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Preparation of danshensu microcapsules by spray drying and study

on its in vitro release behavior
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Abstract: Objective

To prepare sustained-release danshensu microcapsules by spray drying. Methods

Encapsulation efficiency of different coating materials was compared. The spray process was optimized

using a central composite design for two variables to obtain microcapsules with microcapsules yield. Fur-

thermore, in vitro release of danshensu microcapsules was determined. Results

PV A was chosen as coat-

ing material and the ratio of coating material to core material was 3 ¢ 1. The inlet air temperature was 190

°C, the feed flow rate was 36 r/min, encapsulation efficiency was 85.0%, and microcapsules yield was

56.1%. The particle size of more than 70% microcapsules was between 6—12 ym. Conclusion The opti-

mized conditions of spray drying are reasonable, danshensu microcapsules can be used as sustained-release

preparation.
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2.1 ARV EITE

2.1.1 @i%% M4 .Symmetry Ci 8354 (250 mm X
4.6 mm,5 pm ); FEHAH: FEE-1 00 DK G BR K B R
(45 : 55) ;M B : 1 mL/min; FERER . 20 s K
BHAHER K281 nm,

2.1.2 PREERHRMES R AIEAG ERTIERK
BEHFSEN B REBRKERE 20 oL WE. LI}
SRR BN YA, BERE BB R B O R AL AR,
FLRAEEIE, B ERFEY=092 500 X— 142 000,
R'=0.999 2, ZREWAFASRTE 10~60 pg/mlL 5
e AR EAE R ERR.

2.1.3 WEERE . BEA—-ASEXMROERES
BERE 6 YK, K 20 pL, W@ E R, 7T H RSD
0.38%.,

2.1. 4 BEHHIRE . FATHIE 5 RS, 2 SR
20 pL, WESFSRMIEEA,ITE RSD K 1. 1%,

2. 1.5 ke BB AR R AR BUT S A B Y
20 mg, 3t 3 3, AR B HIT o4 DB RO &
FEoBREHER Bailm 3 hHESAPmMALA
5 mg F1 S R I B, R4 33044 3 L 7 B
B/ BRERER, 2R HERE 20 oL, W2 HE 5P
FAZ2EWE. HTERKE. FREHEKEN
96.7%,RSD % 1.9%,

2.2 AHERWE.HERBUFTH & HHES S0
mg F 10 mL B.LEP . MATLKZEE 3 mL, IRHE 2
min, P H LEBR B ERTRE LK B LERS
oKW T BRI BEVE AR, 0. 22 pm SR FL R BEIE
IF 10 mL BFEPER. EIREHBSHEAR
B BELEDE RN EEET Z 8, MK S
mL, B AL 15 min, KB FIBBR I EEFE R 3 K,
BIK 5 mL, RBBOKBET RBE N BEER,0.22
pm LIRS T 10 mL P ER B .EH
BHPSOEARER, R REYNHERE,
ERCHBSMEHBIENERTH2ENE,
HHARNE aHE=aHNAYER/ (BHHNEY
FE+REHNEGYER) X100%].
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Table 1 Factors and levels
K Hx
X, #EXEE/C X HPEHZE/(r » min™D)
—1.414 170 30
—1 175 33
0 185 40
1 195 47
1. 414 200 50
2.3.2 BMETHRIZMNEE.LLPVA RN . B

MEHYHEIN 3 1, RHEMAGYHREHK
L RAMEE TR b 2 0B, LA BE XUIR BE A A
MR R R, R RN, R KB #E
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Fig. 1 Effect of different ratios between coating material
and core material on encapsulation efficiency
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Table 2 Design and results of test

RRS X X2 Y #HBEEE/ %
1 195 47 55.2
2 195 33 58.3
3 175 47 43.5
4 175 33 56. 8
5 170 40 46. 2
6 200 40 62.1
7 185 30 65. 7
8 185 50 46. 6
9 185 40 55. 9

10 185 40 56. 2
11 185 40 54. 6
12 185 40 54,8
13 185 40 55.9

Xt 2 45 R A M DPS KA #ATH T4 b7 45 R
W 3. AIREE «=0. 05 /K EX B HE BEE
MR R R X, —KERM X X, BZHEAEM.
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Table 3  Analysis of regression and variance

Source SS df MS F P{
X, 3.5094 1 3.5094 0.7995 0.4009
Xz 25,4378 1 25.4378 5.7950 0.0470
X2 7.3832 1 7.3832 1.6820 0.2358
X,? 0.0700 1 0.0700 0.0160 0.5030
X1+ Xa 26.0100 1 26.0100 5.9254 0.0451
Regression 431.065 1 5 86.2130 0.002 4
Error 2.1080 4 0.5270
Total 461.7923 12 3.509 4
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Table 4 Verification of optimized technics

e aHE/N% BAR/N HMBEER/%
1 85.3 23.8 54.2
2 82.9 22.6 57.8
3 86.7 23.9 56. 3

2.5 THEMIEIPBEZ R 3P E 2 B ) 2005 F R
HHENEHBELENE M BEREIIRAFE. K
900 mL pH 6. 8 {yBEER 15 5% v B B ¥ AR I, Ik,
HE MR EEEETE0.5) CB, B &M
FEHEN, AW HZE 100 r/min, 55]F 0.5.1.2,
4.6.8.10,12 h IREE K 6 mL, I 37 Bpkb 554
BB . TR 0. 22 pm L IR R BB AL, B2,
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Fig. 2 Cumulative curve for in vitro release
of danshensu microcapsules
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Table 5 Fitted model for in vitro release

of danshensu microcapsules

B J1 R &l )3 75 8 R?
BRI SEBEM M, =5.950 4 :+24. 965 0. 804
—BEHEEE In(1—M,)=—0.2718:—0.016 0.992
Higuchi # % M,=30.031 ¢12—0. 383 3 0. 982

2.6 THBENITLASBORLE 7346 - 8 A Y B A B
BT S E BB, WL 3.4, Bl &
BRI SEBRIE . 7020 LA EBBORR AR FE6 ~12 pm,
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Fig. 3 Morphology of microcapsules observed

with bromicroscope
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Fig. 4 Particle size distribution of microcapsules
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