and reliability
Maintain our world-class certifications (1ISO, AAALAC, GLP)

Continue to develop our 3D polymer printing & bioprinting technologies

Nurture our scientific networks (e.g. ARI collaborative research consortium)

Obtain Proof of concept for functional cellular biomarkers

=a =
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3 Funding Summary

Income Statement 2016 Actual 2017 Actual

in CHF '000 abs % abs %
AO Foundation Contribution 8'418 67% 9'576 70%
3rd party Income 2'212 18% 3'590 26%
AO Intercompany 1'950 16% 529 4%
Total Income 12'579 100% 13'695 100%
AOTrauma * 3'602 29% 3'541 29%
AOSpine* 424 3% 419 3%
AOCMEF * 645 5% 588 5%
AOVET * 102 1% 87 1%
AOTK * 699 6% 656 5%
AOER 1'953 16% 1'718 14%
AO Foundation * 2'686 22% 1'708 14%
3rd party projects 2'212 18% 3'590 29%
Total Expenses 12'321 100% 12'308 100%
Net Result 258 1'387

*incl. AO Intercompany

3rd Party Income' amounted to CHF 3,590 K and remained 83% (CHF 1,627 K) above budget
and 62% (CHF 1,379 K) above previous year. The main reasons for the increase versus
budget were the income from the successful one-time realization of the TERMIS-EU chapter
meeting in June in Davos of CHF 935 K, the execution of a higher number of commercial
studies of CHF 445 K and additional 3rd party funded grants amounting to CHF 180 K.

From a cost type point of view, the main categories were 'Personnel Expenses' with 68%,
followed by 'Material Expenses' with 13% and 'Scientific & Regional Expenses' and
'Expenses and Fees Non-Employees' with 4% each.

Overall, a positive 'Net Result' of CHF 1,387 K was achieved compared to a balanced budget,
which rolls over into 2018 and 2019 Mid Term Plan.



4 Research Structure & Advisory Committees

4.1 AO Research Institute Davos (ARI) Organigram
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4.2 AO Foundation R&D Platform

The AO R&D Platform monitors, reviews and further

develops the overall AO Foundation strategy defining Recommendations
clinical needs and implementation on behalf of the AO S J
Foundation Board (AOFB) in an advisory capacity. The l ‘

AOFB is responsible for setting the strategy, providing — ggp  char RD rep
the funding and evaluating the outcomes for all AQ  Patlerm = 3" ormation —
initiatives including research and development*. All | wembers | Manager <o * and GEO |
stakeholders are accountable to the AOFB. The AO

R&D  Platform coordinates among research  nformation;

stakeholders of the Institutes and clinical divisions to

+ ARl director

exchange information and develop best practice in R8D operational  * cdrectr

+ TK director
stakeholders CD R&D managers

operations and evaluation. It has no funding or final © SoReD merege
decision authority. *This includes any R&D funded by

the AO Foundation. It does not include extramural

funded R&D (including industrial funded) carried out Implementation
through AOTK (Technical Commission), AOCID

(Clinical Investigation and Documentation) or ARI.



4.3 AO Research Institute Davos Advisory Committee

The ARI Advisory Committee (ARI AC) met in June and December 2017 at the AO Centre, Davos.
The ARI AC gives operational and strategic scientific advice and guidance to the ARI. The ARI AC
monitors the ARI scientific output of direct funded projects on behalf of the AO Foundation Board
(AOFB) and is a distinguished group with expertise relevant to the R&D objectives of the AO
Foundation. It acts as both a sounding board and sparring partner for the ARI director and
management team. Upon request from the ARI director, ARl AC also advises (and often does) on
science and development potential of indirect funding programs or projects (e.g. extramural funding
and ARI's earmarked funding from the clinical divisions through Clinical Priority programs (CPP's)).
The ARI AC is composed of three PhD or equivalent preclinical research scientists of high
international standing and one clinician with several years' experience in preclinical research. One
of the members should also have previous board experience for an institute or research driven
industrial company with regards to technology transfer. The team should cover all general areas
within the ARI (including Biology, Bioengineering and Biomaterials). The chair represents the
committee as a member of the R&D Platform and is also an ex-officio Trustee of the AO Foundation.

The ARI AC (December 2017):

Prof Dr Theodore Miclau (Chair/ clinician), Orthopaedic Trauma Institute, San Francisco, USA
Prof Brian Johnstone, Oregon Health & Science University, USA

Prof Joost de Bruijn, University of Twente, NL & CEO Kuros Biosciences AG, CH.

Prof Christopher Evans, Mayo Clinic, Rochester, USA

!I ' =] -
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Left to right: Prof Geoff Richards, Prof Christopher Evans, Prof Dr Theodore Miclau, Prof Brian Johnstone,
Prof Joost de Brujin



5 ARI Teams / Personnel

5.1 Biomedical Development Program

Program Leader: Boyko Gueorguiev-Ruegg, Deputy: Markus Windolf

Team Members: Pinaki Acharya, Jan Barcik, Jan Buschbaum, Jan Caspar, Daniel Ciric, Benno
Dicht, Ursula Eberli, Manuela Ernst, Dominic Gehweiler, Ladina Hofmann-Fliri, Lukas Kamer,
Dominic Mischler, Karen Mys, Hansrudi Noser, Ronald Schwyn, Flurin Spiller, Luisa Thiemann,
Peter Varga, Viktor Varjas, Dieter Wahl, Ivan Zderic, Erich Zweifel

Fellows: Marc Daniel Ahrend, Mariya Hadzhinikolova, Lyubomir Rusimov

Visiting Professor: Marc Balligand

Guests: Lisa Actis, Charlotte Arand, Beatrice Bohme, Constantin Dlaska, Annabel Hayoz, Daniela
Husarik, Roberto Khatchadourian, Cédric Laurent, Isabelle Lutz, Jean Philippe Ponthot, Majeed
Rana, Thomas Ruedi, Ivan Rusev, Simon Scherrer, Timo Schmid, An Sermon, Hristo Skulev,
Johanna Ueberberg, Daniel Wagner, Tobias Zschaler

By supporting the in-house processes for development and design of medical devices according to
EN ISO 13485, as well as running advanced projects in close collaboration W|th cllnlcal SC|ent|f|c
and industrial partners, the Biomedical Development ' i
Program offers extensive know-how, expertise and
experience in the fields of biomechanical testing and
computational analyses to improve patient care.

Radiograph of a distal femur with two plates for
epiphysiodesis, superimposed with illustration of the
resulting strains in one of the deformed plate screws during
management of leg length discrepancy in children and
adolescents, as calculated by means of Finite Element
Analysis.

A variety of clinical problems are addressed by development of new concepts, approaches, tools
and novel implant systems for surgical applications and research in traumatology and orthopedics.
The process of finding optimal solutions to clinical questions is enhanced by capabilities ranging
from in silico methods to very well-equipped anatomical labs for quick and effective hands-on work
when an anatomical environment is required. Specifically, tailored test procedures with
implementation of supplemental X-rays, video and motion tracking systems are applied in diverse
experiments on fracture fixation and joint reconstruction. Advancing with state-of-the-art
technologies, powerful numerical methods and comprehensive tools for virtual simulations are
integrated to answer various questions with special reference to biomechanical behavior of bone-
implant constructs.

Modalities for medical imaging, processing and analysis, including CT scanners with a wide range
of resolutions and scanned volumes, are
interlinked to account for increasingly
sophisticated demands for morphological
investigations, extract statistical and individual
information from medical image data and extend
the knowledge on variations of biomechanical ~ "Wocee
bone characteristics and their role in persisting

clinical problems.

The capabilities of the Program are completed
by its Prototype Workshop offering rapid and
high-quality manufacturing of devices, tools and
implants.

lllustration of the main components of a virtual :
tool-kit for systematic investigation and analysis Patient variability Clinically relevant
of fracture fixation at the proximal humerus. fraciies pasizis

Implant positioning
& configuration

Analysis Tool-Kit




5.2 Preclinical Services

Focus Area Leaders: Stephan Zeiter and Urban Lanker

Team Members: Daniel Arens, Corina Berset (AOF), Peter Erb, Loris Faoro, Pierina Faoro,
Linda Freitag, Andrea Furter, Fabian Gieling, Jann Lanker, Reto Muller, Dominic Perren,
Valentina Riehl, Tanja Schmid, Patrizia Wagner

Fellows: Valentina Riehl, Christian von Deimling
Student Externs: Nathalie Enk, Dana Carina Schubert, Sean Wyatt, Sophia Mayr

Guests: Silvia Feini Qu

The necessity of preclinical studies is under scrutiny, which should lead to improved study
design, better conduction and analysis of experiments resulting in scientifically and ethically
more valuable data in the field. At the ARI, we conduct all in vivo studies with the highest
responsibility and reproducibility. Animal welfare, the quality of the data generated, and
occupational health and safety are of high importance to us. Therefore, we became an
AAALAC (Association for Assessment and Accreditation of Laboratory Animal Care)
International accredited institution in 2013 (AAALAC is a private, nonprofit organization that
promotes the humane treatment of animals in science through voluntary accreditation and
assessment programs). We are committed to serve the development and implementation of
ethical, translationally relevant and validated animal models for musculoskeletal research.
We intend to pursue best in class policies in the sensitive area of animal models.

In 2016, ARI was awarded the official "Statement of GLP Compliance" from the Federal
Office of Public Health, of the Swiss Confederation through Swissmedic (Swiss Agency for
Therapeutic products) together representing the Swiss GLP monitoring authorities. The ARI
is one of only two academic institutes (in 2016/17) certified for GLP in Switzerland. GLP is
an internationally recognized quality system concerned with the organizational process and
conditions under which non-clinical health and environmental safety studies are planned,
performed, monitored, recorded, archived and reported. The ARI is the only Swiss Institute
with both GLP and AAALAC accreditation. The FDA has a new guideline in review (General
considerations for animal studies for medical devices) for preclinical studies, which will make
GLP and AAALAC virtually mandatory for any submission to FDA. This demonstrates our
commitment in fulfilling the highest standards in preclinical research. Staff of Focus Area
Surgery are highly qualified and specialized in laboratory animal medicine (ECLAM) and
surgery (ECVS) and our animal care givers have gained extensive experience with different
preclinical models over the last decades. The GLP accreditation lead to an increased
demand of external studies. For example, we performed a risk assessment study
investigating the safety and effectiveness of a laser prototype in a sheep model comparing
the healing of bone after a laser cut and a cut made by an oscillating saw. Another study
was conducted to investigate the safety of a new implant coating to prevent infection in our
established rabbit model which was developed in the past together with the ARI Focus Area
Infection. Both studies were performed in accordance with the GLP guidelines as a
prerequisite demanded by the customers. We also continuously refine our models and
methodology. Last year, a study in collaboration with Swiss Institute of Allergy and Asthma
Research (SIAF) in Davos was conducted to improve the post-operative analgesic protocol
in rabbits.

