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Figure 1 Preparation of drug-loaded ALG-Ca/(CHI/ALG), Microspheres
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Figure 2 SEM picture of CaCO; microspheres
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Figure 3 Particle size analysis of CaCO; microspheres
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Figure 4 (a) Influence of without CaCO; on the morphology of theALG-Ca/(CHI/ALG);,
microspheres; (b) influence of with CaCO; on the morphology of the ALG-Ca/(CHI/ALG); microsphere

R CaCO, B dE M CaCO, By ALG-Ca/(CHI/ALG), ke pH=1.2 A B £h K 1 pH=6. 8 PBS
AR R aniE 5 s . PAFRGERZE pH=1. 2 A9 FEEL K P B BR P U N TE LANE A TS . X &
HF7E pH=1.2 A28k ,CHI 7 78 25 B E ALG 4> T8 IR EE AP Bl SV (6 i ek sg B

10. 14028/j. cnki. 1003-3726. 2018. 05. 008



+ 62 - = ix T i {1 2018 4F 5 H

BT R A A L IR R T B AN T CaCO, B9 BUBR I K R AR T AU i CaCO, 9 ALG-Ca/
(CHI/ALG); fBRiE kA, i TAEMRYER G, CHI 73 78k Fa ik DR 5 ALG 7 74 bR 5 )P il &
Gt e AR S T B I B T R AR MR 4 B CaC Oy A Ik 5 T B oA I S R bl

1.6 , :
H 1 '2 ~— & without (‘l(‘()3 H 6.8 ~—&— without (‘n(‘O3
LalP P o wwoco, 1of P o vitcxco
S —_— P a . 3
| - .
12} - . . st “l R .
10k .
\‘ 6 L
 08f
7 [ 7 . & ' .
0.6 4k . .
L
04}
/ L 2 ° /
/ 2}/
o2} | =
0.0 - . L 0 ‘ 1 1 1 1 1 1
00 05 10 15 20 25 30 00 05 10 15 20 25 30
t/h th

B 5 ek kR
Figure 5 Swelling rate of microspheres
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Figure 6 Infra-red spectrogram of drug bearing ALG-Ca/(CHI/ALG);microspheres and rutin hydrate
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Figure 7 Morphology of microspheres prepared by different film layers
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1 AT RCKE BE 0. 00 1mm) I 5 AN [7] J2 H5008 3o Bk 19 1 S8 R0 4% 3R 25 B ik ALG-Ca ek 19 -39
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Table 1 Average diameter of different layers of wet microspheres
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SR/ pm 3446 3657 3861 4061

Bl 8 M 2s & ek i) SEM . [l 8Ca) i a] LAY ML 58 3], (1 3k 25 F 17 ALG-Ca iR 2
KERIE B R . B 8(boo) il DLWLEE B ALG-Ca f Bk 2% 10 1) 10 3F 5 KL RS . 3% J2& A I jf 51
CaCO, 5l ., K 8(d) WE2y ALG-Ca/(CHI/ALG), BRI 21 % b vl LA b 08 2% 51 J2 0k B 45 A4 2% 11
T PR B 5 e TROME S R R o # R AR HDE WU 5 B, BB R R E Oy 20, 22pm,
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Table 2 Drug loadings and coating rate of different layers of microspheres

02 22 42 6 2
AR 0.78 0.76 0. 40 0. 30
[EEESCTD) 9. 70 8. 40 4. 40 3.00
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K8 (a)#zh ALG-Ca 1Bk SEM & ; (b)# 24 ALG-Ca fif Bk £ H SEM &5
()3 24 ALG-Ca R SEM [ ; (D # 24 ALG-Ca/(CHI/ALG); Bk SEM [&]
Figure 8 (a)SEM picture of drug bearing ALG-Camicrospheres; (b) SEM picture of drug bearing
ALG-Camicrospheres’ surface; (¢) SEM picture of drug bearing ALG-Camicrospheres’ section;

(d)SEM picture of drug bearing ALG-Ca/(CHI/ALG); microspheres’ section
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Figure 9 Particle size analysis of drug bearing ALG-Ca/(CHI/ALG);microspheres
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T2 2 [ 4L OBk 0T DL GE 27 245 ) R

(2) 7€ PBS % vh i v i) B 25 F 5¢

P11 232G ke PBS IS (pH=6. 8) i B 24 i & &1, 25 I 4 7 J 1sF i) P O e I, 2 THL
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Figure 10 Release profiles of drug bearing microsphere in hydrochloric acid solution
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Figure 11 Release profiles of drug bearing microsphere in PBS
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Research on Synthesis and Drug Release of Rutin Alginate/Chitosan
Microspheres Prepared by Layer-by-layer Self-assembly Method

CAI Jie-hui', YANG Ying-quan®, XIE Sheng-tao', ZHENG Yan-fei'"
(1. College of Chemistry & Chemical Engineering , Guangxi Normal University for Nationalities
Chongzuo 532200, China;
2. Chongzuo Branch ,CITIC Dameng Mining Industries Limited , Chongzuo 532200, China)

Abstract; In order to improve the spheronization and mechanical properties of drug-loaded microspheres, rutin-loaded

microspheres were prepared, where CHI with oppositely charged ALG-Na was deposited on different layers through

complexation by layer-by-layer self-assembly method. In this method, CaCO; microspheres as adsorbent were made by

stirring coprecipitation method and rutin-loaded ALLG-Ca template gel was prepared by ion cross-linking method. This paper

utilized FT-IR, SEM, swelling test and drug release experiment in vitro to characterize the properties of drug-loaded

microspheres. The results showed that CaCO; microspheres as adsorbent could enhance the spheronization and mechanical

properties of the drug-loaded ALG-Ca/(CHI/ALG);microspheres.

The multilayer structure were formed on edge of

vertical section of microsphere. The membrane thickness was approximately 20. 22um. Meanwhile, by investigating the

drug release experiments of ALG-Ca/(CHI/ALG), microspheres, it was found that when pH of the normal saline was 1. 2,

pH of PBS was 6. 8 and the temperature of the solution was 37 “C, the more layers the microspheres have, the lower the

rutin release rate is.

Key words: CaCO; microsphere; Layer-by-layer self-assembly; Alginate; Chitosan hydrochloride; Rutin
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