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Switzerland was Guest Nation at the 70th anniversary meeting of the Orthopedic Research 
Society in 2024. AO Research Institute Davos had the honor to coordinate activities carried 
out by Prof Geoff Richards together with Prof Martin Stoddart. Activities included Swiss 
Scientific symposia, Swiss booth and various ñSwissness and Grisonsò activities at the 
meeting. 
 
Top: The ñSwissò delegation attending the Swiss symposia, below the chairs and speakers of the Swiss 
Symposia from AO, Swiss universities and Swiss hospitals. 
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1 Introduction 

2024 was full of great scientific work. Many of the team have received awards from leading 
scientific societies and several have made the next steps in their careers either internally on 
our transparent ARI Career path or externally through their collaborations with universities. To 
note just a few: Dr Sibylle Grad became Professor in the Department of Health Sciences and 
Technology, Federal Institute of Technology (ETHZ) and she was awarded the 2024 Womenôs 
Leadership Forum Award from the ORS to recognize a woman scientist who, throughout her 
professional lifetime, has made significant contributions to the understanding of the 
musculoskeletal system and musculoskeletal diseases and injuries. Dominic Gehweiler 
received his habilitation from the University of Münster's Faculty of Medicine. This qualification 
is a recognition of Dominic's outstanding contributions to preclinical research and teaching 
applying medical imaging techniques in the field of bone healing and biomechanics. Fintan 
Moriarty became a visiting professor at the Beijing University of Chemical Technology (BUCT) 
in Beijing China. Mauro Alini has been honored with the prestigious 2024 PSRS Lifetime 
Research Award. This award honors Dr Aliniôs sustained and long-lasting contributions to spine 
research recognizing his invaluable work over the years. Stephan Zeiter together with Petra 
Seebeck from the University of Zürich received the Culture of Care Award from the Swiss 3R 
competence center for their initiative for good surgical practice for animals used in research. 
Boyko Gueorguiev was also elected to be President of the European Orthopaedic Research 
Society. 
 
Seven scientists from the ARI remain ranked among the most-cited researchers in the world 
across all scientific fields, according to researchers at Stanford University which is a 
remarkable achievement for a non-university institute and these seven represent the amazing 
overall teamwork that goes behind every publication from ARI. With this great achievement I 
wish to thank all our ARI staff for their commitment to the Mission of the AO. ARI is the main 
contributor to AOôs evidence-based changes in healthcare working hand in hand with the other 
AO Institutes and importantly our dedicated AO surgeon network. Together we improve patient 
care and we can be extremely proud of what we do! 
 
Again (as in 2023) ARI acquired over 4 million CHF of extramural funds and an additional 1.5 
million from grants from AO internal sources. The scientific output in number of publications 
with 98 peer-reviewed papers (with an average impact factor of 4.48) is on a very high level. 
125 abstracts and presentations were made from the projects within ARI. Employee fluctuation 
rate was ~3% (3 of 94 permanent headcount) and several employees celebrated over 20 years 
work jubilees, and with a very good employee satisfaction survey from ARI employees, 
displays that ARI is a great place to work. 
 
Thank you to all our dedicated and motivated team, who enjoy working here at ARI and 
AONPR (AO Network Preclinical Research) advancing innovation in orthopedics through 
translational research and development to improve patient care. Thank you to all who 
collaborate and work with us from internal AO operational teams, institutes and clinical 
specialties to all our external scientific and clinical partners. Finally thank you to the AO network 
who keep us focused to improving patient care, especially to the research commissions and 
ARI Advisory Committee who you can read about in the report. Do not hesitate to reach out to 
the relevant team members on their projects or leaders on their programs or me. 
 
Sincerely 

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



5 
 

2 ARI Purpose / Goals / Outlook 

Purpose 
To further the AO's mission, ARI advances innovation in orthopedics through translational 
R&D. Orthopedics concerns musculoskeletal, spine, and craniomaxillofacial trauma, 
degenerative musculoskeletal diseases, infections, and congenital disorders. 
 

Overall goals 
¶ 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, inclusive, and diverse research environment and mentorship for our 
employees, scientists, and the AO network. 

 

ARI goals, 2023-2025 
¶ Valorize AO Fracture Monitor together with AO ITC. 

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

¶ Valorize the biphasic plate together with AO ITC. 

¶ Strengthen and advance research activities in patient diagnostics and personalized 
medicine. 

¶ Develop training technologies to support education within the AO network. 

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

ARI principles 
¶ Maintain world-class research and nurture in-house talents for long-term innovation. 

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

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

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

¶ Engage with scientific networks and consortia: global (e.g., ORS, TERMIS, ICORS) and 
European societies (e.g., DKOU, ECLAM, ESB-Biomaterials, ESB-Biomechanics, EORS, 
TERMIS-EU). 

 

Outlook 
The AO Foundation's contract with Synthes was replaced with a new collaboration agreement 
with Depuy Synthes (DPS) which started new in January 2016. The agreement was renewed 
in spring 2020 for another 5 years. The ARI is not mentioned within the agreement. The ARI 
budget is taken from the AO Foundation's endowment funding stream, giving the ARI freedom 
to operate without direct obligations to the AO Foundation's industrial partners. 
 
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. The endorsement of the Common Understanding in December 2023 by 
both the European Commission and Switzerland are positive steps towards an association to 
Horizon Europe. Third Country status continues to apply. The financial guarantee from the 
State Secretariat for Education, Research, and Innovation (SERI) covers the costs of 
successful Swiss-based applicants in Horizon Europe projects. Complemented by the national 
transitional measures, this support limits the erosion of Switzerlandôs competitiveness and 
partially maintains its integration in the European research community. The greater loss for 
Swiss researchers (including ARI researchers) is not being able to work seamlessly in research 
projects with peers across Europe. This did not change in 2024. 
  

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

 

 

Comments: 

Overall, the óAO Research Instituteô (ARI) closed the year with a net result of CHF -11,948 K, 
CHF 403 K below budget. However, for the unit 'Network Preclinical Research' (NPR), a 
rollover of CHF 296 K from 2024 to 2025 was foreseen in the 2025 budget. Considering this 
rollover, ARI shows an underspend of CHF 107 K or less than 1% compared to the budgeted 
net result. This underspend was mainly driven by additional lower expenses than planned in 
NPR caused by ongoing contract negotiations for the Clinical Priority Programs (CPP), delayed 
milestone activities, and the critical assessment of individual projects. 
 

Income: 
The óManagement & Overhead ARIô (M&O) could achieve a higher income for the ARI 
Orthopaedics Conference in Davos. 'Regenerative Orthopaedics' slightly exceeded the 
targets, and the marked decrease in income compared to the current figures for 2023 was 
caused by the expiration of various third-party funded projects from the public sector, of which 
a number could not be renewed. This development is also expected in 2025. Project delays in 
Development Incubator projects in 'Biomedical Development' and the cancelation of two 
Development Incubator projects in 'Preclinical Services' led to a loss of intercompany income, 
which could only be partially compensated by additional acquired third-party income. 
 

Expenses: 
The higher expenses shown in M&O were mainly driven by increased personnel costs (an 
additional FTE for the organization of the 2025 óAO Orthopaedic Research Summitô and salary 
adaptions), higher rental costs for the accommodation of non-permanent staff, price increases 
for electricity, and higher costs for traveling. Savings in óRegenerative Orthopaedicsô were 
realized by lower material costs, unrealized investments, and delayed recruiting (for PostDocs 
and PhDs). Both 'Biomedical Development' and 'Preclinical Services' were also affected by 
higher personnel costs due to the salary review. 'Preclinical Services' managed to reduce 
personnel costs, but the aging buildings and the age and complexity of the existing machinery 
were the main drivers for higher costs. 'Biomedical Development' was able to save costs for 
external services due to project delays but could not fully compensate for the loss of income. 
The underspend in 'Fellowships' was caused by fewer hired interns (several fellowships were 
rescheduled for another time) and the one-year postponement of two apprenticeships due to 
unqualified candidates.  
 

Cost category: 
The main cost categories were 'Personnel Expenses' with 60% of the total, followed by 
'Material Expenses' with 11%, and 'Scientific & Regional Expenses' with 6%.  

CHF in ,000

abs % abs % abs % abs %

Management & Overhead ARI 1ô588 24% 751 14% 674 12% 77 11%

Regenerative Orthopaedics 2ô460 37% 1ô918 35% 1ô881 34% 37 2%

Biomedical Development 1ô635 25% 1ô803 33% 1ô949 36% -146 -7%

Preclinical Services 834 13% 918 17% 951 17% -33 -4%

Network Preclinical Research 118 2% 32 1% 0% 32

Total Income 6ô635100% 5ô422100% 5ô455100% -33 -1%

Management & Overhead ARI -2ô87215% -2ô35114% -1ô88211% -469 25%

Regenerative Orthopaedics -6ô85336% -6ô37337% -6ô57637% 204 -3%

Biomedical Development -3ô17617% -3ô07418% -3ô08317% 8 0%

Preclinical Services -3ô05216% -3ô04118% -2ô95317% -88 3%

Fellowships -732 4% -546 3% -664 4% 118 -18%

Network Preclinical Research -2ô32312% -1ô98411% -2ô64715% 663 -25%

Total Expenses -19ô006100% -17ô370100% -17ô805100% 436 -2%

Total Net Result -12ô371 -11ô948 -12ô351 403 -3%

2023 Actual 2024 Budget Variance A24/B242024 Actual
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4 Research Structure & Advisory Committees 

4.1 AO Research Institute Davos (ARI) Organigram  
 

(December 2024) 
 
 

4.2 AO Foundation Executive Committee (AOEC) 
The AOôs Executive Committee reports directly to the AO Foundation Board, and includes 
the CEO, CFO/COO and executive directors representing key areas of AO activity. 
 

(December 2024) 
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4.3 AO Foundation R&D Platform 
The AO R&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 
further develop the strategies and their implementation on behalf of the AO FB in an advisory 
capacity. It has no funding 
and 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.  
 
 

4.4 AO Research Institute Davos Advisory Committee (ARI AC) 
The ARI AC provides operational and strategic scientific advice to the ARI on behalf of the AO 
FB. The ARI AC acts as both a sounding board and sparring partner for the ARI Director and 
mentor group to the Program Leaders, Focus Area Leaders, and ARI scientists. The 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 Brian Johnstone, Oregon Health and Science University, USA (Chair). Represents ARI 
AC on the AO R&D Platform and Innovation Platform (2nd right). 
Prof Chris Evans, Mayo Clinic, USA (front right) 
Prof Gerjo Van Osch, Vice dean of Research Erasmus, Rotterdam, NL (front left) 
Prof Hamish Simpson, George Harrison Law Professor of Orthopaedics & Trauma, University 
of Edinburgh (right) 
Dr Juerg Gasser, Independent R&D-
Consultant for Regenerative 
Therapies in Bone, Joint and Tendon 
(previously career until retirement, 
Novartis) (back left). 
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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 AO. Its mission is to promote excellence in patient 
care and treatment outcomes in trauma and musculoskeletal disorders. 
 
In October 2024 for the first time AO CRC has consisted of five members, each representing 
a region and thus serving a dual role as a member of the international research commission 
and as a member of the respective regional board. Among others, the advantage of this 
composition includes a direct link to the regions, which enables a transfer of knowledge about 
the Commission's activities to the regions and, in turn, facilitates feedback to the Commission 
about regional research needs. 
 
AO CRC main activities: 
Activities Overview: 
- Coordinates international research across divisions (similar to AO Trauma, Spine, and VET) 

as a central body for CMF research within the AO. 
- Collaborates with external partners (consortia) and runs large-scale projects such as clinical 

priority programs (CPP), startup grants, and other global initiatives. 
- Members, as regional representatives, are also members of regional boards and ensure that 

the flow of information is bidirectional. 
 

Key Research Areas: 
a. Scientific Knowledge Development:   

- Enhances academic credibility and leadership, focusing on the clinical quality program. 
- Projects involve external and internal bodies (AO ITC and ARI), with ongoing projects like 

the AO CMF CPP and the Knowledge Forum in AO Spine. 
- Long-term projects, typically 5-year terms, may be renewed. Additional activities include 

studies and projects by AO ITC and ARI. 
 

b. Individual Research Career Development:   

- Provides individual support through small grants (e.g., startup grants, seed grants). 
- Supports research fellowships (AO ITC, ARI, research symposia, AO PEER offerings (f2f, 

online courses), etc. 
 
The AO CRC comprises the following members, permanent guests and AO representatives: 

Dr Thomas B. Dodson, AO CMF Research Commission (RC) chair, Seattle, WA, USA 

Dr Rodrigo Pereira, AO CMF RC member (representative AO CMF LAT), Rio de Janeiro, Brazil 

Dr Lamont Jones, AO CMF RC member (representative AO CMF NA), Detroit, MI, USA 

Dr Patricia Stoor, AO CMF RC member (representative AO CMF ESA), Helsinki, Finnland 

Dr Khalid Abdelgalil, AO CMF RC member (representative AO CMF MENA), Abu Dhabi, UAE 

Dr Takahiro Kanno, AO CMF RC member (representative AO CMF AP), Izumo, Japan 

Dr Chelsea Bahney, AO CMF Research Commission permanent guest, Vail, CO, USA 

Dr Catherine Chaussain, AO CMF Research Commission permanent guest, Paris, France 

Philipp Buescher, Head AO Network Preclinical Research (NPR) 

Prof Martin Stoddart, ARI Program Leader Regenerative Orthopaedics, Davos, Switzerland 

  



10 
 

 
 

 
 
 
 
 
 
 
 
 
 
From left to right: Takahiro Kanno, 
Philipp Büscher, Khalid Abdelgalil, 
Rodrigo Pereira, Lamont R Jones, 
Patricia Stoor, Chelsea Bahney, 
Aleksandra Hodor, Thomas B 
Dodson. 
 