Preclinical Services was involved or organized both nationally and internationally preclinical
workshops, scientific sessions and practical courses throughout the year.



5.3 Musculoskeletal Regeneration Program

Program Leader: Mauro Alini, Deputy: Sibylle Grad

Focus Area Leaders: David Eglin, Nora Goudsouzian, Martin Stoddart.

Team Members: Danielle Admiraal, Angela Armiento, Adriana Augurio, Valentina Basoli, Mauro
Bluvol, Matteo D'Este, Nina Derron, Nunzia Di Luise, Jie Du, Niamh Fahy, Olivier Guillaume, Sonja
Hackel, Verena Hasselmann, Andri Hassler, Marine Heriot, Mario Inauen, Yann Ladner, Patrick
Lezuo, Bojun Li, Zhen Li, Flavio Linardi, Ursula Menzel, Graziana Monaco, Dirk Nehrbass, Ana Rita
Pereira, Marianna Peroglio, Robert Peter, Dalila Petta, Stijn Rotman, Yemane Semere, Tiziano
Serra, Christoph Sprecher, Keith Thompson, Ricardo Tognato, Letizia Vainieri, Sophie Verrier,
Sebastian Wangler, Laura Wystrach, Reihane Ziadlou

Fellows: Peter Behrendt, Yannik Gehlen, Janna Geries, Fabian Heizmann, Junxun Ma, Andreas
Naros, Kalan Violin, Zhou Zhiyu

Guests: Mike Geven, llse Jonkers, Louai Bensaid, Fabio Hehli, Valentina Bonfrate, Irene Citterio,
Elena Della Bella, Niko Kovermann, Anna Lapomarda, Ganesh Pandian Namasivayam, Jan-Tobias
Weitkamp, Antoine Frayssinet, Eva Gleissner, Anastasia Gigliotti, Serena Provveduto, Armin
Picenoni, Fatemeh Safari, Taryn Saggese, Robert Ossendorff, Bernardo Antunes, Domenic D'Atri,
Ana Caixado Ortiz

The Musculoskeletal Regeneration program develops biological approaches addressing pathologies
of the musculoskeletal system, with a focus on bone, cartilage and intervertebral disc. The ultimate
goals are to identify strategies for prevention or attenuation of degenerative processes and to re-
establish tissue functionality.

Bone Regeneration Focus Area

Bone healing in response to fracture involves a complex sequence of dynamic events, including
numerous different cell types and growth factors. A critical factor for bone repair is the maintenance,
or effective restoration, of an adequate blood supply, which is necessary to provide the damaged
tissue with oxygen, nutrients and growth factors, as well as immune cells and mesenchymal stem
cells required to repair the damage and induce new bone formation. Although bone generally has a
high regenerative capacity, in some cases this inherent bone healing is compromised, which results
in delaying healing or non-union of the bone fracture with increased health care costs and reduced
quality of life issues for affected patients. While a variety of risk factors have been identified that
predispose to an increased risk of developing delayed bone healing or non-union, it is currently not
possible to identify specific at-risk patients at an early stage. Using in vitro, in vivo and microfluidic
technologies, the aim of the Bone Regeneration Focus Area is to gain a greater understanding of
the cellular interactions and mediators underlying such impaired healing responses. By determining
how cells such as immune cells, mesenchymal stem cells and endothelial cells normally interact
during the repair process, and how this process is altered during impaired healing, we can then
identify key mediators of the healing process. Our goal is to use tissue engineering and regenerative
medicine approaches to promote bone healing, aimed at restoring bone integrity and its effective
biomechanical properties.

Disc / Cartilage Regeneration Focus Area

The intervertebral disc is a complex structure that is composed of interrelated tissues with specific
mechanical functions. Damage and degeneration lead to different pathologies that need specific
therapies for repair and regeneration. Our focus area is utilizing in vitro cell, tissue and whole organ
culture models to reproduce cell and tissue alterations occurring during degeneration. Triggers, such
as mechanical injury, inflammatory and catabolic signals, and nutritional challenges are used to
induce different types and degrees of cell and tissue damage. Novel therapies for intervertebral disc
regeneration that are currently under investigation include the application of injectable hydrogels
used for structural support, as cell carrier and as drug delivery system. Furthermore, we are studying
underlying mechanisms of tissue failure and of the natural tissue repair to identify new approaches
for preventing adverse reactions and activating regenerative responses. Migration or homing of stem
cells towards the induced-degenerative disc and interactions between stem cells and disc cells are
presently investigated.

10



We utilize custom-made cell and organ culture bioreactors for translational research aiming to
reproduce the in vivo microenvironment as closely as possible. For predictive pre-clinical ex vivo
testing of cartilage repair strategies, an osteochondral explant model was recently developed where
compression and shear can be applied, mimicking joint articulation. The explant model with viable
bone and cartilage is used to mimic (osteo)chondral defects and assess new scaffolds, hydrogels,
drug and cell delivery systems and their interaction with the native tissue under simulated-
physiological load. Efficacy of anabolic and anti-inflammatory proteins and small molecules are
under investigation. Collaborations with clinicians provide us with human cells and patient samples
for many studies, which facilitates the identification of diagnostic and eventually therapeutic targets
in the laboratory.

Polymers and Surfaces Focus Area

Biomaterials for skeletal repair can provide structural and mechanical features for the filling of
defects, but also be carrier for drugs, cells and biological factors. One of our goals is the development
of biomedical material solutions for bone, disc and cartilage tissue engineering, using tailored
polymers and composites manufactured notably using novel 3D printing technologies and
biofabrication processes. Our experience lies in the design of biocompatible, biodegradable
polymers and their processing with controlled architecture and embedded biologics. An important
field of research investigates the preparation of chemical derivatives of natural occurring
biopolymers, based stimuli responsive biomaterials which can be used to deliver drugs and cells and
as bioinks. Injectable and printable biodegradable materials have considerable potential in the field
of infection and tissue repair, but also for the guiding of cells behavior in in vitro mode

Stem Cell Focus Area

The Stem Cell Focus area is particularly interested in stem cell therapies for bone and cartilage that
could be applied within a clinical setting. We are increasingly investigating donor variation with the
aim to predictively identify the potency of cells from individual donors. In the search for biomarkers
to determine patient specific healing potential, exosomes and non-coding RNA sequences such as
miRNA are increasingly being used as a diagnostic and therapeutic tool. The development of a
serum-based biomarker approach would dramatically improve patient specific clinical decisions. We
also aim to investigate the role of mechanical and soluble factors in the activation of mesenchymal
stem cells, and the promotion of differentiation and tissue repair. Mechanical forces are able to
modify stem cell fate and can be applied by way of rehabilitation protocols. Such studies are forming
the basis of the emerging field of regenerative rehabilitation. In addition to the effect of load on direct
differentiation, it is known that biomechanical stimulation can modulate the cell secretome.
Investigating these changes could lead to the identification of new targets, that may be present
during articulation. This offers new avenues for potential clinical therapies.

Tissue Morphology Focus Area

The Tissue Morphology Focus area primarily supports the other Focus areas within the ARI, but also
works with external collaborators and commercial contractors. Hard tissue, undecalcified bone with
or without implants, is the majority of the tissue that is processed. With specialized hard tissue
microtomes, sectioning and modified stainings of these tissues are considered routine. Conventional
microtomes such as paraffin and cryostat are also used, especially by the investigators performing
in vitro, ex vivo, and cell culture experiments. Immunohistochemical staining is also routinely
performed. Fluorescence microscopy, scanning electron microscopy (SEM), equipped with an
Energy-dispersive X-ray spectroscope (EDX) to identify chemical elements for surface evaluation
and profilometry, and confocal microscopy complement the spectrum of available techniques.

11



5.4 Musculoskeletal Infection Focus Area

Focus Area Leader: Fintan Moriarty
Team Members: Pamela Furlong, Marloes Hofstee, Iris Keller, Virginia Post, Marina Sabaté Bresco,
Barbara Stanic, Keith Thompson, Willemijn Boot

Fellows: Aikaterini Stylianaki, Alejandro Vallejo Diaz, Eamon Sheehy
Guests: Nadja Fuchs

The Musculoskeletal Infection team focusses their research activities on Fracture-Related Infection
(FRI), with a focus on novel preventative and therapeutic interventions. The studies include
preclinical in vitro and in vivo studies, as well as clinical observational studies of FRI progression in
human patients.

The development of preclinical animal models of FRI has been a major focus due to the need for
models that more accurately represent the clinical situation. In collaboration with ARI colleagues, we
now have models that can mimic an open fracture, with a chronology and fixation that more
accurately reflects clinical reality. Further advancements in our animal models in the past year
include the use of antibiotic resistant pathogens such as methicillin resistant Staphylococcus aureus
(MRSA), and monitoring tissue pharmacokinetics after local delivery of antibiotics. The preclinical
evaluation of novel anti-infective interventions under Good Laboratory Practice (GLP) conditions has
also expanded in recent years as candidate technologies come closer to clinical implementation.

On the in vitro side, our studies have begun to investigate the mechanisms for the failure of antibiotic
therapy in a significant portion of patients. This includes the optimal means to eradicate bacterial
biofilm from implanted devices and how locally applied antibiotics can offer crucial adjunctive support
to systemic antibiotic therapy. Within this research theme, the ARI thermo-responsive antibiotic-
loaded hydrogel has been proven to be superior to the conventional antibiotic-loaded bone cement
in a single stage exchange of an intramedullary nail due to infection.

