M NS vetmed @ teChnOlogy offer

WIEN OF VIENNA
Reference M046/2023

Fibrosis-on-a-Chip: Cytokine-Free Bioreactor
for Modeling and Reversing Fibrotic Tissue Disorders
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This organ-on-a-chip bioreactor replicates fibrotic tissue states without using pro-fibrotic cytokines. It mimics
hypoxia, mechanical loading, and fluid shear to induce and reverse fibrosis. The platform enables high-
throughput drug screening and mechanobiological research, using primary patient-derived stromal cells to create
physiologically relevant models of fibroproliferative disorders.

background technology

Fibroproliferative disorders, including pulmonary fibrosis This fibrosis-on-a-chip technology provides a biomimetic
and musculoskeletal fat pad fibrosis, are driven by platform for modeling and reversing fibrotic tissue
abnormal tissue remodeling and excess connective states. It induces fibrosis in stromal fibroblasts through
tissue deposition. Existing models rely on chemical controlled hypoxia and biomechanical cues—without
inducers like TGF- and do not mimic the complex external cytokines such as TGF-$ or PDGF. The chip
biomechanical environment of human tissue. This limits supports 3D culture of patient-derived cells in collagen-
their usefulness in identifying effective therapies. A based hydrogels and applies dynamic fluid shear and
more physiological model is needed for understanding compressive loading to simulate tissue mechanics.
disease progression and testing anti-fibrotic treatments. Integrated oxygen sensors track environmental

changes, and the system allows drug screening by

measuring expression of fibrosis markers like ACTA2
benefits (a-SMA). Reversal of fibrosis is achieved by modulating

loading conditions or applying anti-fibrotic agents like

« Cytokine-free fibrosis induction via mechanical human platelet lysate.
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screening, regenerative medicine, organ-on-a-chip and pneumatic actuation.

development, preclinical therapeutic testing

IPR development status

EP 24170834, PCT TRL 4-5
Proven in laboratory settings with functional prototypes
using human and equine primary stromal cells.
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