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Human 3D jJoint Organoid Platform
for Physiologically Relevant Drug
Screening in Musculoskeletal Disease

Researchers at Stanford have developed a three-dimensional human joint organoid
platform designed to more accurately model joint tissue biology for musculoskeletal
diseases, including osteoarthritis and osteonecrosis.

Existing preclinical tools fall short in meaningful ways. Two-dimensional cell cultures
lose key tissue characteristics over time, animal models do not translate well to
human biology, and tissue explants suffer from low reproducibility and limited
availability. Together, these limitations leave a significant gap in the drug
development pipeline for joint diseases.

This platform uses primary human joint cells to generate three-dimensional
organoids that replicate the structural complexity of the native joint, including both
cartilage-like and bone-like tissue compartments. The organoids can be induced to
exhibit hallmark disease features associated with osteoarthritis and osteonecrosis.
Preliminary drug response studies using a library of approved compounds have
produced biological trends consistent with published preclinical data, supporting the
platform's translational value. With a path toward high-throughput formats, it is well
suited for large-scale drug screening in pharmaceutical and biotech settings.

Stage of Development: Proof of concept

Applications

e Drug screening platform for osteoarthritis and other joint disorders

e High-throughput musculoskeletal drug discovery services for pharma and
biotech

e Research tool for studying joint disease mechanisms and biology



Advantages

e More predictive of human therapeutic outcomes than animal models

o Greater multicellular complexity and structural organization than 2D cultures
e More scalable and simpler to operate than organ-on-chip systems

e More reproducible and human-relevant than tissue explant models
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