 
 

4.6 AO Spine Research Commission (AO SRC) 
AO Spine's preclinical research activities are led by Principal Scientist, Dr Sibylle Grad from 
the ARI. The focus is on intervertebral disc (IVD) degeneration and postoperative spine 
infection, with a specialization in organ models and biomarkers. The preclinical outcomes are 
brought to the AO Spine Knowledge Forums, which are expert-driven global clinical study 
groups, for clinical evaluation. In 2024, the following preclinical activities are being performed: 
1. Whole spine model bioreactor: proof-of-concept studies using the first-ever whole spine 
model bioreactor, which simulates 6DOF loading, characterized the IVDôs mechanical 
changes, end plate alterations, cell response, and regulation of collagenase genes under 
multiaxial loading. 
2. Neural cell sensitization: the evaluation of the effect of different IVD loading scenarios on 
neural cell sensitization and implementation of neural cell responses as an outcome parameter 
to determine IVD health and disease. 
3. IVD infection organ model: in collaboration with Balgrist University Hospital, an IVD 
infection organ model for proof-of-concept testing of antibiotic release is being developed. 
4. Biomarkers: candidate biomarkers for IVD degeneration are being explored. 
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5. Infection and serum biomarkers: in collaboration with the Swiss Institute of Allergy and 
Asthma Research (SIAF) Davos, Schulthess Clinic Zürich, and University of Regensburg, we 
aim to understand the impact of the immune status on the susceptibility to postoperative spine 
infection. Data collection is now complete for a matched-cohort study comparing serum 
biomarkers from patients with and without postoperative surgical site infections. 
 
The AO SRC consists of the following members: 
Dr Klaus Schnake, Chairperson, Erlangen, Germany 

Dr Charles Fisher, Past Chairperson, Vancouver, Canada 

Dr Shekar Kurpad, AO Spine Knowledge Forum Spinal Cord Injury Representative, 
Milwaukee, WI, USA 

Dr Stephen Lewis, AO Spine Knowledge Forum Deformity Representative, Toronto, Canada 

Dr S. Tim Yoon, AO Spine Knowledge Forum Degenerative Representative, Atlanta, GA, USA 

Dr Ilya Laufer, AO Spine Knowledge Forum Tumor Representative, New York, NY, USA 

Dr Gregory Schroeder, AO Spine Knowledge Forum Trauma & Infection Representative, 
Pittsburgh, PA, USA 

Dr Alfredo Guiroy, AO Spine Latin America Regional Research Officer, Mendoza, Argentina 

Dr Jefferson Wilson, AO Spine North America Regional Research Officer, Toronto, Canada 

Dr Daisuke Sakai, AO Spine Asia Pacific Regional Research Officer, Tokyo, Japan 

Dr Kabir Abubakar, AO Spine Middle East and Northern Africa Regional Research Officer, 
Kano, Nigeria 

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

Dr Sibylle Grad, ARI Representative, Davos, Switzerland 
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The AO Spine Research Commission at the Global Spine Congress 2024 in Bangkok, Thailand. 
From left to right: Yabin Wu, Ramona Ritzmann, Marije de Jong, Sibylle Grad, Nelson Astur, Jefferson 
Wilson, Brian Kwon, Ilya Laufer, Kabir Abubakar, Niccole Germscheid, Charles Fisher, Marta Morawska, 
Klaus Schnake, Nicola Di Marzio, S. Tim Yoon, Stephen Lewis, Janneke Loomans, Aron Lazary, Olesja 
Hazenbiller, Marie-Laure Vial, Daisuke Sakai. 

 
 

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 AO Foundation. 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 strategy focuses on two fields: 
1) To be a knowledge leader, performing large research projects (CPPs) as a consortia with 
external opinion leaders, experienced clinicians and researchers in collaboration with ARI and 
AO ITC 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. 1) AO Trauma CPP Patient Outcome lead by Dr Marylin Heng (Miami, 
USA). 2) In 2024, a new CPP focus was created, and a new consortium is being established 
with a focus on bone non-union.  
The approval process for these projects includes the AO RRTF (Research Review Task Force) 
process without exception. 
2) AO TRC provides individual support to young clinicians to increase awareness of research 
and provide 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 specialties). 
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 Peter Giannoudis, AO TRC chairperson, Leeds, UK 
Prof Dhaval Desai, AO TRC member (representative AO TAP), Surat, India 
Dr Leah Gitajn, AO TRC member (representative AO TNA), Lebanon, USA 
Dr An Sermon, AO TRC member (representative AO TESA), Leuven, Belgium 
Dr Vincenzo Giordano, AO TRC member (representative AO TLAT), Rio de Janeiro, Brazil 
Prof Ahmed Kholeif, AO TRC member (representative AO TMENA), Cairo, Egypt 
Philipp Buescher, Head AO Network Preclinical Research (NPR), Davos, Switzerland 
Dr Alex Joeris, AO ITC Head of Clinical Science, Dübendorf, Switzerland 
Prof Geoff Richards, AO Executive Director Research & Development, Davos, Switzerland 
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From left to right: Philipp Büscher, Leah Gitajn, Peter Giannoudis, Alexander Joeris, Dhaval Desai, 
Vincenzo Giordano, An Sermon, Ahmed Kholeif, Geoff Richards. 
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4.8 AO Vet Research Commission (AO VET RC) 
AO VET RC pursues two main goals with its research activities. 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 VET RC also provides individual support to young clinicians to increase 
awareness of research and provide 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 VET RC also supports the other AO Clinical Divisions as an advisory body (Animal Welfare 
Advisory Committee (AWAC) and AAALAC). 
 
The AO VET Research Commission comprises the following members and AO 
representatives: 
Prof Kenneth Johnson, AO VET RC chair, Sidney, Australia 
Dr Yukihiro Fujita, AO VET RC member (representative AP), Tokyo, Japan 
Ass Prof Kyla Ortved, AO VET RC member (representative NA), Pennsylvania, MI, USA 
Dr Kevin Parsons, AO VET RC member (representative ESA), Bristol, UK 
Dr Diego Quinteros, AO VET RC member (representative LAT), Buenos Aires, Argentina 
Philipp Buescher, Head AO Network Preclinical Research (NPR), Davos, Switzerland 
Dr med vet Stephan Zeiter, ARI Preclinical Services Program Manager, Davos, Switzerland  
 

 
 
 
 

 
 
 
 
 
 
From left to right: Tania Bosque, 
Yukihiro Fujita, Diego Quinteros, 
Maria Clara Sardoy (wife), 
Joshua Stacy (husband), Kyla 
Ortved, Caroline Constant 
(Preclinical Services, Project 
Leader), Jayne Symon (wife), 
Kenneth Johnson, Philipp 
Büscher. 
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4.9 AO Research Review Task Force (AO RRTF) 
The AO RR TF is an independent peer review body valid for all AO decision-making bodies for 
grants to all external applicants for AO research funding. The AO RRTF 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 AO 
Foundation, including AO Trauma, AO Spine, AO CMF, AO VET, and their respective 
Research Commissions (RCs). For ARI projects, the decision-making body is ARI together 
with the ARI Advisory Committee (ARI AC). For each Clinical Division research grant, the 
decision-making body is the respective research commission. 
The chairperson of the AO RR TF is Jaimo Ahn, Ann Arbor, USA. 
 

4.10 AO Network Preclinical Research (AO NPR) 
The goal of the AO Network Preclinical Research (AO NPR) is to gain in 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 AO. 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 AO worldwide. AO 
NPR supports coordination between external partner institutes and AO Institutes and works 
closely with ARI and the AO Innovation Translation Center (AO ITC. 
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 Programs (CPPôs) of Clinical Divisions and the 
Research 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 Büscher. Team members are Tania Bosque, Anna Dönz, Larissa 
Welti and Anita Anthon. 
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5 ARI Teams / Personnel 

5.1 Biomedical Development 
Program Leader: Boyko Gueorguiev-Rüegg, Deputy: Peter Varga 
 
Team Members: David Ambühl, Gordian Banzer, Denise Bentivoglio, Jan Barcik, Jan 
Buschbaum, Paula Cameron, Cherilyn Camichel, Jan Caspar, Daniel Ciric, Manuela Ernst, 
Alicia Feist, Dominic Gehweiler, Alisa Hangartner, Carla Hetreau, Maximilian Heumann, Moritz 
Kraus, Lionel Llano, Giulia Minikus, Dominic Mischler, Tatjana Pastor, Fabian Pretz, Luise 
Puls, Luke van Rossenberg, Peter Schwarzenberg, Simone Sommer, Jérôme Schlatter, Flurin 
Spiller, Viktor Topuzyan, Antoine Vautrin, Ivan Zderic, Erich Zweifel 
 
Supporting the in-house processes for development and design of medical devices according 
to EN ISO 13485 and running advanced projects in close collaboration with clinical, scientific, 
and industrial partners, as well as with the AO specialties, the AO ITC and the AO Education 
Institute (AO EI), 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 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 anatomical labs for quick and effective hands-on work when 
an anatomical environment is required. Specifically, tailored test procedures with 
implementation of supplemental radiographs, 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 and fracture healing. 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. 
 

5.2 Preclinical Services 
Program Leader: Stephan Zeiter, Deputy: Nora Goudsouzian 
 
Team Members: Florence Albrecht, Daniel Arens, Julija Bulatova, Barbara Brändle, Carmen 
Brazerol, Caroline Constant, Anas Datoussaid, Peter Erb, Lorena Faoro, Loris Faoro, Pierina 
Faoro, Lisa Fell, Andrea Furter, Lena Gens, Jeremia Giger, Nilo Hämmerl, Maria Hildebrand, 
Urban Lanker, Salome Leuthold, Leonie Mollet, Reto Müller, Dirk Nehrbass, Dominic Perren, 
Lotta Reimann, Monika Schneider, Zdenka Slavikova, James Tapia-Dean, Carmen Volz, 
Fabienne Wynne, Claudia Zindl 
 
The Preclinical Services team at ARI, encompassing Preclinical Surgery and Tissue 
Morphology, has reaffirmed its dedication to both animal welfare and preclinical research this 
year. Our team provides comprehensive support, guiding projects from initial planning and 
surgical procedures to data analysis and publication. In 2024, we successfully conducted over 
20 studies and carried out more than 450 surgical procedures, utilizing various animal models, 
including mice, rats, rabbits, and sheep. 
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A key focus of our work has been improving surgical techniques and outcomes for researchers. 
In collaboration with the University of Zurich, we once again delivered the "Good Surgical 
Practice for Rodent Surgery" course at multiple locations, emphasizing high standards in 
surgical care and ethical treatment of animals. In recognition of these efforts, we were 
honoured with the ñCulture of Care Awardò from the Swiss 3R Competence Center (3RCC). 
This initiative, along with a series of online lectures, reflects our strong commitment to 
education and training. Expanding on this mission, we introduced a new veterinary student 
scholarship program in partnership with Aberystwyth School of Veterinary Science, 
Aberystwyth University, Wales. Through this and other global university collaborations, we 
provide students with practical training and a solid foundation in preclinical research. 
Beyond research and education, our team remains actively engaged in professional 
organizations such as the American College of Veterinary Surgeons (ACVS), the European 
College of Veterinary Surgeons (ECVS), and the European College of Laboratory Animal 
Medicine (ECLAM). These affiliations ensure we stay at the forefront of advancements in 
veterinary science and preclinical research. 
Maintaining the highest standards, our research operates under rigorous quality management 
systems, including GLP and AAALAC accreditation. We are committed to fostering 
transparency, upholding ethical research practices, and educating the public on the 
significance of our work. As we look ahead, we remain dedicated to advancing preclinical 
science while maintaining the integrity and values that have long defined our approach. 
 

5.3 Regenerative Orthopaedics 
Program Leader: Martin Stoddart, Deputy: Sibylle Grad 
 
Team Members: Mauro Alini, Ivan Al Saify, Ezgi Irem Bektas Tas, Corinne Bischofberger, 
Samuel Blackman, Maruo Bluvol, Katja Brühl, Simona Casutt, Claire Chabot, Marco Chittò, 
Alessandro Cianciosi, Eda Ciftci-Dede, Greta Cocchi, Carolina Maria Cordeiro, Darine 
DôAdam, Elena Della Bella, Matteo DôEste, Nicolas Devantay, Pia Fehrenbach, Chencheng 
Feng, Severine Flück, Pamela Furlong-Jäggi, Wei Gao, Nico Giger, Dacheng He, Leopold 
Henssler, Marina Holdener, Maria Rosa Iaquinta, Shahrbanoo Jahangir, Lauma Jevina, Ilse 
Jonkers, Anita Jose, Iris Keller-Stoddart, Livia Kiener, Thomas Krüger, Eliane Kuhn, Marina 
Kurz, Puk Kwant, Zhen Li, Yuqi Liu, Chiara Lorenzetti, Junxuan Ma, Pai Mansi, Laura Mecchi, 
Huan Meng, Danilo Menghini, Ksenia Menshikh, Ursula Menzel, Gregor Miklosic, Fintan 
Moriarty, Marcia Mürner, Micaela Natta, Pamela Nylund, Robert Peter, Virginia Post, Clara 
Presciutti, Athanasia Pylostomou, Roots Randriantsilefisoa, Noémi Reinert, Nicoletta 
Restione, Fatemeh Safari, Amra Secerovic, Theresa Schiemer, Maja Schlittler, Maria 
Schröder, Tiziano Serra, Claudia Siverino, Astrid Soubrier, Christoph Sprecher, Alica 
Stegmaier, Jorge Úbeda Garrido, Daphne van der Heide, Sophie Verrier, Nadja Vonlanthen, 
Svenja Wacker, Esther Wehrle, Liru Wen, Katrin Wendrich, Lucille Wespi, Jacek 
Wychowaniec, Jiangyao Xu, Leonardo Zonca, 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.  
  



18 
 

By deepening our understanding on how materials 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. 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 mechanisms 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. 
 
