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Preparation and Biodegradability of HA/PDLLA Composites

HUANG Fu-Long, DAI Hong-Lian, FANG Yuan, SHAN Xue-Zhi, LI Sh i-Pu
(Biomedical Materials and Engineering Research Center, Wu han University of Technology, Wuhan 430070, China)

Abstract: PDLLA and HA ultra- ne powders were synthesized by the ring opening polymerization and
the liquid phase deposition, respectively. HA/PDLLA composites were prepared by using the liquid phase
absorption method. The degradation processes of HA/PDLLA axd PDLLA were investigated in vitro
and in vivo. The results show that HA/PDLLA composites have higher mechanical strength and slower
degradation rate than pure PDLLA, and avoid losing mechanial strength at the initial implantation
stage. The HA granules break o from the surface; broblast starts growing and fresh callus come into
being. This indicates that HA/PDLIA composites have good biodegradability, certain bioactivity and
osteoconductibility. A favorable biocompatibility can be seen on the material/bone interface. At 24" week,
the materials are separated and enwrapped by tissue, and thizacture healed up successfully. Consequently,
HA/PDLLA composites have su cient mechanical strength for the xation of fractures and osteotomies
in cancellous bone.
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pH pH 36
HA/PDLLA PDLLA
[3 5], (Hydroxylapatite, HA) pH=7.4  10mL SBF 37C
7
6 8, PLA HA 72h,
2.4
40
(9:10], HA/PLA ), 2.0 2.5kg,
HA/PDLLA PDLLA
HA/PDLLA (ImL/kg) (ImL/kg)
PDLLA HA/PDLLA 5mm 8mm
3 6 12 24 5
2.5%
2 24h, 0.1mol/L
51 PBS 3 4 1%
D.L- 34 50% 60% 70%
80% 90% 95% 100 %
140 C 48h
4.92 10° PDLLA. H3PO,
Ca(OH); - HA 3
280nm. 10wt%HA  PDLLA
HA/PDLLA 3.1
150 C 5mm  8mm 10%HA  HA/PDLLA
PDLLA
29 1 HA PDLLA HA
3.5mm  HA/PDLLA PDLLA 280nm
30mm MTS-858 Mini ~ 3-2 pH
bionix PDLLA pH 13
JSM-5600LV 8 pH
3.9 HA/PDLLA pH
2.3 14 4 6.7, 4 8
HA 10%  HA/PDLLA PDLLA, 8 4.8,
PDLLA 6 4.4
3mm 3mm 10mm, pH 7.4 10mL HA/PDLLA pH
SBF 37C PDLLA( 2).

1

Table 1 Mechanical strength of PDLLA and HA/PDLLA

HA content/wt%

Tensile strength/MPa

Bending strength/MPa

Bending modulus/GPa

0
10

43.6 0.7
39.8 0.4

136.8 0.3 23 01

146.2 0.8 25 0.2
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Fig. 1 SEM image of the cross-section of
HA/PDLLA composites
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Fig. 3 Weight loss rate changes of the materials
after soaking in SBF
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Fig. 2 pH value changes of SBF after the mate-

rials soaking

4 HA/PDLLA 12 SEM

Fig. 4 SEM image of cross-section of HA/PDLLA
soaked for 12weeks
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6  PDLLA ' ' SEM
Fig. 6 SEM images of the interface between bone and PDLLA impl anted for various time
(a) 3w; (b) 6w; (c) 12w; (d) 24w

7 HA/PDLLA
Fig. 7 SEM images of cross-section of HA/PDLLA implanted for various time
(a) 3w; (b) 6w; (c) 12w; (d) 24w

8 PDLLA SEM
Fig. 8 SEM images of cross-section of PDLLA implantated for v arious time
(a) 3w; (b) 6w; (c) 12w; (d) 24w
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