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A study on the preparation of chitosan-based lubricant for promoting

cartilage repair in osteoarthritis
YING Yue .CHAI Xinxiang ,LL1U Xuan , ] IANG Guohua
(School of Materials Science & Enginecering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To overcome the limitation of clinical lubricants used as viscosity-reducing synovial fluid
supplements for osteoarthritis treatment, which offer only a single anti-wear effect, a composite lubricant
system with anti-inflammatory properties and tribological characteristics slightly better than those of
clinical lubricants was developed using chitosan, methacrylic anhydride, arginine, mussel adhesive protein
(MAP), and diclofenac sodium (DS) as primary components. Its therapeutic potential for osteoarthritis
was evaluated through tissue section staining and immunohistochemical staining. Results indicate that
when the mass concentration ratio of arginine-conjugated methacryloylated chitosan (CMA) to MAP is
10:1, the viscosity of CMA/MAP decreases from 10. 40 Pa*s to 0. 12 Pa*s at shear rates ranging from 0. 1
s ' 1t01000.0 s ', with a friction coefficient significantly lower than that of medical sodium hyaluronate. The DS-
functionalized composite lubricant (DS@ CMA/MAP) demonstrated excellent biocompatibility in vitro,
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exhibiting cell viability >>90% across different concentrations with a proliferation trend, and a 37.02%

increase in migration efficiency in scratch assays. DS@CMA/MAP significantly suppressed inflammatory

responses and promoted cartilage repair. Its TNF-a positivity rate reached 245. 32% of the Sham operation

group, while aggrecan coverage achieved 50. 83% of the Sham operation group. demonstrating cartilage

repair promotion. This study successfully developed the DS@CMA/MAP anti-inflammatory biomimetic

composite lubricant, which maintains excellent anti-friction properties while exhibiting outstanding

biocompatibility, enhanced cell migration capacity, anti-inflammatory effects, and cartilage repair

promotion. It provides a novel potential strategy for the comprehensive treatment of osteoarthritis.
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