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Keynote Speaker Ralf Stutzki

Ralf Stutzki is the founder and president of Art of Molecule (AoM). For twelve years, he served as
Head of Ethics at the NCCR Molecular Systems Engineering, funded by the Swiss National
Science Foundation (SNSF) and hosted by the University of Basel and ETH Zurich. It was within
this interdisciplinary research environment that he initiated and developed AoM.

Science does not develop in isolation from society. New possibilities in Engineering Life,
translational medicine and emerging technologies inevitably raise questions about
responsibility, values and ultimately about how we understand ourselves as human beings.

For more than a decade, his work within the NCCR Molecular Systems Engineering at the
University of Basel and ETH Zurich has focused on creating spaces in which scientists, ethicists,
artists, clinicians, policy makers and the wider public can meet and engage in genuine dialogue.
Our approach combines ethical reflection with dialogue, culture and the arts. Activities range
from international conferences and public conversations to exhibitions, film, music and
collaborations with scientific and cultural institutions. A central initiative is the International
Conference on the Ethics of Engineering Life (ICEEL), developed together with the Pontifical
Academy for Life.

Ralf understands ethics not as an external commentary on science, but as an integral part of it:
an invitation to encounter different perspectives, ask better questions and shape innovation
responsibly.

Special Guest Speaker Angelo Basteris

Science Officer at COST Association-European Cooperation in Science and Technology

Angelo Basteris currently serves as a Science Officer at the COST Association (European
Cooperation in Science and Technology), where he supports the coordination and
management of COST Actions, which are European research and innovation networks designed



to foster collaboration across disciplines and countries. His role involves facilitating scientific
networking, organizing conferences, training schools, and short-term scientific exchanges, as
well as supporting the dissemination and implementation of research outcomes.

POSTER ABSTRACTS

#001 Effects of low-intensity pulsed ultrasound
frequencies on chondrogenic differentiation of adipose-
derived stromal cells embedded in hydrogels

Poster presenter name Dott. Enrico Lenzi

Organisation IRCCS Istituto Ortopedico Rizzoli, SC Laboratorio di
Immunoreumatologia e Rigenerazione Tissutale, Bologna,
Italy

Presented work related to WG2

Keywords Chondrogenesis, Low-intensity pulsed ultrasound,
Adipose-derived stromal cells, Hydrogel, Cartilage
regeneration

Authors Enrico Lenzi, Giovanni D’Atri, Cristina Manferdini, Elena Gabusi, Alessia Bacci, Diego
Trucco, Lorenzo Vannozzi, Manuela Piazzi, Marta Columbaro, Jessika Bertacchini, Leonardo
Ricotti, Gina Lisignoli

Abstract

Purpose: Articular cartilage injuries have a limited potential to heal and may lead to
osteoarthritis (OA). The development of hydrogels capable of providing a biomimetic
environment that promotes stem cell differentiation, combined with biophysical stimulation
using low-intensity pulsed ultrasound (LIPUS), represents a promising approach for OA
treatment. The aim of this study was to evaluate three different dose-controlled LIPUS
frequencies on the chondrogenic differentiation of human adipose stromal cells (ASCs) in an
RGD-modified hydrogel.

Methods: Human ASCs (2x1076 cells/mL) were embedded in a VitroGel-RGD hydrogel and
stimulated with LIPUS (1, 3 and 5 MHz frequencies) every 2 days until day 10 of culture and
chondrogenically differentiated for 28 days. Viability tests were conducted on day 2 and 10,
while extracellular matrix formation was evaluated with gene expression,
immunohistochemistry, transmission electron microscopy and mechanical assessments on day
2,10 and 28. Integrin B1 receptor blocking experiments were performed with GRGDSP and
Western-Blot analyses on day 10.

Results: In all hydrogels, LIPUS did not affect viability. The 5 MHz frequency was the most
effective treatment for increasing hyaline cartilage markers (COL2, ACAN), while reducing
fibrosis (COL1) and hypertrophy (COL10). TEM evidenced a well-organized ECM with mature
collagen fibers and the highest compressive resistance and toughness. Blocking experiments
confirmed involvement of the integrin 1 receptor and FAK/ERK pathway.



Conclusions: Among the tested LIPUS frequencies, 5 MHz best increased chondrogenesis of
human ASCs in RGD-modified hydrogels, representing a promising and non-invasive mechanical
stimulation strategy for future clinical joint-repair applications.

Acknowledgments: Funded by EU-Horizon 2020 program, grant No.814413, project ADMAIORA.

#002 Biofunctionalized GelMA-Based Hydrogels for
Osteochondral Tissue Engineering toward Mosaicplasty
Applications

Poster presenter name Sophie Roffeis

Organisation University for Continuing Education Krems, Austria

Presented work related to | WG2

Keywords (max. 5) osteochondral tissue engineering, GelMA (gelatin
methacryloyl), biphasic scaffold, mosaicplasty

Authors Sophie Roffeis, Christoph Bauer, Rosa Maria Nothnagel, Alexander Otahal, Stefan
Nehrer

Abstract

Mosaicplasty, the transplantation of osteochondral grafts from non-weight-bearing regions to
damaged cartilage sites, is an effective treatment for small- to medium-sized cartilage
defects but is limited by graft availability and donor-site morbidity. Osteochondral tissue
engineering offers a promising alternative by generating constructs that recapitulate the
native osteochondral unit.

Biofunctionalized gelatin methacryloyl (GelMA)-based hydrogels were developed to mimic
cartilage and subchondral bone. The cartilage-mimetic layer comprised GelMA (10% w/v),
HAMA (0.5% w/v), and CSMA (0.5% w/v), whereas the bone-mimetic layer consisted of GelMA
(10% w/v), hydroxyapatite (0.6% w/v), and tricalcium phosphate (0.4% w/v), reinforced with a
3D-printed polycaprolactone (PCL) scaffold. Formulations were characterized for mechanical
(uniaxial compression), morphological (SEM), rheological, and swelling properties, as well as
cytotoxicity and cell viability.

All hydrogels were non-cytotoxic and supported high cell viability. Compression testing
demonstrated a mechanical gradient, with the PCL-reinforced bone layer reaching a higher
compressive modulus (935.1 = 143.0 kPa) than the cartilage layer (148.9 £ 5.7 kPa) and the
unreinforced bone layer (120.4 + 4.0 kPa). SEM revealed ceramic particle inclusions within the
bone-mimetic hydrogels, whereas cartilage-mimetic hydrogels displayed a homogeneous
microstructure. Swelling studies confirmed a higher swelling ratio (6.80 + 0.04 vs. 4.78 = 0.20)
and water content (87.18 £ 0.06% vs. 82.70 = 0.61 %) in the cartilage layer than the bone layer.
Rheological analysis indicated lower storage moduli (G') for the cartilage formulation than the
bone formulation (37 °C, 1 % strain: 85.1 + 38.5vs. 120.3 + 26.5 Pa), while both showed
comparable linear viscoelastic regions.

Herein, we present a promising set of hydrogel formulations for further developmentin
osteochondral tissue engineering. As a next step, Hoffa fat pad-derived mesenchymal stem
cells will be encapsulated within biphasic hydrogel constructs and cultivated in a dual-
chamber bioreactor to promote tissue maturation toward functional osteochondral plugs for
mosaicplasty.
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Abstract
Purpose: In the early phases of knee osteoarthritis (OA), there are opportunities to slow disease

progression, especially in individuals with overweight or obesity. Although weight loss reduces OA
symptoms, evidence for effective lifestyle interventions in clinical practice is limited. Therefore,
we aimed to evaluate the effectiveness of a combined lifestyle intervention (CLI) for people with
early knee OA symptoms and overweight or obesity compared to usual care.

Methods: This pragmatic randomized controlled trial with a two-year follow-up was conducted in
primary care. Adults with early knee OA symptoms (24 months) and overweight or obesity were
randomized (1:1) to either the “Beweegkuur” CLI plus usual care or usual care alone. The two-year
CLI, embedded in the Dutch healthcare system, targets physical activity, nutrition, and behavioral
skills to achieve 25% weight loss. Primary outcomes were achieving 25% or =5 kg weight loss, self-
reported knee pain, and structural knee OA progression on MRI over 24 months. Intention-to-treat
analyses were performed using linear mixed models.

