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1 Introduction

In February, the ARI operations returned to regular pre-COVID pandemic levels. The pandemic
still influenced our daily work and collaboration (internal and external), but most conferences
and collaboration meetings were again held face to face including our own eCM20 Cartilage
and Disc Repair and Regeneration conference in June, Davos. Again, the opportunity during
this time to focus on writing scientific publications was taken and resulted in a high number of
papers and even a very exceptional average impact factor for 2022 of 7.8. | am also very happy
with the public outreach through Swiss Broadcasting Corporation (TV program Einstein and
Swissinfo news and videos on AO Courses and ARI).

2021 marked the start of the new HORIZON EUROPE program. Switzerland's status was
reverted from 'To Be Associated' to 'a non-associated third country in the Horizon Europe
research program' in June. This happened after Switzerland's Federal Council (bypassing the
Swiss electorate by triggering an emergency law to enact quick decrees) suddenly unilaterally
broke off negotiations on a Swiss-EU framework agreement. Two years after the start of
Horizon Europe, the situation is still under discussion. Fortunately, as partial improvement until
this situation is resolved, the Swiss State Secretariat for Education, Research, and Innovation
(SERI) guaranteed to directly fund our researchers where they are eligible to participate and
has introduced transitional measures to cover schemes where our participation is currently
excluded. As a non-associated third country, ARI can still participate in the majority of
collaborative projects. The Swiss project partner will not be funded by the EC but by SERI.
Researchers in Switzerland (including ARI) are no longer eligible for European Research
Council, Mar i e Sk g§Curte MEZSA) ar European Innovation Council funding. Funding is
only part of the picture. The greater loss for Swiss researchers (including ARI) is not being able
to work seamlessly in research projects freely with peers across Europe. From this perspective,
there is also a loss for researchers in the EU. This could long-term damage our third-party
funding at ARI and we would be happier if the Swiss government resumed negotiations with
the EU as soon as possible.

Our integrated AO Network Preclinical Research (AO NPR) settled in nicely in the last year
and collaborations and streamlining are going extremely well. The continual clinical advice on
our research projects from the clinical division research commissions (AO Trauma, AO CMF,
AO Spine, AO Vet) is very important to us and interactions with them are so important to keep
us in the right direction clinically for improving patient care. We have received translational
grants from the AO Development Incubator (Technology Transfer Board) and our
collaborations with their team to valorize our R&D projects are so important for AO. Finally, the
advice from the ARI AC for all our direct funded projects is invaluable to the direction of our
research and knowing when to fail fast rather than flog a dead horse.

| thank the whole ARI team for unwavering dedication to the AO mission, keeping ARI at the
cutting edge of science and bringing this knowledge to AO surgeons and operational room
personnel all over the world to improve patient care. Our team also trains numerous interns,
students, and medical fellows, which is so important for the future. The fellows' reports show
how they have loved their time here, which can be attributed to the highly motivated team of
the ARI, and the great atmosphere within ARI. We are also proud to have the least turnover of
permanent employees, showing not only AO is a good employer, but stability in our leadership
throughout ARI. Our employees are important to us.

Sinf:erely
%éﬁtf[j

Prof Dr R Geoff Richards FLSW, FBSE, FIOR, FORS, FTERM
Executive Director AO Research & Development, Director AO Research Institute Davos (ARI)


https://www.srf.ch/play/tv/einstein/video/tierversuche-was-die-chirurgie-von-laborschafen-lernen-kann?urn=urn:srf:video:af95fece-175b-456c-b2b5-d88c22821210
https://www.swissinfo.ch/eng/sci-tech/how-davos-s-storied-past-is-shaping-the-future-of-medicine/48210348
https://www.swissinfo.ch/eng/studying-bones-in-the-lab/48219490

2 ARI Purpose / Goals / Outlook

Purpose
To further the AO's mission, ARI advances innovation in orthopedics through translational
research and development.

Orthopedics concerns musculoskeletal, spine, and craniomaxillofacial trauma, degenerative
musculoskeletal diseases, infections, and congenital disorders.

Overall goals

T

= =4

Contribute high-quality applied preclinical research and development (exploratory and
translational) focused on clinical solutions and applications.

Investigate and improve the performance of materials, biologics, and devices for surgical
procedures and treatments.

Foster a close relationship with the AO network, academic societies, and universities.
Provide a supportive and inclusive research environment and mentorship for our
employees, scientists, and the AO network.

ARI goals, 2023-2025

9 Valorize AO Fracture Monitor together with AO ITC's (AO Innovation Translation Center)
Technology Transfer (TT) team.

1 Implement the specific-pathogen-free sheep flock in studies.

1 Valorize the biphasic plate together with AO ITC's TT team.

1 Strengthen and advance research activities in diagnostics and personalized medicine.

1 Develop training technologies to support AO Education and the AO network.

ARI principles

1 Maintain world-class research and nurture in-house talents for long-term innovation.

1 Support the AO network with cutting-edge research and development for clinical problems.

9 Continue developing ARI technology portfolio. Translate and valorize ARI innovations
together with the AO ITC's Technology Transfer team.

1 Maintain our world-class certificates (ISO, AAALAC, GLP).

1 Continue developing 3D (bio)printing and SIM technologies.

1 Engage with scientific networks and consortia: global (eg, ORS, TERMIS, ICORS) and

European societies (eg, DKOU, ECLAM, ESB-Biomaterials, ESB-Biomechanics, EORS,
TERMIS-EUV).



https://www.aofoundation.org/who-we-are/about-ao/news/2022/biphasic-plate
https://www.aofoundation.org/who-we-are/about-ao/news/2022/biphasic-plate
https://www.aofoundation.org/who-we-are/about-ao/news/2022/biphasic-plate

3 Funding Summary

CHF in '000

Var. CY/Bud Var. CY/Bud

YTD YTD YTD YTD YTD

abs %
1100 Management & Overhead ARI 660 705 724 -18 -3%
1101 Regenerative Orthopeadics 1,921 2,358 2,012 345 17%
1102 Biomedical Development 1,658 1,717 2,078 -361 -17%
1103 Preclinical Services 1,082 775 601 174 29%
1104 Fellowships 0 O
1106 Network Preclinical Research
1100 Management & Overhead ARI -2, 435 2 157 2 288 131 -6%
1101 Regenerative Orthopeadics -6,312 -6,499 -6,307 -192 3%
1102 Biomedical Development -2,952 -3,071 -3,407 336 -10%
1103 Preclinical Services -3,073 -2,849 -2,603 -246 9%
1104 Fellowships -817 -754 -705 -48 7%
1106 Network Preclinical Research -1, 029 -2,055 -2, 977 -31%

Comments: The variance of the net result compared with the ARI budget of CHF 1,052 K and
8% is mainly caused by the underspending of 'Network Preclinical Research (NPR)' with CHF
931 K. Excluding NPR, the net result for ARI ends in an underspend of CHF 121 K which is
less than 1% and can be fully explained by the contractual research grants that were not
renewed to be in line with the ongoing financial sustainability program of the AO Foundation
(AOF) for 2023 and onwards (visible under Management & Overhead).

Income: The extramural income amounted to CHF 5,566 K, which is CHF 150 K or 3% higher
than budgeted. The good result was achieved due to additional commercial studies realized
and a constant high number of public grants which is not self-evident in the current phase of
Switzerland no longer being a full member in the EU Horizon program.

Expenses: The underspend of CHF 902 K on the expenses side is a mix of higher expenses
in the Regenerative Orthopaedics and the Preclinical Services Program with additional
expenses for mostly material and third-party services triggered by the higher number of 3rd
party funded projects. On the other hand less expenses were incurred in the Biomedical
Development Program due to delays in projects funded by the Development Incubator, which
consequently resulted in lower intercompany income. The underspending in NPR is driven by
two Clinical Priority Program studies that had to be stopped and the delay in another material
project.

The biggest program within ARI is 'Regenerative Orthopaedics' with 37% followed by
'‘Biomedical Development' with 18% and 'Preclinical Services' with 16% of total expenses. The
portion of NPR is 12% of total expenses.

Cost category: The main cost categories are 'Personnel Expenses' with 57%, followed by
'‘Material Expenses' with 11% and 'Scientific & Regional Expenses' with 10% of the total.



4 Research Structure & Advisory Committees

4.1 AO Research Institute Davos (ARI) Organigram
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4.2 AO Foundation Executive Committee (AOEC)
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Committee reports direct

the CEO, CFO/COO and executive directors representing key areas of AO activity.

Christoph Lindenmeyer
CEO and Vice-Chairman

'

Irene Eigenmann
COO/CFO
Operations and Finances

R Geoff Richards
Executive Director
Research and Development

Claas Albers
Executive Director
Innovation Translation

Urs Riitschi
Executive Director
Education Development

Tobias Hiittl
Executive Director
Global Networks
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4.3 AO Foundation R&D Platform

The AO Ré&D Platform supports the active exchange and mutual discussion about strategies
of the AO units with respect to their related goals in R&D. It supports the AO Foundation Board
(AO FB) in defining general strategic areas and their implementation in an advisory function. It
ensures that relevant activities are in line with the AO Mission and strategies as defined by the
AO FB. All research stakeholders are finally accountable to the AO FB. The AO R&D Platform
will further develop the strategies and their implementation on behalf of the AO FB in an
advisory capacity. It has no funding or decision authority. The R&D Platform is represented on
the AO EC by the AO Executive Director of Research and Development.

The R&D expert of the AO FB is the Chair of the R&D Platform, currently
Prof Anita Ignatius, Director and Chair of the Trauma Research Center
Ulm (ZTF), University Hospital Ulm, Germany.

AO R&D Platform members and guests, Vancouver Jne 2022 (not all were present).



4.4 AO Research Institute Davos Advisory Committee

The AO Research Institute Davos Advisory Committee (ARl AC) provides operational and
strategic scientific advice to the ARI on behalf of the AO FB. ARI AC acts as both a sounding
board and sparring partner for the Director and mentor group to the Program Leaders, Focus
Area Leaders and ARI scientists. The ARI AC 's tasks and responsibilities include advising ARI
on:

Portfolio of competences (skills of personnel and type of equipment)

Strategy and priority setting for direct funds of ARI

Business development and initial advice on technology transfer

Regulatory issues

Use of ARI funds

Advancement of the ARI capabilities, to assure the efficient use of the infrastructure

The ARI AC comprises the following external members:

Prof Theodore Miclau Orthopedic Trauma Institute, USA (Chair). Represents ARI AC on the
AO R&D Platform and Innovation Platform),

Prof Joost de Bruijn, University of Twente, the Netherlands

Prof Chris Evans, Mayo Clinic, USA

Prof Brian Johnstone, Oregon Health and Science University, USA

Prof Gerjo Van Osch, Vice dean of Research Erasmus, Rotterdam, NL

]

to riht: RG Richards
(ARI Director), Joost de Bruijn, Gerjo Van Osch, Brian Johnstone, Ted Miclau (chair), Chris Evans.




