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Preparation and in vitro Release Study of Multilayer-sodium Alginate-chitosan Microspheres with Polyelectro-
lytes Film

NAN Yan-wei, ZHENG Xiao-ling (Women’ s Hospital, School of Medicine, Zhejiang University, Hangzhou
310006, China)

ABSTRACT OBJECTIVE: To prepare Bovine serum albumin-alginic acid-chitosan microspheres (BSA-ACM), BSA-alginic ac-
id-chitosan-sodium alginate microspheres (BSA-ACAM) and BSA-alginic acid-chitosan-alginic acid-chitosan-sodium alginate micro-
spheres (BSA-ACACAM). METHODS: With sodium alginate and chitosan as package material, BSA was packaged repeatedly
and then BSA-ACM, BSA-ACAM and BSA-ACACAM were prepared with emulsion-crosslinking method. SEM was utilized to in-
vestigate the particle size of the microspheres, the drug-loading amount was detected by Micro-BCA kit, and entrapment efficiency
and 24 h release behavior in vitro were also studied. The fitting of Higuchi equation was carried out. RESULTS: BSA-ACM, BSA-
ACAM and BSA-ACACAM were spherical in shape and good in dispersibility. The mean diameters were (3.79 +1.33) um, (3.52+
0.96) um and (3.07 + 1.17) um respectively. The drug-loading amount were (17.97 + 1.33)% , (16.95 + 0.46)% and (16.47 +
1.49) % ; entrapment efficiency were (65.78 £4.98) %, (63.99 £4.83)% and (55.00 + 1.50) %, respectively. Release rate was nega-
tively correlated with the number of polyelectrolytes film layer, which were in line with Higuchi equation. The value of r were
0.978 7, 0.986 9 and 0.980 8, and 24 h accumulative release amounts were 32.15% , 25.59% and 16.72%. No significant burst re-
lease was found. CONCLUSIONS: The burst release of multilayer-sodium alginate-chitosan microspheres with polyelectrolytes film
can be decreased, showing sound sustained-release effect.

KEY WORDS Bovine serum albumin; Sodium alginate; Chitosan; Microspheres; Preparation; in vitro release

T BRI AP AE TR B K AR w40, Fe R E M DL 58
26 (L H 2 T A B R B B R R 2 BT LT ) 25 Sk AE
AR, BAR S O AR, AR
A AR 251 A P A R B U P e M S0 R 32
FIWFFEH BT PR, T BRI A T A R AR W, 5o Rk
SEATIE LI KR 20 SRR N o 7Bk B R IR AL 55T R

* 25 WEFETT ) 25 SRR . HL I - 0571-89991139, E-
mail : zhangwei2415@sina.com

#IREER BN, L DR I 2 R R . E-

mail : ekwefi678@sina.com

TEZD 2013455 24 45 171

WA 5% 1 0 1A S 300 1 IR AR S 25 5 T T LA —
FEMUBE | S e 2 e A0 2B LR A K B, I
SR AR R AT TR A Ak RO T A W P 245
i

I R PR 0 TR Ry 2 oA ) 5 %) P22 RS L o ek
ELAT KR SCHRE MR, 5 22 )2 SR H i TR R D AT R . o
I, ASCAA I3 R 1 (BSA) MR ZEY) , LT BERR AN e 3R
WA FERT | R FH LAY - A2 156 A S0 3 R R T 4% BS AT 88
TR -5 BEBHIMOR (BSA-ACM ) . BSA- 5 B2 - 75 SM -1 BE TR A M
ER(BSA-ACAM) \BSA-1 SR -5'c KM -1 5 R -7¢ M-V P TR

China Pharmacy 2013 Vol. 24 No. 17 - 1581 -



T ER (BSA-ACACAM) , -5t Hifu s 28 25 S RSB
R TRIFE
1 #R

FJ-200 #5530 43 B4 ML (B M RR AR BT ) 5 o o Lo L
(7% Heracus 2> 1 ) \LGJO 5- I IV Vi TR AL (ZE g5 B2 2 )2
BEsnus AL a8 ) s ELx 800 filitni¥ (3% & Bio-Tek Instruments. INC
NEIDN

T FERAN [ oAb BRA R, 45 : 10111021160, £
BE:20.02 Pa-s(1% ¥, 25 °C)]; 7o B (EIREFEA LA TR
3] AiE S : D03012202, 43F 5T i : 80 000, 5 L :85% )
A M3 AR 1 (BSA, 349 TR ] L H1E5:0108) s BCA IR
& (VT KA ARBIET) s R A8 ke SN
[ e Wi B b p e
2 FHik
2.1 BSA-ACM Hy&I%&

FE BRI BSA 7 T 1% M BERR ANV 20 mlAE A KAH, A
5% F) -5 ¢ 40 ml R iAH , IAH S FL AT 3 min )&, WIS
A LK 30% IR 80, FFELAT 3 min, B IMA 8% AL S
VoS TR b L AT 3 min, DA SN S 7EAR R T i e FL A
3mine BLOJFIAERER, F 1% BI5E R BA R AR KO A
B AR sk b, I 30 min, 550 ICEE MOR S B AR Y
FERWEWOE T 1 I, F/KIE U8 2 R R R T, BIAS
2.2 BSA-ACAM K%l