Results: A total of 218 participants were included (65% women; mean age 59 years (standard
deviation (SD) 6); mean BMI 33 kg/m2 (SD 5)), with 109 in each group. There was no between-group
difference in achieving 25% or =5 kg weight loss (odds ratio (OR) (95% confidence interval (Cl)):



0.85(0.42t0 1.73)), knee pain at rest and during activity (mean difference (95% CI): -0.34 (-0.85 to
0.17) and -0.29 (-0.82 to 0.24), respectively) over 24 months (Figure 1). Only lateral tibiofemoral
bone marrow lesion progression was more frequent in the CLI group (OR (95% CI): 2.60 (1.09 to
6.21)) at 24 months; other MRI features showed no differences.

Conclusions: Adding a CLI to usual care was not effective for weight loss, reducing pain, or
slowing structural progression of knee OA.
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Figure 1 — Knee pain at rest (A) and during activity (B) over time by group. Data are represented as mean
and standard deviation. Abbreviations: CLI = combined lifestyle intervention; NRS = numeric rating scale.
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Contogiorgis

Abstract

Purpose: The traditional use of medicinal plants for the management of inflammatory diseases
has long been a valuable source of knowledge for the identification of natural bioactive
compounds with potential therapeutic applications. The rich ethnobotanical heritage of Eastern
Macedonia and Thrace provides valuable information for the selection of plant species that can
be scientifically evaluated for their biological properties.

Methods: A literature review of Greek publications was conducted to investigate the traditional
use of medicinal plants for chronic diseases in Eastern Macedonia and Thrace. Based on their
ethnopharmacological relevance and the available scientific evidence, Teucrium polium, Nerium
oleander, and Dracunculus vulgaris were selected for further investigation.

Results: The literature review identified Teucrium polium, Nerium oleander, and Dracunculus
vulgaris as important medicinal plants in the traditional medicine of Thrace. These species have
traditionally been used for the management of various inflammatory conditions, including
arthritis and inflammatory skin disorders. Furthermore, the available literature indicates that they
contain bioactive compounds with anti-inflammatory and antioxidant properties, supporting their
ethnopharmacological relevance.

Conclusions: The traditional knowledge of Eastern Macedonia and Thrace represents an
important basis for identifying medicinal plants with potential therapeutic value. The available
literature supports the further scientific investigation of the selected species and highlights the
importance of the ethnopharmacological approach in the search for novel natural bioactive
compounds for the management of chronic inflammatory diseases.
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Presented work related to | WG2
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NF-kB pathway

Authors Noreen Latief, Muhammad Usman, Umar Sajjad

Abstract

Purpose: Inflammation-induced oxidative stress heavily compromises the survival and
therapeutic efficacy of transplanted human adipose derived mesenchymal stem cells
(hADMSCs). This study evaluated the antioxidant, anti-inflammatory, and anti-apoptotic potential
of Coffea arabica (CA) leaves extract as a preconditioning agent to shield hADMSCs from
monosodium iodoacetate (MIA)-induced oxidative cytotoxicity.

Methods: Characterized hADMSCs (CD105", CD73", CD90", CD45~, CD347) were divided into
four groups: an untreated control, an MIA-stressed group (10 uM), and two preconditioned groups
treated with CA extract (10 ug/ml or 50 pug/ml) 24 hours post-MIA exposure. In vitro assessments
evaluated cellviability, cytotoxicity (LDH, ALP), cellular senescence, superoxide dismutase (SOD)
activity, and the molecular regulation of the NF-kB pathway alongside associated apoptotic and
inflammatory markers.

Results: The phenolic- and flavonoid-rich CA extract displayed no cytotoxicity toward hADMSCs.
CA preconditioning significantly mitigated MIA-induced cellular aging and hypoxic stress,
resulting in enhanced proliferation, increased cell viability, reduced LDH/ALP leakage, and
elevated SOD antioxidant activity. Mechanistically, CA-preconditioned hADMSCs demonstrated
a distinct downregulation of the NF-kB pathway (p65, p105), matrix metalloproteinase (MMP-13),
apoptotic markers (Caspase 3), and pro-inflammatory factors (TNF-q, IL-1B, IL-6, prostaglandin
E2). Concurrently, expression of the anti-apoptotic marker Bcl-2 was significantly upregulated.

Conclusions: Preconditioning hAADMSCs with Coffea arabica leaves extract effectively bolsters
stem cell survival, enhances proliferation, and drives robust resistance against oxidative and
inflammatory microenvironments in vitro. This phytochemical-assisted strategy directly
modulates the NF-kB and apoptotic pathways, offering a promising baseline approach to
optimize the therapeutic efficacy of stem cell-based tissue regeneration.
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Meryem imran Uslu, Candan Kale Sari
Abstract

Background: Knee osteoarthritis (OA) is a common musculoskeletal disorder characterized by
pain, functional limitation, and reduced quality of life. Chronic low-grade inflammation and
oxidative stress contribute to disease progression and functional decline. Nutritional
supplements and nutraceuticals have gained increasing attention as adjunctive therapies due
to their potential anti-inflammatory and antioxidant effects. However, current evidence
remains largely focused on pain outcomes, and their effects on physical function are still
unclear.

Aim: To evaluate the effects of nutritional supplements and nutraceuticals on functional
outcomes in individuals with knee osteoarthritis.

Methods: A systematic search was conducted in PubMed, Scopus, and Web of Science
between February and March 2026. The search strategy included the terms “knee
osteoarthritis”, “supplement*”, “nutraceutic*”, “bioactive compound*”, “plant extract*”, and
“randomized controlled*”. Randomized controlled trials published between January 2016 and

March 2026 assessing functional outcomes in adults with knee OA were included.

Results: A total of 648 records were identified. After removal of 212 duplicates, 436 records
were screened, and 215 full-text articles were assessed. Seventy-six randomized controlled
trials were included. Functional outcomes were most commonly assessed using WOMAC,
followed by KOOS, Lequesne Functional Index, SPPB, and mobility-based tests. Most studies
reported improvements in physical function and disability. Positive effects were frequently
observed with collagen-based supplements, Boswellia serrata, probiotics, vitamin D, garlic,
resveratrol, and multi-ingredient nutraceuticals. Some studies reported neutral results, while a
small number showed no significant benefit.
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Conclusion: Nutritional supplements and nutraceuticals may improve functional outcomes in
knee osteoarthritis, but heterogeneity in interventions and outcome measures limits
comparability. Further high-quality randomized controlled trials are needed.

Systematic Review Registration: PROSPERO registration no. CRD420261331016.

#007 High-fat and high-fat/sugar diets least to synovial
ECM remodelling

Poster presenter name Jodo Henriques

Organisation Oulu University

Presented work relatedto | WG2

Keywords (max. 5) obesity, synovium, fibrosis, extracellular matrix

Authors Jodo Henriques, Tianqi Zhang, Kelly Warmink, Zahra Sarmadian, Sanna Palosaari,
Nancy Duarte-Delgado, Maija Risteli, Harrie Weinans, Mikko Finnila, Jaqueline L. Rios, Ali
Mobasheri

Abstract

Synovial activation is a key feature of osteoarthritis (OA) that plays an important role in joint
homeostasis. This study aims to evaluate histopathological changes in synovial tissue induced
by obesogenic diets in a rat model of OA. A post hoc analysis was performed on synovial tissue
from a previously published diet-induced OA model using twelve-week-old male Wistar-Han
rats. Animals were fed ad libitum with regular chow, a high-fat diet (HF), or a high-fat/
highsucrose diet (HFS) for 24 weeks. After 12 weeks of dietary intervention, OA was unilaterally
induced by creating grooves on the femoral condyles of the right knee joint. At the study
endpoint, whole knee joints were harvested, fixed, decalcified, paralin-embedded, sectioned
coronally at 5 um thickness and 200 um intervals, and stained with Safranin O/Fast Green.
Synovial pathology was semi-quantitatively scored based on synovial lining and sublining
hyperplasia, inflammatory cell infiltration, vessel abundance and penetration, and stromal
fibrosis. HFS-fed rats with non-operated joints showed significantly higher synovitis scores
compared with chow-fed controls (median 8.17 vs 13, p = 0.02). This increase was mainly
driven by synovial lining thickening (p = 0.01), sublining hypercellularity (p = 0.0008), and
stromal fibrosis (p = 0.0003) (Figure 1C). In contrast, HF-fed rats showed a milder synovial
response, with significant changes limited to sublining fibrosis (p = 0.02). Groove surgery
increased synovitis scores in chow and HF-fed rats, but not in HFS-fed rats, where synovitis
was already elevated (Figure 1B).

