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In situ Biomimetic Fabrication and Characterization of Nano-hydroxyapatite/
Chitosan Composite Microspheres
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Abstract: To solve the problem that nano-hydroxyapatite (nHA) crystals aggregation and non-uniformly distribution
in nano-hydroxyapatite/chitosan (CS) composite microspheres, nHA/CS microspheres were prepared through in situ
biomimetic method in water-in-oil (W/O) emulsions. The physical and chemical properties of the composite micro-
spheres were investigated by scanning electronic microscopy (SEM), X-ray energy-dispersive spectroscope (EDS),
X-ray diffraction (XRD), fourier transform infrared spectroscope (FTIR) and laser particle size analyzer. The results
indicate that the composite microspheres are spherical with average size of 8.62 um and disperse uniformly. Moreover,
the nHA crystals are dispersed uniformly within composite microspheres and bonded with CS matrix. The composite
microspheres have great potential in bone tissue engineering and drug delivery system.
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Fig. 1 XRD patterns of pure CS microspheres (a), nHA/CS
composite microspheres fabricated by in Situ biomimetic
method (b) and co-mixing method (c)
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Fig. 2 FTIR spectra of pure CS microspheres (a), nHA/CS

composite microspheres fabricated by in situ biomimetic

method (b) and co-mixing method (c)
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Fig. 3 SEM images of CS microspheres (a) and nHA/CS composite microspheres fabricated by co-mixing method: in the low mag-
nification (b) and in the high magnification (c); EDS map-scanning analysis of Ca and P element (d, ¢) corresponding to (c)
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Fig. 4 SEM images and EDS map-scanning analysis of
nHA/CS composite microspheres fabricated by in situ biomi-
metic method: low magnification of the sample (a); higher
magnification of the sample (b) and map-scanning analysis of
Ca and P element (c, d) corresponding to the bottom rectangle
region in (a)
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Fig. 5 SEM images and EDS map-scanning analysis of the
fracture surface of nHA/CS composite microspheres fabricated
by in situ biomineralization method: low magnification of the
sample (a); higher magnification of the sample (b) and
map-scanning analysis of Ca and P element (c, d) correspond-
ing to the pink rectangle region in (a)



%12 4 B

S QKR IERE I A /58 58

A2 A3 R 10 S 7 1 % S AL 1331

2.3 LEEREBRRKE ST

Bl 6 433 4l CS BBk TR IEF R AT 5 2E il 4%
1) nHA/CS S ETERIRLE A . i B mT L, 4l
CS THERKIAE B2 2~35 um, ~FHRi4E 4 11.98 um.
FLIRVE 2% [0 B2 A TERRAR G F R v, SR R4 A1,
X5 SEM M4 8, 1 AL 07 A il w5 1 2 5
BRRIARTE A, 29 2~30 pm, ~FIERIAE N 8.62 um.
WOCRLEEACIARSE IR, 41 CS kbR R A
0.673 m’/g, JIBIEE ATER FI424 0.243 m%/g, i
JE 7 A S A sk e K, 9 0.97 m¥/g. BT LR
PR A B AR AT 3R AS i LR T AR RLAR SR o0 A (1 B
HER.
2.4 nHA/CS & & 1Tk iz B ML IE

JE AT A 45 ) nHA/CS B A TR I W LR 4
7 Fiose TERAAT A& E A B R T, Bk
B0 2 LU FRAEAE T WO LA R CS LIRIE
i{?z?ﬁaﬁﬂlﬂ, MH| NAZIRF G, Schiff Bl AT 1B 5 N T HE

N 4514, CS WP A4k, 45 35 7 00k ] 5 75 )

girgrp, BRI R EE . 24 PO I W/O LT
iﬁ*ﬁzzﬁ)\#ﬂy@&%)ﬁ% W 4% PR Ca® AL S I3 T 14
A5 AI nHA Fif-. P nHA 5 CS il &tk
FAE FIR B BT 4545 . CS R3S Ca” IRtk R
U542 B AR E T BGOSR b 9 38 B/, FERRELAR &R
B Ca® 7 SR TE MO nHA g5 500 T
FHENEE, Ag™ . Cu®™ Ml Zn? 541 & 7 AE ik A\ nHA
B g YA TR B B Tl TE, JF HonHA iR
T X 4 B LA R S R B T R T

8

18.65
6
4
2
0

°
<10 ()
£ 8 8.62
3 6
E 4
2
E 2
210
(a)
8 \1 1.98
6
4
2
0
0.01 1000 3000

Pamc!e sncf um

6 4l CS k(a). JEAL A A (b) Rk
A WERKRLAR 2041

Fig. 6 Size distribution of CS microspheres (a), nHA/CS
composite microspheres fabricated by in Situ biomimetic
method (b) and co-mixing method (c)
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Fig. 7 The growth process of nHA/CS composite microsphe-
res fabricated in situ biomimetic method
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