In patient samples, we have an interest in monitoring the impact of polytrauma on antibacterial
efficacy of host defence mechanisms. These studies provide real clinical relevance in the risk of
developing an FRI and may point towards future interventions aimed at the host response, rather
than relying solely on antibiotic-driven interventions.

5.5 ARI Technology Development
Technology Development Officer: Sandra Steiner

Technology Development at ARI is aiming at providing orthopedic surgeons with tailored solutions
addressing their unmet needs in the operation room (OR). This is one important avenue by which
ARI is contributing to the overall mission of the AO Foundation to improve patient care.

To learn first-hand about the unmet needs of surgeons, the presence of ARI engineers and scientists
in the OR during operations has turned out to be a most successful approach.

This has recently been demonstrated by the team of Dr Markus Windolf from ARI and the surgeon
Prof Michael Schitz. Markus Windolf has spent a twelve months fellowship with Michael Schiitz at
the Institute of Health and Biomedical Innovation in Brisbane, Australia. During his time at Brisbane
Markus Windolf has spent many days together with Michael Schiitz in the OR and observed the
handling and processes during the operations. Afterwards the two discussed the steps and tools that
could be improved or developed to allow for more accurate and more efficient handling.

Since the return of Markus Windolf to ARI he has evaluated and tested an impressive list of the new

ideas and concepts born during his stay in Brisbane.
Up to now three of these ideas have been translated into new patent applications.
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The ownership rights of these co-invented patents were transferred by the Institute and the inventors
to AO Technology AG (AOTAG) after a profit sharing ruling for profits resulting from patent
exploitation was signed by the parties.

In the meantime, an international MedTech company showed strong interest in one of the co-
invented devices termed Autogauge. This device allows the surgeon to measure the depth of a
drilling hole during the drilling process. The company intends to combine this drill depth
measurement device with its own orthopedic drill. In summer 2017 a twelve months licensing
agreement was signed between the company and ARI / AOTAG. The company is currently in the
process of building prototypes with the Autogauge device integrated to their drill. These will be used
to obtain a first feedback from a selected group of clinicians. Following the evaluations, the company
will decide whether to take a license for the use of Autogauge.

5.6 ARI Administrative Services

Manager: Sonia Wahl

Q-Manager & Purchasing: Ulrich Bentz

Team Members: Isabella Badrutt, Claudia Barblan, Simona Ciriello, Carla Escher, Gregor Mller,
Monika Schneider, Marisa Vivalda

The main goal of the ARI Administrative Services team is to provide an excellent service in all
administration and organization fields of the ARI and to numerous AO Partners.

Organize the ARI Directors office

Professional office management in English and German
Correspondence

Organization of meetings and minute taking

Preparing presentations

Organize expense accounts

Hotline and main contact for ARI

Time management and control of ARI projects

Travel organization for ARI employees and AO Partners
Organization of congresses and events for ARI and part of the organization where ARI is
represented at major AO events. This service is also offered to our AO Partners

Supply the internal AO Research community (ARI, CID, Knowledge Services) with peer
reviewed papers, book chapters, and books from sources all over the world

Collation of all AO Research publications

Purchasing for the ARI

ARI personnel management (support hiring, organization, housing etc.)

ARI Fellowship organization and support

=4 =4 -a_-a8_8_9_9_-9_-2°_-2°
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2017 the ARI Administrative Service Group has organized for:

AO Research Institute (ARI)
21./22.04.2017 Block course: Skeletal Repair for ETHZ and ZHAW students, Davos,

Switzerland
23.06.2017 ARI Advisory Committee (ARI AC) Meeting, Davos, Switzerland
25.06.2017 MRN Meeting (incl. Rapidos Symposium), AO Center, Davos, Switzerland

25./26.06.2017 Practical Course RISystem, AO PCF, Davos, Switzerland

26.-30.06.2017 TERMIS-EU 2017, Personalized Therapies for Regenerative Medicine,
Convention Center, Davos, Switzerland

30.06./01.07.2017 TargetCaRE Consortium Meeting (EU-Project), AO Center Davos,
Switzerland

05./06.12.2017 ARI Advisory Committee (ARI AC) Meeting, Davos, Switzerland
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http://www.aofoundation.org/research/clinical-research/clinical-investigation-documentation/Pages/clinical-research.aspx
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6 eCM Journal & eCM periodical

Editor-in-Chief: R Geoff Richards

Production Editor: lolo ap Gwynn (external)

Junior Production Editor: Simona Ciriello

Webmaster, Web Editors: R Geoff Richards, Martin Stoddart, Simona Ciriello

eCM Journal (Eur Cell Mater) was the first Not-for-Profit, open access scientific peer reviewed journal
in the musculoskeletal field (initiated in 1999, implemented with the launch of the first volume in
January 2001 - http://www.ecmjournal.org/history.html). It was created by scientists for scientists
and is still run fully by scientists. eCM Journal is published by the AO Research Institute Davos, a
Not-for-Profit foundation in Switzerland.

eCM is an Open Access journal: all publications have been immediately freely available upon
publication since the journal start. Articles are freely accessible to the public without any embargo
period, irrespective of who funded the research. This is equivalent to the new term "Gold Open
Access" where articles are immediately available for others to read, download and share. In 2000
reviewing the first papers before launch of published papers in 2001, eCM initiated a transparent
review process, naming reviewers within all published manuscripts. Reviewers have a transparent
route for becoming an official listed eCM reviewer (member of the eCM International Review Panel).

In June 2017, Journal Citation Reports (JCR) announced eCM's Impact factor (IF), which was
unfortunately wrong for the second consecutive year (calculated IF 3.343). JCR counted individual
conference abstracts as manuscripts. Upon appeal from eCM, the corrected 2016 IF (4.000) and the
five-year IF (5.182) were published on JCR "Help File". Unfortunately, adjusted metrics were added
to the reload of the JCR /Clarivate Analytics data only in September 2017, which affected
submissions to eCM. Randomly, since 2013, eCM supplements were being used in the JCR
calculation of eCM IF. For this reason, in June 2017, the eCM journal council decided to discontinue
and remove all old supplements published in eCM journal. eCM supplements were pure conference
abstracts, which should have not been included in the IF calculation ("non-citable item"). eCM and
many other journals do not even allow manuscripts to cite conference abstracts. Indeed, from the 17
supplements published in 2014 and 2015, and used for the calculation of the 2016 JCR Impact
Factor, there were zero citations. eCM supplements did not have a DOI, are/were not searchable on
PubMed, are/were not deposited in CLOCKSS and are/were not allowed to be cited by eCM, as they
are not peer reviewed. Despite this, JCR/Clarivate Analytics have used these non-citable
supplements in the calculation of 2016 Impact Factor. This has wrongly caused a drop of eCM's
2016 Impact Factor to 4.000 from a value of 4.633 (without abstracts).

@ 000 - 2628
2581

4.387 4886
4.558 4.56 1 2096

[ 1620

Journal Impact Factor

2012 2013 2014 2015 2016 2012 2013 2014 2015 2016
JCR Years JCR Years

All old supplements are now hosted in a new format, on a separate new web site eCM Online
Periodical (ecmconferences.org), which is not part of the eCM journal publication, but is owned as a
separate part of eCM. A separate ISSN (2522-235X) was assigned to eCM conferences Open
Access online periodical. eCM Conferences Open Access online periodical hosts all eCM official
society meeting abstracts along with other collections of abstracts for various congresses.

In December 2017, eCM joined iThenticate, a provider of plagiarism detection technology to ensure
the originality of written work before publication. iThenticate compares manuscripts against its
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database of over 60 billion web pages and 155 million content items, including 49 million works from
800 scholarly publisher participants of Crossref Similarity Check powered by iThenticate software.

In September 2017, eCM Journal and eCM Online Periodical decided to highlight published papers
and eCM Conferences updates through social media platforms: LinkedIn, Facebook and Twitter.

Ten good reasons for publishing a paper in eCM

1. World-wide open access, Not-for-profit Publisher, authors retain copyright to their articles
(CC-BY-SA).

2.  Rigorous open peer reviewing (reviewers have to request their name to be withheld).

3.  Speed of publication: ~3 weeks after acceptance, paper is online.

4. Discussion with reviewers feature, as an integral section of the paper, allows sensible

arguments to be included.

Five-year Impact Factor 2016: 5.18, Impact Factor 2016: 4.00.

Scopus CiteScore* 2017: 4.50.

Indexed in the Science Citation Index Expanded (under the "Materials Science" 11th,

"Engineering Biomedical" 8th and "Cell and Tissue Engineering" 5th citation index

categories) BIOSIS Previews, DOAJ, Scopus, SJR, Journal Citation Reports/Science

Edition, Google Scholar, National Center for Biotechnology Information (NCBI databases)

NLM catalog (U.S. National Library of Medicine), PubsHub and SHERPA/ROMEOQO databases.

eCM atrticles can be searched directly from PubMed and Biomedsearch.

8.  Digital archive of manuscripts through CLOCKSS and Europe PMC. eCM is a member of
CROSSREF (Crossref Digital Object Identifiers (DOI:10.22203/eCM), tagged to article
metadata).

