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ABSTRACT The superparamagnetic hydroxyapatite/chitosan precursory solution was segregated from
NaOH solution by using chitosan membrane as template. The pH value was changed tardily due to the
penetration of OH™ into this precursory solution, which resulted in the aggradations of chitosan and in-
organic particles at the same time. Thus, superparamagnetic hydroxyapatite/chitosan rods were prepared
via in—situ compositing. X-ray diffraction was performed to determine the formations of magnetite and
hydroxyapatite. Transmission electron microscope was carried out to investigate the magnetite and hy-
droxyapatite particles in the chitosan matrix. The results showed that the formation of superparamagnetic
magnetite and hydroxyapatite with the maximum size under 30 nm (length about 30 nm, width about

20 nm), which were dispersed homogeneously in the chitosan matrix.
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Table 1 Composition of the FesO4/HA/CS rods

Component (mass ratio)

FezO4

HA CS

Composite
(CS/Fe304/HA) Fe?t (mmol)

Fe3t (mmol)

Ca?*(mmol) H2PO, (mmol) CS(g)

a 95:2.5:2.5 2.15
90:5:5 4.30
c 85:7.5:7.5 6.45

4.30 4.98 2.99 19.0
8.60 9.96 5.98 18.0
12.90 14.94 8.97 17.0
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Fig.1 X-ray diffraction patterns of pure chitosan

(a) CS/HA /Fe3O4 (w/w/w) = 95/2.5/2.5,

(b) CS/HA/Fe3O4 (w/w/w) = 90/5/5,

(c) CS/HA /Fe3O4 (w/w/w) = 85/7.5/7.5

¥E 298 K T L&A R RE K580 11, R WX =Fp
Ay EE BT ER B I RE Y. HR R, F R AL R &
B RGP BUBLDRL A2 /N T MBS I REVE FesO4 BURLHY
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Fig.2 Hysteresis loop of (a) CS/HA /Fe3O4 (w/w/w)
= 95/2.5/2.5, (b) CS/HA/Fe304 (w/w/w)
= 90/5/5, (c) CS/HA/Fe304 (w/w/w) =
85/7.5/7.5 measured at 298 K

% 2 CS/HA/Fe;04 7 298 K BFayRETERE
Table 2 Magnetic properties of CS/HA /FesO4 with different ratio at 298 K

Content of samples(%) Saturation magnetic moment Saturation magnetic moment Percent of magnetite
(CS/HA /Fe304)(w/w/w) of sample (emu/g) of Fe3O4(emu/g) /%
95/2.5/2.5 0.175 7 2.5
90/5/5 2.48 49.6 5
85/7.5/7.5 2.68 35.7 7.5
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Table 3 Composition of the

/HA/CS rods

as—prepared FezOy

Content of HA Bending strength Bending modulus

/Fe304 /MPa /GPa
0 92.4 4.1
5 110.2 2.8
10 109.2 2.2
15 118.5 2.3
20 80.2 1.8

3 FesO4/HA/CS(2.5/2.5/95) Héktity SEM(a) F1
TEM(b) M A

Fig.3 SEM micrograph (a) and TEM micrograph (b)
of FesO4/HA/CS (2.5/2.5/95)rod
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20 nm.
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