4.5 AO CMF Research Commission (AO CRC)

The AO CRC is the international coordination body for all activities of the AO CMF clinical
division for research and development of the AOF. Its mission is to promote excellence in
patient care and treatment outcomes in trauma and musculoskeletal disorders of the
craniomaxillofacial specialty. The AO CRC Commission works closely with the regional
craniomaxillofacial-related AO organizations and surgeon network to establish a cohesive
global vision and strategy for AO CRC. It supports the coordination between the surgeon
network and the ARI and AO ITC and central AO functions and services.

AO CRC has focused in building an interdisciplinary team, AO CMF Consortium - Translational
approaches for bone constructs: their impact on facial bone reconstruction.

In parallel also offers funding opportunities for young researchers. This consortium is
coordinated by ARI Program Leader and Principal Scientist Prof Martin Stoddart.

The AO CRC comprises the following members, permanent guests, and AO representatives:
Prof Eppo Wolvius, Rotterdam, The Netherlands (Chair)

Prof Daniel Buchbinder, New York, NY, USA (AO CMF Technical Commission chair)

Dr Thomas B. Dodson, Seattle, WA, USA (member)

Dr Lamont Jones, Detroit, MI, USA (AO CMF NA Research Committee chair)

Prof Andreas Thor, Uppsala, Sweden (member)

Dr Chelsea Bahney, Vail, CO, USA (Permanent guest, Scientist)

Dr Catherine Chaussain, Paris, France (Permanent guest, Scientist)

Philipp Buescher, Head AO Network Preclinical Research (NPR)

Prof Martin Stoddart, ARl Program Leader Regenerative Orthopaedics, Davos, Switzerland
Joffrey Baczkowski, AO Senior Project Manager, AO ITC, Dibendorf, Switzerland

Loy mpe— s N ul (LWL
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4.6 AO Spine Research Commission (AO SRC)

AO Spine Research Commission clinically guides some of the spine preclinical research in at
the ARI. The focus of AO Spine's preclinical research activities are led by Principal Scientist,
Dr Sibylle Grad. This research is on intervertebral disc (IVD) degeneration, postoperative spine
infection, and organ models. The preclinical outcomes are brought to the AO Spine Knowledge
Forums, which are international expert driven clinical study groups, for clinical evaluation
where the AO SRC works with AO ITC Clinical Sciences division. The Commission and
Knowledge Forums are managed by AO NCR (Network Clinical Research).

In 2022, there were four preclinical projects being performed:

1. Bioreactor: the establishment of the first-ever bioreactor which houses the culture of a whole
IVD with long term physiological loading.

2. Theranostic: the evaluation of biological therapies and diagnostic targets for the
degenerative IVD.

3. Printdisc: a translational approach integrating developmental biology and tissue
engineering towards regeneration of the annulus fibrosus.

4. Immunospine: an evaluation of the impact of the immune status on the susceptibility to
postoperative spine infection.

The AO SRC comprises the following members:

Dr Charles Fisher, Vancouver, Canada (Chair)

Dr Brian Kwon, Vancouver, Canada (AO Spine Knowledge Forum SCI Representative)

Dr Stephen Lewis, Toronto, Canada (AO Spine Knowledge Forum Deformity Representative)
Dr S. Tim Yoon, Atlanta, USA (AO Spine Knowledge Forum Degenerative Representative)
Dr Laurence Rhines, Houston, USA (AO Spine Knowledge Forum Tumor Representative)

Dr Klaus Schnake, Erlangen, Germany (AO Spine Knowledge Forum Trauma Representative)
Dr Nelson Astur, S&o Paulo, Brazil (AO Spine Latin America Regional Research Officer)

Dr Shekar N. Kurpad, Milwaukee, USA (AO Spine North America Regional Research Officer)
Dr Daisuke Sakai, Tokyo, Japan (AO Spine Asia Pacific Regional Research Officer)

Dr Waleed Awwad, Riyadh, Saudi Arabia (AO Spine Middle East and Northern Africa Regional
Research Officer)

Dr Aron Lazary, Budapest, Hungary (AO Spine Europe and Southern Africa Regional
Research Officer)

PD Dr Sibylle Grad, ARI Representative, Davos, Switzerland

11



4.7 AO Trauma Research Commission (AO TRC)

The AO TRC is the international coordination body for all activities of the AO Trauma clinical
division for research and development of the AOF. The AO TRC partners with external
institutes and funds research projects and clinical studies in collaboration with external
institutes as part of consortia within clinical priority programs (CPP). AO TRC offers funding
opportunities for surgeons and scientists in preclinical and clinical research on important
clinical issues.

AO TRC strategy focuses on two fields:

1) To be a knowledge leader, performing large research CPP consortia with external
experienced clinicians and researchers in collaboration with ARI and AO ITC Clinical Sciences
that help AO Trauma gain scientific knowledge and enhance academic recognition and
credibility. Gaining state-of-the-art knowledge serves to promote AO Trauma to maintain its
leadership position. To this aim, AO Trauma conducts two CPPs that focus on clinically highly
relevant topics. AO Trauma CPP Fracture Related Infections (FRI), led by Prof Stephen Kates
(VCU, Richmond, VI, USA) and Prof Edward Schwarz (Rochester University, NY, USA), and
AO Trauma CPP Patient Outcome lead by Dr Marylin Heng (Miami, USA). The approval
process for these projects includes the AO RRC (Research Review Commission) process
without exception.

2) AO TRC provides individual support to young clinicians to increase awareness of research
and provides training in the fundamentals of research processes. Within this framework, the
AO TRC offers funding programs for smaller projects. These grants follow the AO FB
guidelines in terms of target group (young clinicians < 40 years), access (open to all Clinical
Divisions) and adding a review of the application by the AO VET in case animal tests are
planned. Out of this pool of young clinicians, new talents are identified. AO TRC also
coordinates research symposiums and offers research fellowship programs.

AOTRC comprises the following members and AO representatives:

Prof Pol Rommens, Mainz, Germany (Chair)

Prof Mandeep Dhillon, Chandigarh, India (AO TAP R&D Committee chair)

Dr Joshua Gary, Los Angeles, CA, USA (AO TNA R&D Committee chair)

Prof Peter Giannoudis, Leeds, UK (AO TESA R&D Committee chair)

Dr Vincenzo Giordano, Rio de Janeiro, Brazil (AO TLA R&D Committee chair)

Prof Ahmed Kholeif, Cairo, Egypt (AO TMENA R&D Committee chair)

Philipp Buescher, Head AO Network Preclinical Research (AO NPR)

Dr Alex Joeris, AO ITC Head of Clinical Science, Dubendorf, Switzerland

Prof Geoff Richards, AO Executive Director Research & Development, Davos, Switzerland

12



4.8 AO Vet Research Commission (AO VRC)

AO VRC pursues two main goals with its research activities. The first one is to perform
research activities that help to gain scientific knowledge and enhance academic recognition
and credibility. Gaining state-of-the-art knowledge serves to promote the AO to maintain its
leadership position. AO VRC also provides individual support to young clinicians to increase
awareness of research and provides training in the fundamentals of research processes as
well as identifying new talents. The preclinical research activities of AO VET are coordinated
at ARI by Dr med vet Stephan Zeiter, Program manager Preclinical Services.

AO VRC also supports the other AO Clinical Divisions as an advisory body (Animal Welfare
Advisory Committee (AWAC) and AAALAC).

The AO VRC Commission comprises the following members and AO representatives:
Prof Kenneth Johnson, Sidney, Australia (Chair)

Dr Junya Ogawa, Kamakura, Japan (Member)

Ass Prof Kyla Ortved, Pennsylvania, MI, USA (Member)

Dr Kevin Parsons, Bristol, UK (Member)

Dr Diego Quinteros, Buenos Aires, Argentina (Member)

Philipp Buescher, Head AO Network Preclinical Research (NPR)

Dr Caroline Constant, ARI Preclinical Services Project Leader, Davos, Switzerland

13



4.9 AO Research Review Commission (AO RRC)

The AO RRC is an independent peer review body valid for all AO decision-making bodies for
grants to all external applicants for AO research funding. The AORRC is assigned jurisdiction
over many external AO peer review process, while other internal AO Peer Review Policies and
expectations govern specific AO Institute research programs, partnering, internal research
contracting, and some limited external research funding processes.

Decision-making bodies are defined as bodies that have funding allocation roles within the
AOF, including AO Trauma, AO Spine, AO CMF, AO VET, and their respective Research
Commissions (RCs). For each Clinical Division (CD) research grant, the decision-making body
is that respective CD RC.

The chairperson of the AO RRC is Prof David Grainger, University of Utah,
USA.

4.10 AO Network Preclinical Research (AO NPR)

The goal of the AO Network Preclinical Research (AO NPR) is to gain efficiency and
effectiveness with one central team for all external preclinical research. AO NPR is the
international coordination group for all external preclinical research activities of the AOF.

AO NPR manages and supports the global research commissions of the AO Trauma, AO CMF,
and AO VET to establish a cohesive global research vision and strategy for AOF worldwide.
AO NPR supports coordination between external partner institutes and AO Institutes and works
closely with ARI, AO Innovation Translation Center (AO ITC), and AO Global Networks (AO
GN).

AO NPR is the entry point for all external research partners for preclinical research. AO NPR
promotes excellent research of all AO partners, which are directly or indirectly related with
clinical needs in patient care. It helps to strengthen networking among AO clinicians and
researchers worldwide, making clinically relevant research attractive for the young generation
of AO surgeons.

AO NPR manages the Clinical Priority Progr
activities of Clinical Divisions AO Trauma, AO CMF, and AO VET together with the AO GN
regions. AO NPR manages the research governance of the Research Commissions of the
Clinical Divisions AO Trauma, AO CMF and AO VET, the AO R&D Platform, and the AO
Research Review Commission (AO RRC).

AO NPR is headed by Philipp Buescher. Team members are Tania Bosque, Anna Doenz and
Anita Anton.

14
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5 ARI Teams / Personnel

5.1 Biomedical Development
Program Leader: Boyko Gueorguiev-Riuegg, Deputy: Markus Windolf

Team Members: David Ambuhl, Paolo Antonacci, Jan Barcik, Till Berk, Jan Buschbaum, Jan
Caspar, Daniel Ciric, Manuela Ernst, Alicia Feist, Dominic Gehweiler, Carla Hetreau,
Maximilian Heumann, Ladina Hofmann-Fliri, Philipp Kastner, Florian Kessler, Sara
Lindenmann, Elisa Marani, Rayna Mechkarska, Dominic Mischler, Karen Mys, Tatjana Pastor,
Georgi Raykov, Jérobme Schlatter, Peter Schwarzenberg, Flurin Spiller, Alessia Valenti, Peter
Varga, Antoine Vautrin, lvan Zderic, Daniel Zhelev, Erich Zweifel

Supporting the in-house processes for development and design of medical devices according
to EN 1SO 13485 and running advanced projects in close collaboration with clinical, scientific,
and industrial partners, as well as with the AO clinical divisions and the AO Innovation
Translation Center, the Biomedical Development Program offers extensive know-how,
expertise, and experience in the fields of biomechanical testing and computational analyses to
improve patient care.

A variety of clinical problems are addressed by the development of new concepts, approaches,
tools and novel implant systems for surgical applications and research in traumatology and
orthopedics. Moreover, digital, and hands-on technologies for surgical training and education
are developed.

