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ABSTRACT : Water-soluble chitosan microspheres were prepared by emulsification of chitosan solution in
mineral oil followed by crosslinking reaction with different amount of the crosslinking agent (glutaraldehyde),
different chitosan concentration. Then, the physicochemical properties such as morphological change by
degradation, drug loading efficiency, and drug release profiles were investigated with the drug loaded water-
soluble chitosan microspheres. Norfloxacin loaded water-soluble chitosan microspheres showed excellent drug
entrapping capacities without burst release caused by surface bound drug. The absence of the surface bound drug
also confirmed by X-ray diffraction study. Degradation and drug release studies showed that the amount of the
crosslinking agent played a crucial role for drug loading, release and degradation. The water-soluble chitosan
microspheres showed more sustained drug release profiles with slower degradation and larger particle size by
increasing crosslinking agent,
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Figure 1. The morphology determined by SEM of water-soluble
chitosan microspheres according to the amount of the glutaral-
dehyde ; (a) 0.008 mol, (b) 0.014 mol, and (c¢) 0.028 mol.
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Figure 2. The morphology determined by SEM of water-soluble chitosan microspheres degradation added to glutaraldehyde 0.028 mol ;

(a) control, (b) 7 days, (c) 14 days, and (d) 21 days.
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Figure 3. The morphology determined by SEM of water-soluble chitosan microspheres degradation added to glutaraldehyde 0.014 mol ;

(a) control, (b) 7 days, and (c) 14 days.
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Figure 4. The morphology determined by SEM of water-soluble chitosan microspheres degradation added to glutaraldehyde 0.008 mol ;

(a) control, (b) 7 days, and (c) 14 days.
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Figure 5. The turbidity assay of water-soluble chitosan micros-
pheres prepared with various concentrations of glutaraldehyde
(b1 : 0.008 mol, b2 : 0.014 mol, b3 : 0.028 mol) as a function of
incubation time.
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Table 1. Characterization of NFx-loaded Water-soluble
Chitosan Microspheres

Conc. of Crosslinking  Particle Drug Loading

NO. WSC agent size contents  efficiency
(wt%a) (mol) (pum) (wt%s) (wths)
al 10 0.014 5.0%0.5 9.18 10.12
a2 15 0.014 6.410.5 14.44 16.88
a3 20 0.014 7.810.5 19.24 2382
bl 10 0.008 7.8%0.5 11.47 12.96
b2 10 0.014 5.0£0.5 9.18 10.12
b3 10 0.028 3.2£05 7.33 7.91
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Figure 6. The X-ray diffractometer patterns of water-soluble
chitosan microspheres. NFx, water-soluble chitosan microspheres
(empty), NFx loaded water-soluble chitosan microspheres (drug
loading contents @ 19.24 wt%), physical mixture of NFx/em-
pty water-soluble chitosan microspheres (weight ratio - 1/10).
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Figure 7. The NFx total release profiles from water-soluble
chitosan microspheres prepared with water-soluble chitosan solu-
tions of different concentrations (al : 10 wt%, a2 : 15 wt%, a3 :
20 wt%).
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Figure 8. The NFx total release profiles from water-soluble
chitosan microspheres prepared with glutaraldehyde of different
quantities (b1 : 0.008 mol, b2 : 0.014 mol, b3 : 0.028 mL).
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