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Magnetic polymer composite materials with high coercivity have potential applications in medical diagnostic technologies,
magnetic drug delivery, and hyperthermic cancer treatment. The purpose of this study was to prepare the magnetic composite
particles by encapsulating barium ferrite powders with alginate and to investigate their physical and biological properties.

0.4 g of sodium alginate was dissolved in 20 m/ of distilled water and different amount (0.4 ~4 g) of barium ferrite powder
was dispersed in alginate solution using an ultrasonication method. The resulting barium ferrite-alginate slurry was added
dropwise to a CaCl: solution to form magnetic Ca-alginate composite beads. They were separated by filtration and washed
several times with water and ethanol. The final product was then completely dried at 40°C under vacuum to obtain brownish
black powders (0.1~1 mm in size) with a high magnetic response when submitted to a small magnet.

Average size of magnetic composite particles was dependent on the amount of barium ferrite and the viscosity of slurry
. The morphological and dimensional analyses of magnetic composite particles were performed by optical microscopy and
scanning electron microscopy. Magnetic polymer composite particle was found to maintain the high coercivity. The saturation
magnetization value for magnetic Ca-alginate composites increased with the increase of the barium ferrite/alginate ratio. The
amount of self-heating induced by hysteresis under an alternating magnetic field was measured as a function of barium
ferrite/alginate ratio in distilled water. According to the results, the encapsulated magnetic composite is expected to be useful

for hyperthermia and chemotherapy remarkably.
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Table 1. Composition of magnetic composite particles with various BF/A ratios in weight.

Samples D. I. Water (g) Sodium alginate (g) Barium ferrite (g)
B BF/A = 1 20 7 0.4 04
BF/A =3 20 0.4 1.2
BF/A =5 20 04 2
BF/A = 10 20 0.4 4

Table 2. Temperature rise of water containing
magnetic composite particles with various
BF/A ratios under alternating maganetic

field
Samples Temperature Rise (T) ()
) Barium ferrite 4.0
BF/A =1 2.3
BF/A =3 3.2
BF/A =5 38
BF/A = 10 4.0
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Fig. 1. Size Images of magnetic composite particles as a function of a BF/A weight ratio: (a)
BF/A=1. (b) BF/A=3. (¢) BF/A=5. and (d) BF/A=10



78 CHSIXIDED IRHSHSIA] K312 M1 2004

Fig. 2. Scanning electron micrographs showing the surface and internal morphologies (cross-section) of
magnetic alginate composite particles: (a) barium ferrite powder, as received (b) cross-section
(BF/A=10), (c) surface (BF/A=1). (d) surface (BF/A=3). (e) surface (BF/A=5). and (f) surface
(BF/A=10)
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Fig. 3. Hysteresis loops under magnstic field up to
15 x 103 Oe as a function of a BF/A ratio.
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