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
performance 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 bone characteristics and their role in persisting
clinical problems. The capabilities of the Program are completed by the Prototype Workshop
offering rapid and high-quality manufacturing of devices, tools, and implants.

Original
Optimized

Proximal humerus fracture plating: optimization of screw trajectories.

15



5.2 Preclinical Services
Program Leader: Stephan Zeiter, Deputy: Nora Goudsouzian

Team Members: Daniel Arens, Mauro Bluvol, Carmen Brazerol, Jonas Brickner, Tim
Buchholz, Caroline Constant, Peter Erb, Loris Faoro, Pierina Faoro, Andrea Furter, Lena
Gens, Nilo Hammerl, Maria Hildebrand, Tabea Hutabarat, Urban Lanker, Alexandra Lopez,
Leonie Mollet, Reto Muller, Dirk Nehrbass, Dominic Perren, André Salvatore, Gtz Schlipf,
Monika Schneider, James Tapia-Dean

In February 2022 the Swiss public clearly
rejected the initiative to ban animal studies.
This sign of trust is taken seriously and
comes with the responsibility of conducting
these studies with great care. Further, it is
also important to be transparent and to
inform the public why and how these studies
are undertaken. In July Swiss TV
broadcasted a report on preclinical studies
at the ARI within their knowledge and
science format program "Einstein" showing
our commitment to have open doors and to
following the 3R principle (Replace, Reduce
and Refine).

In 2022, we worked on over 20 studies in the
field of regenerative orthopedics, implant
associated infections and implant
development involving different models in
mice, rats, rabbits, and sheep. Our quality &
management systems (GLP, AAALAC and
ISO 9001:2015). ensure that the generated
data of our studies is of high quality.

The team is active in different societies i.e.,
the European College of Laboratory Animal
Medicine (ECLAM), European Academy of ] : '
Laboratory Animal Surgery (EALAS), the Preclinical Model Section at the Orthopaedlc
Research Society (ORS), the Specialized Veterinarians in Laboratory Animal Science (SVLAS)
and the Swiss Laboratory

Animal Science Association (SGV) as well as continued membership to pathology societies
such as the European Society of Toxicologic Pathology (ESTP) and the Society of Toxicology
Pathology (STP). This ensures that we pursue best in class policies in the sensitive area of
animal models.

Last but not least, we spread our expertise and experience by offering training in histological
techniques and preclinical research with a special emphasis on hands-on experience. In 2022,
together with the Zurich Integrative Rodent Physiology (ZIRP) and the support of the Swiss 3R
Competence Center (3RCC) we started to give courses on best practices in rodent surgery
aiming to raise standards.
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5.3 Regenerative Orthopaedics
Program Leader: Martin Stoddart, Deputy: Sibylle Grad

Team Members: Katsuhiko Abe, Mauro Alini (Vice Director), Jhaleh Amirian, Adriana Augurio,
Romain Bagnol, Valentina Basoli, Ezgi Irem Bektas Tas, Laura Belcastro, Franziska
Breulmann, Helen Bumann, Oscar Chan, Baixing Chen, Marco Chittd, Eda Ciftci-Dede,
Carolina Maria Cordeiro, Elena Della Bella, Matteo D'Este, Nicolas Devantay, Nicola Di Marzio,
Sarah Egger, Karina Egle, Sina Enzmann, Pia Fehrenbach, Wenli Feng, Priscilla Fullemann,
Pamela Furlong-Jaggi, Wei Gao, Matthias Gruber, Géraldine Guex, Phelipe Hatt, Marloes
Hofstee, Marie Isenmann, Shahrbanoo Jahangir, Hermann Kasper, Iris Keller-Stoddart,
Jessica Keller, Olivia Kim, Aline Klaus, Nadine Kluser, Thomas Kriger, Eliane Kuhn, Yann
Ladner, Carina Lanker, Kaihu Li, Zhen Li, Junxuan Ma, Joos Mathieu, Vuyisa Siphelele Mdingi,
Laura Mecchi, Huan Meng, Ursula Menzel, Lana Micko, Gregor Miklosic, Carina Mini, Fintan
Moriarty, Marcia Murner, Pamela Nylund, Reza Ojaghi, Louise Ortet, Romedi Parolini, Robert
Peter, Athanasia Pylostomou, Maria Eugenia Pirera, Virginia Post, Roots Randriantsilefisoa,
Aapo Ristaniemi, Kathrin Scharer, Amra Sercovic, Tiziano Serra, Claudia Siverino, Antons
Sizovs, Astrid Soubrier, Christoph Sprecher, Baiba Svalbe, Riccardo Tognato, Clemens
Unterguggenberger, Daphne van der Heide, Nils Vanvelk, Jana Vecstaudza, Andrea
Vernengo, Sophie Verrier, Reinis Vilskersts, Nadja Vonlanthen, Alexandra Wallimann, Davina
Walser, Esther Wehrle, Ferdinand Weisemann, Liru Wen, Jacek Wychowaniec, Jiangyao Xu,
Ensi Zhao, Donya Ziadlou, Daniele Zuncheddu

Biomedical Materials Focus Area

The Biomedical Materials Focus Area is committed to the design of advanced biomaterials and
the development of (bio)manufacturing technologies to achieve improved patient care and
outcomes in musculoskeletal disorders. Using a variety of chemical approaches, we create
responsive biomaterials that react to environmental stimuli and actively interact with cells and
tissues. We design biomaterial surfaces and antibacterial delivery systems for prevention and
treatment of infections, and we are investigating how materials "talk" to the body at the cellular
level by harnessing the inflammatory processes to trigger a healing response and prevent
chronic inflammation. We also develop bio-processing technologies for translating tissue
engineering approaches to regenerative, patient-tailored precision medicine.

By deepening our understanding on how materials dynamically interact with/in the body, and
how additive manufacturing and bioprocessing modulate these interactions, we aim to advance
orthopaedic patient care.

Bone Biology Focus Area

Bone healing depends on biological factors and the mechanical conditions in the defect region.
Despite the advances in fracture fixation, there remains a subset of patients that suffer from
healing complications, resulting in delayed healing and non-unions. Currently it is not possible
to reliably identify healing complications at an early stage when treatments may be more
effective. Within the Bone Biology Focus Area, we study biological factors involved in the
different phases of bone healing with a major focus on early immunological, angiogenic and
mechano-molecular components. The immune system is involved in guiding and directing the
healing response. We are investigating how modulation of inflammation may be used to
enhance the bone healing process, as well as assessing the potential of immune cell
characterization to be used as a predictive biomarker of the individual healing potential.
Mechano-molecular mechanisms are important for successful bone healing. Via our novel
technology we aim to precisely study how mechanics influence molecular mechanism during
bone healing in vivo (femur defect loading model in mice) and in vitro (bone bioreactor). In
combination with emerging molecular omics techniques, we want to comprehensively
characterize the local and systemic mechano-molecular regulation of bone healing. Via this
combined in vivo and in vitro approach, we aim for identification of novel therapeutic targets,
systemic biomarkers, and mechanical intervention therapies relevant towards translation of
personalized medicine approaches for impaired healing conditions.
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Disc and Cartilage Biology Focus Area

We aim to investigate mechanisms that lead to intervertebral disc (IVD) damage and evaluate
novel biological treatments for IVD repair and regeneration. Acute and chronic damage to the
IVD are major causes of low back pain. However, factors that contribute to loss of IVD function
and the underlying pathophysiology are still poorly understood. We have established different
whole IVD organ culture systems with the ability to maintain entire discs with the endplates for
several weeks under controlled nutrient and mechanical loading conditions. Within our
bioreactors, the beneficial or detrimental effects of nutrition, mechanical forces, and/or
biochemical factors on disc cell viability and phenotype are investigated. The novel 6-degrees-
of-freedom bioreactor allows us to recapitulate the complex mechanical environment of the
IVD. We have developed various defect and degeneration models, allowing us to design and
evaluate appropriate biological treatment strategies. These include implantation of cells,
delivery of therapeutics, biomaterials, or a combination thereof. Data from ex vivo models are
also correlated to in vivo observations to identify molecular markers of IVD health and disorder.
To study the potential of new therapies for articular cartilage repair and regeneration, a
bioreactor system applying multiaxial load to tissue-engineered constructs or osteochondral
explants has been established. The bioreactor mimics the load and motion characteristics of
an articulating joint. Chondral and osteochondral defect and disease models enable us to test
tailored treatments under physiologically relevant mechanically loaded ex-vivo conditions. Cell-
and material-based therapies as well as chondrogenic or anti-inflammatory factors are under
investigation.

Infection Biology Focus Area

Fracture-related infection (FRI) remains one of the most challenging complications in
orthopedic and musculoskeletal trauma surgery. FRI has been convincingly shown to delay
healing, worsen functional outcome, and incur significant socio-economic costs. Antibiotic
prophylaxis, wound debridement, and postsurgical care can reduce, but not prevent, the
incidence of these infections and so novel interventional strategies are required. The
musculoskeletal infection team work on in vitro, in vivo and ex vivo studies to better
understand, diagnose, prevent, and treat FRI.

A significant portion of the work performed by the Infection Biology team involves collaboration
with the preclinical services team in ARI to model FRI in a complex living system and provide
robust evaluation of the new interventional technologies under development such as antibiotic
loaded hydrogels. This expertise also extends to extramural studies performed with industrial
partners to evaluate external innovations in the prevention and treatment of FRI prior to clinical
implementation. In parallel to the preclinical in vivo evaluations, greater focus has been applied
to the opportunities of working with human materials, either in vitro through basic cell culture
studies and also in clinical studies with patients experiencing FRI. Through partnerships with
clinician scientists in the AO network, we have gained access to biological materials from
patients with FRI in an effort to more accurately study host pathogen interactions and
microbiome studies, as two recent examples.

Progenitor Cell Biology and Mechanoregulation Focus Area

The Progenitor Cell biology and Mechanoregulation Focus Area is particularly interested in
stem cell therapies for bone and cartilage that could be applied within a clinical setting. We
have been identifying predictive markers of donor variation with the aim to prospectively
identify the potency of cells from individual donors. In the search for biomarkers to determine
patient specific healing potential, extracellular vesicles, 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 can be applied by way of rehabilitation protocols and are able to modify
stem cell and macrophage function. 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
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could lead to the identification of new targets that may be present during articulation. This
offers new avenues for potential clinical therapies.

Sound Guided Tissue Regeneration Focus Area

The Sound Guided Tissue Regeneration Focus Area uses sound waves for repair,
regeneration, and diagnostics. Spatial patterns of cells, organoids, or inorganic particles can
be forced on demand using acoustic surface standing waves, such as Faraday waves. This
technology allows tuning of parameters (such as sound frequency, amplitude, chamber shape)
under contactless, fast and mild culture conditions, for morphologically relevant tissue
generation. We call this method Sound Induced Morphogenesis (SIM). We use SIM for
morphogenesis induction and further explorations in the regenerative medicine and cell
therapy fields.

Our activities are articulated around the translation of innovative biofabrication technologies
for the repair of musculoskeletal disorders and development of cutting-edge 3-D in vitro
disease models for drug screening and personalized medicine. To do that, we use our sound
wave-based approach and other extrinsic fields (e.g., light, magnetic, electric) for contactless
cell assembly and stimulation.