Disc and Cartilage Biology Focus Area  
Traumatic and degenerative damage to the articular joint and intervertebral disc (IVD) are 
major causes of pain and functional impairment. However, the factors that contribute to the 
loss of function and the underlying pathophysiology are still poorly understood. In addition, 
current medical and surgical approaches barely address the underlying pathology and are 
often unsatisfactory. We investigate mechanical and molecular mechanisms leading to 
cartilage and IVD damage and identify tissue and systemic biomarkers, which may serve as 
diagnostic and therapeutic targets. Collaboration with clinical partners provides access to 
patientsô samples, data and clinical context.  
We have established whole IVD organ culture systems with the ability to maintain entire discs 
for several weeks under controlled nutrient and mechanical loading conditions. Our unique 
multiaxial bioreactors enable us to apply load and motion in six degrees of freedom onto the 
spinal segment, reproducing physiological conditions.  
Our ex-vivo IVD defect and degeneration models allow us to design and evaluate new 
biological treatment strategies, including the delivery of therapeutic cell populations, anabolic, 
anti-catabolic or anti-inflammatory molecules, biomaterials or combinations thereof. The goal 
is to develop functional therapies which will restore the mechanical properties of the IVD, 
enhance endogenous regenerative processes, or inhibit paradox nerve or vessel growth and 
activation. 
To study the potential of new therapies for articular cartilage repair, we have implemented joint-
specific bioreactor systems applying multiaxial load to tissue-engineered constructs or 
osteochondral explants. Co-culture models, osteoarthritis-mimicking proinflammatory 
conditions and a physiological oxygen environment are employed to investigate disease 
mechanisms and test tailored treatments.  
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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. We work on 
in vitro, in vivo and ex vivo studies to better understand, prevent, and treat FRI.  
A significant portion of the work 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 or 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. 
 
Progenitor Cell Biology and Mechanoregulation Focus Area  
Work is dedicated to advancing stem cell therapies for bone and cartilage, with the goal of 
clinical application. We have identified predictive markers of donor variation to assess the 
potency of cells from individual donors. In our search for biomarkers that can determine patient-
specific healing potential, extracellular vesicles and non-coding RNA sequences, such as 
miRNA, are increasingly being utilized as diagnostic and therapeutic tools. Developing a 
serum-based biomarker approach could significantly enhance patient-specific clinical decision-
making. 
Additionally, we aim to investigate the role of mechanical and soluble factors in the activation 
of mesenchymal stem cells, as well as in promoting differentiation and tissue repair. 
Mechanical forces, applied through rehabilitation protocols, can modify the function of both 
stem cells and immune cells. These studies are contributing to the emerging field of 
regenerative rehabilitation. Beyond direct differentiation, it is known that biomechanical 
stimulation can also influence the cell secretome. Investigating these changes may uncover 
new targets present during articulation, opening up potential avenues for clinical therapies. 
 
Sound Guided Tissue Regeneration (SGTR) Focus Area  
SGTR team, focuses on advancing the engineering of living systems using extrinsic fields-
based biofabrication technologies, such as hydrodynamic waves, magnetic fields, light, and 
stimuli-responsive materials for modelling and regeneration. 
Our team leverages contactless biofabrication approaches to spatially pattern and assemble 
cells, aggregates, organoids, and extracellular matrices in a controlled and programmed 
manner, with the goal of creating advanced human in vitro models, in alignment with the 3Rs 
philosophy. 
Our overarching goal is the translation of innovative biofabrication technologies for the repair, 
regeneration and modelling of musculoskeletal tissues. One of the key innovations developed 
by our team is Sound Induced Morphogenesis (SIM), a novel technology that enables 
contactless bioassembly, under fast and mild culture conditions, by hydrodynamic waves, 
opening new frontiers for functional and morphologically relevant tissue generation. In 2020, 
SIM was licensed to mimiX Biotherapeutics, a successful Swiss startup that is now advancing 
in clinical translation. SIM was selected as part of the ñTechnology Outlook 2023ò by the Swiss 
Academy of Engineering Sciences, SATW. Implants from a loudspeaker: Technology Outlook 
 
 
 
  

https://www.mimixbio.com/
https://technology-outlook.satw.ch/en/showcases/implants-from-a-loudspeaker
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5.4 ARI Administrative Services 
Manager Admin Services: Claudia Barblan 
Manager Purchasing: Ulrich Bentz 
 
Team Members: Isabella Badrutt, Simona Ciriello, Nunzia Di Luise, Carla Escher, Scarlett 
Kollipka, Gregor Müller, Shannon Smit, Marisa Vivalda, Sonia Wahl 
 
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.  
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5.5 Operations standards and safety 
Quality Manager: Ulrich Bentz 
 
Successful 2024 recertification audit of AO Research Institute Davos: 

From April 3 to 4, 2024, a new external auditor from the SQS (Swiss 
Association for Quality and Management Systems) inspected ARI for two days 
for the recertification audit of the institute. ARI has passed the recertification 
audit with six minor con-conformities. The entire ARI is certified according to 
the international standard ISO 9001:2015. Parts of the Biomedical 
Development 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 fourth inspection by Swissmedic took place in April / October 2024 and ARI has received 
the renewed statement of GLP compliance on January 30th, 2025, from the Swiss Federal 
Office of Public Health for the next 3 years. 
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). 
 
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. ARI is one of only 4 
accredited institutions in Switzerland, and the only accredited academic Research Institute in 
Switzerland. In November 2025 we had the fifth AAALAC international site visit and got some 
great comments on our facility and team. The final confirmation for the renewal of the 
accreditation was received March 24th, 2025. The next reaccreditation site visit is due in 2027. 

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 Is considered to benefit 
Research and Innovation (R&I), 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 was 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) ARI 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.  
 
  

https://www.sqs.ch/en
https://www.sqs.ch/en
https://www.anmeldestelle.admin.ch/chem/en/home/themen/gute-laborpraxis/pruefeinrichtungen.html
https://www.anmeldestelle.admin.ch/chem/en/home/themen/gute-laborpraxis/pruefeinrichtungen.html
https://www.anmeldestelle.admin.ch/chem/en/home/themen/gute-laborpraxis/pruefeinrichtungen.html
https://www.anmeldestelle.admin.ch/chem/en/home/themen/gute-laborpraxis/pruefeinrichtungen.html
https://www.anmeldestelle.admin.ch/chem/en/home/themen/gute-laborpraxis/pruefeinrichtungen.html
https://www.anmeldestelle.admin.ch/chem/en/home/themen/gute-laborpraxis/pruefeinrichtungen.html
https://www.anmeldestelle.admin.ch/chem/en/home/themen/gute-laborpraxis/pruefeinrichtungen.html
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A summary of the Gender Equality Plan (GEP) 2023-2025 is shown below:  
Area 1: Work life balance and organizational culture. Objective 1.1: Promoting reconciliation of 
career and family life. Objective 1.2: Continuing promoting alternative and flexible working 
arrangements. Objective 1.3: Promoting use of inclusive language around the organization. 
Area 2: Gender balance in leadership and decision making. Objective 2.1 Supporting and 
promoting women in leadership positions.  
Area 3: Gender equality in recruitment and career progression. Objective 3.1: Raising 
awareness on gender issues at different levels. Objective 3.2: Updating the ARI career path. 
Area 4: Measures against gender-based violence, including sexual harassment. Objective 4.1. 
Preventing chance of gender-based violence, including sexual harassment. 
Area 5: Integrating sex dimension into research content. Objective 5.1: Raising awareness of 
including sex aspect in research content. 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.  
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. 
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. 
 
In 2024, the second year of implementation of the GEP, the working group was reorganized 
due to some staff changes. In addition, a new external task force was established to work on 
area 1 ñWork life balance and organizational cultureò, consisting of 6 volunteer ARI members.  
 
Furthermore, a second data collection was conducted, including data provided by Human 
Resources (HR) and a survey of ARI employees. Key findings include: 1) general awareness 
on Diversity, Equity Inclusivity and Accessibility-related topics (DEI&A) has increased among 
ARI staff; 2) part-time work has become more accepted and, consequently, slightly more 
common among men.  
 
ARI also organized two workshop events: a first event ï Unconscious bias workshop, held by 
Tatjana Topalovic, Senior Program Manager Diversity, Inclusion and Mentorship at AO took 
place for selected ARI staff, and a second event ï Including sex aspect into research 
workshop, held by Daniele Zuncheddu, PhD student Disc and Cartilage ï where an ARI 
manuscript including sex aspect was presented. 
 
Also, in the second edition of "Inspiring Female Scientists from ARI's Network," Professor Gerjo 
van Osch, principal investigator at the Department of Orthopaedics & Sports Medicine & 
Otorhinolaryngology, Erasmus University Medical Center, The Netherlands, shared her 
successful career path as a female scientist. She talked about the opportunities she 
encountered along her career journey and what and who motivated and guided her through 
these choices. More than sixty researchers, including twelve visiting students from the 
University of Bern, attended the event and actively participated in the discussion. This event 
contributed to fostering a more gender-diverse culture among careers in science for the next 
generations. 
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Furthermore, ARI proposed to organize an Academia Raetica event, ñResearchers Beerò on 
diversity in research and technology at the Kulturplatz Davos. David Schmid, Regional 
Development & Relations Manager Eastern Switzerland and Samantha Paoletti, Head 
Research and Business Development Life Science Technologies both work for Swiss Center 
for Electronics and Microtechnology (CSEM), presented the Diversity-gr project, which 
promotes diversity and equality in the IT and technology sector. 
 
Lastly, inspired by the ARI experience, the AO Executive Committee (AO EC) mandated HR 
to establish a similar initiative on the DE&IA-related topics called Inclusive Excellence best 
practices and policies. HR leads a voluntary, multidisciplinary group of employees from 
different departments, the Inclusive Excellence Focus Group. This group is responsible for 
initiating, managing, and implementing DEIA-related projects and initiatives. The established 
goals entail the following three key pillars: increase awareness, education, and policies and 
practices. 
 

 
A selection of achievements in 2024.  

HR 

Dat

a  
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7 ARI Abstracts periodical / ARI conferences 

7.1 ARI Abstracts periodical 
ARI Abstracts Periodical is a non-profit online platform dedicated to publishing supplements 
from the ARI Orthopaedics Conference and various third-party events. It operates as an open-
access resource, featuring collections of congress abstracts in PDF format. These abstracts 
have been peer-reviewed by the respective conference organizers. The platform is managed 
by ARI, a non-profit foundation based in Switzerland and is designed by scientists for scientists. 
While the abstract collections do not have a DOI and are not searchable on PubMed, they may 
be cited, depending on the policies of the relevant journal. ARI Abstracts also includes all eCM 
official society meeting abstracts up until July 2023, when the platform was rebranded as the 
ARI Orthopaedics Conference, in addition to abstracts from other congresses. 
All content is permanently recorded in the ISSN Register, ISSN: 2522-235X, by the ISSN 
International Centre. For more information, visit ARI Abstracts. 
 

7.2 ARI Orthopaedics annual conference 
The 2024 ARI Orthopaedics Conference, focused on Orthopaedic Infections, brought together 
leading experts from around the world specializing in orthopaedic infections, bone health, 
antibacterial biomaterials, spinal infections, and bacterial biofilms.  
The conference featured presentations on a range of important topics, including the challenges 
of non-union, advancements in biomaterials, and innovative strategies for eliminating implant-
associated infections. These presentations highlighted the latest scientific advancements and 
provided a foundation for in-depth discussions on how to tackle these persistent clinical 
problems. 
In addition to the invited talks, the conference included 17 presentations selected from 
submitted abstracts, offering a diverse cluster of perspectives on orthopaedic infections. One 
of the conference's highlights was the awarding of the Berton Rahn Research Award to Prof 
Edward Schwarz, in recognition of his groundbreaking research project in the field of bone 
infection. This prestigious award underscored the significance of his contributions to advancing 
our understanding of infection-related challenges in orthopaedics. 

  

Professor Edward Schwarz (left) from The University of Rochester receiving 
his Berton Rahn Research Award from ARI Director, Prof Geoff Richards 
(right). 

https://www.ariabstracts.org/
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To encourage and recognize the contributions of emerging researchers in the field, the 
conference awarded both a podium and a poster presentation award to the most outstanding 
student presenters. Andrea Nüesch (Sheffield Hallam University, United Kingdom) the award 
for the best oral presentation, while Julia van Agtmaal (Maastricht University, The Netherlands) 
was awarded with the best poster presentation award. These awards highlight the conference's 
commitment to encourage the next generation of experts in orthopaedic infections. 

 

  

The best student prize winners at the 2024 ARI Orthopaedics conference. From left to right: Fintan 
Moriarty (ARI), Claudia Siverino (ARI), Andrea Nüesch (UK), Julia Agtmaal (NL), Edward Schwarz 
(USA), Marco Chitto (ARI).  
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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 
currently holds honorary Professorships at Cardiff University, Wales, 
GB (since 2007) Aberystwyth School of Veterinary Science, 
Aberystwyth University, Wales, UK since 2022. He has Doctor 
Honoris Causa from the Technical University of Varna, Bulgaria. He 
is an elected Fellow of the Learned Society of Wales (FLSW) since 
2020 (the national academy for arts and sciences of Wales). He is 
also a Fellow of: Biomaterials Science and Engineering (FBSE) 
since 2012, International Orthopaedic Research Societies (FIOR) 
since 2016, Orthopaedic Research Society (FORS) since 2021, 
Tissue Engineering and Regenerative Medicine International 
(FTERM) since 2021. He was also 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 an executive committee member. 
Geoff is a cofounder of arguably the first ever open access journal worldwide, the Not-for-Profit 
open access eCM Journal. He is a past president of TERMIS Global (Tissue Engineering & 
Regenerative Medicine International Society) and past Chair of International Fellows of Tissue 
Engineering and Regenerative Medicine (2022-2024). He is also 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 Past 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 
Graubünden committees including Davos Regional Development Digital Advisory Council. 
 
Mauro Alini was the Vice Director of the ARI since 2009 (having been 
at ARI since 1998) until his partial retirement in October 2023. He 
remains in 2024 at 30% as an Emeritus Research Advisor for ARI. 
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 until the 
end of 2024. 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 on the international Editorial Board of the 
Journal of Orthopaedic Translation and Journal Orthopaedic 
Research. 
  

http://fellowsbse.org/current-fellows/r-geoff-richards/
http://i-cors.org/fior/
http://i-cors.org/fior/
http://www.ecmjournal.org/
https://www.sciencecity.ch/about-us/
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Boyko Gueorguiev-Rüegg was the Vice Director of the ARI since 
September 2023 until the end of 2024. He was program leader of 
Biomedical Development at the ARI since 2010 (having been at ARI 
originally in 2003) also until the end of 2024. He is an Honorary 
Professor at the Technical University of Varna, Bulgaria in the fields 
of biomedical engineering and biotechnology (since 2016). He is 
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 I Pirogov', 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, Bone & Joint Research, 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 of the AO TC System. 
 