This study demonstrates that obesogenic diets, specifically the ones enriched in fat and
sucrose, lead to synovitis in Wistar-Han rats, even in the absence of joint trauma. These
findings highlight the synovium as a key tissue responsive to obesogenic exposure and support
its potential contribution to OA development.
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Figure 1 - The effect of diet and surgical intervention on synovium.
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Abstract

Purpose: Nutrient transport limitations under static culture conditions may compromise
tissue viability in complex osteochondral ex vivo co-culture models. When bovine
osteochondral and synovial tissues were co-cultured for 7 days in low-glucose (LG, 1 g/L)
medium, viability analysis revealed a higher cell death in the deep zone cartilage. This study
therefore aimed to develop a mathematical model of glucose transport and consumption,
with a particular focus on cartilage, and to provide the interpretation for spatial cell-viability
patterns in cartilage.

Methods: Tissue specific glucose consumption was experimentally determined over 24 h for
cartilage, bone, and synovial tissue cultured separately in 2 mL of LG culture medium.
Glucose consumption rate was fitted with first-order kinetics yielding a specific rate constant,
normalized to cartilage wet mass of 1.36 x 1073 L/(g-h).

Glucose transport in intact cartilage was represented by a two-dimensional axisymmetric
diffusion—-reaction model coupled to an ordinary differential equation describing glucose
concentration in a well-mixed culture medium reservoir. The modeled cartilage geometry was
set to a cylinder (8 mm diameter, 2 mm thick), with glucose entering through the upper and
radial surfaces and a no-flux boundary imposed at the cartilage-bone interface. A glucose
diffusion coefficient of 2.5 x 107¢ cm?®/s was applied [1]. Experimentally derived bone and
synovial tissue consumption rates were incorporated as piecewise constant sink terms. The
complete system, containing 3 mL of medium, was simulated over 7 days with daily medium
replacement as in the main experiment.

Results and Conclusions: The model generated glucose-concentration maps and depth-
dependent concentration profiles, where regions with glucose concentrations below 0.1 g/L
were classified as glucose-deficient. The model accurately identified nutrient-limited regions
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in the deep zone cartilage and supported the interpretation of experimentally observed

viability patterns.

[1]1 Maroudas A, Distribution and Diffusion of Solutes in Articular Cartilage, Biophysical
Journal, 10, 365-379

#009 Inflammatory Effects on Friction and Biological
Response of Cast and 3D-printed CoCrMo for Joint
Applications

Poster presenter name Rosa Maria Nothnagel

Organisation University for Continuing Education Krems & AC2T research
GmbH

Presented work related to | WG2

Keywords (max. 5) CoCrMo, 3D printing, Inflammatory environment, Biotribology,
Cellular activity

Authors Rosa Maria Nothnagel, Leonarda Vukonic, Timea Varadi, Friedrich Franek, Manel
Rodriguez Ripoll, Stefan Nehrer, Christoph Bauer

Abstract

Purpose: This study investigates how inflammatory conditions representative of osteoarthritis
influence friction behavior and biological activity in cast and 3D-printed cobalt-chromium-
molybdenum (CoCrMo) implant materials, building on previous findings on their mechanical and
biological performance.

Methods: Experiments were conducted on cast and 3D-printed CoCrMo under cartilage-like
conditions, with and without exposure to pro-inflammatory cytokines (IL-18 and TNF-qa). Friction
was measured over time, and metabolic activity of cartilage tissue samples was assessed using
XTT assays. These results were interpreted in the context of earlier in vitro biotribological and

cytotoxicity studies.

Results: The cast material exhibited lower friction than the 3D-printed material under all
conditions. Inflammatory exposure reduced friction in both materials compared with non-
inflammatory conditions, indicating altered lubrication behavior possibly related to protein-
mediated surface interactions rather than material degradation.

Previous studies demonstrated comparable friction and wear behavior of wrought and 3D-printed
CoCrMo under non-inflammatory conditions despite microstructural differences (1-2), indicating
that inflammatory conditions may reveal performance differences not apparent under baseline
testing.

Despite similar frictional trends, metabolic activity of the 3D-printed material remained
unchanged under inflammatory conditions, whereas the cast material showed increased activity.
This divergence between frictional and biological responses suggests that tissue activation is
influenced more by material-dependent surface characteristics and metal-ion-related biological
effects than by friction magnitude alone, potentially involving matrix remodeling processes such
as matrix metalloproteinase (MMP) activity.
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Conclusions: Although cast and 3D-printed CoCrMo show comparable baseline performance,
inflammatory conditions reveal material-dependent differences in lubrication behavior and
biological response. These findings highlight the importance of considering osteoarthritic
environments when evaluating implant materials and support the development of patient-
specific implants.

Shortened reference list, due to space limit:

1) Nothnagel et al., https://doi.org/10.1016/j.jmbbm.2025.107024.
2) Nothnagel, et al., https://doi.org/10.1007/s40735-024-00920-7.
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Abstract

Osteoarthritis progression is associated with inflammation-driven degradation of the cartilage
extracellular matrix, leading to impaired load-bearing function. However, many in vitro
osteoarthritis models are mainly assessed using biochemical or histological readouts, while
direct evaluation of functional mechanical changes remains less established. This study aims
to assess whether inflammatory stimulation alters the mechanical performance and structural
organisation of engineered cartilage constructs.

Cartilage-like constructs were generated using gelatin- and carboxymethyl cellulose-based
cryogel scaffolds. Goat articular chondrocytes were seeded onto the constructs and cultured
for 14 days in differentiation medium to promote extracellular matrix deposition. Constructs
were then maintained under control conditions or exposed to an inflammatory stimulus using
IL-1B (10 ng/mL). Functional characterisation included unconfined compression, indentation
testing, tensile testing, and stress-relaxation analysis to evaluate bulk and local mechanical
properties. Histological staining with Safranin-O and Picrosirius Red was used to assess
glycosaminoglycan distribution and collagen organisation.

This study defines an integrated experimental workflow combining inflammatory stimulation
with complementary mechanical and structural readouts. This approach enables assessment
of functional cartilage degeneration beyond biochemical analysis alone and provides a
framework for correlating cytokine-induced matrix changes with altered load-bearing
behaviour.

Overall, this work supports the development of more predictive in vitro osteoarthritis models

by incorporating mechanical performance as a functional endpoint of engineered cartilage
degeneration.
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Introduction: Interactions between the immune system and cartilage are essential for
maintaining skeletal tissue homeostasis. Osteoclasts (OC), as immune-derived
multinucleated cells residing in skeletal tissues, localized adjacent to the hypertrophic zone
of cartilage, suggesting a role in regulating chondrocyte behavior. Osteoarthritis (OA) occurs
more frequently in women, indicating potential intrinsic sex-specific differences in cartilage
biology. This study aimed to investigate osteoclast-chondrocyte interactions, determine
whether OC alter chondrocyte responses to inflammatory stimuli, and explore potential sex-
dependent differences using a human organoid model.

Methods: Human osteoclast-chondrocyte organoids were generated using primary
chondrocytes isolated from male and female femoral heads and OC differentiated from male
and female CD14* monocytes using CSF-1 and RANKL (30 ng/mL). Co-culture organoids were
established at a 3:1 chondrocyte-to-OC ratio (150,000:50,000 cells), while chondrocyte
monocultures (200,000 cells) served as controls. Cultures were maintained under healthy
conditions with TGF-B1 (1 ng/mL), CSF-1, and RANKL, or exposed additionally to IL-18 and TNF
(1 ng/mL) to model inflammation. Cell viability, phenotype and gene expression were
assessed by Live/Dead staining, TRAP staining, and qPCR.

Results: After 7 days, co-cultured organoids self-organized into a central chondrocyte core
surrounded by a peripheral OC layer. TRAP staining confirmed OC localization, while
Live/Dead staining demonstrated high viability in both mono- and co-culture organoids after 7
days of culture (Fig1). Gene expression analysis revealed reduced MMP13, COL1A1, and
COL10A1 expression, while COL2A1 expression remained unchanged in co-cultures
compared with chondrocyte monocultures under both healthy and inflammatory conditions.
Furthermore, RANKL expression was upregulated exclusively in female-derived co-culture
organoids under inflammatory conditions.

Conclusions: This organoid model recapitulates aspects of native osteochondral
architecture and provides a platform for studying OC-chondrocyte crosstalk. OC modulated
chondrocyte phenotype by reducing hypertrophic and catabolic marker expression,
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suggesting a regulatory role. The observed sex-specific differences suggest intrinsic sex-
dependent regulation of OC-chondrocyte interactions.