Based on this technology, ARI and AODI supported the start-up company Mimix
Biotherapeutics.

2e Running Mode Settings

Fre
m

ARI's novel 6-degrees-of-freedom bioreactor to recapitulate the complex mechanical environment of the
intervertebral disc applying multiaxial load to tissue-engineered constructs or osteochondral explants
within, the organs being cultured for several weeks under controlled nutrient and mechanical loading
conditions.
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5.4 ARI Administrative Services

Manager Admin Services:  Sonia Wabhl
Manager Purchasing: Ulrich Bentz

Team Members: Isabella Badrutt, Claudia Barblan, Simona Ciriello, Nunzia Di Luise, Carla
Escher, Gregor Miller, Melanie Résch, Marisa Vivalda

Administrative support services are essential to the operation of any organization. It includes
the tasks performed on a day-to-day basis that keep the institute running smoothly and
efficiently.

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.

ARI' ADMINISTRATIVE SERVICES

Rl Project Management
d Party Grant Applications

N Leading Gender Equality Initiative

Purchasing, Finances & Expenses Support for Congresses,

Meetings, Travel & Hotels

ARI Personnel Management

& Organize ARI Fellowships Collection of ARI Publications

port ARl Program Leaders

eCM Journal Production
& Support for Social

5.5 Operations standards and safety
Quality Manager: Ulrich Bentz

Successful 2022 routine audit of AO Research Institute Davos:

From May 30 to 31 2022, a new external auditor from the SQS (Swiss
Association for Quality and Management Systems) inspected ARI two days
for the routine audit of the institute. ARI has passed the routine audit without

% 5 any non-conformities requiring immediate actions.
The entire ARI is certified according to the international standard ISO

9001:2015. Parts of the Biomedical Services Program are additionally certified to develop
medical devices according to EN ISO 13485:2016. ARI is one of the very few academic
research organizations to have achieved this certification. ARI is a GLP (Good Laboratory
Practice) compliant test facility since February 2016.

The third inspection by Swissmedic took place in May 2021 and ARI has received the renewed
statement of GLP compliance on September 30th, 2021, from the Swiss Federal Office of
Public Health for the next 3 years. There was no inspection in 2022.

We can offer contract research services to all interested customers under GLP, especially if
they want to get their medical devices approved by the FDA.

Since the achievement of the GLP certification all major commercial studies have been
conducted under GLP (without pilot studies).
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AAALAC international accreditation of Preclinical facility:
The Preclinical Facility was first accredited by AAALAC
International in early 2013. The Association for Assessment
and Accreditation of Laboratory Animal Care International
(AAALAC), is a private, nonprofit organization that promotes the humane treatment of animals
in science through voluntary accreditation and assessment programs. AO Research Institute
Davos is one of only 4 accredited institutions in Switzerland, and the only accredited academic
Research Institute in Switzerland. In November 2021 we had the fourth AAALAC international
site visit and got some great comments on our facility. The final confirmation for the renewal
of the accreditation was received February 28, 2022.

] M TERMATIOMNAL

6 Gender Equality Initiative

Gender Equality (GE) is a fundamental value of the European Union (EU). In 2021, Switzerland
adopted the first National strategy for Gender Equality 2030. GE benefits Research and
Innovation (R&I) by improving the quality and relevance of R&l, attracting, and retaining more
talents, and ensuring that everyone can maximize their potential.

In January 2022, ARI appointed an internal Gender Equality Working Group (GEWG) with the
aim of establishing a set of commitments and actions. The GEWG has been composed in line
with the recommendations of the Horizon Europe Guidance on Gender Equality Plans and
includes representatives of all major position groups, hierarchy levels, educational
backgrounds, and genders from the Institute.

An initial assessment of the gender equality status quo of ARI has been conducted in 2022.
The specific methodological approaches used to carry out the assessment were:
1) identification and review of existing measures promoting gender equality at ARI; 2) collection
of sex-disaggregated data about ARI employees; 3) ARl employee survey. The results of the
initial assessment allowed to identify the strengths and weaknesses concerning gender
equality at ARI and were used as baseline to set up clear objectives and prioritized set of
measures.

Gender equality working group composition.

A summary of the Gender Equality Plan 2023-2025 is showed below:

Area 1: Work life balance and organizational culture

1 Objective 1.1: Promoting reconciliation of career and family life

i Objective 1.2: Continuing promoting alternative and flexible working arrangements
1 Objective 1.3: Promoting use of inclusive language around the organization

Area 2: Gender balance in leadership and decision making

1 Objective 2.1 Supporting and promoting women in leadership positions

Area 3: Gender equality in recruitment and career progression

1 Objective 3.1: Raising awareness on gender issues at different levels

1 Objective 3.2: Updating the ARI career path
Area 4: Measures against gender-based violence, including sexual harassment
1 Objective 4.1. Preventing chance of gender-based violence, incl. sexual harassment
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Area 5: Integrating sex dimension into research content

1 Objective 5.1: Raising awareness of including sex aspect in research content
1 Objective 5.2: Setting up standard procedures integrating sex aspect into research
content

Regular meetings are organized: 3-4 meetings per year with the whole GEWG and task forces
meetings in between to discuss specific objectives and measures. There is data collection,
followed by analysis, reviewing, and reporting.

Year 2022 2023 2024 2025 Next GEP
. 4. . . 2026 - 2028
; Audit 2 .

v' Audit 1 Audit 3 Audit 4

Data collection _ Data collection )

(HR data from 2021 + survey in Jan 2022) (HR data from 2022 + data on authorshipand  Data collection Data collgctlon (HR data frorr_] 2024 + data on
grant application from 2022) (HR data from 2023 + survey in Jan 2024) authorship and grant application from 2024)

Set up GEP Adjustment GEP
Adjustment GEP Adjustment GEP

Monitoring 3 year 2025
Monitoring 15t year 2023 Monitoring 2™ year 2024

Dedicated resources allocated by ARI for the GEP include:
1. A dedicated ARI gender equality function composed by one gender equality officer,
a team with different expertise, including one human resource representative, and
an executive leadership member (director of the Institute), publicly supporting the
whole function (see section 2.1 for more details).
2. Earmarked staff time for the whole ARI gender equality function to work throughout
the whole GEP cycle.

Earmarked budget to supporting specific measures and areas of the GEP, such as work-life

balance and parental leave, as well as staff training, and development will be evaluated and
potentially allocated in the next few years.
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7 eCM Journal & eCM periodical

Editor-in-Chief: R Geoff Richards "'CELL)
Production Editors: Simona Ciriello, lolo ap Gwynn (external) &mA:EQiAD
Webmaster, Web Editors: Simona Ciriello, R Geoff Richards, Martin Stoddart

eCM Journal was arguably the first Not-for-Profit, open access online scientific peer-reviewed
journal in the world (initiated in 1999, implemented with the launch of the first volume in January
2001). It was created by scientists for scientists and is still run fully by scientists. eCM Journal
is published (and partially subsidized) by the ARI, a Not-for-Profit foundation in Switzerland.
All publications are immediately freely available upon publication. Articles are freely accessible
to the public without any embargo period, irrespective of who funded the research. This is
equivalent to the 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 (which is also common among
journals nowadays), naming reviewers within all published manuscripts. Reviewers also have
a transparent route for becoming an official listed eCM reviewer (member of the eCM
International Review Panel), which is visible on the journal's website.

In June 2022, Journal Citation Reports (JCR) announced eCM's 2021 Impact factor (IF) to be
4.325. JCR 5-year Impact Factor: 5.126.

SJR H index: 87. The SCImago Journal Rank (SJR) indicator is a measure of the scientific
influence of scholarly journals that accounts for both the number of citations received by a
journal and the importance or prestige of the journals where the citations come from. A journal's
SJR is a numeric value indicating the average number of weighted citations received during a
selected year per document published in that journal during the previous three years. Higher
SJR values are meant to indicate greater journal prestige.

Biochemistry .-........
Bioengineering .-.. ...--
Biomaterials .--.-...---

Biomedical Engineering .... ...-
Cell Biology .-..-...----

Medicine (miscellaneous)

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

M. Q3 Q2 Qi

eCM publishes preclinical research that has clinical relevance in the musculoskeletal field
(Orthopedics, Trauma, Maxillofacial (including dental) and Spine).

Within the musculoskeletal field areas include: Assessment of materials for biomedical use;
Tissue Engineering and Regenerative Medicine (TERM); Structure, function, biology, and
biomechanics of connective and mineralized tissues; Stem and Progenitor Cells; Infection.

Special Issue launched in 2022

Temporo-mandibular joint Special Issue: The temporomandibular joints (TMJs) connect the
jaw to the skull and are the most used joints of the human body. TMJ disorders (TMD) are
severely debilitating and a significant public health issue. Therapies for TMD have mixed
success so there is a great need for new research into the TMJ to prompt therapies that are
more effective. The eCM journal is facilitating this by producing a special issue focused on the
TMJ, which serves as a platform for the publication of manuscripts describing novel basic
science on TMJ development, growth, homeaostasis, pathologies, and therapies.
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eCM Open Access Not-for-Profit online periodical

eCM Periodical was initiated in 2017, previously run within eCM journal as eCM supplements.
eCM Conference Online Periodical is not part of the eCM journal publication but is owned as
a separate part of eCM. It hosts all eCM official society meeting abstracts along with other
abstracts for various congresses as collections of combined individual meeting abstracts in
PDF format. The individual abstracts within the abstract collections have been peer reviewed
by the respective conference organizers. eCM Periodical has been recorded permanently in
the ISSN Register, ISSN: 2522-235X from the ISSN International Centre. The abstract
collections do not have a DOI, and the abstracts are not searchable on PubMed.

7.1 eCM annual conference

The 20th edition of the European Cells and Materials (eCM) Conference took place at the
Davos Congress Center from June 15 to 18, 2022, with a record number of scientists in
attendance from universities, research institutes, clinics, and industry. 181 international
participants joined this high-level conference to meet and discuss the latest results of applied
research and clinical studies related to the subject of this year's meeting: cartilage and disc
repair and regeneration. ARI hosts the annual conference under ARI Director Geoff Richard's
leadership, and in 2022 it was organized by Martin Stoddart, Sibylle Grad, and Zhen Li of ARI's
Regenerative Orthopaedics Program.

Injuries as well as wear and tear of the joints and spine are ubiquitous, yet their treatment is
extremely difficult. In particular, damaged cartilage and intervertebral disc tissues present
significant challenges to patients and physicians. The potential for self-healing is low and the
available treatments are often unsatisfactory. However, new developments in cellular and
molecular biology, biomechanics, and biomaterials research offer hope for the future. For
example, therapies using stem cells, gene therapies, and the administration of new biological
materials have already proven their effectiveness in preclinical studies. In addition,
mathematical models and artificial intelligence can improve diagnosis and enable
individualized treatment. Twenty renowned experts presented their latest findings on these
subjects at this year's eCM Conference, with topics including an investigation into the causes
of joint and back pain; supporting the body's capacity for regeneration; and targeted
administration of novel drugs and materials. Forty-four student presentations were delivered
during the conference.
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CARTILAGE & DISC

¢l

The 2020, 2021, and 2022 recipients of the AO Foundation's esteemed Berton Rahn Research
Award were honored at the conference since no meeting could be held in 2020 and 2021. The
winners - Prof Stephen Ferguson (2022), Prof Jos Malda (2021), and Prof Ling Qin (2020) -
presented their work to those in attendance.