Martin Stoddart is a Principal Scientist and Program Leader of 
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 a member 
of the ICORS steering Committee and 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 Editor-in-Chief of eCM Journal. He is 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 ARI Orthopaedics Conferences and a web editor of 
ARI Abstracts periodical (formerly 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 past 
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 past 
president and a member of the board 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 ETH Zurich. He is ARI`s radiation safety 
and animal welfare officer. He has been co-founder of the Preclinical 
Model Section of Orthopaedic Research Society (ORS) and the European Academy of 
Laboratory Animal Surgery (EALAS). 
  

https://fs.tu-varna.bg/
http://www.eors.info/
https://journals.lww.com/jorthotrauma/pages/default.aspx
https://www.uni-freiburg.de/universitaet-en/uniklinik
https://www.keele.ac.uk/istm/staff/
https://www.rsb.org.uk/
http://i-cors.org/fior/
http://www.vvz.ethz.ch/lerneinheitPre.do?semkez=2018S&lerneinheitId=120369&lang=en
https://ar3t.pitt.edu/icrr/
http://www.ecmjournal.org/
https://www.hindawi.com/journals/bmri/contents/orthopedics/
https://www.mdpi.com/journal/jfmk
https://www.mdpi.com/journal/jfmk
https://www.frontiersin.org/journals/physiology/sections/craniofacial-biology-and-dental-research
http://www.eclam.org/
https://naturalsciences.ch/organisations/sgv
https://naturalsciences.ch/organisations/sgv
https://hest.ethz.ch/
https://www.ors.org/preclinical-models-section/
https://www.ors.org/preclinical-models-section/
https://www.ors.org/
https://www.ealas.eu/


28 
 

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 a 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 served as 
Chair of the 33rd conference of the European Society for Biomaterials 
ESB2023 in Davos, he is Scientific Editor of the eCM Journal and co-
organizer of the annual ARI Orthopaedics Conferences (formerly 
eCM conferences) 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 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 fellow of Orthopaedic 
Research Society (FORS) since 2024. She is a scientific editor for 
the eCM Journal and a co-organizer of the annual ARI Orthopaedics 
Conferences (formerly eCM conferences) 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 is a 
EUROSPINE EduWeek Faculty member, ICRS Fellow member, ORS Career Development 
Committee member. She is ARI representative 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 lecturer in infection biology at the 
Center for Muskuloskeletal Infections (ZMSI), University Hospital 
Basel, Basel, Switzerland (since 2022). 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 ETH Zurich. He is a scientific editor for the eCM Journal 
and a co-organizer of the annual ARI Orthopaedics Conferences 
(formerly eCM conferences) on the topic infection. He is also a 
member of the Editorial Board of Journal of Orthopaedic Trauma 
(JOT). He has a visiting professorship at the Beijing University of Chemical Technology in 
Beijing China. 
 
Tiziano Serra is a Research Scientist and Focus Area Leader of 
Sound Guided Tissue Regeneration at ARI. 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 Visiting Professor at the Charles Perkins 
Institute, School of Medicine (University of Sydney, AU). He is co-
organizer of the annual ARI Orthopaedics Conferences (formerly 
eCM conferences) on the topics of biomaterials and biofabrication. 
  

https://hest.ethz.ch/
https://hest.ethz.ch/
https://hest.ethz.ch/
http://www.ecmjournal.org/editors.html
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Peter Varga is a Focus Area Leader for Biomechanics and Modeling 
and Deputy Program Leader for Biomedical Development at the 
ARI. He has habilitation in Biomedical Engineering at the Medical 
Faculty of the University of Bern and is the lecturer of the virtual 
Tissue Biomechanics Laboratory course. He is a guest lecturer in 
the MSc Course Skeletal Repair at the Department of Health 
Sciences and Technology (D-HEST) of ETH Zurich. Peter is a 
member of the European Society of Biomechanics council. 
 
 

Esther Wehrle is the Focus Area Leader for Bone Biology at the ARI. 
She is a lecturer at the Department of Health Sciences and 
Technology (D-HEST) of ETH Zurich where she lectures on the MSc 
Courses ñSkeletal Repairò and ñBone Biology and Consequences 
for Human Healthò. She is a scientific editor for Scientific Reports, 
senior advisor of the International Society for Bone Morphometry 
(ISBM) working group on "Spatial transcriptomics in skeletal tissues" 
(2024-2026) and a co-organizer of the annual eCM conference (now 
rebranded ARI Orthopaedics Conferences) on the topic Bone and 
Fracture Repair.  
 
 
Other Professional Relations of ARI Team 
 

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

Caroline Constant is a member of the Diversity Equity and Inclusion Committee of the 
American College of Veterinary Surgery (ACVS). She is the 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) (Cycle XXXVII). Elena achieved the 
national scientific qualification as Associate Professor in the Italian higher education system 
for the disciplinary field of 05/F1 - Experimental biology (2023-2034). She is a member of the 
Scientific Communications Committee of Orthopaedic Research Society (ORS) and member 
of the ORS International Section of Fracture Repair (ISFR) Membership Committee. 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. 
 

Dominic Gehweiler is the Focus Area Leader for Imaging & Prototyping at the ARI and has 
habilitation at the Faculty of Medicine of the University of Münster, Germany. 
 

Zhen Li is a Principal Scientist and Deputy Focus Area Leader for Disc and Cartilage Biology 
at the ARI (having been at ARI since 2004). Zhen Li is a Visiting Professor at the Fuzhou 
Second General Hospital, Fuzhou, China. She is the Co-Chair of European Orthopaedics 
Society (EORS) Equal Representation Committee since 2024, and Osteoarthritis Research 
Society International (OARSI) Finance Committee Member for the term of 2024-2027. She is 
the European Development Committee Member of International Chinese Musculoskeletal 
Research Society (ICMRS). Zhen Li is the Executive Editor-in-chief of Advanced Orthopaedics 
journal, the International Editorial Board Member of Journal of Orthopaedic Translation, a 
member of the JOR Spine Advisory Review Board and eCM Journal International Review 
Panel. She is also a co-organizer of the annual ARI Orthopaedics conferences (formerly eCM 
conferences) on the topic of Cartilage and Disc Biology. 
  

http://www.aovet.org/
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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. 
 

Claudia Siverino is a Research Scientist and Deputy Focus Area Leader for Infection Biology 
at the ARI. Claudia is a Communications Committee Member of the Preclinical model section 
at the ORS since 2023 and part of the ORS Basic Science Tip team. She is the Chair of the 
social media at EORS and a member of the Webinars Committee since 2024. She is also a 
co-organizer of the ARI Orthopaedics conference on the topic of Infection Biology. 
 

Christoph Sprecher is lecturer at the block course for ETHZ/ZHAW students at ARI; 
additionally, he contributed to teaching activities for high school students from the 
Schweizerische Alpine Mittelschule Davos and for the Zukunftstag (Future Day) of school 
children in the age of 11-13 years. 
 

Daphne Van der Heide is a member of the Swiss Society for Biomaterials and Regenerative 
Medicine (SSBM+RM). She contributed to 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 is a board member of the Swiss Bone and Mineral Society (SBMS). 
She is part of the eCM International Review Panel (eCM Journal) and co-organizer of the 
annual ARI Orthopaedics Conferences (formerly eCM conferences) on the bone topic.  
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9 Good News 

9.1 New noncommercial extramural funding 
Innosuisse: Osteotrack - feasibility phase. Overall Budget CHF 224K, 2025-2026. ARI 
personnel: Manuela Ernst, Max Heumann. 
 
Z Bone: ñBioengineering native osteochondral architecture: from in vitro models to biological 
joint resurfacingñ (SNF: 227429, Marcus Mumme, Marcy Zenobi- Wong, Stephan Zeiter, Hala 
Zreiqat). Overall budget CHF 2,097ô9349 CHF, ARI budget CHF 273ô604, 2024-2028. ARI 
personnel: James Tapia-Dean, Stephan Zeiter. 
 
BIOCOOPERATION: for vascular network engineering combining smart hydrogels, light- and 
sound-based biofabrication. Scientific Exchanges Grant, Swiss National Science Foundation  
GRANT_NUMBER: 229689. Budget: 30K CHF. ARI personnel: Tiziano Serra. 
 
ORS International Section of Fracture Repair (ISFR) Interdisciplinary Academic Exchange 
Award Grant (to Maria Rosa Iaquinta to spend a 3-month research visit to ARI ï Hosts Elena 
Della Bella and Martin Stoddart). 
 
SI-WHIM - Space ImmunoBioInks for Wound Healing In Microgravity- COG-2023-35 
Funding body: HES-SO, Leading House for the Middle East and North Africa. Total fund of 
CHF 40,000. Dr Jacek Wychowaniec and Prof Jeremy Teo from New York University in Abu 
Dhabi (NYUAD) co-PIs. Duration: May 2024 to November 2025. 
 
SNF approved project FAITH: Self-tunnelling antibiofilm hydrogel with dual antibacterial and 
matrix-degrading enzyme. 427K CHF 3 years. ARI applicant: Fintan Moriarty.  
 
Eurostars approved by EU (EUREKA): SHIELD: Saving ortHopedic Implants: bactEriaL 
infection Defeat. 190K CHF 3 years. ARI applicant: Fintan Moriarty. 
 
 

9.2 AO Foundation intramural funding (grants beyond ARI retainer & 

Clinical Division Research Commission grants) 
 
AO Development Incubator (AO DI): AO Fracture Monitor ï development phase. Overall 
Budget CHF 5.3 Mio, 2019-2025. ARI personnel: Manuela Ernst.  
 
AO Strategy Fund (AO SF): OSApp ï virtual osteosynthesis tool for surgical education. ARI 
budget CHF 522K, 2020-2024. ARI personnel: Dominic Mischler, Alicia Feist, Peter Varga.  
 
AO Development Incubator (AO DI): Growth modulation implant. Overall budget CHF 1.6 Mio, 
2021-2024. ARI personnel: Jan Buschbaum, Manuela Ernst, Max Heumann.  
 
AO Milestones: Digitally enhanced hand-on surgical training ï development of DEHST 
extensions and field testing. Budget 2025 CHF 320K. ARI personnel: Jan Buschbaum, Daniel 
Ciric, Carla Hetreau. 
 
AO Education Institute (AO EI): OSapp integration into AO Surgery Reference. Budget 2025 
CHF 60K. ARI personnel: Alicia Feist, Peter Varga. 
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9.3 Professorship / Habilitation 
Sibylle Grad awarded title of ñProfessorò at ETH Zurich 
Sibylle Grad, who was a Private Lecturer at ETH Zurich, has been 
announced by her alma mater as an Adjunct Professor in the 
Department of Health Sciences and Technology. 
Grad obtained her degree in Pharmacy and her PhD in Natural 
Sciences from the Department of Cell Biology of ETH Zurich (Federal 
Institute of Technology). After completing her first post-doctoral training 
she joined ARI in 2000. She has since then acquired extensive 
research expertise in the field of tissue engineering and regenerative 
medicine with focus on articular cartilage and intervertebral disc repair 
and regeneration. In 2018, she obtained her habilitation in Biomedical 
Engineering from the Department of Health Sciences and Technology 
at ETH Zurich. The newly appointed Prof Grad said: ñIôm very honored to receive this 
professorship. It is an important recognition of my contributions to research and education at 
a translational academic level. It is also great motivation for me to continue teaching at ETH 
and to continue with my translational research activities at ARI. This is a big step for me 
because it means better integration in the Department of Health Sciences and Technology, 
closer collaborations with the professors of the department, better visibility, and better access 
to the facilities of ETH. I want to thank my colleagues at ARI, especially Geoff Richards, Mauro 
Alini, and Martin Stoddart, for their support, and I would like to thank my mentor at ETH, Prof 
Viola Vogel, and all professors at the Institute for Biomechanics for the long-lasting 
collaborations. I am very much looking forward to this new role.ò 
 
Dominic Gehweiler received Habilitation 
PD Dr med Dominic Gehweiler received his habilitation from the 
University of Münster's Faculty of Medicine. This qualification is a 
recognition of Dominic's outstanding contributions to preclinical 
research and teaching applying medical imaging techniques in the field 
of bone healing and biomechanics. 
Dominic's habilitation is fostering ARIôs excellent research collaboration 
with the University of Münster under the lead of Prof Michael Raschke 
- Director of the Department of Trauma, Hand and Reconstructive 
Surgery at Münster University Hospital, and AO Technical Commission 
Executive Boardôs (AO TCEB) chairperson - who acted as Dominic's 
principal habilitation promotor. 
Dominicôs career in ARI started in 2015 with a medical research fellowship and focused on 
advancing the implementation of medical imaging techniques with becoming the Focus Area 
Leader in 2019. Since then, he is significantly advancing the teamôs capabilities by 
implementing novel technologies and fostering interdisciplinary collaborations with internal and 
external partners. With his profound expertise connecting human medicine, computer science 
and electrical engineering, Dominic is an invaluable contributor to cutting-edge applied 
preclinical research and development.  
We are proud to have PD Dominic Gehweiler as part of the ARI team and look forward to his 
continued contributions and success. 
 
  

https://www.aofoundation.org/who-we-are/about-ao/news/2021/access_role-modelling_sibylle_grad
https://www.admin.ch/gov/en/start/documentation/media-releases.msg-id-103437.html
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9.4 Awards 
Sibylle Grad receives Womenôs Leadership Award 
Switzerland was Guest Nation at the 70th anniversary meeting of the Orthopedic Research 
Society, which took place in Long Beach, CA, United States, from February 2 to 6, 2024. 
 

