Polymer (Korea), Vol. 28, No. 4, pp 291-297 (2004)

4 FEgos Az uATe
295} o2 E AS

L EREE TR T EANE [ DAt E
Aeieta FIe DEAFS, * (P)A R S EATL
“AdHga o)est o sera e
(20049 149 79 A<, 20049 549 134 A=)

&
=)

Drug Release Behavior and Degradability of
Microspheres Prepared using Water-Soluble Chitosan

Mi-Kyeong Jang, Changyong Choi, Won-Seok Kim*, Young-Il Jeong**, and Jae-Woon Nah'

Department of Polymer Science and Engineering,

Sunchon National University, Jeonnam 540-742, Korea

*Technical R&D Center, KITTO LIFE CO., LTD., Gyeonggi 459-050, Korea
**Research Institute of Medical Sciences, Chonnam National University,
Medical School, Guangju 501-746, Korea
te-mail : jwnah@sunchon.ac.kr
(Received January 7, 2004;accepted May 13, 2004)

22 584 7|84 st FhaA| (ZFELe| )] g s EA Pl 99l yelld SR
o) F3pHol 43 $84 A|EA wATE AESHIcE el okzo] ¥Iol 84 AL WA &
shol mE Yele] Ha), okEe] BelEE, oFF WE AH 28 B ST 755 Norlosacin®]
29ldl 589 AR sl el ofgel ool e ) o el g e o 49 €
& sl silol el S RS X S Bao% Aol -84 Ll v e

S5} SRR S DR A7) A o] OFEe) B WE, 1eln Belel Fod 4TS o
£ g sjalsisich 584 1A lARE Tkals) o) o4l de} Rl mglom, oot S
obgo] AAs) W2 :

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.

0~ 1471 = 584 7|EAF v)A| 7] FHo)= s
37l gl oy 149 o]F Rz} dojyit). Figure 3
2 7l AE 0014 molS H7Fsle Axd 84 JE
Ak vlAlFEA] A 7Ee] 73l el A Eart =
A dojuf= AL Feld 4= itk 18] Figure 4+
ZFa A oF2 0.008 mol H7Fsle] A3k 584 F|EAF
n A FE4 0014, 0.028 mol A7}l Az 584
71 EAF mlA|FE T A 7be] 7 ghe)| whet e s
7} w2 A dojydg o 4 Sk

Figure 5+ UV 33 FEAE o] &3k 34
A g AAE BaE oS §olshA Slste] 7]

= 12 243 Zlo|t}k Figure 5914 7}aA|e] <}
0.008 mol H714 (a)2] A= A|7ke] A ytel w}ﬁ} 3
FT I} A &R 7,.}_4:‘_ ‘_‘ﬂ of 7kaAle] <Fe] 0.028

mol 71 (0)2] A5+ 7] A9l ALl #H3p) 9

S
=

A

ol
=]

oy

=
=

Jo i

Z2|H, A28¢ #|3Z, 20044

Table 1. Characterization of NFx-loaded Water-soluble
Chitosan Microspheres

Conc. of  Crosslinking  Particle Drug Loading
NO. WSC agent size contents efficiency
(Wt%e) (mol) (um) (Wt%e) (Wt%)
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 7.8+0.5 19.24 2382
bl 10 0.008 7.820.5 1147 12.96
b2 10 0.014 5005 9.18 10.12
b3 10 0.028 32405 7.33 791
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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 (bl : 0.008 mol, b2 : 0.014 mol, b3 : 0.028 mL).
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