9. Transparent route to becoming a member of the International Review Panel.

10. Created (and run) by scientists for the benefit of Science rather than profit.

No o

*(The Scopus CiteScore 2017 measures the average number of citations received in 2017 to

document s publ i shed i n 2014, 2015 and 2016 .

transparent, current and free set of metrics

7 Institutional and Professional Relations

Geoff Richards has appointment as full Professor at the Medical
Faculty of Albert-Ludwigs University, Freiburg, Germany. He has an
honorary Professorship at Cardiff School of Biosciences, Cardiff
University, Wales, GB. He is a Distinguished Professor at The First
Affiliated Hospital, Sun Yat-sen University, Guangzhou, China. He is
a Fellow of Biomaterials Science and Engineering (FBSE) and Fellow
of International Orthopaedic Research (FIOR). He has Doctor
Honoris Causa from the Technical University of Varna, Bulgaria.
Geoff is cofounder and Editor-in-Chief of the Not-for-Profit open
access eCM Journal. Geoff is an Associate Editor of the Journal of
Orthopaedic Translation. He has Life Honorary Membership of the
Swiss Society of Biomaterials (president in 2007-2009). Geoff is
Global Member-At-Large of the TERMIS Governing Board (Tissue
Engineering & Regenerative Medicine International Society). He is a
member of International Combined Orthopaedic Research Societies
Steering Committee and Chair of the International College of Fellows
for Orthopaedic Research. He is a guest lecturer of the MSc Course Skeletal Repair at the
Department Health Science and Technology (D-HEST) of the ETH Zurich. He is a member of
European Society for Biomaterials (ESB) International Advisory Committee for annual meetings.
Geoff is Vice President of Science City Davos. He is representative to the AOTrauma R&D
Commission from ARI.
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https://www.linkedin.com/groups/4523370
https://www.facebook.com/eCM.Journal.and.Conferences/
https://twitter.com/eCM_Journal

Mauro Alini is an adjunct Professor at the Division of Orthopaedic
Surgery of the McGill University, Montreal, Canada. He serves as a
member of the Award Committee for The GRAMMER European
Spine Journal Award. He is a Fellow of International Orthopaedic
Research (FIOR). He is co-Editor in Chief of the newly launched
Journal Orthopaedic Research Spine. He is on the Assistant Editorial
Board of the European Spine Journal. He is a member of the
Scientific Editorial Board of the eCM Journal. He is also in the
international Editorial Board of the Journal of Orthopaedic Translation
and Journal Orthopaedic Research. Mauro is a member of the ORS
International Committee. He is representative to the AOSpine R&D
Commission from ARI.

Boyko Gueorguievi Rlegg is an honorary professor at the Technical
University of Varna, Bulgaria in the fields of biomedical engineering
and biotechnology. He is an Honorary Member of the Serbian
Trauma Association. He is appointed as Associate Editor and
Editorial Board Member of the Journal of Orthopaedic Trauma,
Academic Editor at the Editorial Board of Medicine and Editorial
Board Member of International Journal of Orthopaedics. He is
representative to the AOTK System from ARI.

Stephan Zeiter is the chair elect of the Preclinical Models Section of
the Orthopaedic Research Society. He is a member of the scientific
committee of the Swiss Laboratory Animal Science Assaociation. For
the European College of Laboratory Animal Medicine (ECLAM) he
serves as a member of the council (treasurer). Stephan is a member
of the eCM International Review Panel. He is the vice president of
the Davoser Society for Natural Sciences. He is the representative to
the AOVET R&D Commission from ARI.

Fintan Moriarty is a guest lecturer at the Bern University of Applied
Sciences, MSc program in Medical Technology.

Fintan Moriarty is a lecturer in the MSc Course Skeletal Repair at the
Department Health Science and Technology (D-HEST) of the ETH
Zurich. He is a scientific editor for the eCM Journal.

Fintan Moriarty is also a thesis examiner at the Academic Medical
Center (AMC, Amsterdam, The Netherlands).
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David Eglin is the President of the Swiss Society for Biomaterials and
regenerative Medicine (SSB&RM). He is a Committee member of the
Tissue Engineering and Regenerative Medicine International Society
(TERMIS) EU Chapter. He is a member of the International Editorial
Board of Journal of Orthopaedic Translation (JOT) and a member of
the eCM International Review Panel. He lectures on the Skeletal
Repair MSc module of the Department Health Science and
Technology (D-HEST) at the ETH Ziirich and also in the Biomedical
Engineering MSc Program at the University of Bern.

Sibylle Grad is organizer and lecturer of the MSc Course Skeletal
Repair at the Department Health Science and Technology (D-HEST)
of the ETH Zurich. She is a member of the Editorial Board of the
Scoliosis and Spinal Disorders Journal. Sibylle is a member of the
eCM Journal International Review Panel and a co-organizer of the
eCM conference on cartilage and disc. She is a member of the Local
Organization Committee and Women-in-Term committee of the
TERMIS-EU 2017. She is also an officer of the ORS Spine Section,
where she is serving as the Section Research Chair. Sibylle Grad is
an ICRS Fellow member. She is an Associate Faculty Member of the
Faculty of 1000 Medicine. Sibylle Grad is Vice president of the
Graduate School Graubiinden AG.

Martin Stoddart is an Honorary Professor at the Medical Faculty of
Albert-Ludwigs University, Freiburg, Germany. He is also Honorary
Professor at the Institute for Science and Technology in Medicine,
University of Keele, United Kingdom. He is an elected Fellow of the
Royal Society of Biology (FRSB). He lectures on the Skeletal Repair
MSc module at the at the Department Health Science and
Technology (D-HEST) of ETH Zurich. He is the Chair of the
Orthopeadic Research Society (ORS) Basic Science Education
Committee, and a member of the ORS Communications Council. He
is Co-Deputy Chair of the International Cartilage Repair Society
(ICRS) Basic Science Committee and an ICRS Fellow member. He
is Scientific Editor for eCM Journal, Journal Editor for Tissue
Engineering Parts A, B, C, an editor of BioMed Research
International Orthopedics, an editor of Journal of Functional
Morphology and Kinesiology and a member of the Review Editorial
Board of Frontiers in Craniofacial Biology. He is the Co-ordinator and

d

organizer of the yearly eCM conference and a web editor of eCM Journal. He is an Associate Faculty
Member of Faculty of 1000 Medicine. He is the ARI representative to the AOCMF R&D commission.
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Sophie Verrier is board member of the Swiss Bone and Mineral
Society (SBMS). She is Co-chair of the Orthopedic Research
Society (ORS) Women's Leadership Forum Committee and member
of the ORS Annual Meeting Committee. She is a member of the eCM
International Review Panel.

Sophie Verrier is co-organizer of the annual eCM conferences on
Bone. She is a member of the Local Organization Committee and
Women-in-Term committee of the TERMIS-EU 2017.

Sophie has been appointed Chair of the ORS Women Leadership
Forum Committee (WLF).

Other Professional Relations

Daniel Arens is a member of the board of directors of the Swiss Association of Veterinarians in
Industry and Research.

Zhen Li is a Guest Professor at the Medical School of Shenzhen University, Shenzhen, China. She
is lecturing on the advanced research in intervertebral disc at Shenzhen University. She is the
European Development Committee Member of International Chinese Musculoskeletal Research
Society. Zhen is a member of the eCM Journal International Review Panel.

Hansrudi Noser is an adjunct professor at the University of Zurich at the request of the Faculty of
Economics. In addition, he acts as a member of the High School Graduation Committee of
Liechtenstein.

Marianna Peroglio is a certified Project Management Associate SGO. She is also a member of the
eCM Journal International Review Panel.
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8 Good News

New Extramural funding

The "Kommission fir Technologie und Innovation” (now called Innosuisse 7 Swiss Innovation
Agency) funded the following collaborative project "Cartilage Friendly Hemiprosthesis" for a total of
CHF 224'800 for 3 years. (D Baumgartner, ZFH Zircher Fachhochschule; S Zeiter, ARI; R Lerf,
Mathys Ltd Bettlach)

AOCMF Bone regeneration using tissue engineering and CAD-CAM technology i Their impact on
facial bone reconstruction Open Call: "Periosteal CAD-CAM Prefabricated Vascularized Bone
Grafts" CHF 140'400 (F Duttenhoefer, University Hospital Freiburg; G Giessler, Klinikum Kassel; S
Zeiter, ARI)

AOCMF grant application: Anti-osteoclastic drugs and their impact on maxillofacial and orthopedic
bone biology, disease, diagnosis, surgery, and treatment modalities (ARONJ). Open Call: "Large
animal model for periodontitis related antiresorptive drug induced osteonecrosis of the jaw" CHF
222'527 (M Troltzsch, University of Munich; D Arens, ARI; F Probst, University of Munich; O Ristow,
University of Heidelberg; S Otto, University of Munich)

Guangdong Province Orthopedic Key Research Lab Open Grant

"DiscLncRNA: The role of LncRNAs in degenerative disc disease and Translational Research" is a
2-year project funded by Guangdong Province Orthopedic Key Research Lab Open Grant. The
project partners include ARI scientist Prof Zhen Li, in collaboration with Prof Zhiyu Zhou from Sun
Yat-sen University, Shenzhen, China. Funding is CNY 50'000 in total and includes an MD fellow visit
(12 months) from Sun Yat-sen University at ARI Davos.

Grant from National Natural Science Foundation of China

"AF Repair: Annulus Fibrosus Regeneration with Endogenous Stem Cell Activation and Function
Inducing Cell Transplantation" is a 2-year project funded by National Natural Science Foundation of
China. The project partners include ARI scientist Prof Zhen Li, in collaboration with Prof Guanggian
Zhou from Shenzhen University, Shenzhen, China. Funding is CNY 250'000 in total and includes a
post-doctoral researcher's visit (24 months) from Shenzhen University at ARI Davos.

Chinese Research Council Scholarship
Junxuan Ma received a one-year Chinese Research Council Scholarship to perform research at ARI
in the field of intervertebral disc degeneration.

The Supporting Program for Interaction-Based Initiative Team Studies, Japan (PR)
Synergistic integrated technologies to mimic transcription factors and reconstruct articular cartilage
components 01-04.2017-31.03.2019. Yen 4'950'000 (CHF 43'400) (M Stoddart)

The AO Development Incubator (AODI), a new innovation driver at the AO Foundation, during an
open call funded the project "AO Fracture Monitor" for a total of CHF 1'900'000 for 3.5 years (M
Windolf and his team ARI). The AO Fracture —

monitor which was created within the ARI and we
believe will be a major change to internal fracture g
fixation for the future. (The AODI received 80
applications from 30 countries across all specialist
fields in this, its first call for proposals of 2018, with
two being accepted to move forwards).

AO Development Incubator Board (I-r): Han Jo Kim,
Michael Schitz, Keita Ito, (Markus Windolf as awardee),
D. Todd Dollinger and Robert Frigg.