B - -
A Control Control + F | 18

Co-culture

Mono-culture

Figure 1. Spatial organization and viability of osteoclast—chondrocyte
organoids. (A) TRAP staining (red: TRAP; blue: hematoxylin). (B)
Live/Dead staining (green: Calcein AM; red: ethidium homodimer).
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Abstract

Purpose: Healthy articular cartilage is largely avascular and hypoxic, whereas in osteoarthritis
(OA), this finely regulated low oxygen environment, and the associated hypoxia inducible
factor (HIF) mediated homeostatic responses are disrupted. HIF-1a stabilization in
chondrocytes induces classical hypoxia responsive changes and controls the anabolic and
catabolic responses of cartilage. HIF prolyl hydroxylase(PHD) inhibitors can maintain HIF
signaling despite changes in oxygen pressure. Clinically approved PHD inhibitor, Roxadustat
(FG-4592), has been shown to reduce the markers of hypertrophy, increase the levels of
proteoglycans, and decrease the intracellular reactive oxygen species of stem cells. However,
the effects of reverted hypoxic conditions on chondrocytes are unknown. In this study,
Roxadustat is tested as a potential candidate to prevent cartilage degeneration.

Methods: Chondrocyte pellets from 3 human donors were cultured for 21-days and
stimulated with 10ng/mlinterleukin(IL)-1B from day-14 to day-21to induce inflammation in
OA. The pellets were treated with 10uM Roxadustat from day-16 to day-21. Proteoglycan
content, gene expression, sulfated GAG(sGAG) content, secreted IL-6, and DNA content were
assessed.

Results: Roxadustat treatment significantly reduced the HIF1a gene expression in both
inflamed and non-inflamed chondrocyte pellets and increased the HIF2a gene expression in
non-inflamed pellets while increasing the gene expression of HIF PHD2, collagen PHD1 and
collagen PHD2 in both inflamed and non-inflamed pellets.

Even though Roxadustat significantly increased the sGAG content of non-inflamed pellets, the
sGAG content in inflamed pellets did not recover.

Furthermore, histological staining shows increase in proteoglycan content when the inflamed
pellets are treated with Roxadustat in two donors and immunostaining indicated reduced
PHD2 and MMP13 protein expression after Roxadustat treatment.

Additionally, Roxadustat did not increase the DNA content of chondrocyte pellets.

Conclusion: These findings suggest that Roxadustat may support cartilage matrix

homeostasis in specific conditions but may not be sufficient as a standalone strategy to
prevent inflammation-driven cartilage degeneration.
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Abstract

Purpose: This study investigates whether cholinergic modulation via donepezil, an FDA-
approved acetylcholinesterase inhibitor for the treatment of Alzheimer’s disease, could
reduce monocyte migration by using a patient-derived IFP/synovium-on-a-chip model of
osteoartritis (OA).

Methods: IFP tissue, synovial membrane, and synovial fluid were collected from patients
undergoing surgery for Kellgren-Lawrence grade 3-4 primary knee OA. Mean age was 65.8 =
7.8 years, 66.7% of patients were female, and mean BMlwas 33.8+11.4 kg/mz. Radiographs
were graded by two blinded orthopedists. Synovial fibroblasts were isolated from synovial
membranes and mesenchymal cells were isolated from IFP tissues obtained at surgery.
HUVEC were used to form an endothelial barrier. Patient synovial fluid collected during
surgery was used to stimulate monocyte migration. The passage of GFP-expressing THP-1
cells, an immortalized human monocyte cell line, were monitored by confocal microscopy.
Donepezil (200 uM) was tested to asess affect of CAP on THP1 migration.

Results: The synovium was modeled using a three-compartment system. The left
compartment consisted of a low density of synovial fibroblasts (1x10%) embedded in Collagen
[, while the right compartment contained a higher density of synovial fibroblasts (5x10%) in
Matrigel. The third compartment contained IFP-derived cells. To create a cellular barrier,
endothelial cells were seeded onto the Collagen | compartment, and THP-1 cells were
subsequently added on top. The addition of synovial fluid to the Matrigel compartment
stimulated monocyte migration across the endothelial barrier within 5 hours. However,
treating the THP-1 cells with Donepezil significantly reduced this synovial fluid-induced
migration.

Interim Conclusions: This patient-derived IFP/synovium-on-a-chip model reproduces key
features of OA-related synovial inflammation and allows direct observation of monocyte
infiltration. The reduction in monocyte migration after donepezil treatment supports the
modulation through CAP in OA. The model may serve as a clinically relevant platform for the
evaluation of personalized therapeutic options.
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Purpose: Physiological intra-articular knee temperature is approximately 32°C, whereas most
in vitro and ex vivo cartilage culture studies are routinely performed at 37°C. Since
inflammation and metabolic dysregulation play central roles in osteoarthritis, culture
temperature may influence tissue responses and the physiological relevance of experimental
models. This study investigated the effects of physiological joint temperature on cartilage
under healthy and inflammatory conditions.

Methods: Bovine osteochondral explants were cultured at physiological knee temperature
(32°C) or routine tissue culture temperature (37°C) under high- and low-glucose (HG vs LG)
conditions, with or without inflammatory stimulation using IL-18 and TNFa (1 ng/mL). Cell
viability, gene expression, NO and glycosaminoglycan (GAG) release were evaluated using
Live/Dead staining, RT-qPCR, Griess assay, and DMMB assay, respectively.

Results: Physiological temperature was associated with improved cell viability, with viable
cells largely preserved throughout the cartilage under both HG and LG conditions, whereas
explants cultured at 37°C in LG medium exhibited cell death in the central deep zone of the
cartilage. SOX9 expression was reduced at 32°C across all conditions. Under inflammatory
condition, IL6 expression was reduced at 32°C in both glucose conditions, while MMP13
expression decreased at 32°C in HG medium. Conversely, GLUTT expression was increased at
32°C in LG medium compared to 37°C under healthy condition. Under inflammatory
condition, 37°C led to higher GAG and NO release at 37°C compared to 32°C.

Conclusions: Physiological knee joint temperature (32°C) better preserved chondrocyte
viability and reduced the expression of inflammatory and catabolic markers compared with
37°C. These findings highlight physiological joint temperature as an important experimental
variable that should be considered when developing ex vivo models for osteoarthritis
research.
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Purpose: Genome base editing enables precise single nucleotide changes without introducing
double-strand breaks. Despite its therapeutic potential, base editing has not been widely applied
in cartilage or osteoarthritis (OA) research. This study aims to establish efficient CRISPR-based
base editing directly in articular chondrocytes and to evaluate editor delivery, activity, and editing
efficiency. Demonstrating reliable base editing in native cartilage cells provides a foundation for
extending this approach to multiple clinically relevant genes associated with cartilage disorders
and osteoarthritis.

Materials & Methods: To demonstrate adenine and cytosine base editor (ABE/CBE) performance
on chondrocytes, articular chondrocytes are transfected by electroporation with fluorescent
reporter constructs, single guide RNA (sgRNA), and base editors. Editing efficiencies are
quantified by Sanger sequencing, and reporter activities are assessed with flow cytometry and
fluorescence microscopy. To evaluate whether base editor delivery alone influences chondrocyte
function and gene expression, transcriptomic and bioinformatic analyses are performed
comparing edited cells with wild-type controls. Cartilage cell models are generated to assess
chondrogenesis and cell proliferation by histological stainings and pellet growth measurements.
To demonstrate proof of concept, validated sgRNAs targeting endogenous loci are used to
perform base editing using the optimized protocol in chondrocytes.

Results: Preliminary data demonstrate highly efficient base editing in primary human articular
chondrocytes. Using ABE, A-to-G conversion efficiencies of 88% and 93% were achieved at
positions A4 and A7 of the GATA1 motif within the BCL11A enhancer, and a 49 % 72A>G
editing for RMRP variant. Using CBE, 97% C-to-T editing was achieved at

positions C85 and C86 in the exon 4 of TNFR1, generating an early stop codon.

Conclusions: The successful establishment of functional base editing in native cartilage cells

provides a robust foundation for precise modelling of osteoarthritis related gene variants and
supports the future development of gene-corrective strategies in cartilage tissue engineering.
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Abstract

Aim: Protein synthesis, a process during which ribosomes translate mRNAs into proteins, is
critical for chondrocytes and cartilage homeostasis. Nevertheless, ribosomes are rarely
studied. Post-transcriptional modifications of ribosomal RNAs (rRNAs; 2’-O-ribose methylation
(2’-O-me) and pseudouridylation (1)), and variations in the ribosomal proteome are major
sources of ribosome heterogeneity that fine-tune cellular translation. While studies implicating
ribosome heterogeneity in OA pathology are emerging, its role in chondrocyte ageing is
unexplored. We investigated ribosome heterogeneity and chondrocyte' translation capacity in
young and old OA articular chondrocytes.