Throughout the four-day conference, scientists engaged in a lively multi-disciplinary exchange.
The conference's focused format i a single session (no parallel meetings) featuring auditorium
presentations, poster sessions, and group hikes i is designed to encourage in-depth discourse
between established experts and young researchers alike related to basic, translational, and
clinical research. These exchanges promise approaches that will one day prevent or alleviate
the discomfort of patients suffering from joint or intervertebral disc diseases.
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7.2 eCM conference- Swiss Young Researchers prize

The AOF also supports the Swiss Young Researchers (Schweizer Jugend Forscht, SJf)
through a partnership agreement.

SJf is a federally recognized non-profit foundation. It is committed to the sustainable promotion
of talented young people with scientific curiosity, creativity and problem-solving skills. In
addition to school education, it offers various support programs where young people can gain
initial experience in scientific work and are encouraged to conduct independent research. It
also promotes the development of skills for later career or study choices. SJf operates on a
national level and networks with like-minded organizations, educational institutions, science
and business.

SJf's promotion offer includes three activities: study weeks, the National Competition and the
International Swiss Talent Forum (ISTF). In connection with the National Competition, young
people with outstanding work also have the opportunity to win a special prize. The AO
Foundation supports SJf with a special prize within our partnership. Our target group is the
talented high school and vocational school students (16 - 21 years old) whose work at the
National Competition has received the rating "very good" or "excellent" from the SJf expert
jury.

The special price includes a five-day stay in Davos incl. travel, accommodation and the visit of
the AO Foundation as well as the visit of the eCM conference. This conference is a platform
where scientists (biologists, engineers, material scientists, etc.), clinicians and industry meet.
Together, they bring clinical problems to the table, consider industry requirements for potential
solutions, and often initiate joint projects to solve these clinical problems. For the special award
participants, this platform results in an opportunity to think about what the science and
technology landscape might look like in the future and how it can be influenced. This provides
students with new knowledge and skills, connections, and a broader perspective. By endowing
the special award, AOF specifically recognizes and supports the young generation's
commitment to science.

The 2022 winners were Leo Koch from Seengen and Tamara Papararo from Bassersdorf.
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8 Institutional and Professional Relations

Director, Program Leaders & Managers and Focus Area Leaders

R. Geoff Richards has been Director of the ARI since 2009 (having
been at ARI since 1991). He is a full Professor at the Medical Faculty
of Albert-Ludwigs University, Freiburg, Germany (since 2015). He
has an honorary Professorship at Cardiff School of Biosciences,
Cardiff University, Wales, GB (since 2007) and an Honorary
Professor, Aberystwyth School of Veterinary Science, Aberystwyth
University, Wales, UK since 2022. He has Doctor Honoris Causa
from the Technical University of Varna, Bulgaria. In 2020 Geoff was
elected Fellow of the Learned Society of Wales (FLSW) (the national
academy for arts and sciences of Wales). He is also a Fellow of:
Biomaterials Science and Engineering (FBSE) since 2012, f
International Orthopaedic Research Societies (FIOR) since 2016, Y
Orthopaedic Research Society (FORS) since 2021, Tissue 5
Engineering and Regenerative Medicine International (FTERM) since 2021 He was awarded
honorary Fellow in 2019 of his alma mater at Aberystwyth University in Wales. In 2017 Geoff
co-founded of the International College of Fellows for Orthopaedic Research at the
International Combined Orthopaedic Research Societies (ICORS), where he represents AO
Foundation as a executive committee member. Geoff is cofounder and Editor-in-Chief of the
Not-for-Profit open access eCM Journal and eCM periodical. He is an Associate Editor of the
Journal of Orthopaedic Translation. He has Life Honorary Membership of the Swiss Society of
Biomaterials. He is past president (2022-2024) of TERMIS Global (Tissue Engineering &
Regenerative Medicine International Society). He is Chair of International Fellows of Tissue
Engineering and Regenerative Medicine (2022-2024). He is Past Chair of the International
College of Fellows for Orthopaedic Research (2022-2025) and is a member of the ICORS
executive committee. He is a guest lecturer of the MSc Course Skeletal Repair at the
Department of Health Sciences and Technology (D-HEST) of the ETH Zurich. He is the ARI
representative to the AO Trauma R&D Commission. Locally, Geoff is President of Science City
Davos (since 2021, member since 2013). He was elected to the "Stiftungsrat” (Board of
Trustees), Stiftung Sport Gymnasium Davos (Sport Foundation, Gymnasium high School
Davos), Swiss Olympic Sport School, Davos in 2022. He is a member of numerous Davos
and Graubiinden committees including Davos Regional Development Digital advisory Council.

Mauro Alini is Vice Director of the ARI since 2009 (having been at
ARI since 1998). He is an adjunct Professor at the Division of
Orthopaedic Surgery of the McGill University, Montreal, Canada. He
is a Fellow of: International Orthopaedic Research (FIOR) since
2016, Orthopaedic Research Society (FORS) since 2021, Tissue
Engineering and Regenerative Medicine International (FTERM)
since 2018. He is co-Editor in Chief of the 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. He is ARI co-representative to the AO Spine
Research Commission (AO SRC).

27


http://fellowsbse.org/current-fellows/r-geoff-richards/
http://i-cors.org/fior/
http://i-cors.org/fior/
http://www.ecmjournal.org/
http://www.ecmconferences.org/
https://ssbrm.ch/honorary-members/
https://www.sciencecity.ch/about-us/
http://i-cors.org/fior/
https://onlinelibrary.wiley.com/journal/25721143
https://onlinelibrary.wiley.com/journal/25721143
http://www.ecmjournal.org/editors.html
http://www.ecmjournal.org/editors.html

Boyko Gueorguiev-Riegg is program leader of Biomedical
Development at the ARI since 2010 (having been at ARI originally in
2003). He is an Honorary Professor at the Technical University of
Varna, Bulgaria in the fields of biomedical engineering and
biotechnology (since 2016). He is Vice President of the European
Orthopaedic Research Society (EORS) and in the board since 2018.
He is Honorary Member of the Bulgarian Orthopedic and
Traumatology Association and of the Serbian Trauma Association
(2019). He is a Member of the Academic Council at the University
Multiprofile Hospital for Active Treatment and Emergency Medicine
‘N | PirogoVv', Bulgaria (2017). He is Honorable Research Fellow of
the Institute of Metal Science, Equipment and Technologies with
Hydro- and Aerodynamics Centre "Acad A Balevski" at the Bulgarian
Academy of Sciences (2022). He is appointed as Associate Editor :
and Editorial Board Member of the Journal of Orthopaedic Trauma, BMC Musculoskeletal
Disorders, and Medicina, Section Editor for Orthopaedic Biomechanics at the Indian Journal
of Orthopaedics, Academic Editor at the Editorial Board of Medicine, and Editorial Board
Member of International Journal of Orthopaedics. He is the ARI representative to the AO TC
System.

Martin Stoddart is a Principal Scientist and Program Leader for
Regenerative Orthopaedics at the ARI since 2020 (having been at
ARI since 2005). He is a full Professor at the Medical Faculty of
Albert-Ludwigs University of Freiburg, Germany (since 2015). He is
honorary Professor at the Institute for Science and Technology in
Medicine, University of Keele, UK (Since 2016). In 2016 he was
elected Fellow of the Royal Society of Biology (FRSB) and an ICRS
Fellow member. Since 2022 he is a Fellow of the International
Combined Orthopaedic Research Societies (FIOR). He lectures on
the Skeletal Repair MSc module at the Department of Health
Sciences and Technology (D-HEST) of ETH Zurich. He is the Chair
of the Orthopaedic Research Society (ORS) LearnORS Committee,
a member of the ORS Communications Council and a member of the
ICORS steering Committee. He is a Member at large on the TERMIS EU Council, Global
Membership Committee and Global Governing Board. He is a member of the International
Consortium for Regenerative Rehabilitation Leadership Council. He is Scientific Editor for eCM
Journal, an editor of BioMed Research International Orthopedics, an editor of Journal of
Functional Morphology and Kinesiology, an Associate editor for Frontiers in Bioengineering
and Biotechnology, and a member of the Review Editorial Board of Frontiers in Craniofacial
Biology. He is the Co-coordinator and organizer of the yearly eCM conferences and a web
editor of eCM Journal and eCM periodical. He is the ARI representative to the AO CMF
Research Commission (AO CRC).

Stephan Zeiter is a program manager of the Preclinical Services at
the ARI since 2014 (having been at ARI since 2003). He is the
president of the European College of Laboratory Animal Medicine
(ECLAM). He is a member of the scientific committee of the Swiss
Laboratory Animal Science Association. In Davos, he is the co-
president of the Society for Natural Sciences (NGD). Stephan is a
guest lecturer in the MSc Course Skeletal Repair at the Department
of Health Sciences and Technology (D-HEST) of the ETH Zurich. He
is ARI's radiation safety and animal welfare officer. He has been co-
founder of the Preclinical Model Section of ORS and the European Academy of Laboratory
Animal Surgery (EALAS).
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Matteo D'Este is Principal Scientist and Focus Area Leader for
Biomedical Materials at the ARI. He is Adjunct Professor at the
Département de génie des mines, de la métallurgie et des matériaux
of the Laval University, Québec City, Canada. He is a member of the
European Society for Biomaterials Council and of the Executive
Committee of the Swiss Society for Biomaterials and Regenerative
Medicine (SSB+RM). He is lecturer at the Department of Health
Sciences and Technology (D-HEST) of ETH Zurich, teaching
Biomaterials for the Skeletal Repair and Advanced Hydrogels for the

Practical methods in tissue engineering course. Matteo is Scientific
Chair and main organizer of the European Society for Biomaterials |

Annual Conference 2023, Scientific Editor of the eCM Journal and

co-organizer of the annual eCM conference on the topics of biomaterials and biofabrication.

Sibylle Grad is a Principal Scientist and Focus Area Leader for Disc
and Cartilage Biology at the ARI. She is Adjunct Professor in
biomedical engineering at the Department of Health Sciences and
Technology (D-HEST) of the ETH Zurich, organizer, and lecturer of
the ETH MSc Course Skeletal Repair and co-organizer of the course
Practical Methods in Tissue Engineering. She is a scientific editor for
the eCM Journal and a co-organizer of the annual eCM conference
on the topics disc and cartilage. She is a member of the International
Review Board of JOR Spine and associate editor for Frontiers in
Bioengineering and Biotechnology. Sibylle Grad is an EUROSPINE

AR

EduWeek Faculty member, ICRS Fellow member. She is ARI co- representatlve to the AO
Spine Research Commission (AO SRC). Locally she is a Board member of Academia Raetica.