 
 
ARI had the honor to coordinate the guest nation activities, a task carried out by ARIôs Geoff 
Richards and Martin Stoddart. The ARI scientists organized two research interest groups, 
ñInfectionò and ñBone Injury and Regenerationò, and a guest nation workshop. Several other 
ARI researchers stood out during the meeting: Sibylle Grad was awarded the 2024 Womenôs 
Leadership Forum Award from the ORS. This award is given every year to recognize a woman 
biologist, clinician, or engineer who, throughout her professional lifetime, has made significant 
contributions to the understanding of the musculoskeletal system and musculoskeletal 
diseases and injuries. She will have also demonstrated outstanding leadership through service 
to the professional community and mentorship of colleagues and trainees. 
 
Junxuan Ma received the JOR Spine Early Career Award, and Stephan Zeiter gave a spotlight 
talk, ñDemanding Models for a Challenging Clinical Problem: Preclinical Models for Orthopedic 
Infectionò. 
 
Martin Stoddart introduced Switzerland as a guest nation during the opening ceremony and 
participated in the ORS Open Door Outreach event for 70 school kids aged 10 to 13 where 
ORS scientists discussed their career paths, current career opportunities, and held hands on 
workshops. For Stoddart, this yearôs meeting was a unique opportunity to showcase the work 
of ARI and the AO Foundation: ñARI has been closely connected to the ORS for many years. 
That made this year special with organizing the Guest Nation and ARI receiving a number of 
awardsò. 
 
  

https://www.ors.org/
https://www.ors.org/
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2024 PSRS Lifetime Research Achievement Award 
The PSRS Lifetime 
Research Achievement 
Award was created in 
2013 by the Philadelphia 
Spine Research Society 
(PSRS) to honor an 
investigator who has 
established him/herself 
with sustained and long-
lasting contributions to 
spine research. The 
award is given at the 
ORS PSRS International 
Research Symposium 
and is made possible by generous support from Irving M. Shapiro, BDS, PhD, Thomas 
Jefferson University Spine Research Award Fund. 
Dr Mauro Alini has been honored with the prestigious 2024 PSRS Lifetime Research Award. 
This award honors Dr Aliniôs sustained and long-lasting contributions to spine research 
recognizing his invaluable work over the years. 
 
Best New Investigators Oral Presentation Award  
Heumann M, Jacob A, Gueorguiev B, Richards G, Benneker L. The potential of strain sensors 
on a posterior instrumentation to assess healing of transosseous fractures in a lumbar 
vertebra: a cadaveric study. 32nd Annual Meeting of the European Orthopaedic Research 
Society (EORS), Aalborg, Denmark, 19 September 2024. 
 
Best Oral Presentation Award  
Penev P, Ganchev K, Raykov D, Gueorguiev B. Intramedullary fixation of lateral malleolus 
fractures. 27th conference ñDays of the Bulgarian orthopaedics and traumatologyò and 1st 
national conference on sport physiotherapy, Bulgarian Orthopedic and Traumatology 
Association (BOTA), Borovets, Bulgaria, 26-28 September 2024. 
 
ORS ISFR Poster Award 
The ORS ISFR 18th Biennial Meeting on The Future of Fracture Repair was held in conjunction 
with the OTA Basic Science Focus Forum was held at the Montreal Convention Centre, 
Montréal, Canada from October 21 ï 23, 2024. The cross-disciplinary meeting brought 
together scientists, clinicians, engineers, and trainees to discuss the latest discoveries and 
foster growth and innovation in the field of fracture repair, bone regeneration and orthopaedic 

trauma. Maria Schröder received a 2024 
ORS ISFR Poster Award for her abstract 
ñLow dose BMP-2 promotes fracture 
healing in a femur segmental defect 
model in rats without inducing excessive 
and prolonged inflammationò. ARI co-
authors are Lena Gens, Daniel Arens, 
Nico Giger, Laura Bernhard, Dominic 
Gehweiler, Ivan Zderic, Stephan Zeiter, 
Martin Stoddart and Esther Wehrle. 
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Graubünden Forscht Award 
On November 8 and 9, 2024, the Davos Congress Centre served as a hub for scientific 
exchange, hosting 57 young researchers from the member and partner institutions of 

Academia Raetica who showcased their latest 
projects. Academia Raetica, based in Davos, is the 
organization dedicated to promoting science, 
research, and education in the canton of Graubünden 
and its surroundings. Throughout the event, attendees 
had the opportunity to vote for their favourite projects, 
determining the recipients of seven scientific awards 
across three categories: ñEducation and Humanities,ò 
ñMedicine and Life Sciences,ò and ñNatural Sciences.ò 
In the ñMedicine and Life Sciencesò category, Laura 
Mecchi, PhD student ARI was among the honourees.  
 

Best Poster Award 
The ORS-PSRS 7th International Spine Research 
Symposium was held in Skytop, Pennsylvania, 
USA, on November 10-14, 2024. The event brought 
together almost 200 attendees to discuss the latest 
discoveries and medical innovations in spine 
research. Marcia Mürner received the best poster 
award in Development and Pathobiology for her 
abstract ñA Comprehensive Intervertebral Disc 
Degeneration Model: Integrating Inflammation, 
Structural Disruption, and Neural Sensitizationò. Co-
authors are Junxuan Ma, Chencheng Feng, and 
Sibylle Grad from the ARI, and Rathina Vel 
Balasubramanian, Julia Fernández-Pérez, and Aleksandr Ovsianikov from the Technical 
University of Vienna, Austria. 
 
SPARK Grant 
Dr Fatemeh Safari, a dedicated postdoctoral researcher at the ARI 
Institute, has been awarded the prestigious SPARK grant from the 
Swiss National Science Foundation SNSF for her project titled 
ñDeciphering osteoclast-chondrocyte interactions in a physioxic 
organoid model: implications for inflammatory responses and 
sexual dimorphism.ò With this support, Fatemeh will dive deep into 
the complex world of chondrocyte-osteoclast interactions, aiming to 
unveil new and vital insights into how the immune system 
communicates with cartilage tissue in both healthy and pathological 
conditions. 
 
Culture of Care Award 
Stephan Zeiter together with Petra Seebeck from the University of Zürich received the Culture 
of Care Award from the Swiss 3R competence center for their initiative for good surgical 
practice for animals used in research. In their course, over 250 researchers across Switzerland 
have been trained, improving both animal welfare and research quality. The award recognizes 
initiatives that go beyond the legal requirements and ensure compassion and respect for 
laboratory animals and the staff working with them. 
 
 
 
 
  

https://www.linkedin.com/in/laura-mecchi/
https://www.linkedin.com/in/laura-mecchi/
https://www.linkedin.com/company/ao-research-institute-davos/
https://www.linkedin.com/in/fatemehsafari/
https://www.linkedin.com/company/ao-research-institute-davos/
https://www.linkedin.com/company/snsf/
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9.5 Top scientists 
ARI researchers among the worldôs top two percent 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. 

ARI Director Prof R Geoff Richards, Prof 
Mauro Alini, Emeritus Research 
Advisor, and Prof Martin Stoddart, 
Program Leader Regenerative 
Orthopaedics and Focus Area Leader 
Progenitor Cell Biology and 
Mechanoregulation, 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 
throughout their active careers. 
 

From left to right: Geoff Richards, Sibylle Grad, Mauro Alini,  
Martin Stoddart, Fintan Moriarty, Matteo DôEste. 

 
The three also appear in a separate list of most-cited authors in the year 2023, along with three 
other current ARI scientists: Dr Sibylle Grad, Deputy Program Leader Regenerative 
Orthopaedics and Focus Area Leader Disc and Cartilage Biology, Dr Matteo DôEste, Focus 
Area Leader Biomedical Materials, as well as Dr Fintan Moriarty, Focus Area Leader Infection 
Biology. This list also includes the late Prof Stephan M Perren (ARI Director from 1967-1996), 
who passed away in 2019.  
 
"At ARI and the AO Foundation, we are committed to being at the forefront of innovation,ò said 
Stoddart. "The external recognition of our scientists as leaders in their fields validates our 
achievements and inspires us to push further. The insights from our clinical partners are vital, 
helping us to ask the essential questions that drive our mission forward." 
 
Stoddart added: "It can also serve as further confirmation that the research conducted at ARI 
is of a very high quality. As such, it can help us bring in third-party funding for new research 
projects from institutions such as the European Union or the Swiss National Science 
Foundation (SNSF)."  
 
Led by Prof John PA Ioannidis, the Stanford University research group first published its 
database of around 250,000 most-cited authors worldwide 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: one ranking is compiled using 
citation data beginning in 1996 to measure the impact of scientists over the course of their 
entire careers, while the other list focuses on a single calendar year.  
 
The seven ARI representatives appear in the list's latest iteration, published on September 16, 
2024.  
  

https://www.aofoundation.org/what-we-do/research-innovation/about/contact-and-staff/r-geoff-richards?_ga=2.210279061.1215545980.1649053951-68126004.1628578692
https://www.aofoundation.org/what-we-do/research-innovation/about/contact-and-staff/team-regenerative-orthopaedics/mauro-alini
https://www.aofoundation.org/what-we-do/research-innovation/about/contact-and-staff/team-regenerative-orthopaedics/mauro-alini
https://www.aofoundation.org/what-we-do/research-innovation/about/contact-and-staff/team-regenerative-orthopaedics/martin-stoddart?_ga=2.30360822.812209527.1642403587-68126004.1628578692
https://www.aofoundation.org/what-we-do/research-innovation/about/contact-and-staff/team-regenerative-orthopaedics/sibylle-grad
https://www.aofoundation.org/what-we-do/research-innovation/about/contact-and-staff/team-regenerative-orthopaedics/matteo-d-este
https://www.aofoundation.org/what-we-do/research-innovation/about/contact-and-staff/team-regenerative-orthopaedics/fintan-moriarty
https://www.aofoundation.org/who-we-are/about-ao/ao-archive-and-history/news/remembering-professor-stephan-m-perren
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3000918
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3000918
https://www.elsevier.com/products/scopus
https://www.elsevier.com/de-de
https://elsevier.digitalcommonsdata.com/datasets/btchxktzyw/7
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9.6 New Board Positions 
Prof Boyko Gueorguiev is the new EORS President 
Boyko Gueorguiev was elected to be President of the European Orthopaedic Research Society 
(EORS) for the period 2024ï26 at the general assembly of the Society during its 32nd annual 
meeting in Aalborg, Denmark, where he introduced two new initiatives: Tendon Regeneration 
Network (TENET) fostering scientific and industrial capacities to develop advanced 

regenerative therapies, and Go East 
aiming at expanding the Society activities 
in this part of the world. The presidential 
position keeps a strong connection of the 
AO Foundation with the EORS. 

 
 
 
 
 
 
 
 
EORS Executive Committee 2024. From left to 
right: Holger Jahr, Stijn Bolink, Gabriela 
Graziani, Boyko Gueorguiev (with the 
Presidential Medal), Eduardo Garcia Rey, 
Gianluca Vadala. 
 

 

 
 
International Combined Orthopaedic Research Societies (ICORS) Steering Committee. AO Foundation 
is an Associate Scientific Member. ARI is represented by Geoff Richards (also member of ICORS 
Executive Committee) representing AO and APORS (Asia Pacific), Martin Stodart representing AO, 
Boyko Gueorguiev representing EORS. 
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9.7 ARI new MOU's (Memorandums of Understanding) 
ARI and two universities in Bulgaria ï Medical University Sofia and Trakia University Stara 
Zagora ï have agreed to begin a new strategic cooperation to develop synergies in research, 
innovation, and education. The initiatives are thought to aim on the common goal to further 
improve patient care and treatment outcomes for trauma and musculoskeletal disorders. The 
signed MoUôs are in line with the extension 
of the traditional collaborations with the 
Bulgarian institutions Medical University 
Varna, Technical University Varna, Institute 
of Metal Science at the Bulgarian Academy 
of Sciences, and University Burgas.  

 
 
 
 
 
 
 
 
From left to right: Boyko Gueorguiev, Prof Dimitar 
Raykov, Rector Medical University Varna, Assoc 
Prof Biser Makelov, Trakia University Stara 
Zagora, Geoff Richards. 

 

 

9.8 Collaborations 
Medical students from University Hospital Basel 
The ARI is continuing its collaboration with the Center for Musculoskeletal Infection at 
University Hospital Basel on both a research and educational level. Once again in 2024, the 
ARI joined forces to organize a winter school (February 12-16) and a summer school (June 
17-21) for medical students from University Hospital Basel. During these intensive weeks, the 
students attend the operating room and outpatient clinic in Basel to see first-hand the 

management of fracture-
related infection. In the 
latter half of the week, they 
attend a two-day research 
seminar and laboratory 
workshop in ARI to learn 
about preclinical research 
on this topic led by the 
Infection Biology team at 
ARI. The world-renowned 
experts on bone infection 
from Basel share their 
expertise with the ARIôs 
medical research fellows 
who also attend the 
lectures.  
 
 

Medical students from University Hospital Basel attending a winter school on 
bone infection co-organized by Fintan Moriarty from ARI and Mario Morgenstern 
of the University Hospital Basel. 
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Osteosynthesis training and workshops for students from ETHZ and ZHAW 
Hands-on training is an essential part in the education of students pursuing Health Sciences 
and Biomedical Engineering tracks. On April 5 and 6, 2024, around 40 students from ETH 
Zurich (ETHZ) and 15 students from the University of Applied Sciences Winterthur (ZHAW) 
joined a practical course in ñSkeletal Repairò at the ARI. 
 

Osteosynthesis exercises with artificial bone models 
were guided by a team of clinicians from Kantonsspital 
Graubünden in Chur who provided expert insight into 
surgical treatment of long bone fractures. ARI scientists 
and faculty from ZHAW and Chur furthermore organized 
a broad range of practical workshops. Workshop themes 
included laboratory experiments such as rheological 
measurements, infection studies, joint and spine 
bioreactors. Rationale and limitations of in vivo studies,  

biomechanical aspects of osteosynthesis, and clinical imaging were other topics covered by 
the workshop instructors. 
 
This course is an excellent opportunity for trainees to strengthen their understanding of the 
interdisciplinary approaches to patient care and fosters the long-lasting collaboration between 
ARI, ETHZ, ZHAW, and Kantonsspital Graubünden. 
 