Methods: Human primary articular chondrocytes were isolated from young donors with no
gross signs of OA (n=3; 29-37 yo) and old OA patients undergoing total knee replacement
surgery (n=3; 71-74 yo). RiboMethSeq and HydraPsiSeq were used to profile and quantify rRNA
2’-0O-me and . Ribosomal proteome was assessed by LC-MS/MS. Translation capacity was
measured using a puromycilation assay.

Results: We identified site-specific changes in 2’-O-me and @ profiles (Figure 1A) and well as
changes in ribosome protein compositon in old and OA chondrocytes (Figure 1B). Differential
2’-0O-me levels at 28S-U3694 were particularly interesting due to its location within the tRNA
exit (E)-site, a region crucial for translation fidelity (Figure 1C). Complementing this, the
riboproteome analysis revealed a distinct change in the abundance of RPS27L, a ribosomal
protein with roles in mediating preferential translation. Lastly, we measured an increased
translation capacity in the old and OA chondrocytes (Figure 1D).
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Figure 1: (A) Ageing & OA — associated changes in rRNA 2°-0-me and y profiles and (B) ribosomal
protein composition. (C) The location of 285-43694 nucleotide (highlighted in orange) within the
structure of the human ribosome. (D) Ageing & OA — associated changes in chondrocytes’

transiation capacity.

Conclusions: We identified differential rRNA PTM profiles and ribosomal protein composition
in ageing and OA chondrocytes. These could be relevant for translation finetuning, particularly
in the regulation of translation fidelity and preferential translation. This, together with the data
on increased translation capacity, indicates that ribosome heterogeneity and function are

(de)regulated in ageing and OA.
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Purpose: For cartilage therapies in osteoarthritis (OA), drug delivery remains a major challenge
due to the dense extracellular matrix. In this study, we evaluated if an ultrasonically actuated
medical needle (USaMN) can improve delivery of a CRISPR/Cas9 ribonucleoprotein (RNP)
complex into articular cartilage (AC).

Methods: Ared fluorescent protein-labeled Cas9 protein complexed with a guide RNA targeting
the RELA gene was combined with cationic lipid transfection reagent
CRISPRMAX™lipofectamine. Bovine and human AC tissue explants submerged in transfection
solution were treated once (1x) or twice (2x) for 30 min with the USaMN, at a frequency of 31.1
kHz, 50 % duty cycle different amplitudes. Samples were frozen 24 h after US treatment and 5
pm cryosections were stained to evaluate delivery, viability and matrix integrity.

Results: In bovine AC, passive diffusion (PD) for 30 min resulted in superficial delivery of RFP-
labeled CRISPR/Cas9 complex. Stimulation with the USaMN improved both delivery efficiency
and depth. Quantification showed a significant increase in cellular and nuclear internalization
up to 500 pm from the tissue surface. Human AC explants were assigned an OARSI score and
categorized as either mild OA or moderate/severe OA. PD and pre-treatment with US (PreUS)
resulted in poor delivery, while stimulation with the USaMN improved delivery. In mild OA, US
significantly increased cellular and nuclear internalization proportional with the US amplitude.
In moderate/severe OA the increase in delivery was not proportional to the US amplitude,
suggesting that differences in tissue integrity may require different US parameters for optimal
delivery efficiency.

Conclusions: Treatment with the USaMN for 30 min enhances delivery of CRISPR/Cas9 RNP
complex to bovine and human AC with a limited effect on viability and matrix integrity. The US
parameters used here significantly improved not only delivery efficiency, but also delivery
depth.
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Purpose: Osteoarthritis (OA) is a highly prevalent joint disease driven by dysregulated
mechanobiological and inflammatory signaling. Cartilage-on-chip (CoC) platforms provide
advanced microfluidic models that better recapitulate the joint microenvironment and
dynamic mechanical forces than conventional in vitro models. This study investigated OA-
related gene expression in response to mechanical loading and inflammatory stimulation using
a CoC platform.

Methods: Primary bovine chondrocytes were isolated from bovine articular cartilage and

encapsulated in 2% agarose hydrogel within CoC devices. Cells were cultured for 5 days,
including sinusoidal dynamic mechanical loading (300 mbar, 1 hour/day) on days 3 and 4, with
or without pro-inflammatory cytokine stimulation (10 ng/mL TNF-a and IL-1B). On day 5, total
RNA was extracted, and relative gene expression was assessed by RT-qPCR and normalized to
B-actin. Statistical analysis was determined using the Kruskal-Wallis test with Dunn’s post hoc
analysis.

Results: Dynamic mechanical loading differentially regulated mechanosensitive, matrix, and
inflammatory gene expression. Mechanosensitive ion channel TRPV4 was significantly reduced
under dynamic loading and cytokine stimulation compared with dynamic loading alone (p =
0.003), whereas integrin beta-1 (ITGB7) expression was increased under dynamic loading
compared with static cytokine-treated conditions (p = 0.03). Combined dynamic loading and
cytokine stimulation resulted in the upregulation of IL6, TNF, and fibrotic marker COL1A1,
indicating an interaction between mechanical and inflammatory cues (p =0.02, p=0.01, and p
= 0.01, respectively). TNF expression was significantly upregulated under static cytokine-
treated conditions but reduced by dynamic loading alone (p = 0.02). In contrast, aggrecan
(ACAN) expression showed a modest but significant increase under dynamic loading (p = 0.02)
while COL2A7 and ADAMTS5 remained unchanged.

Conclusions: These findings demonstrate that this CoC platform captures mechanosensitive
and inflammatory interactions relevant to OA, providing a robust in vitro model to study how
biomechanical loading modulates inflammatory cartilage responses on bovine chondrocytes.
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Figure 1-Effects of mechanical loading and pro-inflammatory cytokines on bovine primary chondrocytes
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Abstract

INTRODUCTION

The pericellular matrix (PCM) encloses chondrocytes in native cartilage to form the chondron,
a functional unit that buffers mechanical and biochemical stress. During autologous
chondrocyte implantation (ACI), enzymatic isolation removes the PCM and disrupts this
protective microenvironment. We investigated whether restoring a collagen VI (COL-VI)-
enriched PCM could reconstruct a chondron-like structure and improve resistance to
inflammatory and mechanical stress.

METHODS

Human osteoarthritic chondrocytes were cultured in alginate for 14 days to regenerate PCM
before recovery as reconstituted chondrons. Chondrons or isolated chondrocytes were
embedded in GelMA and cultured for 7 days under *IL-1 and +multiaxial mechanical loading.
Matrix formation, inflammatory responses, and mechanobiological behaviour were analysed
by histology, immunofluorescence, qPCR and ELISA. Conditioned media were further applied
to human iPSC-derived sensory neurons, and neuronal calcium responses were assessed by
live-cell imaging.

RESULTS

Over 95% of reconstituted chondrons regained a COL-VI-positive PCM and retained a
chondron-like pericellular structure after transfer into GelMA (Figure 1A,B). Compared with
isolated chondrocytes, chondrons showed enhanced matrix-associated gene expression and
significantly attenuated IL-1B-induced inflammatory, catabolic and neurogenic responses,
including reduced IL6 (Figure 1C), IL8 and NGF expression (Figure 1D), accompanied by lower
IL6 and IL8 secretion. Mechanical loading further amplified IL-1B-induced inflammatory and
NGF expression in isolated chondrocytes but not in chondrons (Figure 1C,D). Furthermore,
conditioned media from chondrons inhibited calcium responses in iPSC-derived sensory
neurons, indicating modified cartilage—neuron communication.

DISCUSSION & CONCLUSIONS

Restoring a COL-VI-rich PCM reconstructs a functional chondron-like microenvironment that
enhances chondrocyte resilience to inflammatory and mechanical stress while modifying
cartilage-derived signalling to sensory neurons. PCM restoration may therefore improve the
robustness of cell-based cartilage repair strategies.
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Figure 1 Pericellular Matrix Restoration Enhances Resistance of Chondrocytes to
Inflammatory and Mechanical Stress

Immunostaining of COL-VI (A, green) and Safranin O/Fast Green staining (B, red arrows showing
chondrocytes with PCM), and inflammatory (IL6, C) and neurogenic (NGF, D) gene expression
of chondrons vs chondrocytes, in response to IL18 and multiaxial mechanical loading. N=3
Donors and n=9 replicates. Bars represent mean values with error bars indicating SEM.
Statistically significant differences indicated »#P <0.01, »#xP <(0.001.
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INTRODUCTION: Osteoarthritis (OA) is one of the most disabling musculoskeletal diseases,
for which no disease-modifying drugs are available. Thus, highlighting a pressing need for novel
therapeutic strategies. Emerging evidence implicates the Akt-mediated phosphorylation of
forkhead box O (FoxO) transcription factors in OA pathogenesis, making the FoxO-Akt axis an
attractive target. However, efforts to target FoxO have failed due to poor cellular uptake and
delivery. Aptamers, short single-stranded oligonucleotides, have emerged as a promising new
group of potential therapeutics to overcome these issues, due to their high specificity and
affinity. In this study, we aim to select aptamers targeting the FoxO3 phosphorylation sites and
thereby modulate the FoxO-Akt axis in OA.