Fintan Moriarty is a Principal Scientist and Focus Area Leader for
Infection Biology at the ARI. He 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 of Health Sciences and Technology (D-
HEST) of the ETH Zurich. He is a scientific editor for the eCM Journal
and a co-organizer of the annual eCM conference on the topic
infection. He is also a member of the Editorial Board of Journal of
Orthopaedic Trauma (JOT). He is lecturer in infection biology at the
Center for Muskuloskeletal Infections (ZMSI), University Hospital
Basel, Basel, Switzerland (since 2022).

Tiziano Serra is a Research Scientist and Focus Area Leader of
Sound Guided Tissue Regeneration at ARIl. He is Assistant
Professor at the Complex Tissue Regeneration Department, MERLN
Institute for Technology-Inspired Regenerative Medicine (Maastricht
University, NL) and Adjunct Professor at the University of Eastern
Piedmont "Amedeo Avogadro”, UPO (Novara, Italy) where he held a
course of Bioengineering within the Master Degree in Medical
Biotechnology. He is co-organizer of the annual eCM conference on
the topics of biomaterials and biofabrication.
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Peter Varga is a Focus Area Leader for Biomechanics and Modeling
at the ARI. He is a lecturer of the virtual Tissue Biomechanics
Laboratory course within the Master in Biomedical Engineering
program at the University of Bern. The University of Bern granted
Peter his habilitation in 2021, enabling him to independently teach
as Privatdozent for Biomedical Engineering at its Medical Faculty.
He is a guest lecturer in the MSc Course Skeletal Repair at the
Department of Health Sciences and Technology (D-HEST) of the
ETH Zurich. He is an academic editor of the BioMed Research
International journal.

Esther Wehrle is the Focus Area Leader for Bone Biology at the ARI.
She also holds a position as senior research associate at the
Laboratory for Biomechanics (LBB) at ETH Zurich. Esther Wehrle is
a lecturer at the Department of Health Sciences and Technology (D-
HEST) of ETH Zurich where she lectures on the MSc Courses
iSkel et al Repairo and fABone Bi o
Heal t ho. She i s aScientfic Reparts &nd & co-e
organizer of the annual eCM conference on the topic Bone and

Fracture Repair.

onseque

Other Professional Relations of ARl team

Daniel Arens is a member of the credential committee of Specialized Veterinarians in
Laboratory Animal Science (SVLAS).

Valentina Basoli is lecturing at the University of Sassari Medical School, Italy on molecular
biology, gene regulation and epigenetic within the course of biology.

Caroline Constant is a member of the Diversity Equity and Inclusion Committee of the
American College of Veterinary Surgery (ACVS). She is the co-representative to the AO VET
research Commission from ARI.

Elena Della Bella is a member of the Teaching Board of the PhD course in Biomedical
Sciences and Biotechnology, University of Ferrara (Italy) (academic year 2021-2022). She is
a member of the Scientific Communications Committee of ORS (2022-2025). Elena is Deputy
Editor in Basic Science & Molecular Biology for Craniomaxillofacial Trauma & Reconstruction
Open Journal (AO CMF journal) and member of the eCM Journal International Review Panel.

Yann Ladner is a member of the Young Scientists organizing committee of the Swiss Society
for Biomaterials and Regenerative Medicine (SSBM+RM). He is also assistant for the Practical
Methods in Tissue Engineering MSc course at the ETH in Zurich.

Zhen Liis a Visiting Professor at the Medical School of Shenzhen University, Shenzhen, China.
She was elected as Member-at-large of ORS Spine Section Board for a 2-year term (2020-
2021). She is the European Development Committee Member of International Chinese
Musculoskeletal Research Society (ICMRS). Zhen Li is a member of the JOR Spine Advisory
Review Board and eCM Journal International Review Panel.

Junxuan Ma was visiting scientist at the Science Foundation Ireland funded Centre for
Research in Medical Devices (CURAM), National University of Ireland, Galway for 3 months.

Peter Schwarzenberg is Member of the Orthopaedic Research Society International Section
of Fracture Repair (ORS ISFR) Membership Committee (2-year term). The aim of the
Committee is to promote the section worldwide.

30


http://www.aovet.org/

Christoph Sprecher is lecturer at the block course for ETH/ZHAW students at ARI; additionally,
he contributed to teaching activities for high school students from the Schweizerische Alpine
Mittelschule Davos and for the Future Days.

Daphne Van der Heide is a member of the Young Scientists of the Swiss Society for
Biomaterials and Regenerative Medicine (SSBM+RM). She contributed organizing numerous
symposia and networking events for this section of the society.

Sophie Verrier is Principal Investigator in the Regenerative Orthopaedics Program, Bone
Biology Focus Area. She a board member and the president of the Swiss Bone and Mineral
Society (SBMS) in 2022. She is part of the eCM International Review Panel (eCM Journal)
and also co-organizer of topic specific annual eCM conferences.

9 Good News

9.1 New noncommercial extramural funding

German Research Foundation (DFG), Special Research Area: Collaborative Research Centre
1313 i Interface-Driven Multi-Field Processes in Porous Media 7 Flow, Transport and
Deformation. Overall budget EUR 9.5 Mio, ARI budget EUR 60k (project area: fluid-solid phase
change), 2022-2025. ARI personnel Boyko Gueorguiev, Dominic Gehweiler.

NMBP-TR-IND-2018-2020: Smart, multifunctional dental implants T a solution for peri-
implantitis and bone loss (I-SMarD). Overall budget EUR 5.1 Mio, ARI budget EUR 618k, 2020-
2024. ARI personnel Peter Varga.

H2020-EICFETPROACT-2019: A paradigm shift in fracture fixations via on-site fabrication of
bone restoration patches (BoneFix). Overall budget EUR 4.0 Mio, ARI budget EUR 400k, 2020-
2024. Peter Varga (David Eglin).

Alfred und Anneliese Sutter-Stéttner Stifftung: Cement augmentation at the posterior pelvis
ring for treatment of geriatric osteoporotic fragility fractures i in collaboration with University
Hospital Berne i Inselspital. ARI budget CHF 50k, 2022. ARI personnel Boyko Gueorguiev,
Ivan Zderic.

SI N P A IANgame fthanger for the treatment of osteoarthritis: a cost effective combined

advanced therapy to t rHORIZONHHOTE-R021eTOOL06-G2). tARIT i t i s 0O

personnel Zhen Li, Huan Meng, Sibylle Grad, and Sophie Verrier. Total budget EUR 5.3 million

over a project duration of 4.5 years (2022.05- 2026 . 10) , t he ARI budget is

"Research Partnership Grant 2022" of the Leading House MENA (15,000 CHF) was awarded
to Jacek Wychowaniec in collaboration with Prof Jeremy Teo from New York University Abu
Dhabi in the United Arab Emirates for the project entitled: Space ImmunoBiolnks. The project
will run for 1 year (01.2023-12.2023) and will focus on studying behavior of self-assembling
peptide-based bioinks, used for modulation of immune system cells, under microgravity, with
an ultimate future goal of providing basis for novel biofabrication tools for studies in space.

PANDORA: -EuiioPeam Educational Platform on Multidrug Resistant Tumors and
Personalized Cancer Treatmentdo ClI G Cost I nnovation Grant
a training School on 3D Models for personalized diagnosis, drug screening in patients with
MDR tumors and evaluation of toxicological aspects of new drugs. The ARI budget is EUR
25k. ARI personnel Tiziano Serra, Mauro Alini.
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ARl achieves US charitable organizations equivalency status

ARl is proud to announce it has received a new recognition with the acquisition of a US status
known as Equivalency Determination (ED) that validates that non-US-based organizations are
on par with US-based 501(c)(3) charities. After a rigorous approval process by NGOsource, it
is now possible for US donors to make tax-deductible donations to ARI. New individual and
institutional donors need only approach NGOsource to initiate the process. The new status
allowed ARI to receive a very large donation from a US-based benefactor. These funds will be
used to significantly enhance ex vivo model systems for cartilage regeneration by further
augmenting ARI's world-leading cartilage bioreactor system. The modified system will combine
physiological oxygen levels, allowing a mechanical load to be applied under conditions that
recapitulate the articulating joint. This state-of-the-art system will be used to screen new clinical
therapies while dramatically reducing the use of large animal models.

Hightide Foundation donation (via a 501(c)(3) organization equivalency mechanism).
Establishment of physioxic mechanical load bioreactor environment. $1,200,000. The project
partners at ARI are Martin Stoddart and Geoff Richards, Sibylle Grad, Zhen Li.

Arrival of our new physioxic incubator, with our unique cartilage bioreactor installed within it.
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9.2 New AO Foundation intramural funding (grants beyond ARI retainer
& Clinical Division Research Commission grants)

AO Development Incubator (AODI): AO Fracture Monitor T development phase. Overall
Budget CHF 4.0 Mio, 2019-2023. ARI personnel Manuela Ernst, Markus Windolf.

AO Development Incubator (AODI): Growth modulation implant. Overall budget CHF 1.6 Mio,
2021-2024. ARI personnel Jan Buschbaum, Daniel Ciric.

AO Strategy Fund (AOSF): OSApp 1 virtual osteosynthesis tool for surgical education. ARI
budget CHF 522 K, 2020-2023. ARI personnel Peter Varga, Dominic Mischler.

AO Strategy Fund (AOSF): Digitally enhanced hands-on surgical training. ARI budget CHF
482 K, 2020-2023. ARI personnel Jan Buschbaum, Daniel Ciric.

AO Milestones: Digitally enhanced hands-on surgical training i productization phase. Overall
budget CHF 303 K, 2022-2023. ARI personnel Jan Buschbaum, Daniel Ciric.

9.3 New ARI biogas reactor
Using manure from the flock of specific-
pathogen-free (SPF) sheep at the ARI,
the plant will drive down the i nst i
electricity and heating costs and help
decrease its carbon footprint and
improve the quality of the dung for
fertilizer.

A new biogas plant has started operation
at the specific-pathogen-free (SPF)
sheep stable at ARI's preclinical
research facility.

The reactor uses manure from the instituangdés fl o
employees bio waste from gardens and cooking to generate biomethane to create renewable
electrical and thermal energy. The investment in the actual facility is a lighthouse to the local
community and will take some years to recuperate financially, but will reduce methane lost to

the atmosphere, reducing environmental air pollution.

ifiThe biogas plant is a very interesting optio
ARI'"s preclinical facility and t hbelkcomdwnaramnd i
we require electricity around the clock. With all of its machinery, including ventilation systems

and large-scale washing stations, the preclinical facility clocks up around 125,000 kilowatt
hours every year . 0 | noucpensgn aausetwold requirea arouad\b,000a g e f
kilowatt hours annually.

The biogas plant will also generate enough excess warmth to supply heat. In the case of the
preclinical facility alone, this means that 40,000 liters of fuel oil can be saved per year. The

heat will also be used to generate hot water for the regular disinfection of the sheep stables,
eliminating the need to utilize chemical disinfectants. During the warmer summer months,

excess warmth from the plant can be routed to the haystacks to ventilate and dry the animal

feed - which in turn will itself one day end up in the reactor. Furthermore, the plant is housed

by a photovoltaic-paneled roof that generates additional renewable electricity for ARI.

n
ni t
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9.4 Top scientists

ARl researchers among the world's top two per cent of scientists
Seven scientists from the ARI rank among the most-cited researchers in the world across all
scientific fields according to researchers at Stanford University.

