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Lubricating Performance of PCEC Hydrogel Sustained Release BSA/CS

LI Yue, GUO Jun-de, WANG Wei, DONG Guang-neng
(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049)

Abstract: Thermosensitive PCEC hydrogel was synthesized by a ring-opening polymerization method, reacting in situ phase
transition at 37 °C. Bovine serum albumin (BSA) and chitosan (CS) were wrapped in gel by using crosslinking polymerization
embedding technology to perform in vitro slow-release test. The tribological performance of slow-release lubricant carried by
PCEC hydrogel was tested by friction and wear tests , and the wear surface is analyzed by SEM and AFM. The results reveal
that the total releasing amount of BSA is only 15% of the amount of BSA in gel before the slow-release test by slow releasing
for 35 days. Under the same friction condition, the friction coefficient of the slow release liquid is stable, and the maximum
frictional coefficient of the slow-release liquid is only about 37% of the saline, 64% of the simulated body fluids, and 82% of
the bovine serum albumin solution. The friction coefficient of the slow-release liquid decreases with increasing load and
reciprocating frequency. The adsorption of protein on the surface of the sample can effectively reduce the friction and wear of
the artificial joint material.
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Fig.1 Schematic diagram of slow-release test in vitro
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Fig.3 Friction coefficient of slow-release liquid in different days
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Fig.5 Friction coefficient of slow-release liquid and BSA solution
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Fig.8 Wear condition of the specimen surface under lubrication of slow-release liquid (AFM)
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