METHODS: ssDNA aptamers were selected against serine 315 (Ser315), a phosphorylation site
of FoxO3, via in-vitro Systematic Evolution of Ligands by EXponential enrichment (SELEX). After
14 rounds of SELEX, the enriched aptamer pools were subjected to high-throughput
sequencing (HTS) to identify the most abundant aptamers for characterisation. Cellular uptake
of the enriched aptamer pool after 14 rounds of SELEX was evaluated using the GFP-FOXO
reporter cell line B13.

RESULTS: High-throughput sequencing (HTS) of the post-SELEX aptamer pool showed a
moderate decrease, of 26%, in the number of unique sequences found across the SELEX
process (Figure 1.A) when compared to the starting library (round 0). Furthermore, Cy5-labelled
round 14 aptamers co-localised with FoxO-GFP in B13 cells, suggesting cellular uptake (Figure
1.B).

CONCLUSION: HTS data shows modest enrichment of the aptamer pool after 14 rounds of
SELEX, indicating that additional SELEX rounds are necessary before proceeding to the
selection of the most abundant aptamers via HTS and subsequent characterisation of binding
affinities and effects on the FoxO-Akt axis.

A) 100 B)
920
80

70

Library complexity (%)

60 T T T T

T T
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SELEX rounds

FIGURE 1. (A) Decrease in the number of unique sequences identified across SELEX rounds.
(B) Overlap in FoxO3-GFP and aptamer pool (Cy-5) signal after incubation of round 14
aptamers with B13 cells.
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Abstract

Purpose:

Extracellular vesicles (EVs) derived from mesenchymal stromal cells (MSCs) are emerging as
promising mediators of cell-free regenerative therapies due to their capacity to modulate
inflammation and promote tissue repair. Menstrual blood-derived stromal cells (MenSCs)
provide a non-invasive MSC source with strong proliferative and paracrine potential. In
osteoarthritis (OA), articular cartilage experiences chronic mechanical stress, suggesting that
therapeutic systems capable of responding to biomechanical forces may enhance treatment
efficacy. Biomimetic scaffolds that replicate cartilage architecture may serve as reservoirs for
controlled EV delivery, however, whether mechanical loading can regulate EV release from such
materials remains largely unexplored. The aim of this study is to investigate mechanically
induced release of MenSC-derived EVs from PCL-modified biomimetic scaffolds under
conditions simulating osteoarthritic joint loading, using CFDA-based small-particle flow
cytometry, and to evaluate scaffold cytocompatibility.

Methods:

MenSCs were isolated from healthy donors and expanded in vitro. EVs were collected from
conditioned media using size-exclusion chromatography. Scaffolds designed to mimic
cartilage structure were surface-modified to enhance EV adsorption and stability. EV-loaded
scaffolds were subjected to controlled mechanical compression, while parallel samples were
maintained under static conditions. Released particles were collected at defined time points.
Intact membrane-enclosed EVs were quantified by flow cytometry following labeling with
carboxyfluorescein diacetate (CFDA), which becomes fluorescent after hydrolysis by
intravesicular esterases, enabling detection of biologically active vesicles. Fluorescence
triggering and calibrated reference beads were used to improve sensitivity for submicron
particles. Appropriate buffer and dye-only controls were included to exclude background
signals.

Results and Conclusions:

Mechanical compression promoted increased release of CFDA-positive vesicles compared
with static conditions, indicating load-dependent mobilization of intact EVs from modified
scaffolds. Temporal analysis suggested sustained vesicle release over multiple days following
stimulation. Biomimetic scaffolds enable mechanically triggered release of biologically active
MenSC-derived EVs. CFDA-based small-particle flow cytometry provides a sensitive approach
for quantifying intact vesicles released from biomaterials, while cytocompatibility data support
the suitability of this platform for regenerative applications. These findings highlight a load-
responsive strategy for controlled, cell-free therapies targeting cartilage repair in osteoarthritis.
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Abstract

Purpose: The transition from clinical phenotypes to biologically defined endotypes is a major
challenge in osteoarthritis (OA) research. Inflammatory OA (iOA) has emerged as a candidate
molecular endotype; however, the mechanisms distinguishing inflammatory from non-
inflammatory OA and linking local joint pathology with systemic immune alterations remain
incompletely understood. We hypothesize that trained immunity may contribute to the
inflammatory OA endotype through immune cell reprogramming, epigenetic regulation,
metabolic adaptation, and altered host-microbiome interactions. This project aims to define the
biological landscape of iOA by integrating cellular, molecular, metabolic, epigenetic, and
microbiome-derived signatures across joint tissues and biofluids to establish a framework for
patient stratification and future biomarker development.

Methods: The study comprises two complementary patient cohorts. The first includes patients

undergoing knee replacement surgery who are stratified into inflammatory and non-inflammatory
OA groups according to predefined multimodal inflammatory criteria. Synovial tissue, cartilage,
subchondral bone, peripheral blood, urine, and fecal samples are collected for integrated
profiling of immune, molecular, metabolic, epigenetic, and microbiome-associated features. This
cohortwill enable discovery of tissue-associated signatures characterizing the iOA endotype. The
second cohort is a longitudinal study designed to evaluate candidate minimally invasive
biomarkers through serial collection of synovial fluid and peripheral blood, complemented by
urine and fecal samples. Cross-compartment integration of tissue, biofluid, and microbiome data
willinvestigate associations between immune responses, epigenetic regulation, metabolism, and
trained immunity-associated signatures with the iOA endotype.

Project status and collaboration: The project is currently in the patient recruitment phase. This
poster presents the project rationale, study design, sampling strategy, and planned cross-
compartment data integration approach. The project provides opportunities for scientific
exchange and future collaborations in immunology, microbiome research, bioinformatics,
multiomics analysis, and biomarker validation to advance mechanistic understanding and
precision stratification of patients with osteoarthritis.
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Abstract

Purpose: Serum proteomics holds significant promise for identifying biomarkers for the
early diagnosis and molecular stratification of osteoarthritis (OA). However, the large
dynamic range of serum proteins hampers the detection of low abundant biomarkers due
to interference from highly abundant proteins. This study aimed to establish an optimized
serum proteomics workflow to improve the identification of low abundant proteins for OA
biomarker discovery and patient stratification.

Methods: Multiple depletion and enrichment strategies were systematically evaluated,
including acid/organic solvent precipitation, depletion columns, commercially available
depletion kits, and Covaris Adaptive Focused Acoustics (AFA). Downstream sample
preparation was optimized using the automated SP3 workflow on the Bravo platform by
assessing protein to bead ratios of 1:4, 1:10, and 1:20 with protein inputs of 20 pyg and 50
pg. Processed samples were analyzed using the Evosep One liquid chromatography
system coupled to a timsTOF Pro 2 mass spectrometer. Different diaPASEF acquisition
settings were systematically compared to maximize proteome dept h and quantitative
performance.

Results: Optimization of depletion, digestion, and acquisition parameters substantially
increased proteome coverage and improved the detection of low abundant serum proteins.
The combination of optimized depletion strategies, automated SP3 sample preparation,
and Evosep timsTOF Pro 2 analysis with optimized diaPASEF settings produced superior
sensitivity, reproducibility, and quantitative performance compared with conventional
workflows. The optimized workflow enabled deeper characterization of the serum
proteome and increased the identification of proteins with potential relevance to early OA
pathophysiology and molecular patient stratification.

Conclusions: This optimized serum proteomics workflow significantly enhances the
detection of low abundant proteins while maintaining robust analytical performance. The
integration of optimized sample preparation with EvoseptimsTOF Pro 2 and diaPASEF
provides a reliable platform for OA biomarker discovery and supports molecular patient
stratification, facilitating the development of precision medicine approaches for
osteoarthritis.



