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Preparation of Uniform-sized Chitosan Microspheres and
Application as Carriers for Protein Drugs
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Abstract Chitosan microsphere has been wildly researched in eontrolled release of protein and peptide drug because of its
excellent mucoadhesive and permeation enhancing effect across the biological surfaces. The control of the size and size
distribution of microspheres is necessary in order to mmprave reproducibility, bieavailability, and repeatable release behavior. In
this work , uniform-sized chitosan microspheres containing insulin were prepared by a novel membrane emulsification technique
combined with glutaraldehyde crosslinking method. In order te prepare uniform-sized chitosn microspheres, it is neecessary to
modify hydrophilic membrane into hydrophobicity . 1t is found that there exists a linear relationship between the size of chitosan
microspheres and pore size of the membrane used, so it is easy to control the size of microspheres by using membranes with
different pore size. In this study, the effect of different amount of crosslinker and crosslinking time on microspheres’
morphology , encapsulation efficiency (EE) and release profile of drug in vitro were investigated. It is shown that the morphology
of microspheres is more smooth and spherical, and the release rate is slower with the increase of amount of glutaraldehyde and
prolongation of crosslinking time. When the molar ratio of amino group of chitosan to aldehyde group of glutaraldehyde is 1:0.7,
and crosslinking time is 1h, the highest EE was obtained {about 65% ). Date obtained suggest that chitosan microspheres

prepared by this new method would be a promising system for controlled release of protein drugs.
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Fig. 1 SEM photographs of chitosan microspheres prepared by
membrane emulsification technique
{a) before and (b) after modification of porous glass memhrane .

2.2 WERNESHASZAMXEA

RLPRAARAE (4.7m.5.7pm . 10.2um,
19.6pm) B & T — RIVR 2 5 BB ROR, W
HERAMLESHR, BRARERFWE 2 fix.
BB RARER, RANESBARZH
FERFMOKREXR, WA 3 Fix. FHILT LG
S YARNEREG & HTREENER, RRS
AR, MABAMERHER T — R EH
TR BRI B k.
2.3 TEAARMITENEXNEKESHER

ERPRAAFR _BARB(EESEEER
b 1:0.4.1:0.7.1: 1) H1 & T — R340 72 BWE K,
HPBESEHED S00p BES F/mL KM, HE&
#5531 PFRHR. B4R ARRR_-_BEHE
THAEHOBROBER R, HEATLUES, R _#
FAREER, BERRERE, ROAFEREPEE,
MEE R _BHARNEA, BREH LR EREE,
Rop @iy —, XFERERNMER _ERE
B30, 3THK SR 3%, R R I R E B LR

— & ¥ A [ 32 B B [ (20min ., 40min, 60min .,
80min) B TR ER7E R & IR FI B 4 5000 JBR 5 ] /mL K

© PEMFRBEDARAEATIRS®HIESS http://journals. im. ac. cn



FALFRTH - ARRBARAHERR ARG ZERRAAALX 153

B2 ARBRLER SPCRHE &FKTEREMREOHER N :(a) 4.7pm; (b) 5.7um; (e) 10.2um; (d) 19.6pm
Fig. 2 SEM photographs of chitosan microspheres in dry state, prepared by the membrane with different pore sizes:
(a) 4.7pm; (b) 5.7pum; (¢) 10.2pm; (d) 19.6pm
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Fig. 3 Relationship between the size of chitosan microsphres
and pore size of the membranes used
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Fig. 4 SEM photographs of chitosan microspheres with different amount of GST
{amino group: aldehyde group mol: mol) (a) 1:0.4; (b) 1:0.7; (c) 1:1

B s ARZZEKEET#HE&REREROEER )N (a) 20min; (b) 40min; (¢) 60min; (d) 80min
Fig. 5 SEM photographs of chitosan microspheres prepared with different crosslinking time
(a) 20min; (b) 40min; (¢) 60min; {d) 80min
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Fig. 6 Effect of the amount of GST on the encapsulation
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Fig. 7 Effect of crosslinking time on the encapsulation efficiency
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Fig. 8 Cumulative release profiles of insulin from microspheres
prepared by various amount of GST
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Fig. 9 Cumulative release profiles of insulin from microspheres

prepared by various crossliking times
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