Professor Geoff Richards, Professor
Mauro Alini, Professor Martin Stoddart,
have been ranked among the most-cited
scientists in the world regardless of
scientific discipline. They were included
in a list compiled by a group of
researchers at Stanford University,
which measures the impact of scientists'
research publications over the duration
of their active careers.

. Geoff Richards, Martin Stoddart, Mauro Alini,
Sibylle Grad, Fintan Moriarty (from left to
1 right).
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The three also appear in a separate list of most-cited authors in the year 2022, along with four
other current and former ARI scientists: Dr Sibylle Grad, Dr Fintan Moriarty, Prof Stephan M
Perren, Dr Markus Windolf as well as Prof David Eglin, (formerly a principal investigator and
Focus Area Leader Polymers and Surfaces. Dr Eglin has since left the ARI for the Ecole Mines
de Saint-Etienne in France, where he oversees the Biomaterials Engineering department). Led
by Prof John P.A. loannidis, the research group at Stanford University first published its
database of over 100,000 most-cited authors from around the world across all scientific fields
in 2020. Their rankings are based on a composite indicator drawing on six citation metrics from
Scopus, an abstract and citation database maintained by the Dutch science publisher Elsevier.
Apart from the composite indicator, the database provides standardized information on
citations, h-index, co-authorship-adjusted hm-index, and citations to papers in different
authorship positions. The Stanford researchers maintain two versions of their list: in order to
measure the impact of scientists over the course of their entire careers, one ranking is compiled
using citation data beginning in 1996. The other list focuses on a single calendar year.

The seven ARI representatives appear in the list's latest iteration, which was published in
Autumn 2022.

ARl researchers publish paper in 'Nature Reviews Disease Primers'

The prestigious peer-reviewed medical journal Nature Reviews Disease Primers has published
a benchmark paper on fracture-related infection (FRI) that was led and co-authored by
researchers at the ARI together with colleagues from the AO's extended networks. "This
publication partially arises from the highly successful research produced by ARI and partners
in AO Trauma's Clinical Priority Program (CPP) Bone Infection with several former ARI fellows
and PhDs invited to co-author the paper, and it also benefited from the AO Innovation
Translation Center's Anti-Infection Global Expert Committee," said ARI Director Prof Geoff
Richards. Richards is the paper's corresponding and senior author.

This comprehensive FRI overview i written by scientists, trauma surgeons, and infectious
disease physicians i is sure to reach a global audience with this high-impact publication.
Richards said: "This publication is a testament to the AO's highly collaborative approach in
which research, education, and innovation are cross-pollinated, leading to new discoveries and
solutions that promote excellence in patient care and outcomes in trauma and musculoskeletal
disorders."
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9.5 Swiss Ambassadors visit to Graubinden

The 2022 Canton Conference Day of the Swiss Ambassadors of the Federal Department of
Foreign Affairs (FDFA) was held in August. In glorious weather, the Government of the canton
Graubuinden welcomed the President of the Confederation (Ilgnazio Cassis) and over 180
Ambassadors to Switzerland in the Upper Engadin. Prof Richards was invited to present the
AO Foundation and ARI research innovations (under the title Alpine Innovation Lab i The AO
Foundation) to around 60 of the ambassadors including the Swiss President. Marcus Caduff
(Canton President) and Daniel Spadin (The Head of Canton Chancellery) noted in their thank
you letter afterwards "You made a significant contribution to Graubtinden's being perceived as
an attractive location tor companies and tor research and development beyond the borders of
the Canton. In particular, you succeeded in conveying the innovative power of AO Foundation
to the participants and in presenting Graublinden as a place to live with exciting employment
opportunities".

(Botschafterkonferenz) Geoff Richards as participant representing Science City Davos and the AO/ARI,
Kanton Graubiinden/Grisons, Diavolezza, Engiadina, Switzerland, 2022 (with our ARI "Bone Jovi"
skeleton displaying many ARI innovations, beside President Cassis and regional president Marcus
Caduff on the cable car down from Diavolezza).

Geoff Richards, Ignazio Cassis
(Regional Department of Education, Culture and the Environment), Marcus Caduff (Regional
Department of Economics and Social Affairs).
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9.6 Awards

When Prof Geoff Richards (director of the ARI) and Dr Theodore Miclau (director of orthopedic
trauma at the University of California San Francisco (UCSF) and Chair of the Advisory
Committee for ARI, and AO Trustee) first met at the AO over 30 years ago, little did they know
that they would one day both be recognized for their impact on the global orthopedic
community through their sustained strategic and visionary activities. Richards and Miclau were
each presented with an inaugural International Combined Orthopaedic Research Societies'
(ICORS) Transformative Contribution Award at the ICORS World Orthopaedic Research
Congress that took place September 7-10, 2022, in Edinburgh, Scotland. This new award pays
tribute to Richard's and Miclau's international impact on orthopedics through their networking,
scientific collaboration and exchange, the promotion of young investigators, and major
contributions to basic and clinical orthopedic research. Each received the award individually
for their contributions to the establishment and governance of ICORS and the college of
Fellows of International Orthopaedic Research (FIOR), collaboratively leading to a substantial
transformation of ICORS. Geoff was the founder of Fellows of International Orthopaedic
Research (FIOR) and is past FIOR Chair.

ICORS President Gun-Il Im, MD (left), presenting Prof Geoff Richards (middle) and Dr Theodore Miclau
(right) with ICORS Transformative Contribution Awards.

Prof Geoff Richards (left) and
Prof Dr Theodore Miclau (right)
after receiving the ICORS
Transformative Contribution
Awards at the ICORS World
Orthopaedic Research
Congress, September 8, 2022 in
Edinburgh (at exactly the time
that Queen Elizabeth's death
was announced on news
channels- 18:30 UK).
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In September 2022 Prof Martin
Stoddart was inducted by the
International Combined Orthopaedic
Research Societies (ICORS) as a
Fellow of International Orthopaedic
Research (FIOR). The ICORS FIOR
nomination recognizes an individual's
exceptional professional standing and
achievements in the field of
orthopedic research and their status
as accomplished role models for their
peers.

Dr Marco Chittdo was awarded the
Best Overall Presentation award
at ICORS 2022 in Edinburgh,
Scotland. The title of his
presentation was "Dual
application of bacteriophages and
meropenem using microbead-
loaded hydrogel for treatment of
multidrug-resistant Pseudomonas
aeruginosa in a mouse model of
bone infection".

Marco Chitto (far left) beside the
other winners.

First Best Research Paper Award for Firas Souleiman AGA Kongress, Vienna, Austria, 15-17
September 2022. Souleiman F, Heilemann M, Hennings R, Hepp P, Gueorguiev B, Richards
G, Gehweiler D, Osterhoff G. Die aussagekraftigste Fussposition zur nichtinvasiven Detektion

einer Verletzung der Syndesmose: Eine 3D-Analyse.

Daphne van der Heide and Gregor Miklosic were awarded the best oral presentation awards
at the 8" Graubtinden Forscht conference which took place from 21-22 October 2022 in Davos.

8th conference
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Left to right: Barbara Haller
Rupf, Director Academia
Raetica; Britta Allgower,
President Academia Raetica;
Selina Steiner, Fachhochschule
Graubiinden; Danielle Fehr, CK-
CARE; Conrad Schwanitz,
PMOD/WRC; Marion Caduff,
SLF; Francesca Suter,
Padagogische Hochschule
Graubiinden; Gregor Miklosic,
AO Research Institute Davos;
Daphne van der Heide, AO
Research Institute Davos; Gion
Lechmann, Head of Amt fir
Hohere Bildung / Kanton
Graubinden.
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9.7 ARInew MOU's (Memorandums of Understanding)

The AOF and Balgrist University Hospital in Zurich T two pioneers with the complementary
goal of improving patient care and outcomes in trauma and musculoskeletal disorders are
initiating strategic collaborations in several areas. AO and Balgrist University Hospital officials
met September 23, 2022, at the ARI to sign a memorandum of understanding outlining their
potential collaborative synergies in research, innovation, and education. The collaboration
includes two jointly supervised PhD projects focused on shared research at ARl and Balgrist
University Hospital. The collaboration has its roots in the AO Davos Courses 2021 where
Balgrist University Hospital Medical Director Mazda Farshad, MD, participated in the AO Spine
Course, Endoscopy. After the course, he and Richards brainstormed about possible
opportunities for the AO and his hospital to collaborate and exchanges have taken place in
both Zurich and Davos to refine and make the collaboration concrete during 2022.

==y i

AO Executive Director Research aﬁd.bé\/elopment Prof Geoff Richards and Balgrist University Hospital Medical
Director Prof Mazda Farshad after signing the memorandum of understanding, September 23, 2022.

A Memorandum of Understanding for academic cooperation was signed between the
University 'Prof Dr Assen Zlatarov', Bulgaria, and the ARI. The Parties agreed to collaborate
within the rules and regulations applicable in each of the institutions and subject to the
availability of funds and resources, aiming at conducting joint research, implementing
innovative projects, and improving specialists' training. The collaboration foresees conducting
of scientific research on agreed themes including preparation of joint projects for obtaining of
grant funding, exchange of scientific and technical information, and joint scientific supervision
of post graduate students
on the basis of cooperation
and direct connections
including possible
exchange visits.

From left to right: Prof Valentin
Vasilev i Dean Faculty of Public
Health, Prof Boyko Gueorguiev,
Prof Sotir Sotirov i Vice Rector
International Cooperations, and
Prof Hristo Bozov, Dean Faculty
of Medicine.
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9.8 New Board Positions

Prof was elected by the TERMIS EU membership as
Member at large on the TERMIS EU Council (and thereby
also a Member TERMIS Global Membership Committee and
member of the TERMIS Global Governing board).

Prof Boyko Gueorguiev, Biomedical Development program
leader at ARI was awarded Honorable Research Fellow of
the Institute of Metal Science, Equipment and Technologies
with Hydro- and Aerodynamics Centre "Acad. A. Balevski" at
the Bulgarian Academy of Sciences (IMSiBAS). The
Institute has an established reputation in basic and applied
research in metal science, crystallization, structure and
properties of metals, alloys, and composites under dynamic
loading. This award is a recognition of the extensive |
scientific collaboration between the two institutions within the
subject of their MoU for integration of research, educational

and innovation activities.
IMSi BAS Director Prof Ljudmil Drenchev (left) handing over the award to Prof Boyko Gueorguiev.

With great pleasure we announce that Peter Varga, PD, PhD, Biomechanics
and Modelling Focus Area Leader at the ARI, was elected as Chair of the
Meeting WebPortal Committee for the Council of The European Society of
Biomechanics. This position builds upon the strong connection between the
ARI and the Society, initiated by Professor Stephan Perren who was one of
the Society's founders and was recognized for his tremendous contribution
by creation of the ESB SM Perren Award.