External Positions / Awards
ARI scientists strengthen their reputations and research network connections with southern
Chinese universities of the Guangdong region

Prof Xuenong Zou (the First Affiliated Hospital of Sun Yat-Sen University, Guangzhou, China) visited ARI
Davos. Pictured, from left to right, are Prof Zhen Li, Prof Boyko Gueorguiev, Prof Geoff Richards, Prof
Xuenong Zou, Prof Mauro Alini, Dr Zhiyu Zhou, Dr Junxuan Ma, Dr Marianna Peroglio.

In the recent years, ARI and high-ranking universities in China have built long-lasting and close
collaborations on orthopaedic research and training of young clinician scientists. In 2016, Dr Zhiyu
Zhou of the First Affiliated Hospital of Sun Yat-Sen University received a two-year scholarship from
the Sino-Swi ss Science and Technology Cooperation
Zhen Li, conducted degenerative disc disease research at ARI. The fruitful training program, with
support from the AO Research Fellowship, China Scholarship Council and European ITN project,
has provided the opportunity for several additional fellows to come to ARI, including, respectively,
Dr Junxuan Ma and Dr Wei Guo of the First Affiliated Hospital of Sun Yat-Sen University; and Jie Du
of Shenzhen University. More fellows from the region will be coming to Davos.

In autumn 2017, Prof Geoff Richards and Prof Martin Stoddart, attended the 12th International
Congress of Chinese Orthopaedic Association COA2017 in Zhuhai, China, where they spoke to the
Chinese Medical Association. Geoff Richards, who was invited by Manyi Wang (Ji Shui Tan Hospital,
Beijing) and spoke on smart surgery. Martin Stoddart spoke at an International Combined
Orthopaedic Research Societies (ICORS) workshop titled, Cartilage Biology and Regeneration on
the Physical Modulation of Chondrogenic Cell Fate. During the visit, they joined Dr Zhiyu Zhou (the
First Affiliated Hospital of Sun Yat-Sen University) on a visit to Zhuhai hospital (the fifth Affiliated
Hospital of Sun Yat-Sen University) with Huading Lu, the orthopaedic department’s director. The visit
included lectures from Xuenong Zou, Martin Stoddart and Geoff Richards. The meeting was attended
by scientists from Guangzhou, Shenzhen and Chongching and resulted in three fellows to attend
ARI. Dr Shaoming Chen and Dr Yan Chen, who will come in early 2018 and Shangbin Cui who will
come in 2018 or 2019.
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Following COA2017, ARI's Dr Zhen Li was acknowledged for her excellent contribution to science
and her continuing successful collaboration with Shenzhen University. An enthusiastic young
researcher, Dr Zhen Li was appointed as a guest professor at the Medical School of Shenzhen
University on November 25, 2017. On the same day, she gave a guest lecture about the advanced
research on intervertebral disc regeneration on the symposium of bone and joint research at
Shenzhen University, Shenzhen, China.

Prof Guanggian Zhou (left, Assistant
Dean Medical School of Shenzhen
University) presents Dr Zhen Li (right)
with an appointment of guest
professorship at the Medical School of
Shenzhen University

China is a fast-developing country in
terms of economics and orthopedic
research and ARI is proud to have a
strong role in aiding this development.
The collaboration is beneficial to both
the AO Foundation and the Chinese
universities.

Honorary Membership for Boyko Gueorguiev from the Serbian Trauma Association

SRPSKE TR AEERT';?';ERES _ | Prof Dr Milorad Mitkovic (right) gives Prof Dr
SA MEDUNARODN:ZFU?EC::EIEJ,:CU" Boyko Gueorguiev (Igft) the D|p|0n_1a of
STA 2017 Honorary Membership of the Serbian Trauma
' Association.

Prof Dr Boyko Gueorguiev was elected as
an Honorary Member at the year's Serbian
Trauma Association (STA) congress held in
Nis, Serbia, from September 27-30, 2017.
Following his several keynote lectures, the
nomination was approved at the General
Assembly of the Association. The Diploma
of Honorary Award was given to him at a
special ceremony by the STA President,
Prof Dr Milorad Mitkovic, who is a founder of
the Society and a Corresponding Member of
the Serbian Academy of Science and Art.
During the award ceremony, Prof Dr
Mitkovic expressed the intention of the STA,
founded in 2008, for a further implementation of European achievements of trauma and emergency
surgery in Serbia. The STA helps young surgeons to interact with European colleagues, as well as
improving the continual development of trauma care. Prof Dr Milorad Mitkovic is a long-term
colleague and friend of Prof Dr Stephan Perren, who is a founder of the AO Foundation, instrumental
in establishing its success and directed the Labor fur experimentelle Chirurgie Davos (LECD -
Laboratory for Experimental Surgery Davos), now ARI for nearly 30 years.
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ARI strengthens ties with national and international societies

Prof Mauro Alini has been announced as one of the chief editors of the new ORS international,
multidisciplinary, open access journal JOR Spine. The Orthopaedic Research Society (ORS) aims
to advance musculoskeletal research worldwide. JOR Spine will be edited by Profs Mauro Alini (AO
Foundation, CH), Robert L Mauck (University of Pennsylvania, US) who won the AO Foundation
Berton Rahn Research award for 2017 and who is also a long-term collaborator of the ARI in the
Collaborative Research program on acute cartilage injury, and Daisuke Sakai (Tokai University
School of Medicine, JP) who is a long-term collaborator of the ARI in the Collaborative Research
program on Annulus fibrosis. The new journal will service the spine community by publishing peer-
reviewed articles focused on basic and translational orthopedic research. The inclusion of Prof Alini
amongst the chief editors demonstrates his international standing in the field.

David Eglin elected President of the Swiss Society for Biomaterials & Regenerative Medicine

During the 23rd Annual Meeting of the Swiss Society for Biomaterials and Regenerative Medicine
(SSB+RM) at Empa in St. Gallen, CH Dr David Eglin was elected to President of the Swiss Society
for Biomaterials and Regenerative Medicine. This prestigious position is for an initial one-year term
and highlights the quality of research being performed in this area within ARI and the Biomaterials
Focus Area that Dr Eglin leads. This is the second time an ARI member has been president, as Geoff
Richards was president from 2007-
2009 when the society was the
Swiss Society for Biomaterials
(SSB), and he is a lifetime honorary
member for his services to the
society.

Dr David Eglin with Katharina Maniura,
PhD former president SSB+RM.

Furthermore, Claudia Lobel, supervised by Dr David Eglin, won
the 2017 Research Award of the SSB+RM for her outstanding
PhD thesis on 'Engineering hyaluronan-tyramine hydrogels to
modulate mesenchymal stem cell behavior'.

Claudia Lobel won the 2017 Research Award
of the SSB+RM.
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Conference Awards

Research award for best experimental study: A Stricker, P Varga, D Jenni, L Griinwald, B
Gueorguiev, F Duttenhofer, Finite Element Analysis of the Alveolar Ridge Splitting Technique, 31
German Society of Implantology (DGI) Congress, 30 November i 2 December 2017, Disseldorf,
Germany

Yishan Liu, an MD fellow from Freiburg University who performed her MD thesis study at ARl Davos
supervised by Prof Zhen Li, obtained a Research fellowship grant for students from the German
Society of Orthopedics and Orthopedic Surgery (DGOOC), and the best abstract and oral
presentation award from the German Spine Congress (DWG) 2017.

Sebastian Wangler, supervised by Dr Marianna Peroglio, was awarded the best oral presentation at
the 2017 AO Spine Masters Symposium in Bern. Title of the presentation: "Mesenchymal Stem Cells
Expressing the Cell Adhesion Molecule CD146 Present Increased Homing Potential Towards
Degenerative Intervertebral Discs - an Organ Culture Study".

Dalila Petta, supervised by Dr David Eglin, won best Oral presentation award at the Italian Society
of Biomaterials (SIB) annual meeting 2017.

Organized Student Courses / Meetings / Workshops / Sessions at conferences

In January, Preclinical Services hosted a training course for cardiologist how to implant wireless
pacemaker for heart failure patients.

Preclinical Services and Romano Matthys from RISystem (www.risystem.com) organized a 2-day
practical course on bone healing models in rodents in June.

A workshop on good practice in preclinical studies has been organized by Stephan Zeiter and Corina
Berset at the Preclinical Services on 15 September 2017.

Preclinical Services hosted the AO Spine course on Minimally invasive surgery (MIS) on
Vertebroplasty during the AO courses in December.

Session 'Hard Tissue Biomechanics', European Society of Biomechanics, 2 i 5 July 2017, Seville,
Spain

Session 'Implants and Orthotics', European Society of Biomechanics, 21 5 July 2017, Seville, Spain
Symposium 'Smart Surgeryi AO Research Institute Davos', European Orthopaedic Research
Society, 137 15 September 2017, Munich, Germany

Dr Sophie Verrier organized and chaired a workshop on "Driving Vascularization: The Key to Bone
Repair" at the ORS 2017 annual meeting in San Diego, CA, USA.

Dr Sibylle Grad and Dr Sophie Verrier co-organized and chaired the Women-in-TERM symposium
on "Personalized medicinei Ethical considerations for clinical translation" at the TERMIS-EU 2017,
in Davos, Switzerland.

Dr Sophie Verrier organized a SBMS symposium on "Stem cells for Bone Regeneration" at the
TERMIS-EU 2017, Davos Switzerland.
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AO joins the first International Symposium on Bone Infection Defects in Chongging, China

Southwest Hospital in Chongging is a leading center for the treatment of bone infection and defects
in China. The head of the Southwest hospital bone infection unit, Prof Xie Zhao hosted an
"International Symposium on Bone Infection and Bone Defects" in an effort to promote best practice
in the management of these difficult cases in the region. In this first ever meeting, there was a large
attendance of approximately 1,000 orthopedic and trauma surgeons, which is a clear indication of
the interest within the Chinese clinical community.

The large audience in attendance for the first ever Bone Infection meeting in Chongging (China)
highlights the clinical interest in educational events on this topic in China.

The symposium included an invited international faculty, many of whom were involved in the initiative
to provide a definition of fracture related infection (FRI) hosted by the ARI in December 2016.
Musculoskeletal trauma surgeon and past ARI medical research fellow Willem-Jan Metsemakers
(Leuven, BE, and is a member of the AOTK anti infective Task Force), who was instrumental in the
FRI definition initiative, delivered the opening address, summarizing the clinical need for a definition
of FRI. Furthermore, he presented the definition agreed to by the international experts only a few
months previously, in what was the first international statement on this new definition.

