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3D degradable hydrogels unlock enhanced contractility of osteoarthritic chondrocytes

Nele Vaes @ 1, Maxim Vovchenko 2 ° 1, Jorge Barrasa-Fano 2, Apeksha Shapeti 2, Rocio Castro-Vifiuelas ¢ 9, Laurens Kimps 2, Christ Glorieux ®,
llse Jonkerscd¢, Hans Van Oosterwyck 2f

a Biomechanics Section, Department of Mechanical Engineering, KU Leuven, b Laboratory for Soft Matter and Biophysics, KU Leuven, ¢ Human Movement Biomechanics Research Group, KU Leuven,

d Skeletal Biology and Engineering Research Centre, KU Leuven, e Institute for Physics-Based Modeling for In Silico Health, KU Leuven, f Prometheus Division of Skeletal Tissue Engineering, KU Leuven

EE  [ViethO oS

- Osteoarthritis

* 57 million Europeans Patient hip e)éﬁ)lants
* Loadbearing joints | 000 Polyacrylamide (PAA) hydrogel
* No cure Articular cartiage _(f\ BRGNS G Cartge degradation | i@? Fibronectin coating

- therapy for symptom relief U Synovum inflammatin -

Changes to subchondral bone

Human Articular - BRXLLHO
Chondrocytes (hACs) s Polyethylene glycol (PEG) hydrogel
% RGD binding ligand

non-OA oA @ 8@ MMP1 & MMP3 degradable

® Huge SOCietaI cost Subchondral bone

. 3D PEG
L g Key force generation factors at cellular scale hAC hAC
A o .
/y,\ * Disorganized and fragmented cytoskeleton
s * Loss of round morphology ﬁ Immunofluorescence
ﬁ ¢ Altered integrin expression Traction Force Microscopy - * B1 integrin
* Breakdown of extracellular matrix proteins o * pMLC
Sggﬂadation T Integrin Receptor cA;ttti)r;keleton - Ceurmdn:::gudrles:‘lea:lements Tre':é::e?yeld ® Fibronectin
I~ . Degradation assay
8
. . .. omo), = & - - | * Fluorescent
Extrinsic mechanical loading important (O S
') What is the role of intrinsic cell-generated forces in OA . .
[ ] ol ege . . . .- « Stressed state |
* Inhibition contractile pathways - reduction MMP expression {%
I
RESULTS
OA chondrocytes demonstrate enhanced force generation Enhanced force generation paired with a more protrusive phenotype
in 3D degradable hydrogels
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