
� 22 � � 3 � Vol.22 No.3

2 0 0 8 � 6 � CHINESE JOURNAL OF MATERIALS RESEARCH June 2 0 0 8

� � � � � �

PVA/HA������������	
 ∗

�� ��� ���
(��������������� �	 221116)

� � ��
�� (PVA) �	
����� (HA) ��	
���, ��	� – �
��� PVA/HA 	���

�. �� PVA/HA 	�������������, ��	�
��	�
������ PVA/HA 	������
�����������. ����: ��� – �
������, PVA/HA 	�������������, ���

���������, 	�������������, ��������, �����������PVA/HA 	������
����������������������� – �
����������	, �	��������������.

��� 	���, �
��, �����, 	����, ���, ����

��� R318 ���� 1005-3093(2008)03-0257-05

Research on the structrue characterization and the
biotribological behaviors of PVA/HA composite hydrogel

SHEN Yanqiu ZHANG Dekun GE Shirong∗∗
(School of Materials Science and Engineering, China University of Mining and Technology, Xuzhou 221116)

* Supported by National Natural Science Foundation of China No.50535050 and No.50405042, the Program
for New Century Excellent Talents in University No.NCET–06–0479, and the Jiangsu Provincial Natural
Science Foundation of China No.BK2005403 and No.BK2005019.
Manuscript received November 10, 2007; in revised form January 27, 2008.
** To whom correspondence should be addressed, Tel:(0516)83590090, E–mail: gesr@cumt.edu.cn

ABSTRACT The poly (vinyl alcohol) and hydroxylapatite were blended in a certain proportion. The
Poly (vinyl alcohol)/Hydroxylapatite (PVA/HA) composite hydrogel was prepared by reiterative freezing–
thawing method. The microstructures of PVA/HA composite hydrogels were observed, and the crystal
structures were characterized. The sliding wear tests between the PVA/HA composite hydrogel and bovine
knee articular cartilage were performed in the diluted bovine serum solution. The results showed that the
effects of the hydrogen bonds, the cross–linking points in the tangled construction and the crystallization
of the PVA/HA composite hydrogel increase with the increasing of freezing–thawing cycles. Its network
structures tend to perfect conditions, so the compression rigidity improves. The coefficient of friction,
the contact deformation and the wear depth between the PVA/HA composite hydrogel and bovine knee
articular cartilage are inversely proportional to the freezing–thawing cycles, so the friction–reducing and
anti–wear properties improve.
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Fig.1 SEM pictures of PVA/HA composite hydro-

gel with various freezing–thawing cycles: (a)

3 cycles, (×1800), (b) 5 cycles, (×1000), (c) 7

cycles, (×1000)



3 � ^a_c:PVA/HA XY[\cbdZ[ed�bf 2593 � ^a_c:PVA/HA XY[\cbdZ[ed�bf 2593 � ^a_c:PVA/HA XY[\cbdZ[ed�bf 259

 U�W —OH 0^#��$0#�, /aV$$

/)%#70 �� .

2 HA  LGMH (II)(Z 2a) N, ]$
1037.5 cm−1  U. PO3−

4 0^ A�eVWTC
#�U, �$U9\` 0#�U; ]$ 962.4 cm−1

 U. PO3−
4 0^ �eVWTC#�U, 4.?0

 #�U, )%gh8 ; ]$ 629.6 cm−1  U.

PO3−
4 0^ 5�e=5TCXa , 468.6 cm−1 H

U. PO3−
4 0^ �e=5TCXa , ]YG�$

b#�U [10−12].

1 PVA # HA  LGMH& PVA/HA 2$�

�% LGMH (III)(Z 2a) �#, —OH, —CH2—

# —CO— 0^VWTCXa HU]Da7V7
Æ@VcZ, CK� 3372.8, 2940.6 # 1089.2 cm−1.

�3#., HA  ÆF/ PVA/HA 2$��%8 
CT" HA &ZS" PVA 0$E7I2L70 
"^!�, HA CA& PVA CAN10E7 d_
!�/10 TC[=:=7, TCÆV6=. ]$
1051.9 # 565.4 cm−1  UCK�$2e`0^ V
WTCU#QXTCU [12].

fL-*M6 "F, S—OH0^VWTCX
a 3395.0 cm−1 HU=i (Z 2b). #�0-M6

) 2 `_aZ`Wfgb PVA/HA XY[\cba

cbhd
Fig.2 FTIR spectra of (a) pure PVA, HA particles

and PVA/HA samples, (b) PVA/HA samples

obtained from 3, 5 and 7 cycles of freezing–

thawing
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Fig.3 XRD patterns of (a) pure PVA, HA particles

and PVA/HA samples, (b) PVA/HA samples

obtained from 3, 5 and 7 cycles of freezing–

thawing
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Fig.4 Variations of friction coefficients and normal

contact displacement of PVA/HA composite

hydrogel against bovine knee articular carti-

lages. (a) Friction coefficients, (b) normal con-

tact displacements
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