International faculty in attendance at the first Bone Infectioh and Bone Dwefect meeting in Chonggqing included
(L-R) Geoff Richards, Peter Ochsner, Willem-Jan Metsemakers and Fintan Moriarty.

Further invited addresses were provided by ARI director Geoff Richards, who outlined the many
interactions between ARI and Chinese institutions, including medical research fellowships,
collaborative scientific projects and professorships. He continued with a presentation on ARI's
antibiotic-loaded thermo-responsive hydrogel as a prophylaxis against FRI. ARI's Fintan Moriarty
then presented an outline of current scientific thinking on the problem of antibiotic resistance and
biofilm formation; issues that significantly complicate the treatment of implant related bone infection.
Further keynote addresses were provided by Alain Masqulelet (Paris, FR) on the induced membrane
technique, Martin McNally (Oxford, UK) on clinical findings with the use of an antibiotic loaded
resorbable bone void filler. Peter Ochsner (Liestal, CH), who has been working on bone infection
with the AO for over 30 years with the AO, also provided an overview of his view of bone infection
including the histological documentation of a selection of clinical cases. Finally, the executive
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chairman from Southwest hospital, Prof Jianzhong Xu also shared his experience of defect
reconstruction with tissue engineered bone, and the host, Prof Zhao Xie (member of the AOTK anti

infective Task Force), presented his data on a large series of bone infection patients treated with
induced membrane technique.

Clearly, there is an enormous clinical interest in bone infection in China, as evidenced by the large
attendance. The AO has taken the opportunity with this meeting to join with local committed surgeons
in an effort to share common interests in this important clinical problem.

On behalf of the invited foreign faculty, ARI would like to thank Prof Jianzhong Xu and Prof Zhao Xie
for their generous hospitality.
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Invited international faculty and local organizing committee. L-R: Huang Ke, Yu Shengpeng, Sun Dong,
Jean Luis Briard, Qiu Yongzheng, Alain Masquelet, Peter Ochsner, Charisse Sparks, Xie Zhao, Willem-Jan
Metsemakers, Xu Jianzhong, Fintan Moriarty, Chen Yuting, Geoff Richards, Huang Qiang, Sheng Jie
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2017 Musculoskeletal Regeneration Network Symposium

On June 25", ARI hosted the third official B
Musculoskeletal Regeneration  Network \
symposium. The main organizers were David
Eglin, Mauro Alini and Geoff Richards.

The MRN was founded in 2013 at The
Chinese University of Hong Kong (CUHK)
International Symposium on Stem Cell
Biology & Regenerative Medicine organized
by Prof Gang Li. The main driver was Prof
Kai Ming Chan, Emeritus Professor of
Orthopaedics and Traumatology, Prince of
Wales Hospital, CUHK.

The founding members were CUHK, Karolinska Institute, Utrecht University Medical Centre,
Stanford University, University of Pittsburgh, ARI, Shanghai Jiao Tong University and Zhejiang
University. The MRN was created to be a global network to enhance mutual advancement in the
field of regenerative technology. The first MRN meeting was then held at the Karolinska Institute in
Stockholm, Sweden and 2016 MRN in Utrecht, Netherlands both maintaining this momentum of this
network, continuing person-to-person and institution-to-institution collaborations. The establishment
of the MRN has encouraged joint research programs in musculoskeletal research and regenerative
medicine between many of the member groups and for ARI has built on the great long-term
relationships with ex ARI fellows: Professor QIN Ling (Professor and Director of Musculoskeletal
Research Laboratory, Department of Orthopaedics & Traumatology, The Chinese University of Hong
Kong) was a fellow at ARI in 1992 and 1993 and has remained a good friend and collaborator of
Geoff and later Mauro ever since. Tingting Tang (Professor and Director, Shanghai Key Laboratory
of Orthopaedic Implant, Associate Chairman, Department of Orthopaedic Surgery, Shanghai Ninth
People's Hospital, China.) was a fellow in Mauro's program in 2004 and has been in close
collaboration and friends with Mauro and Geoff since.

The 2018 MRN will be in
Hangzhou, China, hosted
by Prof HongWei OuYang
at Zhejiang University and
the 2019 MRN in Odense,
Denmark, to be hosted by |
Prof Ming Ding and Prof
Soren Overgaard at
University of Southern
Denmark.
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Since the inaugural meeting of the MRN, the group has grown rapidly and has many participants to
the network. It is a developing network and has great future potential
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Biannual consortium meeting TargetCaRe

LB

TargetCaRe consortium partners meeting at the ARI in Davos.

From June 30to July 1, 2017, the biannual consortium meeting of the European Horizon2020 project
TargetCaRe took place at the ARI. Twenty-five scientists and Early Stage Researchers (ESRs) from
12 partner institutions attended the meeting that was organized by Prof Mauro Alini, Head of the ARI
Musculoskeletal Regeneration Program, and Sibylle Grad, Focus Area Leader Disc and Cartilage
Research. Chronic low back pain and osteoarthritis, caused by degeneration of intervertebral disc
and articular cartilage, severely impair the mobility and the quality of life of many people worldwide.
The project TargetCaRe aims to develop innovative therapies by combining expertise in highly
advanced drug delivery carriers, dedicated targeting tools, state-of-the-art imaging techniques, stem
cell and joint biology. Regeneration of damaged and degenerated tissues will be achieved by
employing targeting strategies tailored to both the pathology and the tissues involved. An important
feature of this ITN (Innovative Training Network) project is the dedicated training of 15 young
scientists, by 15 partner institutions located in five different countries.

ARI scientists contribute extensively to the ex vivo studies of TargetCaRe through their extended
research experience with specific bioreactor systems for cartilage and disc. The ESRs are studying
the regenerative and anti-inflammatory effects of nanocarriers containing therapeutic molecules in
whole organ culture models. Osteochondral explants are used by Letizia Vainieri, PhD cand. in a
cartilage bioreactor that simulates the load and motion of an articulating joint. For intervertebral disc
studies, supported by Zhen Li, an organ culture bioreactor is employed where whole bovine discs
are cultured under relevant loading conditions. The consortium meeting at the ARI included scientific
presentations of the young scientists and breakout sessions on specific drug delivery systems. Prof
Johan Engbersen, attending advisory board member from the Technical University of Twente (NL),
greatly appreciated the intense interaction between the partners, the creditable progress and the top
quality of the presented work.

TargetCaRe Partner organizations, and Pls

Erasmus MC, Rotterdam, NL: Gerjo van Osch

UMC Utrecht, NL: Laura Creemers

Technion, Israel: Marcelle Machluf

AO Research Institute, CH: Mauro Alini, Sibylle Grad
Cardiff University, UK: Bruce Caterson, Clare Hughes
University of Aberdeen, UK: Cosimo de Bari

Maastricht University, NL: Ron Heeren, Berta Cillero Pastor
Imperial College London, UK: Molly Stevens, Ben Pierce
iINANO, Aarhus, DK: Ken Howard

ProCore, Israel: Avner Yayon

Hebrew University, Israel: Efrat Monsonego Ornan;
Percuros, NL: Alan Chan

Omics2Image, NL: Hans R. Poolman

Dutch Arthritis Foundation, NL: Nienke Klomp
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University of Freiburg Faculty of Medicine strengthens collaborations with ARI
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On October 20, 2017, the University of Freiburg Faculty of Medicine visited the ARI for its 3rd ARI
Freiburg Symposium. Organized by Prof Martin Stoddart from ARI and Prof Rainer Schmelzeisen
from the University of Freiburg, the symposium was held alongside an ongoing AOTK CMF meeting
in Davos. It brought together CMF and trauma surgeons, with ARI researchers and ARI Clinical
Fellows, offering the opportunity to share updates on current projects and exchange ideas.
Commenting on the new presentations, Prof Schmelzeisen said: "For the 19 projects presented, |
proposed a format that included a five-minute talk followed by 10 minutes of discussion. This format
proved extremely successful and led to multiple new areas of collaboration and mutual benefit."
The ARI-Freiburg collaborations led to Prof Geoff Richards and Prof Martin Stoddart being awarded
lifetime honorary Professorships at the University of Freiburg Faculty of Medicine in 2015. This event
has been a great success in the past and together with the longstanding relationship has led to many
successful collaborative projects.
The wide-ranging work being performed at both institutes was highlighted:

1 cartilage and disc regeneration

1 infection studies

1 imaging and preoperative planning

1 3D printing

{1 additive manufacturing
"It was particularly satisfying to see how many of the current presentations had authors from both
institutions,” said Prof Geoff Richards, ARI Director. He continued, "There were also many
referenced presentations from authors who have either been ARI Medical Fellows, such as Dr Dr
René Rothweiler, Dr Dr Marc Anton Fissinger and Dr Dr Philipp Poxleitner, or collaborate in
consortia with ARI. It's wonderful to connect the knowledge of the past with today's researchers.”
Prof Richards also congratulated Prof Stoddart for having organized the meeting and networking so
well.
The event built upon the success of the previous symposium two years ago that led to collaborative
grants. Additional grants are now planned as the collaboration goes from strength to strength. The
clinical input from Freiburg combined with the research expertise of ARI offers a type of
interdisciplinary format that's needed for successful translation of novel therapeutics in the future.
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ARI Davos hosts practical course for students from ETHZ and ZHAW

Group photo with participants and faculty

On April 217 22, 2017, 60 students in Biomedical Engineering in the Department Health Science and
Technology (D-HEST) the Federal Institute of Technology Zirich (ETHZ) and the University of
Applied Sciences Winterthur (ZHAW) participated in a practical training at the ARI Davos. The aim
of this block course, that is part of the ETHZ Masters course "Skeletal Repair" taught by AR, is to
provide hands-on insight into osteosynthesis principles and current research methods.

The course started with an educational lecture on "preclinical translation" given by the ARI Director
Prof R Geoff Richards who illustrated present surgical tools and techniques that have been designed
by the AO over the years and the most recent developments that may be translated to clinical
application in the near of further future. Afterwards, Dr Gian Bihler, Senior Surgeon at the Hospital
Davos, introduced the participants to the basic principles of bone healing and fracture treatment.