9.9 Collaborations

2022 Meeting of the AOTrauma Clinical Priority Program on Bone Infection

The AO Trauma (AO T) Clinical Priority Program (CPP) Bone Infection meeting took place in

Edinburgh, Scotland on September 11th, 2022, following the AO Trauma Research

Commission Meeting. The principal investigator of the AO T CPP Bone Infection, Prof Steven

Kates MD (Richmond, USA), and his co-Principal Investigator Prof Edward Schwarz PhD

(Rochester, USA) assembled the CPP project leaders, affiliates and the members of the AO

TRC, and the latest updates were presented. A total of 28 people attended the meeting.

Prof Hamish Simpson, Professor of Orthopaedics and Trauma at the University of Edinburgh

presented the invited talk for the CPP meeting. The content of Prof Simpson's talk covered a

range of clinically relevant areas related to fracture related infection (FRI). His highly interesting

talk covered the relative resources available in different regions of the world and how to match

trauma care to local resources.

Prof Schwarz from the University of Rochester opened the scientific talks with two reports on
research related to the CPPO6s breakthrough discc
of the osteocyte lacuna-canaliculi network (OLCN) of cortical bone during the establishment of
chronic osteomyelitis. Prof Schwarzdés second t a
first bone-targeted antibiotic via conjugating bisphosphonate to sitafloxacin. Data
demonstrating the efficacy of this new drug in vitro and in a murine model of implant-associated

osteomyelitis was shown. Prof Awad from the University of Rochester presented on the

fabrication of 3D printed PCL scaffolds containing calcium phosphate (CaP) microparticles or

amorphous CaP (ACP) nanoparticles (NPs). Prof Steven Kates then presented an overview

of the POSSI study, which was run with the hyp:«
infection prevention measures can be employed to substantially reduce the incidence of
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surgical site infections from 5% to 3.75% for closed fractures and 10% to 7.5% for open
fractures in those hospitals that adopt the bundle.

Tina Bui-Bullockf r om Pr of Steven Gill és | ab at the Uni ve
crosstalk between gut microbiota and host immunity that regulates S. aureus osteomyelitis
severity in obesity-related type 2 diabetes. Dr Bader and Dr Noll from the University of
Gottingen presented several novel approaches in the diagnostics of periprostethic joint
infections. Next to the possibility to detect alpha defensins in synovial aspirates by mass
spectrometry and the development of carbon nanotube sensors detecting bacterial growth,
they showed a series of experiments focussing on the direct preparation of live bacteria from
various joint-infection related sample types in order to identify the microorganisms using
MALDI-TOF mass spectrometry, generally reducing time-to-result by 24h.

Dr Muthukrishnan from the University of Rochester presented on elucidating T cell immunity
against Staphylococcus aureus osteomyelitis in humanized mice. This novel humanized
CD34+ HSC mice model of transtibial implant-associated osteomyelitis was originally
developed in collaboration with ARI. Dr Chao Xie from the University of Rochester presented
on the In vivo multiphoton imaging of the race for the surface in mice. The established
paradigm to explain the initiation of implant-associated infections caused by Staphylococcus
aureus posits a competition between host cells and contaminating bacteria immediately
foll owing implantation, broadly known as fAthe r a
Claudia Siverino from the AO Research Institute Davos presented the project: "Implant
retention in a sheep fracture related infection model: Evaluating fracture healing and an
antibiotic loaded hydrogel". The sheep model with plating osteosynthesis and infection was
successfully developed and different infection periods were tested. In all the cases, the results
indicate that systemic antibiotic treatment does not clear the infection and mainly the infection
burden in the intramedullary channel is still high at euthanasia.

Fintan Moriarty from ARI, wrapped up the meeting with a talk covering the recent research
performed in ARI on bacteriophages and phage-derived enzymes. Bacteriophage therapy is
re-emerging as a potential treatment of difficult to treat FRI, although the underlying scientific
evidence for best practice is absent.

The meeting was held at an exceptional time
in history. Queen Elizabeth's coffin arrived in
Edinburgh from her summer home in the
Scottish Highlands, past tens of thousands of
mourners lining the route, ending up at the
royal Palace of Holyroodhouse in the Scottish
capital along the Royal mile which the team
managed to join during a break.

The AO Trauma clinical priority program on bone
infection annual meeting in Edinburgh in September
2022.
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Building research excellence through strategic collaboration
Baltic Biomaterials Centre of Excellence delegations visit the ARI

P Y

As part of the Baltic Biomaterials Centre of Excellence (BBCE), ARI is supporting the
establishment of a joint center for advanced biomaterials development in Latvia.

The Baltic Biomaterials Centre of Excellence (BBCE) overall objective is to develop a joint
BBCE for advanced biomaterials development based on the long-term strategic cooperation

bet ween Riga Technical University, Latvian

nst

University and Roga Stradi Ag University Institut

plus Friedrich-Alexander University of Erlangen-Nuremberg, Germany, on the other. This
collaboration started in 2020 and is ongoing with face-to-face trainings and visits of team
members in both directions. EU H2020 grant agreement No 857287; ARI Funding CHF 1.4 M;
period: 20201 2026.

ARIT Sun Yat-sen University Webinar Series

The ARI i Sun Yat-sen University (SYSU) (1% (Guangzhou) and 7th (Shenzhen) Affiliated
Hospitals) webinars were organized by Prof Zhen Li (ARI) and Prof Zhiyu Zhou (SYSU) on
10.03.2022, 02.06.2022, and 01.12.2022. The goal of this webinar series is to share the most
recent research from both institutes and other scientific partners of ARI in China and Hong
Kong. High quality presentations and active discussions within these webinars facilitate the
continuation of current collaborations and build new collaboration initiatives between the
institutes.

The topics covered by these webinars included 3D printing and tissue engineering for
challenging musculoskeletal regeneration, Sound Guided Tissue Regeneration Focus Area
activities and mimiX Biotherapeutics, magnetic resonance imaging R2* sequences can better
detect microstructural cartilage changes than T2 mapping in cynomolgus monkeys with limited
knee range of motion, anti-inflammatory therapy for cartilage preservation, nanomaterial-
modified fibrous scaffolds for regulation of stem cell growth and differentiation, molecular
mechanism of tensile mechanical stimulation in the progression of ossification of posterior
longitudinal ligament, bioprinting and bioinks for musculoskeletal research at ARI, influence of
particle aggregate state on magnesium ion microenvironmental establishment and biological
performances of bio-nanocomposite, and the role and mechanism of Ly6a/Ly6e positive cells
in the development and degeneration of articular cartilage.
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ARI-SYSU webinar, held on December 01, 2022.

PREMUROSA hands-on workshop at AO Research Institute Davos

As partner organization of PREMUROSA MSCA ITN project, ARI organized a hands-on
workshop for all ESRs in Davos. The goal of the workshop was to introduce and educate the
ESRs (early-stage researchers) to the possibilities that 3D printing offers in biomedical
research, as well as their in-house developed sound patterning technique. The two-day course
started with a broad introduction on 3D printing strategies and sound patterning. The 3D
printing technique allows researchers to create 3D structures by extruding a bioink, which is a
mixture of cells, hydrogels, and other biocompatible materials through a syringe equipped with
a nozzle. Sound patterning allows the creation of patterns formed by various types of particles
or cells within a hydrogel upon application of soundwaves to the suspension. The theory and
physics behind these platforms were presented and discussed with the ESRs. The program
then continued with a tour to the research labs where the technologies were demonstrated by
AO experts. Both hard and soft material 3D printing techniques were showcased. Afterwards,
the ESRs were divided into groups of two to familiarize themselves with the biofabrication
platforms. The experts at AO challenged the ESRs with technical problems to which the ESRs
had to apply their newfound knowledge to provide solutions.

PREMUROSA ESRs welcomed by
PREMUROSA partner organisation
AO Research Institute. From left to
right: Ksenia Menshikh (ESR5), Hugo
Abreu (ESR9), Virginia Alessandra
Gobbo (ESR3), I v
(ESR4), Nina Hofmaenner, Mari
Lallukka (ESR1), llijana Kouvrlija
(ESR2), Nicola di Marzio (ESR6),
Elzbieta Panczyszyn (ESR10) and
Aert Scheper (ESR13).
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Training event for the PIANO MSCA ITN project
ARI, EU partners seek holistic solution to the problem of pain

Researchers attending training for the PIANO project at the AO Research Institute Davos, Switzerland,
April 2022.

Fifteen young researchers specializing in a wide range of different areas came together at the

ARI under the auspices of PIANO, a project addressing musculoskeletal pain, the leading

global cause of disability, through the development of tools that identify and visualize

mechanisms of nociception in the dorsal root ganglia outside of the central nervous system.

PI ANO i s a Mar-Cwie Atiofsdndovative kTeaining Networks (MSCA-ITN)
project funded by the EUb6s Horizon 2020 research
The projectbés first training event, targeting yoc
was held from April 4 to April 6, 2022. ARI carries out research into orthopaedic regeneration,

hence connecting with pain researchers is an important part of this work. Back pain is, for

example, the most common type of pain in the world, but there is little understanding of its

mechanism.

iPSpine Consortium Meeting

From June 14-15, 2022, the ARI hosted a consortium meeting of the EU Horizon 2020 project
iPSpine (Induced pluripotent stem cell-based therapy for spinal regeneration). The iPSpine
consortium is a collaboration of 20 participant organizations from Europe, Hong Kong, and
USA, including universities, companies, and research institutes. Around 60 participants joined
the consortium event in Davos, discussing recent progress and future studies towards the
consortium goals. The iPSpine consortium was formed to initiate a European-led research
effort to identify a future advanced therapeutic strategy that results into a radical new treatment
of intervertebral disc degeneration-induced low back pain. With their multi-disciplinary
expertise in the development of advanced therapies and their translation from bench to
bedside, the aim of the iPSpine team is to investigate and develop a new advanced therapy
medicinal product (ATMP) of the future, based on a novel developmental biology-based
therapeutic strategy employing pluripotent stem cells (iPSC) and smart biomaterials. The
iPSpine consortium will develop and demonstrate Proof-of-concept with the aid of novel and
extended knowledge, tools, and technology platforms.
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Carthago Consortium Meeting

The consortium meeting of the EU Horizon 2020 ITN project Carthago (Cartilaginous tissue
regeneration by non-viral gene therapy; taking the hurdles towards efficient delivery) was
organized by the ARI from June 18-20, 2022. The Carthago consortium combines 12 European
participant organizations and 6 partner institutions. Around 30 participants attended the
consortium event in Davos. The Early-Stage Researchers presented their progress reports
and an outlook towards the individual and consortium aims. The Carthago consortium
addresses the unmet problems of chronic low back pain due to intervertebral disc (IVD)
degeneration and osteoarthritis (OA) that worldwide impact human health and well-being. Non-
viral gene therapy has great promise as a safe and precision treatment to restore VD and joint
tissue health. However, the lack of accessibility of the affected cartilaginous tissues to drugs
has inhibited progress in this field. The consortium aims to fulfil the promise of non-viral gene
therapy in these diseases. This aim is approached through educating 15 young researchers in
10 different countries in physics, quality by design, nucleic acid chemistry, nanomedicine,
cartilage and 1VD biology, ethics, entrepreneurship, and academic transferable skills.
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