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We assessed the safety and efficacy of mesenchymal stem cell (MSC) magnetic targeting in 5
patients with a focal articular cartilage defect in the knee. Autologous bone marrow MSCs were
cultured and subsequently magnetized with ferucarbotran. The 1.0-Tesla compact magnet was
attached to the back of the cartilage defect so that magnetized MSCs would be attracted to the
lesion. Then, 1 X 107 MSCs were injected into the knee joint. The magnet was maintained in the
same position for 10 minutes after the MSC injection. The primary endpoint was the occurrence
of any adverse events. The secondary endpoints were efficacy assessed by MRI T2 mapping and
clinical outcomes using patient-based outcome scores.

No serious adverse events were observed during the treatment or in the follow-up period.
Swelling of the treated knee joint was observed from the day after surgery in three of the five
patients. The swelling resolved within 2 weeks in two patients. MRI showed that the cartilage
defect areas were almost completely filled with cartilage-like tissue. Arthroscopy in three
patients showed good repair of their cartilage defects. The clinical outcome scores at 48 weeks

were significantly better than those before treatment.
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