 
 

 
Students from ETH (upper image) and ZHAW (lower image) in front of the AO Center Davos.  



40 
 

Final CARTHAGO Consortium Meeting 
From June 17-19, 2024, the ARI hosted the final consortium meeting of the ITN project 
Carthago that is funded by the Horizon2020 research and innovation program of the European 
Commission. Twelve Early-Stage Researchers and 10 Principal Investigators from 10 partner 
universities, companies and research organizations joined the meeting to present and discuss 
the extensive research output as well as administrative matters. The consortium meeting was 
followed by different training sessions for the Early-Stage Researchers. These sessions 
included workshops on entrepreneurship and innovation, drug delivery, industrial product 
development, and Intellectual Property. The convention was concluded by an interactive 
discussion about the importance of networking and the perspectives for future careers of the 
young researchers.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Members of the Carthago project attending the consoritum meeting at the ARI. 

 
 
cmRNAbone - Carthago Public outreach Event 

On the 18th June 2025 ARI held a public outreach event highlighting some of the work being 
performed in the cmRNAbone and the Carthago EU projects. Both projects are aiming to 
develop nucleic acid based therapies for bone (cmRANbone) and cartilage/ intervertebral disc 
(Carthago). To better serve the Davos population all presentations and Q&A sessions were in 
German. The event was well attended and enjoyied by all participants. 

 
 

 
 
 
 
 
 
 
 
 
 
 

Sibylle Grad presenting to the public audience. 
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cmRNAbone Final Meeting ï  
June 19, 2024 
cmRNAbone is a 4.5-year EU funded 
project H2020-SC1-BHC-2018-2020, with 
a project budget of ú6.26 million (ARI 
Budget ú710k). The project aimed to 
deliver messenger RNA encoding proteins 
that are beneficial for bone regeneration. 
The 10 project partners completed all 
project aims and received an extremely 
favorable response to the final project 
report from the EU. The project will 
continue as part of an AO Trauma funded 
CPP project that will start in summer 2025 
in collaboration with ARI. 
 
 
DEHST: Integration into the AO Davos Courses and AO Approval 
The AOôs Digitally Enhanced Hands-On Surgical Training (DEHST) achieved two significant 
milestones this year. DEHST has been integrated into various educational programs of the AO 
Davos Courses. DEHST enhanced the AO Trauma Basic Principles Course by introducing a 
new hands-on exercise focused on intra-operative imaging and further expanded the practical 
exercise on intramedullary nailing with the freehand distal interlocking training module. The 
latter was also incorporated into the Basic Principles Course for Swiss Surgeons. Furthermore, 
the tri-plane fracture exercise of the pediatric fracture management course was augmented 
with DEHST and a new module for veterinary surgery was featured. The feedback was very 
positive, and the integration of additional modules into the AO Davos Courses 2025 is already 
underway. Another important achievement was DEHSTôs certification with the ñAO Approvedò 
label by the AO Technical Commission (AO TC) Trauma Board. This certification validates the 
relevance and effectiveness of DEHST as an educational tool. 

Two important achievements with DHEST in 2024: Integration into the AO Davos Courses 2024 (left) 
and receiving the ñAO Approvedò label from the AO Technical Commission Trauma Board. 
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OSapp hand-over to the AO Education Institute 
The end of 2024 marked an important achievement in the history of OSapp 
(https://osapp.aofoundation.org/), the digital tool and knowledge hub of biomechanical 
principles for surgical education. Following an initial ARI-funded pilot phase, the tool has been 
developed based on AO Strategy Fund support and became an important part of AOôs digital 
portfolio. With the completion of the AO Strategy Fund project at the end of the year, ARI has 
handed over the strategic ownership of OSapp to the AO Education Institute and will remain 
involved by developing new content for extending the integration in AO Surgery Reference. 
 

 
 
 

9.9 Visits 
Senior politicians of the Aargau and Graubünden government 
During the visit of the Aargau government to the Graubünden government, senior civil servants 
from both cantons were welcomed to the AO Center by the AOôs ITC Director Claas Albers 
and ARI Director, Prof R. Geoff Richards. After an introduction to the AO and its history, senior 
scientists presented the AOôs latest innovations and research projects. We are honoured to 
have had the opportunity to provide such an interested group of senior politicians with insight 
into the work of the AO.  

From left: Prof R Geoff Richards, Daniel Spadin (Kanzleidirektor, GR), Dieter Egli (Landstatthalter, AG), 
Joana Filippi (Staatsschreiberin, AG), Alex Hürzeler (Regierungsrat, AG), Claas Albers, Jean-Pierre 
Gallati (Regierungsrat, AG), Jon Domenic Parolini (Regierungspräsident, GR), Martin Bühler 
(Regierungsrat, GR), Markus Dieth (Landamann, AG), Stephan Attiger (Regierungsrat, AG), Peter 
Peyer (Regierungsrat, GR), Marcus Caduff (Regierungsrat, GR), Carmelia Maissen (Regierungsrätin, 
GR).  

https://osapp.aofoundation.org/
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AO Clinical Fellows 
From all over the world to Davos! 
On September 23, 2024 we 
welcomed a group of AO clinical 
fellows to the AO Center. Part 
Bansal from India (AO Trauma, 
fellowship at University Hospital 
Zurich), Jon Havard Sommernes 
from Norway (AO Spine, 
fellowship at University Hospital 
Basel), Manisha Kumar Javaji 
from India (AO Trauma, 
fellowship at University Hospital 
Basel), Elena Marina Maidol from 
Argentina (AO CMF, fellowship at 
University Hospital Basel), and 
Suraj Deshmukh from India (AO 
Spine, fellowship at Clinic Schulthess). They were given a tour of the ARI by Peter Varga and 
Prof Boyko Gueorguiev and got first-hand information about the AOôs latest research projects 
and innovations. 
 
 
 
 

Visiting Professor 
Fintan Moriarty has agreed to a visiting professorship at the Beijing University of Chemical 
Technology (BUCT) in Beijing China. This collaboration builds on the MOU signed between 
ARI and BUCT in 2023, and the exchange of students between both institutes in the past few 
years.  

 
Fintan Moriarty and the Academic partners of the Biomedical Materials department of the Beijing 
University of Chemical Technology in December 2024.  
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10 ARI Medical Research Fellows 

The ARI's Research Fellowship program again attracted resident and senior surgeons from 

around the world. Some of the many benefits to a surgeon are: 

¶ Creation of tangible research results. 
¶ Possibility of a research publication as a co-author. 
¶ Knowledge about how to approach research challenges. 
¶ Inspiration from being part of a world-renowned international multidisciplinary R&D 

team. 
¶ Inside knowledge of the AO. 
¶ Enlargement of personal network for future R&D and AO Foundation activities. 
¶ Chance to have a research friend/mentor that is always easy to contact. 

 
 

Research Fellows 
 

Chencheng Feng: Department of Orthopaedics, Xinqiao Hospital, Army 
Medical University, China 
ARI Projects: 1. Bioreactor loaded whole intervertebral disc organ 
culture as models for ex vivo testing of biomaterials and biologics.  
2. The biomechanics of spinal fusion with AO fracture monitor. 
I was involved in the one-year medical research fellow program in 2024 
to investigate the pathogenesis of intervertebral disc degeneration based 
on the bioreactor. This ex vivo model provided a novel perspective to 
conduct research about intervertebral discs, which inspires me a lot. 
Moreover, as a spine surgeon, I participated in a biomechanical study of 

AO fracture monitor in transforaminal lumbar interbody fusion. This smart implant will be 
applied to evaluate the state of spinal fusion after surgery in the future. I truly enjoyed the 
innovative work in ARI. As a Chinese, I experienced a totally different life in Davos. I learned 
a lot from the culture of western countries. The excellent natural environment is unforgettable 
in my life. I will definitely come back to ARI to visit my friends. 
 

Leopold Henssler: Department of Trauma Surgery, University Hospital 
Regensburg, Germany 
ARI Project: Analysis of kinetics, neutralization, and efficacy of 
different administration routes of bacteriophage treatment in a 
sheep FRI model. 
I joined the ARI as a Medical Research Fellow for four months in spring 
2024 and worked with the team of infection biology. During my clinical 
work in Regensburg, I already started an investigation about 
macroscopic detection of necrotic bone using autofluorescence of the 
bone. After already receiving financial support by the AO for my research, 

I was given the opportunity to continue the experiments in Davos with this experienced team. 
Besides my own research I contributed to an ongoing project within the focus area of infection 
biology about kinetics and efficacy of treatment with bacteriophages in a sheep model of a 
fracture-related infection comparing intravenous and local phage application. Working with 
people from different teams and focus areas was very pleasant, as I was able to experience a 
supportive and helpful working atmosphere. Additionally, life in Davos from January to April 
was amazing, especially for activities in the snow like ski touring and free riding, which made 
my stay an overall unforgettable experience. 
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Fabian Pretz: Department of Orthopedic and Trauma Surgery, Lucerne 
Cantonal Hospital and University of Lucerne, Switzerland 
ARI Project: Biomechanical comparison of augmented MIPO versus 
ORIF locking plate fixation in proximal humerus fractures with low 
bone mineral density; Biomechanical comparison properties and 
elongation of four different high-strength sutures and cerclages; 
Primary stability of nailing versus low profile dual plating of mid-
clavicular fractures ï a biomechanical study. 
During my five-month research fellowship at the ARI, I had the 
opportunity to work on four self-conceived projects as part of my PhD 

studies in Health Sciences at the University of Lucerne. My focus at ARI was to design and 
execute biomechanical studies that explored innovative techniques in trauma surgery, aiming 
to enhance patient outcomes and advance the field of traumatology. The collaborative and 
inspiring environment allowed me to build valuable professional networks and form lasting 
friendships. I greatly appreciated the supportive atmosphere, which fostered both personal and 
professional growth. Beyond my work, I thoroughly enjoyed exploring the beautiful 
surroundings of Davos, creating unforgettable memories. I am deeply grateful for this enriching 
experience and would be delighted to return to ARI in the future. 
 

Noémie Reinert: University Hospital, Basel, Switzerland 
ARI Project: Establishment of a polymicrobial infection model in 
rabbit and evaluation of an injectable hydrogel for delivery of 
antibiotics as prophylactic treatment. 
During my 12-month fellowship, I focused on establishing an in vivo 
polymicrobial infection model (with P. aeruginosa and S. aureus) in the 
setting of a humerus osteotomy and plate fixation. Once established, the 
efficacy of a Tobramycin-loaded hydrogel (GEDAI-T) is evaluated as a 
prophylaxis against infection in this polymicrobial contamination model. 
My internship involved the investigation of the in vitro and in vivo 

interactions of P. aeruginosa and S. aureus. In a third phase of my project, a phage cocktail 
will be evaluated as a wound lavage as novel antibacterial treatment strategy in the context of 
the increasing incidence of antibiotic resistance. During my time at the ARI infection biology 
group, I gained precious insights into bacterial growth, polymicrobial in vivo and in vitro 
interactions, building up invaluable knowledge and expertise as an orthopedic surgeon in the 
management of implant-related infections.  
 

Luke van Rossenberg: University of Lucerne, Switzerland 
ARI Project: Biomechanical comparison of fixation methods for 
forearm fractures as well as the evaluation of steel wire and suture 
cerclages. 
During my four-month internship with the biomedical development team 
at ARI, I focused on conducting biomechanical studies of forearm 
fractures, specifically investigating different plate configurations, and 
cerclage fixation techniques in general. My role involved experimental 
testing and data analysis to assess fixation methods, contributing to the 
development of improved surgical techniques. With a background as a 

medical doctor with an aptitude for (trauma) surgery, I joined ARI's research team driven by a 
passion for enhancing future surgical care. Throughout my internship I developed an in depth 
understanding of biomechanics in fracture treatment, collaborated closely with experienced 
researchers and built lasting friendships. Outside of work, I enjoyed skiing with colleagues, 
swimming, and hiking through the stunning alpine surroundings, making my time in Davos both 
professionally and personally rewarding. 
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Guest Students 
 

Julija Bulatova: Latvian Institute of Organic Synthesis, Riga, Latvia 
ARI Project: Baltic Biomaterials Centre of Excellence (BBCE). 
During my two-month stay at ARI, I dedicated my time to research aimed 
at testing the ability of biomaterials to aid in the healing of bone defects. 
While working on the BBCE project, I sought to broaden my skills and 
acquire new histological techniques. Throughout my trip, I became 
acquainted with processing and preparing of rat head samples for 
microscopic analysis and had the excellent opportunity to observe 
surgical procedures on rats and sheep, which provided me with valuable 
insights into other areas of the research process. My time in Davos was 

one of the most fulfilling experiences of my life. I was surrounded by a welcoming and friendly 
atmosphere, along with the breathtaking natural mountain scenery. These moments not only 
enhanced my professional expertise but also created lasting memories. 
 

Darine DôAdam: Swiss Federal Institute of Technology (ETH), Zurich, 
Switzerland 
ARI Project: Exploring the genetic drivers of staphylococcal abscess 
communities and biofilms in infection. 
During my six-month research project at ARI, I investigated the genetic 
and morphological factors influencing Staphylococcus aureus biofilms 
and staphylococcal abscess communities (SAC). By analyzing S. aureus 
mutants, I studied differences in biofilm formation on metal discs and 
SAC development on collagen layers. Using microscopy and quantitative 
assays, I assessed bacterial viability, fibrin deposition, and structural 

organization. This research aims to improve our understanding of S. aureus persistence in 
infections and its resistance to treatment. Coming from ETH Zurich, where I studied Medical 
Technology, this project allowed me to apply and expand my expertise in microbiology and 
biomedical research. Working in the collaborative and dynamic environment of Davos, 
alongside an inspiring and supportive team, has made this experience both scientifically 
enriching and personally rewarding. 
 

