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Preparation of X-ray developable alginate-barium sulfate microspheres as material for embolic agent
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[ABSTRACT] Objective: To prepare an X-ray developable alginate-barium sulfate microspheres as material for embolic agent.
Methods: The emulsification-internal gelation technique was used to prepare alginate microspheres and the orthogonal design was
adopted to optimize the technique. The diameter, shape, dispersibility, stability, suspension property, coating ratio and
developability under X-ray of the microspheres were examined. Results: The average diameter of the microspheres was (53. 08+
32.72) pm; they were well distributed and had a round shape. The ratio of the destroyed microspheres was (2.0+1.1) % after
heated at 100°C for 2 h,(86.0+19. 2) % after frozen at —4°C for 24 h, (39. 0 14. 7) % after vibrated at 37°C for 24 h,and
(10. 3%3.2) % after irradiated with * Co(10kGy)for 0. 5 h. The ratio of sedimentation volume in 0. 25% suspension of sodium alginate
microspheres was (0. 9240, 018). The coating rate was (69. 2413, 2) % when the feeding amount of barium sulfate was 2. 0 g,and the
result of X-ray development was good. Conclusion: Alginate-chitosan can be used for the preparation of barium sulfate microspheres; and
the emulsification-internal gelation technique can prepare the microspheres with good dispersibility and shape.
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The factors and levels of orthogonal design

A(Concentration of

B(Concentration of C

D(Concentration of

Factor Na-alginate, W /V , %) CaCly ,W/V ., %) (Span : Tween) chitoson, W /V , %)
1 0.5 2.0 5:1 0.25
2 1.0 3.0 6:1 0. 50
3 1.5 4.0 7:1 0.75
2 EXRBEITHERRETED R
Tab 2 Result and score of orthogonal design
Ttem A B C D Diameter Shape Degree of Degree Total
dispersion of uniformity amount
1 1 1 1 1 36 18 12 6 72
2 1 2 2 2 36 18 18 18 90
3 1 3 3 3 36 12 12 12 72
4 2 1 2 3 36 18 12 6 72
5 2 2 3 1 36 12 18 6 72
6 2 3 1 2 24 6 6 12 48
7 3 1 3 2 36 6 12 6 60
8 3 2 1 3 24 6 6 6 42
9 3 3 2 1 36 12 6 12 66
1 78 68 54 70
Il 64 68 76 66
Il 56 62 68 62
R 22 6 22 8
A-D:Same as Tab 1
#z3 FHREER x4 4MARREEFGTHEKIIBEAR LM HEE
Tab 3 The result of F-test Tab 4 Volume ratio of sedimentation in
Ttem A B C D suspended microspheres and dynamic
S 255.21 31.21 524.21 39.21 viscosity under 4 different conditions
! 2 2 2 2 (n=6,r=%s)
S/f 127. 605 15. 605 262.105 19. 605
F 8.177 1.000 16.796 1.256 Concentration of Sedimentation Dynamic viscosity

I;(]'OS(Z_Z) =19. O;F()‘ 10(2,2) =9.0. A*D;Same as Tab 1
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Morphology of microspheres under microscope

Fig 1

Original magnification: X 100
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Fig 2 Development result of microspheres

coated with different amounts of barium sulfate
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