TEFLIL 5 BSA-ACM Ji7 , 11 0.25 % it 32 FR BN VA A R K
VUM B0 5 AR BBk b % 8 30 min, B O IUE MRS
FHKIEUE 2 00, B 1, EDAS
2.3 BSA-ACACAM W& &

B0 JE AR 1 BSA-ACAM, F 1% (5% BRHIFE 30 min,
B USAR T 0.25 % 1 BERR S VERE & 30 min, 250 T
BRI /KIS 2 0k, A T8, B
24 WEFEWE

U8R R 4 H 4R UL 28 BSA-ACM, BSA-ACAM .
BSA-ACACAM [HIEZS B ZRIHHFFE
2.5 BHEMEFBHEHNE

A — 7 B R A BT R 5 28 v (PBS, pH 7.4)
TE 37 °C 200 r/min NIRRT 9 h, 250, B H I RUS A e/
T, R AR 3 YR A 3 B3, R A Micro-BCA 7 F 570 nm
A AR B W ERE , DA ERE (A) AREAR R, BSA TR R ()
RPN RR, BEAT L N, SRR T B R L B R A 2 2
AL BRIk P 25 7 R R R A b R R —
SRR R T S 2 R R EUAEL
2.6 FINEREFRR

43 RS 25 A 24 30 mg 1 BSA-ACM . BSA-ACAM . BSA-
ACACAM % Eppendorf# H', % 1A 0.9 % NaCl ¥ 1B i ot
3ml, & 37 °C .70 r/min TR BRI, #4— 5 B[] [E] B% 2 000
r/min &> 10 min, B F 3§ ¥ 0.5 ml, % ¢ 0.5 ml 357 £ A i,
Micro-BCA I BSA W, 4% BRI (0) AT

Q,-:c,-V+§c,71V,-/Qo><IOO%

- 1582 - China Pharmacy 2013 Vol. 24 No. 17

K O 55 1 WKIURERS) Q5 02 55 4 R BURE B B2 R 19 245
HERE s Ve BRI s 2 58 Gi— 1) W EBURE R 2 S0 R A 25 9
B Ve BRI ; Qo : WY RUR . UL O W ARFR B
[i] ¢ Ay AR AAE 5], 15 259 BRI 4R , %5 42 24 F1 360 h N (1Y
WRAMBEZG I DL, I E1 T Higuehi TR LA o
2.7 Gt

K SPSS 13.0 Gu 2 (b B , Ul Lix £ s 20,
FEA L BE] LR e 4036 . LA P<<0.05 N 25 S Siit 24
X
3 H#HR
3.1 MEKESRNR

TERIEAS B KNy A1 WL L

E1 3#EEkrAEREE
a.BSA-ACM;b.BSA-ACAM ;c.BSA-ACACAM
Fig1 SEM photograph of 3 kinds of microspheres
a.BSA-ACM;b.BSA-ACAM ;c.BSA-ACACAM
%5 .  BSA-ACM ., BSA-ACAM . BSA-ACACAM ¥ 2 5k
o, RIECH , AR E 7 B2 53 3 29 28 (3.79 £ 1.33) |
(3.52+0.96) .(3.07+1.17) pum.
32 GHEMFHAEHNE
3.2.1 Micro-BCA . [HIHJ7#E Sl ¢=0.714 74+0.012 3(r=
0.999 2,n=3). 454, BSA Kl Tt e ¥ 7E 10~500 pg/ml 2
]2 B R AP Z R R
3.2.2 Afu R 25 . BSA-ACM, BSA-ACAM , BSA-
ACACAM 1, 1 43 51 24 (65.78 + 4.98) %  (63.99 + 4.83) % .
(55.00 £ 1.50) % , 2R 245 4> Wiy (17.97 + 1.33) % . (16.95 +
0.46)% .(16.47+1.49) %
3.2.3  WRAMNBEOAES . RSN T A Higuchi 2, 7
PGER AR 1, B2 F0E 343714 BSA-ACM . BSA-ACAM
BSA-ACACAM 7 24 h #1360 h P AIARSMEE R IHER .
%1 BSA-ACM.BSA-ACAM . BSA-ACACAM K 5M BB 77
BEE4ER
Tab 1 Results of equation fitting of BSA-ACM,BSA-ACAM,
BSA-ACACAM release in vitro

R WEIiE r

BSA-ACM 0=3.870 2/"+11.82 4 0.989 3
BSA-ACAM 0=3.936 8/*+1.844 3 0.993 4
BSA-ACACAM 0=3.873 2/+0.094 5 0.990 4

2k B ] i BSA-ACM , BSA-ACAM , BSA-ACACAM 1E
24 h N Q439 M 32.15% .25.59% . 16.72% , JoW RBP4
TR AR A S o6 T3 32 A 5 2R e o IBE 17 )2 A 97+ G, BSA-
ACACAM Hi 24 h &SN AL, 15 BSA-ACM . BSA-ACAM
£ B FEPE2E R (P<0.05) ,BSA-ACM 5 BSA- ACAM Fi A #MEE

HEZ 2013455 24 555 1T 0



<25 ——BSA-ACM
- 50 = BSA-ACAM
Q —+—BSA-ACACAM

0 5 10 15 20 25 30
t,h

B2 3FhfaEk24 h B INR AL 2%

Fig 2 24 h release profiles of 3 kinds of microspheres in vitro
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