Maria Rosa Iaquinta: University of Ferrara, Ferrara, Italy 
ARI Project: Functional roles of fracture-related miRNA during 
endochondral differentiation. 
I had the opportunity to spend three months (September-December 
2024) at the Regenerative Orthopaedics Program of the ARI, thanks to 
the Interdisciplinary Academic Exchange Grant from the International 
Section of Fracture Repair (ISFR), Orthopaedic Research Society 
(ORS). This grant supported my research on the functional role of 
fracture-related microRNAs in endochondral differentiation. My time at 
ARI was an invaluable experience, allowing me to deepen my knowledge 

while collaborating with a multidisciplinary team of international scientists. Beyond the 
research, Davos provided a beautiful environment and the opportunity to connect with 
fascinating people from around the world. I am truly grateful for this enriching experience. 
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Livia Shanice Kiener: Zurich University of Applied Sciences (ZHAW), 
Winterthur, Switzerland 
ARI Project: Staphylococcus aureus growth phenotypes: The impact 
of external conditions on biofilm and SAC formation. 
I first joined the ARI for a two-month internship during my bachelor's 
degree, where I explored biofilm and staphylococcal abscess 
communities (SAC). During this time, I learned how to design in vitro 
experiments under various growth conditions, including the use of 
different antibiotics and sugars. I was truly fascinated by this work and 
had exceptional guidance throughout the internship, which motivated me 

to return for a small research project through my university. For this project, I investigated the 
factors that influence specific growth modes in S. aureus, with a particular focus on biofilm 
versus SAC formation. My time at ARI was incredibly valuable, not only did it provide me with 
my first real insight into research, but it also introduced me to a wonderful group of people. 
Beyond the lab, I also enjoyed the experiences outside of work, from hiking to skiing. Iôm 
grateful for the opportunity and the many great memories I made along the way. 
 

Melanie Rebecca Kuhn: Department of Orthopaedic Trauma, University 
Medical Center, Ulm, Germany 
ARI Project: Bone biology and fracture healing. 
I recently finished my medical studies at the University of Ulm and started 
my work as a medical doctor in the Department of Orthopedic Trauma at 
the University Medical Center Ulm in Germany. Since I really enjoy 
research, I would like to continue doing research in the future. I am very 
grateful that I had the opportunity to get to know the AO Research 
Institute in Davos. During my internship in December 2024, I was allowed 
to join the Bone Biology group of Esther Wehrle. I gained valuable 

insights into musculoskeletal research focusing on fracture healing in rodents. I was actively 
involved in the whole team and learned many laboratory techniques and much about data 
analysis. Beyond the professional aspects, I was able to build meaningful relationships with 
colleagues from all over the world, which made the experience even more enriching. This 
internship not only expanded my knowledge but also confirmed my interest in pursuing a career 
in scientific research. I am grateful for this unique opportunity, and I will carry the lessons 
learned with me into the future. Thank you to the whole team!  
 

Puk Kwant: Biology and medical laboratory research, Leiden, The 
Netherlands 
ARI Project: Impact of the immune status on the susceptibility to 
surgical site infection around the spine. 
During my nine-month internship at the Infection Biology Department at 
ARI, I had the opportunity to investigate the relationship between immune 
status and susceptibility to surgical site infections around the spine. This 
internship was part of my bachelorôs studies in biology and medical 
laboratory research. I worked alongside a team of researchers to 
examine how variations in immune function can influence the likelihood 

of infections in patients undergoing spinal surgery, contributing to a deeper understanding of 
infection biology and postoperative complications. The internship allowed me to apply my 
academic knowledge to real-world research, where I gained valuable laboratory and analytical 
skills. Outside of the lab, I made the most of the Davos surroundings, enjoying hiking in the 
mountains and skiing during the winter months, which made for a truly memorable experience. 
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Lauma Levina: Riga Technical University, Riga, Latvia 
ARI Project: Experimental data analysis/focus on research topics 
and use of ex vivo models in biomaterials research. 
As part of my doctoral studies, I had a great opportunity to visit the ARI 
for 3 months. During this time, I had the opportunity to learn to work with 
osteoclast cell cultures, learn new aspects of cell imaging and gene 
expression. Doing ELISAS became second nature to me. With these 
methods, I could study how platelet-rich fibrin and material synergies 
impact cell culture activity from samples prepared in Latvia. Also, I had 
an opportunity to be involved in an additional project that was based in 

ARI. This was all done under the supervision of wonderful Dr Elena Della Bella which I am 
grateful about. Outside of the lab I either went to the mountains or spent time with other 
students from ARI and nearby research institutes. Time spent in Davos was wonderful because 
of the people, research opportunities and nature. 
 

Yuqi Liu: Xiangya Medical School, Central South University, China 
ARI Project: Optimizing the role of GPR68 in human MSC 
chondrogenic and osteogenic differentiation. 
As a guest PhD student at ARI, I investigated GPR68ôs role in directing 
human MSC differentiation into chondrogenic and osteogenic lineages. 
My work involved pellet culture, qPCR, and pharmacological modulation 
of GPR68 to assess its impact on lineage commitment. This experience 
enhanced my expertise in cell-based differentiation assays, while the 
collaborative environment at ARI deepened my understanding of 
regenerative medicine. My time in Davos was both academically 

enriching and personally rewarding. I look forward to applying these insights to my PhD 
research. 
 

Ksenia Menshikh: Università del Piemonte Orientale, Novara, Italy 
ARI Project: PREMUROSA 
I joined the ARI as a postdoctoral fellow for 6 weeks in the framework of 
the EU Horizon 2020 MSCA ITN project PREMUROSA (GA No 860462). 
During that short yet intense secondment I collaborated with the group of 
Dr Tiziano Serra and mastered skills of sound-guided tissue engineering. 
I successfully applied this non-invasive manipulating method to study 
how my bone cancer-like engineered scaffold may affect the process of 
vascularization. Specifically, I patterned the components of my system - 
particles of a calcium phosphate scaffold and osteosarcoma cell spheroid 

- using acoustic waves and then monitored how fast and efficiently endothelial cells are 
migrating towards them and whether they are forming a characteristic network. The obtained 
results helped me in understanding whether I can advance the in vitro model of osteosarcoma 
(primary bone cancer) I am working on - in particular, whether I could have it vasculard. A 
manuscript on this work has been submitted and, hopefully, will soon serve as an input in 
addressing the in vitro-in vivo gap in preclinical drug screening and help us understand 
osteosarcoma better. This secondment to ARI was an invaluable experience for me from all 
points of view. As a young researcher, I had an opportunity to learn new techniques and work 
in a very efficiently built and friendly research environment with top scientists in the field. As a 
nature lover, I did not miss a single chance to go for a hike or a run in the breathtaking 
landscapes of Davos. 
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Giulia Minikus: Swiss Federal Institute of Technology (ETH), Zurich, 
Switzerland 
ARI Project: Efficient quantitative bone fracture healing tools 
towards clinical application. 
I had the opportunity to write my Master's thesis in the Biomechanics and 
Modeling group at the ARI, where I investigated the computational 
efficiency of different modelling approaches in healing simulations after 
bone fractures. My work was embedded in a larger research project, 
which allowed me to work closely with other students and researchers. 
As the final project of my Biomedical Engineering study program at ETH 

Zurich, I appreciated the opportunity to complete my degree in such an inspiring and supportive 
working environment. In addition to the enriching work experience, I enjoyed the beautiful 
landscape of Davos while running and cross-country skiing. 
 

Luise Puls: University Hospital, Basel, Switzerland 
ARI project: Impact of end screw configuration on peri-implant 
fracture risk in distal femoral plating. 
In January 2024, I had the incredible opportunity to join the ARI as a 
medical fellow for a four-month period. My research focused on the 
biomechanical investigation of the end screw in femoral plating. As 
someone completely new to this field, I was amazed by how much I was 
able to learn in such a short time. This was made possible by the 
exceptional support, patience, and guidance of the team, who welcomed 
me warmly. My time at ARI was not only a valuable academic and 

professional opportunity but also a truly enriching personal journey. The chance to collaborate 
with experienced researchers in such a stimulating and inspiring environment strengthened 
my fascination with biomechanics and has motivated me to continue exploring this field in the 
future. I am deeply grateful for this experience and the wonderful people I had the privilege of 
working with. 
 

Nicoletta Restione: Polytechnic, Milan, Italy 
During my three-month research stay at the ARI from October to 
December, I worked on my master's thesis as part of my biomedical 
engineering studies at Politecnico di Milano, specializing in cell, tissue, 
and biotechnology engineering. My project focused on developing 
injectable hydrogels based on gelatin and silk fibroin for nucleus pulposus 
regeneration. This experience provided me with the invaluable 
opportunity to work in an international research environment, 
collaborating with colleagues from diverse backgrounds while gaining 
hands-on experience with advanced biomedical technologies. In 

particular, I conducted experiments using a uniaxial bioreactor, which was directly aligned with 
my research goals and academic background. My time at AO was both professionally and 
personally enriching, allowing me to deepen my expertise in biomaterials while fully immersing 
myself in a dynamic and stimulating scientific community. 
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Svenja Wacker: Albert-Ludwig University Freiburg, Freiburg, Germany 
ARI Project: Impact of irrigation fluid acidity on articular cartilage: 
an ex vivo injury model. 
During my 10 months as a medical research fellow at the ARI, I had the 
chance to explore the pH of irrigation solutions in arthroscopy due to a 
collaboration with the University Medical Center Freiburg. It not only 
allowed me to get an insight into scientific research and lab work but also 
to dig deeper into one of my major interests in medicine, orthopedics and 
trauma surgery. My time at ARI laid the foundation for my doctoral thesis 
and gave me the opportunity to enhance my scientific knowledge and 

skills. In addition to the academic and professional development, this period was also a time 
of personal growth. I formed lasting friendships and created unforgettable memories through 
various adventures - whether it was skiing, hiking in the mountains (both day and night), or 
enjoying memorable nights out with colleagues. Overall, these 10 months were an exciting and 
enriching experience, filled with both academic achievements and personal milestones. It was 
a period I wouldn't want to miss, and I am grateful for the opportunity to have been part of such 
a dynamic and inspiring environment. 
 

Lucille Wespi: Swiss Federal Institute of Technology, Zurich, 
Switzerland 
ARI Project: Investigating mineralocorticoid receptor activation 
during glucocorticoid-induced in vitro osteogenesis 
As part of my Masterôs studies in Biomedical Engineering at ETH Zurich, 
I had the privilege of conducting my thesis in the Cell Biology and 
Mechanoregulation group at ARI. My project focused on investigating 
mineralocorticoid receptor activation during glucocorticoid-induced 
osteogenesis in human bone marrow mesenchymal stromal cells. During 
my time at ARI, I had the opportunity to deepen my expertise in cell 

culture and molecular biology techniques, while also strengthening my skills in experimental 
design and planning. A particular highlight was presenting my research at my first scientific 
conference, where I engaged with researchers from around the world and received invaluable 
feedback. Working in ARI's dynamic and collaborative environment, surrounded by passionate 
scientists, was both inspiring and rewarding, and the supportive atmosphere allowed me to 
grow both professionally and personally. Moreover, the breathtaking natural setting of Davos 
not only provided an ideal balance but also offered plenty of opportunities to hike and recharge 
after work, further contributing to my positive experience at ARI. 
 

Fabienne Wynne: Aberystwyth University Penglais & The Royal 
Veterinary College, Aberystwyth, UK 
ARI Project: ARI Veterinary Externship. 
During my one-month externship at ARI, I focused on anaesthesia across 
various species, assisted in surgeries and diagnostic imaging 
procedures, and participated in pre- and post-operative patient 
evaluations. As my externship concluded, I was eager to continue my 
clinical training, building on the skills and knowledge I developed with the 
AO VET team at the Preclinical Facility. Working alongside supportive 
professionals, I gained invaluable insights into the ethical and animal 

welfare considerations of clinical research. The AO Veterinary externship sparked my interest 
in anaesthesiology and solidified my commitment to pursuing a career as an equine veterinary 
surgeon. Beyond the clinical experience, I had the chance to explore the breathtaking mountain 
ranges with new friends. This opportunity was not only professionally enriching but also 
profoundly transformative, leaving me with unforgettable memories. 
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Leonardo Zonca: Polytechnic, Milan, Italy 
ARI Project: Characterization of an injectable hydrogel for nucleus 
pulposus regeneration. 
During my three-month stay at the ARI, I had the opportunity to work on 
the project characterization of an injectable hydrogel for nucleus 
pulposus regeneration. This research was part of my masterôs thesis in 
biomedical engineering at Politecnico di Milano and focused on 
evaluating the hydrogel developed in Milan using a bovine intervertebral 
disc model in a uniaxial bioreactor. At ARI, I gained hands-on experience 
in biomechanical testing and tissue engineering while collaborating with 

an international team of scientists and clinicians. This experience deepened my understanding 
of translational biomedical research and strengthened my technical and analytical skills. 
Beyond work, I thoroughly enjoyed my time in Davos, exploring its beautiful surroundings and 
engaging in outdoor activities that made my stay even more memorable. I am grateful for this 
enriching experience and for the support of the ARI team. 
 
 
Internships 

 
Florence Albrecht: University of Bern, VetSuisse Faculty, Bern, 
Switzerland 
I completed a 2-month internship at the ARI for my veterinary 
studies and had the opportunity to work in several ongoing 
projects. The focus of my internship was to help during surgeries, 
ranging from inducing and monitoring anaesthesia to post-
operative care and occasionally even scrubbing in. During this 
time, I was able to practice my veterinary skills and learn about 
working with and taking care of laboratory animals from 

experienced veterinarians. Since the first day of the internship, I felt very welcomed into the 
team and was grateful to be able to work and learn in such a familial environment. While off 
work, I was lucky to catch a few hockey matches and discovered I liked hockey. I enjoyed my 
time in Davos and hope to return some time in the future. 
 