The afternoon program included osteosynthesis
and skill training exercises. Dr Raphael Jenni,
Leading Surgeon at the Cantonal Hospital Chur,
excellently guided the students step-by-step
through the methods of surgical fracture
treatment. Using artificial bones, all participants
could practice the application of intramedullary
~ nails, "fixateur externe" and compression plates,
doubtlessly a highlight of the course. Students
were instructed and supported by the surgeons
Drs Raphael Jenni, Veit Schoenborn, Sabrina
Weber and Berit Binken from the Hospital Chur
and Dr Alejandro Vallejo from Colombia, a current
ARI MD Research Fellow. The skills training exercises were organized by Dieter Wahl from the ARI
Biomedical Development team. In four stations that were explained and demonstrated by ARI
employees Manuela Ernst, lvan Zderic, Peter Varga and Jan Buschmann, the attendees could
personally experience the challenges and perils of proper handling of surgical tools.

Workshops about clinical imaging, basic and translational research were the focus of the second
day. Raphael Jenni and Veit Schoenborn addressed cases of joint fractures and ligament rupture,
whereas Bernd Heinlein and Daniel Baumgartner from the ZHAW focused on clinical problems in
endoprosthetics. ARI scientists organized workshops on intervertebral disc organ culture bioreactors
(Zhen Li and Patrick Lezuo), adenoviral gene transfer (Martin Stoddart and Ursula Menzel), 3D
printing (David Eglin and Tiziano Serra), infection and antibiotics (Fintan Moriarty and Iris Keller-
Stoddart), cell viability in hydrogels (Olivier Guillaume and Angela Armiento), joint anatomy and
microscopy (Dirk Nehrbass and Letizia Vainieri), preclinical models and surgery (Stephan Zeiter).
The final workshop presentations by the participants confirmed their high motivation and the overall
excellent teaching and learning effects.
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The experience gained at this practical training has
encouraged several students to undertake their
internship or Master Thesis at the ARI in Davos.
Thereby the long-standing collaboration between
the ARI and the hospitals of Davos and Chur, ZHAW
and ETHZ is further strengthened and extended.
The block course was organized and run by Sibylle
Grad, Christoph Sprecher, Sonia Wahl, Laura
Hartmann, Mauro Bluvol and Isabella Badrutt from
the ARI. We acknowledge DePuy Synthes and
RISystems for providing training material.

Faculty group picture, from left: Geoff Richards, Sabrina Weber Ale]andro Vallejo, Bernd Heinlein, Raphael
Jenni, Berit Brinken, Sibylle Grad, Daniel Baumgartner, Veit Schoenborn

Collaborations
Strengthened collaboration with Rush University Medical Center Chicago

A symposium on Osteoarthritis of
the knee and hip joint was held at
the ARI, on July 28, 2017,
organized by the Musculoskeletal
Regeneration Program of the ARI
in collaboration with Prof Markus

Wimmer from the Department of
| Orthopaedics of the Rush
. University Medical Center in
& Chicago, US. Prof Mauro Alini,
" Head of the Musculoskeletal
Regeneration Program, and Prof
& Wimmer welcomed the audience
®% by explaining the origins of their
collaboration. The cooperation
between Mauro Alini and Markus Wimmer started in 1999 at the ARI with the development of a novel
pin-on-ball bioreactor system for cartilage tissue engineering and related research. Since then these
cartilage bioreactors have been further developed both in Davos and in Chicago and have resulted
in numerous publications about mechanical effects on cartilage repair and chondrogenesis of
mesenchymal stem cells.

During the morning sessions of the symposium, scientists from Markus Wimmer's team presented
their projects related to knee/hip replacement and to recent bioreactor studies. Jade He introduced
a "smart" pressure insole for gait retraining, Jacqueline Simon presented functional analysis of
contact forces in total knee replacement, and Spencer Fullam showed patient-derived multi-activity
inputs for wear testing. Markus Wimmer presented his bioreactor for testing of mechanical and
biological responses of articular cartilage, Catherine Yuh showed cartilage stiffness changes
following cartilage-on-cartilage articulation, and Simona Radice introduced her work on combining
wear and cell culture. In the afternoon, ARI researchers demonstrated their projects related to
cartilage repair and osteoarthritis. Prof Martin Stoddart summarized his in-depth studies, using the
cartilage bioreactor, on the physical regulation of mesenchymal stem cell differentiation. Patrick
Lezuo presented a finite element modeling method for scaffolds under multiaxial load; Graziana
Monaco explained how to better mimic the in-vivo environment in cartilage research; Letizia Vainieri
introduced a new bioreactor-loaded osteochondral defect model, and Reihane Ziadlou presented a
Traditional Chinese Medicine approach for biological treatment of osteoarthritis.

In conclusion, this symposium clearly demonstrated the common interests and complementary
expertise of the research teams from ARI and Rush University. This research visit strengthened the
long-lasting cooperation and opened the door for new collaborative projects.
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ARI strengthens its research network with Varna Medical University

26-27 September 2017, Prof Dr Geoff Richards visited with Prof Dr Boyko Gueorguiev three sites in

Varna i the Medical University 'Prof Paraskev Stoyanov', the University Hospital 'St Marina' and the

Technical University. Prof Dr Hristo Skulev, Director of International Cooperation and Foreign

Students at the Technical University facilitated the visits to foster collaborations between the three

institutions. The meetings allowed for information exchange and good discussions on innovative

ideas for cooperation. A trilateral letter of intent (LOI) was signed between ARI and both universities

with the intention to:

U initiate fellowships (research and medical) from both institutions in ARI

U introduce and incorporate, with AOTrauma, clinical training modules (CTMs) for ORP in Bulgaria
in the teaching curricula for students and postgraduates practicing nurses, the CTM's are currently
being translated by volunteers from Varna Medical University into Bulgarian

U foster, together with AOCMF, collaborations through seminars and courses in the field of
craniomaxillofacial surgery, with a symposium in 2018 and courses afterwards

U conduct joint research and implement innovative projects

All the three institutes committed to further developing their partnership for successful outcomes and
future achievements.

O-WEEK 2017 kil
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new students!

From left to right: Dr Preslav
Penev, Prof Dr Boyko
Gueorguiev, Prof Dr Hristo
Skulev, Prof Dr Tsvetan
Tonchev, Dr Aneta Dokova,
Prof Dr Geoff Richards and Prof
Dr Metodi Abadzhiev in front of
the main entrance of Medical
University Varna

Prof Dr Marc Balligand, who is a full professor in small animal surgery at
the University of Liege, Belgium, Faculty of veterinary medicine, as well as
Past-president of European College of Veterinary Surgery (ECVS) and
Vice-president of European Society of Veterinary Orthopedics and
Traumatology (ESVOT), has commenced his sabbatical stay in ARI in
October 2017. His present main focus of interest is related to fracture
treatment. He has been developing a new concept of elastic external
fixation in small animals. In addition, he has investigated bones and
implants strains and stresses in a reverse-engineering approach for
improving implants design.
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General

Best masters thesis award: Jan Barcik, under the supervision of Prof Dr Boyko Gueorguiev. Actuator-
sensor unit to investigate the influence of mechanical stimulation on bone healing, AGH University
of Science and Technology, November 2017, Krakow, Poland.

Corina Berset (Residency in Laboratory Animal Medicine, AO Foundation) has been appointed
convenor of the FELASA (Federation of European Laboratory Animal Science Associations) Working
Group (WG) for Farm Animals i Health and Welfare of Ruminants and Pigs. This WG aims to write
new FELASA recommendations in order to define criteria of animals' acquisition, including the
control of the animals' health status before purchase, which is in line with the goal of the AO strategy
project. Further, they will organize a session on farm animals in research at the FELASA Congress
in June 2019.

Fabian Gieling successfully completed his Dr med vet thesis at the Vetsuisse Faculty of the
University of Zirich, Switzerland. The supervisors were Stephan Zeiter und Prof Martin Stoddart
(ARI) and Prof Anton Fuerst (Zurich). Thesis title: Does the sorting of mesenchymal stem cells based
on their Runx2/Sox9 expression ratio improve bone healing incalvarial defects in rats?

Ana-Maria Stanciuc successfully completed her PhD thesis at INSA Lyon, France. The supervisors
were Dr Marianna Peroglio (ARI) and Dr Laurent Gremillard (INSA Lyon). Thesis title: In vitro
evaluation of cell-material interactions on bioinert ceramics with novel surface modifications for
enhanced osseointegration.

02.10.2017

Gert-Jan ter Boo successfully defended his PhD thesis at the University of Twente, The Netherlands
Title: Delivery of gentamicin from resorbable polymeric carriers as anti-infective strategy for implant-
associated osteomyelitis. ARI Supervisors: David Eglin

Thesis Advisor: Prof Dirk W Grijpma, University of Twente, Enschede, The Netherlands

31.03.2017

Mario Inauen successfully defended his MSc thesis at the D-HEST, ETHZ

Title: Development of gentamicin sulfate loaded hydrogel formulation for in-situ gelling in trauma
surgery to prevent infections after fracture fixation. ARl Supervisors: Matteo D'Este, David Eglin
Thesis Advisor: Prof Stephen J Ferguson, Laboratory for Orthopaedic Technology, ETHZ

01.09.2017

Marine Heriot successfully defended her MSc thesis at the University of Monpellier, France

Title: Development of a gentamicin sulfate-loaded injectable hydrogel for local antibiotic delivery in
trauma and orthopedic surgery. ARI Supervisors: Matteo D'Este, Olivier Guillaume, David Eglin
Thesis Advisor: Dr Benjamin Notellet, IBMM, University of Montpellier, France

Maria Hildebrand successfully defended her MSc thesis in Biology, UZH, with the grade of 5.6. Title:
Characterization of the Immune Response Following a Large Bone Defect in the Presence and
Absence of a Human Xenograft in a Rat Model.

ARI Supervisors: Marietta Herrmann, Mauro Alini. Thesis Advisor: Cezmi Akdis, Swiss Institute of
Allergy and Asthma Research, UZH.

