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Investigation on tribological perfformance of bio-therapeutic lubri-
cants based on orthogonal experimental design

HUA Zi-kai, ZHANG Jian-hua, WU Xing-yang. (School of Mechatronics Engineering and Automa-
tion, Shanghai University, Shanghai 200072, China)

Abstract: Objective to study the tribological performance of the new bio-therapeutic lubricants according to
different composition concentration, including hyaluronic acid, albumin and alendronic acid sodium. Method
the bio-therapeutic lubricants were orthogonal experimental designed. Factors as friction coefficient, wear spot
diameter and viscosity were investigated via a four-ball tribo-tester, viscosity meter and optical microscope.
Result (1) hyaluronic acid has the most significant impact on the lubricant’ s performance; (2) high albumin
concentration will reduce friction, while increasing wear rate due to the possible tribocorrosion; the wear re-
sistance seems not increased with the high albumin concentration due to the possible electrochemical reac-
tion. (3) better lubricating performance is observed with higher alendronic acid sodium content. Conclusion
bio-therapeutic lubricants can partially recover the functions of synovial fluids and provide good lubricating
property.
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TabA Orthogonal experimental design of bio-therapeutic lubri-

cants
i BYHRRY,  PIOBRRM/ =)
gL mg gL
1 2 10 15
2 2 20 30
3 2 30 60
4 4 10 30
5 4 20 60
6 4 30 15
7 8 10 60
8 8 20 15
9 8 30 30
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Fig1 Schematic diagram of the four-ball tribo-tester 1-upper
ball, 2-lower ball, 3-bio fluid, 4-ball holder, 5-lubricant basin
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Fig2 Friction coefficient in four-ball test for the bio-therapeutic

lubricants in orthogonal experiments
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Fig3 Wear spot diameter for the bio-therapeutic lubricants in
orthogonal experiments
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Fig4 Viscosity for the bio-therapeutic lubricants in orthogonal
experiments
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Tab.2 Orthogonal experimental range in different hyaluronic
acid, alendronic acid sodium and albumin concentration
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Fig.5 Morphology of wear spot in four-ball test in orthogonal ex-

periments (a) bio-therapeutic lubricant;(b) deionized water
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