#024 Association Between Systemic Comorbidities and
Radiographic Severity of Knee Osteoarthritis: A Cross-

Sectional Analysis
Poster presenter name Yigitcan Karanfil
Organisation Hacettepe University, Department of Sports Medicine
Presented work related to | WG3
Keywords (max. 5) Knee, Osteoarthritis, Comorbidity, Hypertension

Authors Selin Demirel Misirli, Yasemin Polat, ibrahim Kuran, Mert Esme, Maria Kazakova,
Yigitcan Karanfil, Feza Korkusuz

Abstract

Background:

Knee osteoarthritis (KOA) is a multifactorial degenerative joint disease influenced not only by
mechanical factors but also by systemic comorbidities. Hypertension, diabetes mellitus,
thyroid disorders, and other chronic conditions may contribute to disease progression
through metabolic and inflammatory pathways. The relationship between common systemic
comorbidities and radiographic severity of KOA however is less evaluated. Therefore, the
primary research question of this study was whether common systemic comorbidities
independently associated with greater radiographic severity of knee osteoarthritis according
to the Kellgren-Lawrence (KL) classification. We hypothesized that hypertension, diabetes
mellitus, thyroid disorders, and other chronic conditions would be significantly associated
with higher KL grades, independent of age and body mass index.

Methods:

181 KOA patients were included in this cross-sectional analysis. Demographic data, body
mass index (BMI), and comorbidities including hypertension (HT), diabetes mellitus (DM),
thyroid diseases and other systemic conditions were recorded. Radiographic severity was
graded using the KL classification system (Grades 1-4). Associations between comorbidities
and KL grade were evaluated using the chi-square analysis. Ordinal logistic regression
analysis was performed to assess the independent effect of hypertension on radiographic
severity after adjustment for age and BMI. Statistical significance was set at p < 0.05.

Ethical approval was obtained from the Hacettepe University Non-Interventional Clinical
Research Ethics Committee (Approval No: SBA 25/369). The study was conducted in
accordance with the Declaration of Helsinki.

Results:

The mean age of the study population was 68.7 + 9.1 years, and the mean Body Mass Index
(BMI) was 29.4 = 4.5 kg/m” (Table 1). Hypertension was present in 56.4% of patients, diabetes
mellitus in 23.2%, thyroid disease in 21.5%, and other comorbidities in 60.2%. Radiographic
distribution according to KL classification was as follows: 30.4% Grade 1, 37.6% Grade 2,
21.5% Grade 3, and 10.5% Grade 4. Overall, 32.0% of patients had advanced radiographic
osteoarthritis (KL Grades 3-4). Patients with hypertension demonstrated a significantly higher
proportion of advanced KL grades compared to those without hypertension. Chi-square
analysis revealed a significant association between hypertension and KL grade (x* = 16.18, p =
0.001). In ordinal logistic regression analysis adjusted for age and BMI, hypertension remained
independently associated with higher KL grades (p = 0.003). Age and BMI were not significant
predictors in the model. No significant associations were observed between KL grade and
diabetes mellitus (p = 0.135), thyroid diseases (p = 0.850), or other comorbidities (p = 0.641).
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Table 1. Clinical Characteristics and Association Between Comorbidities and KL Grade

\Variable |In (%) or Mean = SD|KL 1-2 n (%)[[KL 3-4 n (%)||p value|
‘Age (years) H68.7 +9.1 H— H— H— ‘
[BMI (kg/m?) [29.4 4.5 [ - =
Hypertension 1102 (56.4%) 157 (55.9%) |45 (44.1%) [0.001

‘No Hypertension H79 (43.6%)

|66 (83.5%) |13 (16.5%) ||

IDiabetes Mellitus |42 (23.2%)

Thyroid Disease |39 (21.5%)

126 (66.7%) |13 (33.3%) ||0.850

|Other Comorbidities| 109 (60.2%)

( ) ( )
( ) ( )
25 (59.5%) |17 (40.5%) [0.135
( ) ( )
( ) ( )

|73 (67.0%) |36 (33.0%) |0.641
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Abstract

Purpose:

Synovial joints have traditionally been considered sterile environments. However, recent
studies have demonstrated the presence of microbial DNA in low-biomass tissues and body
fluids. While limited evidence suggests that bacterial DNA may be detected in the synovial
fluid of patients with osteoarthritis (OA), the presence and potential role of fungal
components remain largely unexplored. Furthermore, the relationship between synovial
microbial profiles and radiographic disease severity has not been fully clarified. The aim of
this study is to investigate the presence of bacterial and fungal DNA markers in the synovial
fluid of patients with knee OA and to evaluate the association between microbial profiles and
Kellgren—-Lawrence (KL) radiographic grades.

Methods:

This cross-sectional study included 11 patients with symptomatic knee OA who underwent
synovial fluid aspiration. Samples were collected under standardized aseptic conditions and
stored at -80°C or —20°C until analysis. Amplicon sequencing targeting the V3-V4 regions of
the bacterial 16S rRNA gene and the fungal ITS2 region was performed. Negative extraction
and amplification controls were included throughout the workflow to minimize false-positive
findings associated with low-biomass samples. Amplicon sequence variants (ASVs) were
identified using the DADAZ2 pipeline, and taxonomic assignment was conducted against the
SILVA database. ASVs with relative abundance below 2% and known contaminants were
excluded. Alpha diversity metrics and ASV distributions were compared across KL grades.

Results:

No fungal ITS2 DNA markers were detected in any synovial fluid sample. In contrast, bacterial
16S rRNA markers were identified in six samples stored at -80°C. Following quality control
and filtering procedures, 33 ASVs were retained for analysis. Only two ASVs were shared
across KL grades, indicating a limited core synovial microbiota. Overall microbial diversity was
low (observed ASVs: 6-25; Shannon index: 0.5-2.6), consistent with the low-biomass nature
of synovial fluid. The predominant bacterial phyla were Firmicutes, Proteobacteria, and
Spirochaetota. Genera including Staphylococcus, Streptococcus, Acinetobacter, and
Pseudomonas were detected and were consistent with bacterial taxa previously reported in
OA-associated microbiome studies. However, the clinical significance of several low-
abundance taxa remains uncertain.

Conclusions:
Bacterial DNA markers can be detected in the synovial fluid of patients with OA, whereas
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fungal ITS markers appear to be absent. The synovial microbiota is characterized by low
diversity and substantial inter-individual variability. These findings expand current knowledge
regarding microbial signatures in OA and support further investigation of microbiome-related
mechanisms, particularly within the context of the gut—joint axis, in larger patient cohorts.
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Abstract

Purpose

The most prevalent type of arthritis and the most frequent reason for total hip and total knee
replacement is osteoarthritis (OA). It is an aging condition that mostly affects the trapezo-
metacarpal joints of the thumbs, knees, and hips as well as the distal and proximal
interphalangeal joints. Fast-acting symptomatic drugs, slow-acting symptomatic
medications, and treatments that can alter the illness or result in structural changes are the
three categories of medications used to treat osteoarthritis. The degree to which patients take
their prescription medications as prescribed by their doctors is the broad definition of
adherence to (or compliance with) a pharmaceutical regimen. Nonadherence is the failure to
follow a recommended treatment plan, such as a medication schedule. This behavior may
have detrimental effects on one's health, especially for those with chronic onditions.
Methods

The study was designed as a cross-sectional survey by use of a self-administered 33-item
questionnaire. The study included 635 individuals collecting or buying drugs.

Three subcategories of poor prescribing were identified:

a) Overprescribing or overusing medications: giving higher dosages of medications than are
clinically necessary;

b) Underprescribing or underusing pharmaceuticals: failing to prescribe treatments that have
been shown to be safe and helpful.

c) Prescribing PIMs (potentially inappropriate medications) to patients or in spite of
documented drug-drug or drug-disease interactions are examples of inappropriate
prescribing.

Results

The non adherent subjects prevailed over adherent (n=370; 58.3% vs. n=265; 41.7%).
Conclusions

Inappropriate medication usage is one of the treatment challenge, particularly in chronic
disease, as OA. Poor prescribing and medication nonadherence are the two primary forms of
inappropriate medication usage in OA.
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Abstract

Purpose

The way we talk about osteoarthritis (OA) influences the general perception of the condition.
Often, individuals with OA are told it is ‘wear-and-tear’, ‘degeneration’, or ‘bone-on-bone’.
Using this ‘worn out joint’ language makes patients believe conservative treatment options are
ineffective and surgery will be the sole solution. To move from an ‘impairment-focused’
approach and towards a ‘participation-focused’ approach in OA, a common language to
explain and discuss OA is crucial. To develop a more appropriate language for OA, the
Metaphor Competition 2025 was launched.

