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Preparation and Characterization of Nano-hydroxyapatite/PLGA Composites
with Novel Surface-modified Nano-hydroxyapatite
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Abstract: Nano-hydroxyapatite (n-HA) was modified by a new method of combining silane coupling reagent
(KH550) with surface-grafting L-lactide LLA. Then, the surface-modified n-HA (g-n-HA) was introduced into
poly(lactic-co-glycolic acid) (PLGA) to prepare a series of g-n-HA/PLGA composites with the concentration of
3wt%, 10wt%, 20wt% and 30wt%. The properties of the g-n-HA/PLGA composites were characterized and com-
pared with PLGA and n-HA/PLGA composites. The results show that n-HA is successfully modified by KH550 and
L-LA. The g-n-HA particles could disperse more uniformly in PLGA matrix and promote PLGA to crystallize. The
obtained g-n-HA/PLGA composites has better mechanical properties than those of n-HA/PLGA composites with the
same amount of n-HA. Moreover, the bending and tensile strength of g-n-HA/PLGA composite containing 10wt%
g-n-HA are 14.4% and 11.3% which is higher than that of pure PLGA, respectively. Therefore, the g-n-HA/PLGA
composite is promising for bone fracture internal fixation material in future.
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Fig. 1 IR spectra of n-HA before and after modification
(a) n-HA; (b) KH550-n-HA; (c) g-n-HA
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Fig. 2 XPS spectra of n-HA before and after modification
(a) n-HA; (b) g-n-HA
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Table 1 Contents of different elements of n-HA particles
before (n-HA) and after (g-n-HA) modification(at%)
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Fig. 3 TGA curves of HA before and after modification
(a) n-HA; (b) g-n-HA
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Fig. 6 Illustration for the surface modification of n-HA

Fig. 7 Fracture surfaces of n-HA/PLGA composites
(a)-(d): n-HA/PLGA; (A)-(D):g-n-HA/PLGA
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Table 2 Thermal properties of HA/PLGA nano-composites determined by DSC
Sample PLGA/HA T,/ C T,/C AHy /(T + gh X /%"
PLGA 100 57.4 166.78 2.423 2.606
PLGA/n-HA 97/3 57.1 166.14 2.483 2.670
90/10 55.09 164.01 2.953 3.175
80/20 55.07 162.74 4.881 5.248
70/30 54.84 162.61 6.016 6.469
PLGA/g-n-HA 97/3 55.92 164.94 5.150 5.537
90/10 56.97 162.74 9.779 10.51
80/20 56.64 163.13 10.40 11.18
70/30 55.29 161.37 11.61 12.48
* Crystalllinity(%)=(A Hy/93.0) X 100%
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Fig. 8 Mechanical properties of HA/PLGA composites
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