Denise Bentivoglio: Polytechnic of Turin, Italy 
ARI Project: Development of a custom 2D-3D registration code for 
pre- and post-operative clinical images. 
During my six-month internship at the ARI, I was part of the Biomedical 
Development program within the Biomechanics and Modelling focus 
area. My work involved contributing to the development of a custom code 
for performing 2D-3D registration of pre- and post-operative clinical 
images. This experience allowed me to enhance my coding skills while 
collaborating with colleagues from diverse cultural backgrounds, 
fostering both technical and interpersonal growth. Outside of work, my 

six months in Davos gave me the opportunity to enjoy the Swiss summer, explore the 
surrounding mountains, and connect with new friends from around the world.  
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Corinne Bischofberger: Swiss Federal Institute of Technology (ETH), 
Zurich, Switzerland 
ARI Project: Investigating titanium allergy and non-union 
development. 
During my three-month internship at ARI, I explored the impact of 
titanium allergy on septic and aseptic non-union. As a master's student 
in Biomedical Engineering at ETH Zurich, I aimed to deepen my 
understanding of orthopaedic complications related to fracture healing. 
My work focused on cytokine activity in patient PBMCs to determine 
whether titanium hypersensitivity contributes to non-union. 

Results showed no significant differences in cytokine activity between patient groups, but 
control samples exhibited consistently higher activity, likely due to sample handling. A single 
titanium allergy patient showed elevated cytokine activity, but further studies are needed for 
confirmation. Optimization of stimulation conditions could improve future research. This study 
found no clear link between titanium allergy and non-union, emphasizing the need for larger, 
well-controlled studies. My time at ARI provided invaluable insights into orthopaedic research, 
while Davos' natural beauty offered a refreshing balance to my work. 
 

Lisa Fell: University of Veterinary Medicine, Hannover, Germany 
ARI Project: Preclinical Research 
During my two-month internship at the ARI, I focused on working in 
different projects with the vets at the Preclinical Services. I learned how 
to handle the laboratory animals and how the planning of an animal 
experiment works. As a part of a motivated and professional team I really 
enjoyed my time there. I got to know all the activities that are necessary 
during an animal experiment. This started with the preparation of the 
animals for the surgeries, continued with the anaesthetic monitoring 
during them and the medical aftercare and ended with the recording of 

post-operative monitoring of the animals as well as regular scoring of their health status and 
also imaging diagnostics. During my week with the animal caretakers, I learned how valuable 
and important their work is. Especially in the field of animal testing, close cooperation is 
essential for the welfare of the animals. I liked the respectful treatment of them. Always 
perceived as a colleague at eye level and encouraged in my actions, I was given the 
confidence to work independently. The team at the Preclinical Services made my time at ARI 
unforgettable and I am grateful to have had the opportunity to work with them. 
 

Jeremia Giger: University of Zurich, VetSuisse Faculty, Switzerland 
During my two-month stay at the ARI as a veterinary intern in the 
preclinical facility, I was involved in supporting the team during surgical 
procedures, anaesthesia, and the daily care and nursing of the animals. 
This internship was part of my veterinary medicine studies, which I will 
complete in spring 2025. Throughout my time at ARI, I was able to 
expand my practical skills and gain valuable hands-on experience with 
animal species that are not commonly covered in the university 
curriculum. I was warmly welcomed by the team, which made it easy to 
integrate into the daily workflow and contribute effectively. One of the 

highlights of the internship was the chance to work alongside an international team of 
professionals from diverse backgrounds, which provided a unique perspective on collaborative 
research and veterinary care. The experience deepened my understanding of the preclinical 
field and allowed me to apply my academic knowledge in a practical setting. 
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11 Project Abstracts by Sponsors 

11.1 AO CMF 
AO CMF Clinical Priority Program (CPP) Consortium: Instructive bone regenerating 
hydrogel for translational bone repair (AO CMF BOOST) (started) (ARI consortium 
personnel: M Stoddart, E Della Bella, T Serra, M D'Este, E Bektas) 

Background: As part of a strategy to better utilize funding streams, AO CMF made an open 
call for collaborative clinical priority program (CPP), with the instruction to ideally to include 
both ARI with external partners. After an open call eligible consortia were independently 
evaluated by the AO RRC and the highest ranked consortia was selected.  
Goal: Due to the lack of sufficient autograft volume, large bone defects commonly require 
additional material, both as a void filler and as a source of osteogenic material. This project 
aims to develop a novel bone forming substitute comprising of a self-assembling peptide 
system, combined with a bone allograft. The unique aspect of the material is that it can be 
used to regulate exposure to endogenously produced growth factors, thus improving 
osteogenesis while at the same time controlling the immune response and inflammation. This 
is achieved by the incorporation of peptides that can selectively bind, organize, and present 
specific growth factors (Interleukin-1, vascular endothelial growth factor, bone morphogenetic 
protein 2). The binding efficiency can be fine-tuned, thus regulating the presentation to cells 
and subsequent downstream signaling. The graft will be prepared intraoperatively and in 
addition can also be 3D printed intraoperatively using soundwaves to produce defined 
patterned sheets that can be sutured into calvarial defects. Furthermore, the artificial bone 
graft is mixed with bone marrow aspirate concentrate (BMAC) to form a rich intraoperative 
cellbased implant material that is precellularized. A further challenge in the development of 
novel bone biomaterials are the methodologies commonly used to test their functionality in 
vitro. A significant number of materials, if not most, have been tested in vitro with promising 
results, yet they commonly go on to fail in vivo. This suggests there is a fundamental flaw in 
the process used to test materials in vitro. With this in mind, a second arm of this study will 
specifically address how materials are tested in vitro and ex vivo, with in vivo data being 
reverse correlated to in vitro results in order to establish more predictive early outcome 
measures. This will be achieved by requiring a detailed analysis of immune regulation, 
inflammation, and osteogenic differentiation.  
 
Pres:  

¶ Serra T. ñControlling multicellular organization by extrinsic fieldsò. 1st Alpine Winter School 
for Biofabrication, 12.01.2024, Radstadt, Austria  

¶ Serra T. ñEngineering of multicellular systems by hydrodynamic wavesò. Keynote speaker 
at the Innovative Biomaterials for Novel Medical Devices, ExcellMater Conference, 
10.04.2024, Belgrade, Serbia 

¶ Serra T. ñBiofabrication and way to marketò, Lecture at University of Eastern Piedmont 
"Amedeo Avogadro", UPO, 02.05.2024, Novara, Italy 

¶ Serra T. ñControlling multicellular organization by soundò. Invited Seminar at CHU de 
Nantes, 23.05.2024, Nantes, France 

¶ Serra T. ñEngineering multicellular systems by Sound-Induced Morphogenesisò, Charles 
Perkins Center, 12.10.2024, University of Sydney, Australia 

¶ Serra T. ñAdvanced bioassembly technologiesò, AusBioprinting Workshop 2024, 
02.12.2024, UTS, Sydney, Australia 
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Pub: 

¶ Di Marzio N, Tognato R, Della Bella E, De Giorgis V, Manfredi M, Cochis A, Alini M, Serra 
T. Differential proteomics profile of microcapillary networks in response to sound pattern-
driven local cell density enhancement. Biomater Biosyst. 2024 Mar 29:14:100094. doi: 
10.1016/j.bbiosy.2024.100094. eCollection 2024 Jun.  

 
Partners: 

¶ Mata A (D. Eng), University of Nottingham, United Kingdom  

¶ Akdis C (MD) and Akdis Mübeccel (MD, PhD), Swiss Institute of Allergy and Asthma 
Research, University Zurich, Davos, Switzerland 

¶ Zhiyu Z (MD, PhD) and Yingying Lu (MD, PhD), The Seventh Affiliated Hospital, 
Orthopaedics Department, Scientific Research Center Sun Yat-sen University, China 
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11.2 AO Spine 
Evaluation of anti-degenerative therapies and diagnostic targets for the intervertebral 
disc (Theranostic follow-on; Printdisc follow-on) (ongoing) (S Grad, A Soubrier,  
D Menghini)  

Background: Disorders of the intervertebral disc (IVD) are multifactorial and require targeted 
approaches. (1) In early stages of IVD degeneration, physical therapy has shown promising 
effects in terms of back pain relief. Specifically, traction therapy was demonstrated to improve 
symptoms and induce beneficial effects on imaging parameters in clinical and preclinical 
studies. However, effects of traction load on IVD cell phenotype, matrix and water content have 
not been systematically investigated. (2) Another targeted approach consists in the application 
of antibiotics for prevention of bacteria invasion after a nucleotomy procedure; it is 
hypothesized that bacterial infection may increase the risk of developing Modic changes of the 
endplate.  
Goal: The goals of our research are to advance our in vitro cell and organ culture models and 
then use them to investigate (1) the influence of traction loading on non-degenerative and 
induced-degenerative bovine IVDs maintained in organ culture; and (2) the feasibility of an 
antibiotic-releasing hydrogel in a bovine IVD organ culture nucleotomy model.  
Results: (1) A new organ model was established consisting of a holding system and 
biochamber that allow the application of traction forces or unloading to bovine IVDs. The 
biological and biomechanical outcome parameters showed consistency. Namely, the biological 
readouts indicate higher water content and an anti-catabolic response of the IVDs after active 
dynamic unloading, while the biomechanical outcomes suggest a higher water content and 
improved mechanical resistance (Fig. 11.2.1). Further study will investigate the effect of active 
dynamic unloading in an induced degenerative IVD model. (2) The study demonstrates that 
mechanics can be partially restored in a nucleotomized IVD using a mechanically interlocked 
patch and HA-Tyramine hydrogel injection ex-vivo. Hydrogels with different viscosity show a 
different mechanical response after injection in the bovine IVD. Samples combining an 
interlocked patch repair with either low or medium viscosity hydrogel successfully withstood 
physiological stresses (2.3 MPa) and could restore partial biomechanical parameters of the 
nucleus pulposus. We conclude that combining a HA-Tyramine hydrogel and interlocking patch 
holds potential for further study, with the hydrogel serving as viable carrier for drugs while 
offering load protection. 

 
 
Figure 11.2.1: Sample preparation and bioreactor setup for dynamic axial 
loading and unloading of bovine caudal intervertebral discs under organ 
culture conditions.  
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Pres:  

¶ Menghini D, Ongini E, DôEste M, Moriarty F, Grad S, Snedeker JG, Dudli S. Combination of 
an Annulus Fibrosus Repair with a Mechanically Interlocked Patch and a Nucleus Pulposus 
Augmentation with Acid-Tyramine Hydrogel in an Ex vivo Model. ORS 2024 (poster) 

¶ Menghini D, Ongini E, DôEste M, Moriarty F, Grad S, Snedeker JG, Dudli S. Hydrogel 
injection and mechanically interlocking patch partially recover intervertebral disc mechanics 
while withstanding physiological load. ISSLS 2024 (poster) 

¶ Soubrier A, Kasper H, Alini M, Jonkers I, Grad S. Dynamic unloading of healthy bovine tail 
discs: biomechanics and biology suggest facilitated water uptake. EORS 2024 (podium) 

 
Pub: 

¶ Schulze F, Määttä J, Grad S, Heggli I, Brunner F, Farshad M, Distler O, Karppinen J, Lotz 
J, Dudli S. Proteomic analysis of serum in a population-based cohort did not reveal a 
biomarker for Modic changes. JOR Spine. 2024 Jul 15;7(3):e1337. doi: 10.1002/jsp2.1337 

¶ Jansen JU, Teixiera GQ, Vernengo A, Grad S, Neidlinger-Wilke C, Wilke H-J. Papain 
Injection Creates a Nucleotomy-like Cavity for Testing Gels in Intervertebral Discs. Gels 
2024, 10, 571. https://doi.org/10.3390/gels10090571 

 
Partners: 

¶ Jonkers I (Prof), KU Leuven, Belgium 

¶ Dudli S (Prof), Balgrist University Hospital, University of Zürich, Switzerland 

¶ Snedeker J (Prof), ETH Zürich, Switzerland 
 
  

https://doi.org/10.3390/gels10090571
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11.3 AO Trauma 
Systematic assessment of the impact of postoperative activity on fracture healing by 
controlled mechanical stimulation (ActiveFix III) (ongoing) (J Barcik, M Ernst) 

Background: It is widely accepted that mechanical stimulus (interfragmentary motion) is 
integral to the callus formation process during secondary bone healing. While certain aspects 
of mechanical stimulation e.g. the magnitude of interfragmentary motion, loading mode or 
interfragmentary strain, have been studied repeatedly, the impact of temporal factors such as 
the number and distribution of loading cycles on healing progression has been widely 
disregarded. However, these factors directly relate to the clinical rehabilitation of fracture 
patients, but previous experiments often lacked appropriate models to investigate their effect 
on fracture healing with clinically relevant stimulation protocols. 
Goal: The ActiveFix III project aims to further investigate the role of patients' activity in fracture 
healing. We intend to investigate how the number of loading cycles applied per day impacts 
the formation of fracture callus and healing time. In the frame of this project, the same tilting-
wedge active fixator and control unit used and developed during the previous ActiveFix II 
project is applied. 
Results: A total of 12 sheep were operated and subdivided into four groups based on the 
number of cycles applied per day, i.e., 10, 100, 1,000, and 10 000 cycles. Healing progression 
was monitored through weekly radiographs and through measurement of the repair tissue 
stiffness during stimulation with the active fixator. The final healing stage was assessed by 
post-mortem high-resolution computed tomography (CT) scans after sacrificing the animals 
five weeks post-operation. Radiographically, callus formation was observed in all groups 
starting from the third week post-operation, indicating that as little as 10 cycles per day can be 
sufficient to induce callus formation. However, the largest callus formation was observed in the 
group that received 10 000 cycles per day (Fig. 11.3.1). Evaluation of the repair tissue stiffness 
and CT scans for the final assessment are currently ongoing. 
 

 
 

Figure 11.3.1: Contact radiographs from exemplary animals that received 10 and 10 000 stimulation 
cycles/day respectively. The bone wedge is tilted in clockwise direction, hence exerting compressive 
strain on the partial osteotomy on the right side of the wedge. 

 
Pres: 

¶ Barcik J. In vivo models for studying the mechanobiology of fracture healing. 2024 EORS 
(oral) 

¶ Barcik J, Constant C, Buschbaum J, Zeiter S, Ernst M. The impact of postoperative 
mechanical stimulation on callus formation - a case series conducted on sheep. 2024 DKOU 
(oral) 

¶ Barcik J, Ernst M, Buchholz T, Constant C, Zeiter S, Verrier S. Linking local fracture 
mechanics with systemic biological response. 2024 ORS (poster) 

 
 
  




























































































































































































