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Abstract: In this study, a graphene oxide(GO) containing biomimic fluid was prepared for the lubrication of artificial
joint, considering the poor lubrication condition and premature failure of artificial joint. A nanoscale hybrid material
(GO-HA) was used as an additive with good lubricating effect of GO and good biocompatibility of hyaluronic acid
(HA), which was characterized by 'H-NMR, FTIR, TGA, AFM. The modified GO with HA was found very stable in
various medium compared with naked GO. A serial of fluids were formulated by adding different amount of GO-HA
into HA solutions. The performance of the lubrication fluids were examined on a tribo-meter using a ZrO, ball-on-plate
model. The results show that the HA-GO containing fluid had obvious friction reducing and antiwear properties
compared with HA solution. MTT experiment also confirmed the good biocompatibility of the fluid.
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Fig. 1 "H NMR spectra of HA polymers, HA—ADH and HA-GO conjugates in D,0
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Fig.2 FTIR spectra of HA-GO conjugates and GO pristine
sheets
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Fig. 3 TGA traces of HA-GO, GO and HA-ADH in the
range of 25~800 ‘C at a heating rate of 10 ‘C/min under
nitrogen flow
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Fig. 4 The surface morphologies and height histograms observed by Atomic Force Microscopy of GO (left) and HA-GO (right)
B4 AFMMLEEE {1 GO(E ) FTHA-GO(H7 ) ) 2 THI T 25 A1 e J L7 [



FI3M FEE & BN

SR AL IO ZrO, PR B N LSS A R T A B AT 323

/INA150~500 nm, 38 i 75 FE B 7 B AT BLE AR I
HAJ5, HA-GOW) & FEGOJF0.4 nm.

VE R A2 %5 ¥ WU I AT HA-GOTE AR BV
(1) 3 U R AR e T 22 G EE 2. IS IR, GO/ ) TE
NIRRT LAY 20 4 B, (R 2 AE PBS(pH=7.4)F1
£ it s 7 = P U SR AR UUAE IR, AT RE R B TGO |2
2 V) P FRLAE FH B3 B 1 2 ] (Y AR R S PR 45 A B
Mri e, B3 2 GO v 2 JE [l 1D S 7K P 25 A T R 1)
KA, JE A A BEA 58 9 T H R R 7K 2 B 5 1) 26 () A
TR, TS B GO VUE. GOTEHHAE i
T 2 JE I =R B R 28 e 38 21 4 B U BHHA
AR T RO I R R R e M. 62 HA-GOTE 81
7K, PBS (pH=7.4) M40 f 1% 7% 5 b B ki 4222 40 18], HA-
GOTEA [F] ) 43 B A o R B RLAR A BT 22 57, {H 7R ]

A AR AR AR AL YU L E 10 nm Py, BB HA-GORI 2
E T R AT, BT DATE B E [A] Y (R FR AR, X o FAE
TR RTINS Bt T A S A, KR AR E
FAAEUE A AT DAAE N LR A R 4 3 B3 2R, A F)
TR ET AR,
2.2 EEFIR

;_;

Fig. 5 Digital images of pristine GO (left) and HA- GO
conjugates (right) dispersed in different media: water (a), PBS
(pH=7.4) (b) and cell culture medium (c)
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Fig. 6 The size variation of HA-GO for 48 h in H,0, PBS
(pH=7.4) and cell culture medium
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Fig. 7 Friction coefficient of H,O, bionic synovial fluids
containing HA(15 mg/mL) added with different concentration
of HA-GO(0, 5, 15, 30 mg/mL) changing with time under load
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Fig. 8 Wear morphology of ZrO, plates under the lubrication of (a) H,O, and (b~¢)bionic synovial fluids containing HA(15 mg/mL)
added with different concentration of HA-GO: (b) 0 mg/mL, (¢) 5 mg/mL, (d)15 mg/mL and (e)30 mg/mL
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Fig. 9 Wear rates of ZrO, plate calculated from 3D wear
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