Claudia Loebel was awarded ETH-Zlrich Outstanding Doctoral thesis 2017 for her thesis on entitled:
Engineering Hyaluronan-Tyramine Hydrogels to Modulate Mesenchymal Stem Cell Behavior.

ARI Supervisor: David Eglin

ETH Thesis Advisor: Marcy Zenobi

Caroline Moser was awarded the highly prestigious ETH Gold medal for her Masters thesis "Directing

osteogenic differentiation of mesenchymal stromal cells in vitro".
ARI Supervisors: Jennifer Bara, Martin Stoddart
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Visit from local politicians to the AO Research Institute Davos

On May 16, 2017, the members of the Upper Council Davos, Tarzisius Caviezel, Simi Valar, Stefan
Walser, Herbert Mani and Valérie Favre Accola, as well as Klosters-Serneus, Kurt Steck, Stefan
Darnuzer and Josias Jenny, and two community writers Michael Straub, Davos and Michael Fischer,
Klosters, visited ARI to get a personal impression of the current activities.

~ Following the introductory presentation by Prof
Geoff Richards, the team of Dr Markus
Windolf, group leader concept development,
gave an insight into two ongoing projects. After
a demonstration of the AO fracture monitor -
an implantable device for the tracking of
fracture healing - the politicians were able to
prove their surgical skill while drilling the
artificial bone. They tested a tool for medical
drilling machines, which allows the correct
screw length to be determined directly during
the drilling process, thus avoiding the partial
' cumbersome  and  inaccurate  manual
measurement.

During the subsequent visit of the respective premises, there was a good discussion about the
livestock management of Urban Lanker and Dr med vet Stephan Zeiter answered. In particular, the
peculiarities compared to an agricultural use were discussed.

Finally, Dr Sibylle Grad and Dr Christoph Sprecher explained to the visitors about ongoing research
on simulators and implants for the patient. The activities with the new 3D printer in the area of
degradable bone substitutes for applications on the jaw and the face have been of particular interest,
as evidenced by detailed questions. The 3D bio printer was procured about a year ago with the
support of the Innovation Foundation Graubiinden, as well as the Commission for Technology and
Innovation.
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From an ARI apprenticeship in Davos to the Swiss Guard in the Vatican

Nando Adank, who recently completed a four-year apprenticeship as a
"Polymechaniker" in the ARI prototype workshop attended his public
swearing in as a member of the Swiss Guard at the Vatican on May 6,
2017.

Formed in 1506 and often called the "smallest army in the world" or the
4 "Pope's army", the Swiss Guard have had a rich history. On May 6 in
{ 1527, during a military coup called the Sack of Rome, 147 of the 189
Swiss Guards gave their lives to protect the Pope as he escaped. After
surrender, twelve of the remaining Swiss Guards nonetheless chose to
join the Papal Guard along with their former enemies, the German and
Spanish mercenaries. But it was not until 300 years later when the Papal
State and its Papal Guard was abolished that only the Pontifical Swiss
Guards remained.

From that day onwards, the Swiss Guards have been solely
responsible for protecting the Pope and his residence in the Vatican
and his summer residence in Castel Gandolfo. Besides that, they
also perform various ceremonial responsibilities: guarding the
Apostolic Palace, keeping vigil at various Vatican checkpoints, and
taking part in celebratory masses and events. To commemorate the
sacrifice of the Swiss Guards on that fated day in 1527, the
swearing-in ceremony of 30-some new Swiss Guards is held on
May 6 each year.

Not everyone can aspire to become a Swiss Guard. Each applicant
must meet a litany of rigorous requirements:

1. Must be male.

2. Must be Roman Catholic.

3. Must be a citizen of Switzerland.

4. Must be at least 1.74 meters tall.
5. Must be between 19 and 30 years of age. However, a retired guard, who is over 30, may be able
to return in exceptional cases.

6. Must be single. However, a guard may be permitted to marry if he is over 25 years of age, has
already completed at least 3 years in service, is at least of a Corporal rank, and commits to serve for
an additional 3 years.

7. Must have a high school degree or a professional diploma.

8. Must have completed service with the Swiss army. After getting enlisted, they undergo further
training, especially in unarmed combat techniques and in countering terrorist attacks.

9. Must commit a minimum of 2 years.

10. Must be of great moral and ethical upstanding.

When asked about his reasons for spending at least two years as a Swiss Guard, Nando explained
that, "I think you should use the possibility as a Swiss citizen. In addition, it is a very good life
experience. Also my Roman Catholic faith was an important factor in my registration and | am very
honored to be chosen".
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2017 Berton Rahn Research Award

The Berton Rahn Research Award was established
contribution to the AO Foundation. The prize honors the best completed AO Foundation's external
research each year (including consortia and clinical division mini grants and regional grants) from

the AO Foundation's Clinical Divisions and Institutes and is decided within the AO Research Institute
Davos's Advisory Committee (ARI AC). The award is based upon final reports and the publications
resulting from all completed studies. The award consists of a keynote award presentation (in 2017

at TERMIS-EU chapter meeting in Davos and future meetings at eCM Conference in Davos), a
certificate, and a financial prize.

{cKay Orthoy

The 2017 winner was Robert L Mauck, .
PhD, the Mary Black Ralston
Professor of Education and Research
in Orthopaedic Surgery and Professor
of Bioengineering at the University of
Pennsylvania. His work for this award
was within the AO Research Institute
Davos's Acute Cartilage Injury (ACI)
Consortium which was inaugurated in
the summer of 2011
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9 TERMIS Conference

Tissue Engineering and Regenerative Medicine European Chapter annual meeting
successfully organized by ARI in Davos

|
Opening Ceremony TERMIS-EU Davos

1301 scientists including clinicians and industrial attendees from various research institutes,
universities, hospitals and industry worldwide met from 26th i 30th June 2017 in Davos for the
annual meeting of the international society for "Tissue Engineering and Regenerative Medicine"
(TERMIS-EU). The renowned congress was organized and implemented by the ARI under the
guidance of Prof R Geoff Richards and Prof Mauro Alini. Co-organizers were the scientists David
Eglin, Sibylle Grad, Claudia Loebel, Martin Stoddart and Sophie Verrier, as well as the administration
team of the ARI for organisational aspects. Under the lead theme "personalized therapies for
regenerative medicine" more than 350 lectures were held and more than 800 studies presented as
posters at TERMIS-EU 2017 Davos.

Opening
Ceremony
TERMIS-EU
Davos
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AO Foundation CEO, Rolf Jeker introduces the AO Alliance Foundation to the audience.

The latest findings from scientific and clinical research demonstrated the potential of stem cells, as
well as natural and synthetic materials or remedies, for the regeneration of injured or worn tissue. In
regenerative medicine, methods are also increasingly being developed to stimulate or speed up the
body's endogenous healing potential. The production of patient-specific tissues from 3D printers was
also presented several times. Besides bone the topics discussed were, joint and tendon
regeneration, cartilage, the healing of eye, nerve, heart and skin diseases. A special symposium
focused on the ethical aspects of personalized medicine, which met with great interest. The section
of the young scientists also offered an attractive program for students and young researchers.
TERMIS-EU prizes were awarded for outstanding achievements of emerging researchers and for
outstanding contributions to scientific literature. The acknowledged "AO Foundation Berton Rahn
Research Award" for the best external research project financed by the AO Foundation was awarded
to Prof Rob Mauck, University of Pennsylvania, for his work as part of the AO Research Institute
Davos's Acute Cartilage Injury Collaborative Research Program.
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AO Foundation booth with Ladina Lanker Plenary Lecture from Jeff Karp
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David Williams’s Davos Debate

The Motion
es  that This house believes that
e, and regenerative medicine, and
be better society in general, will be better
decadg_ served over the next decade,
psses in by a few clinical successes in
al cord liver, pancreas or spinal cord
reds of regeneration than hundreds of
r dental effective orthopaedic or dental

procedures.
O Foundation & AO Foundation

TERMIS-EU 2017, Davos

DAVOS

Professor Molly Stevens presenting at the Davos Debate chaired by Prof David Williams, Past Global President

of TERMIS (to her left), followed by Professor Giuseppe Remuzzi, Professor Rocky Tuan, Professor Milica
Radisic.

Within the framework of the TERMIS congress, scientists from the AO Research Institute Davos
organized a symposium for 60 students of two local Davos schools, the SAMD and the sports
gymnasium, focusing on biology. Prof. Martin Stoddart and Dr. Sibylle Grad clearly explained the
founding of the AO Foundation almost 60 years ago as well as the worldwide importance of the AO
principles for fracture treatment. While in the 1940s still 60% of all thigh fractures led to permanent
disability, this rate is now 2-3% thanks to the achievements of the AO. The treatment of bone
fractures by means of a wide range of implants is still being further developed and given to the
surgeons in more than 700 practical courses worldwide.

\

{ i { { “y
Professor Martin Stoddart presenting to Davos School pupils.
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In the field of tissue engineering and regenerative medicine, AO is investigating new methods for
treating bone, cartilage and disc injuries. The researchers explained the biological basis of the
different tissues and the possibilities of the patient's own stem cells for their regeneration. The cells
react strongly to mechanical stress and may vary depending on the stress mode into different cell
types, e.g. cartilage or bone cells. This provides the biological basis of the well-established Perren
strain principle. Special bioreactors for cartilage and intervertebral disc tests allow ARI researchers
to simulate normal stress and overload on cells and tissues within the laboratory. The findings, which
were also presented at the TERMIS congress, contribute to the improvement of cell therapy and the
optimization of physiotherapy. This insight into orthopedic research and development was very
instructive for the middle school pupils and the teachers present, especially as the local professional
opportunities for biologists, chemists, engineers and doctors were shown.

With the help of the Davos Trackclub, the TERMIS organization team organized a run / walk around
the Davos lake (4 KM) for the conference participants. More than 270 delegates and students from
all over the world partook in this unique event.

Participants of the Davos Lake TERMIS run / walk

TERMIS-EU 2017 Davos was run at a true full cost model (including all personnel, overhead and
material costs), made a profit which is being used for collaborative purposes within the ARI.
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Participants of the Davos Publishing Debate chaired by Mauro Alini
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