Methods

For this competition, experts in the field of OA, either through their profession (e.g., scientists,
clinicians) or through lived experience, were invited to submit their metaphor to explain OA. A
panel with global representation, consisting of clinicians, people with lived-experience,
patient-advocacy group representatives, and clinical/basic scientists, reviewed all
submissions for clarity, appropriateness, and accuracy.

Results

A total of 70 metaphors were submitted and scored by the panel. The best-ranked metaphor is
presented in Figure 1. When assessing all submitted metaphors, a few key messages arose:

* As we get older, our joints will undergo changes.

¢ If we keep using our joints, we can positively influence their functioning.

¢ Maintaining or achieving the balance between loading and resting our joints is crucial for
long-term joint health.

Whether these key messages are best communicated through a metaphor of a rusty door
hinge (best-ranked), a fine-tuned piano (second-best-ranked metaphor), a flowing river (best-
ranked by clinicians and researchers), or a balancing seesaw (best-ranked by people with
lived experience, patient-advocacy group representatives, and clinicians) probably depends
on individual preferences, the context in which the metaphor is presented, cultural aspects,
and other inter-individual differences.

Conclusions

All presented metaphors communicated a desired proactive role for individuals with OA and
their caregivers, rather than presenting it purely as an inevitable, chronic, and intractable
disease.
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Osteoarthritis is like ‘A Stiff Door Hinge’; like a door that hasn't been used in a while,
the joints with ostecarthritis can feel stiff and creaky. But a stiff door hinge doesn’t
get better by staying still—it just gets rustier! Your joints work the same way. With
ostecarthritis, stiffress and discomfort might make you want to stop moving, but
gentle, regular movement—just like opening and closing a door—helps keep your
Joints feel and work a lot better. - Dr M. Kaneva, London, UK

Figure 1. Number 1 ranked metaphor (Runhaar et al. OAC 34(5), 2026).
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Abstract

Purpose: Despite international recommendations emphasizing patient education as a core
component of osteoarthritis (OA) management, little is known about how OA knowledge and
care experiences vary across Europe. This study assessed OA knowledge, identified common
knowledge gaps, and examined variation in self-reported guideline-recommended care across
European countries.

Methods: A cross-sectional online survey was conducted between August 2023 and January
2026 in countries participating in the NetwOArk COST Action. Adults with self-reported OA
diagnosed by a healthcare professional or fulfilling NICE clinical criteria were eligible. The
survey included demographic and clinical characteristics, an adapted 15-item Osteoarthritis
Knowledge Scale (OAKS), and the Osteoarthritis Quality Indicator questionnaire (OA-QI).
Knowledge scores ranged from 15-75, with higher scores indicating greater knowledge. OA-QI
scores reflected the proportion of eligible guideline-recommended care received.

Results: A total of 807 participants from 15 European countries were included (mean age 63.9
years; 80% women). Mean OA knowledge score was 49.7 (SD 7.1), ranging from 57.0 (SD 7.5)
in Northern Europe to 45.7 (SD 5.4) in Central and Eastern Europe. Knowledge was greatest
regarding physical activity, muscle strengthening, and healthy body weight, while
misconceptions persisted regarding disease progression and the role of imaging in OA
diagnosis. Higher knowledge was associated with longer disease duration, greater health
literacy, and higher socioeconomic position. Mean OA-QIl score was 66.9% (SD 23.6), with the
highest scores in Central and Eastern Europe (78%) and the lowest in Western Europe (62%).

Conclusions: Substantial variation exists across Europe in OA knowledge and self-reported
quality of care. Misconceptions about OA remain common, and higher knowledge does not
necessarily translate into better care. These findings highlight the need for targeted
educational interventions alongside improved implementation of guideline-based OA care.
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Data sharing: Following publication, de-identified data may be shared upon reasonable
request and after discussion with the authors regarding the proposed research objectives and
data use.
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Abstract

Purpose: Osteoarthritis (OA) is a major public health problem with a higher prevalence and
faster disease progression in women. Recently, microRNAs (miRNAs) have gained attention as
molecular regulators and potential biomarkers in OA pathogenesis, diagnosis, and monitoring.
This study mapped the scientific output of miRNA research related to osteoarthritis in women
using bibliometric methods to identify research trends, dominant themes, and future
directions.

Methods: A total of 586 publications published between 2008 and 2025 were retrieved from
the Web of Science Core Collection and analyzed. Eligible studies examined circulating
(serum), tissue-derived, and exosomal miRNAs in female osteoarthritis. Bibliometric analyses
were performed using VOSviewer and the bibliometrix package in R to evaluate contributions
by countries, institutions, journals, authors, and keyword co-occurrence networks.

Results: The United States led publication output, while King’s College London and the
University of Melbourne were prominent institutions. The Lancet and Osteoarthritis and
Cartilage ranked among the most influential journals, and Gupta R was the most productive
author.

Conclusion: Overall, the results highlight the growing focus on miRNAs—particularly exosomal
miRNAs—as candidates for non-invasive diagnostic biomarkers and targetable therapeutic
agents. This bibliometric overview provides a framework to guide future sex-specific and
translational miRNA research in female OA.
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Abstract

Purpose: Cationic nanoparticles (NPs) strongly interact with negatively charged tissues
such as articular cartilage, making them promising drug carriers for arthritis. NP transport

is governed by diffusion, electrostatics, steric hindrance, binding, and dynamic surface
modification via protein adsorption. Articular cartilage is a heterogeneous, degradable
polyelectrolyte system whose transport properties are altered by enzymatic remodeling
and synovial fluid during disease. We present a diffusion-based platform to study how NP
surface chemistry, matrix composition, and protein corona formation jointly regulate
spatiotemporal transport. Polyamidoamine (PAMAM) dendritic NPs with varied surface
functionalities were used as probes.

Methods: NP diffusion into porcine cartilage explants was quantified using a platform with
controlled boundary conditions enabling interaction-limited transport. PAMAM NPs (~6-7
nm) were functionalized to exhibit weak electrostatic interactions (PAMAM-FITC), steric
stabilization (PAMAM-PEG), or ligand-mediated binding (PAMAM-PEP). Cartilage was
enzymatically degraded to alter matrix charge or structure. Depth-resolved NP distributions
were monitored over time by confocal microscopy, including under synovial fluid conditions
mimicking inflammatory arthritis.

Results: PAMAM-FITC showed rapid surface partitioning followed by diffusion-dominated
penetration, with faster transport after charge reduction. PAMAM-PEG exhibited slower
diffusion and surface accumulation, particularly when collagen was degraded.

PAMAM-PEP showed strong surface entrapment and delayed penetration, sensitive to
matrix degradation. Synovial fluid altered NP transport in a formulation-dependent manner,
reducing PEG uptake while enhancing PEP penetration.

Conclusions: NP transport is governed primarily by colloidal interactions and is highly
sensitive to disease conditions. Enzymatic remodeling and protein corona formation
modulate diffusion, partitioning, and uptake. This platform enables direct study of transport
in degradable cartilage and informs nanocarrier design for physiological and patientspecific
environments.
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Programme & practical info

Pre-Program
28th September 2026
18.00: Pre-Meeting Social Event — Walking Dinner (separate registration required)
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29th September 2026
8:45-9.30: Welcome, registration (attendance), and poster set-up
9.30 -9.50: Opening and Action update by the Chair
9.50 - 10.30: Keynote lecture “Ethics, Innovation, and Engineering Life: Building the Future of
Osteoarthritis Research”, Prof Ralf Stutzki (NCCR MSE, AoM, CH)
10.30-10.40: WG 1 Update
10.40-10.50: WG 2 Update
10.50-11.15: Break + poster session
11.15-12.25: STSM session 1 (15 min presentation +5 minutes discussion)
11.15-11.25: STSM overview, Valentina Basolli
11.25-11.45: STSM 1
11.45-12.05: STSM 2
12.05-12.25: STSM 3
12.25-12.45: Scientific Officer from COST: Angelo Basteris
12.45-13.50: Lunch + group photo + poster session
13.50-14.00: WG 3 Update
14.00- 14.10: WG 4 Update
14.10-15.50: STSM session 2 (15 min presentation +5 minutes discussion)
14.10-14.30: STSM 4
14.30-14.50: STSM 5
14.50-15.10: STSM 6
15.10-15.30: STSM 7
15.30-15.50: STSM round table
15.50-16.20: Break + poster session
16:20 - 16.40 : Round table: NetwOArking with Patients
16.40-16.50: Award session
16.50-17.00: Closing remarks
17.00: Borrel (drinks)
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