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Preparation and formulation optimization of Breviscapin Sustained-release Pellets

CHEN Da-wei, ZHANG Yan—ing, ZOU Yan=shuang, LI Shu-bin, ZHAO Xiu-i
(School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract Object To investigate the preparation technique and optimal formulation of Breviscapin
Sustained-release Pellets (BSP) and the release mechanism of breviscapin from the pellets. Methods BSP
was prepared by extrusion-spheronization method. Based on the studies of influential factors, optimal for-
mulation modified to release drug over 12 h was obtained by the orthogonal design. And release mechanism
of breviscapin from BSP was established by equation fitting. Results Prepared BSP has such advantages
as simple technique, uniformity in diameters and high loading with even contents. They can release drug
for 12 h. And the release of breviscapin could be mainly controlled by diffusion associated with slight ero—
sion. Conclusion Extrusion—spheronization method is simple for the preparation of BSP, and useful for
the largescale prodution.

Key words breviscapin; sustained-release pellet preparation technology; formulation optimization
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Table 1 Factors and levels of orthogonal test
A EC /(Pa® s) BSA EC cMCcC Mo
1 10 1.5 1 18
2 20 2¢ 1 21
3 45 2.5 1 24
4 100 31 27
2

Table 2 Orthogonal design and accumulative release

Mo
A B C

0 O On

1 1 1 1 25. 2 59. 6 84.7

2 1 2 2 20. 7 69. 3 94. 4

3 1 3 3 30. 1 69. 0 94.8

4 1 4 4 22. 8 582 87.6
5 2 1 2 29. 7 61. 3 87.3

6 2 2 1 25.5 62. 9 90. 4

7 2 3 4 20. 3 57. 1 91.9

8 2 4 3 19. 3 55.0 88.3

9 3 1 4 24. 9 57. 1 82.4

10 3 2 1 30. 2 68 3 93.9
11 3 3 2 25.5 63. 1 90. 1
12 3 4 3 17. 6 45. 9 71.8
13 4 1 4 19. 3 46. 8 72.1
14 4 2 3 25. 4 59. 3 90.9
15 4 3 2 9.9 32.0 58.7
16 4 4 1 12.0 47. 7 72.4

05.05.012 3,6 12h

O3, Q¢ and Qp indicate accumulative release of breviseapin

in3, 6and 12h
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Table 3 Calculation and analysis of orthogonal test

A B C
| 05— 30 I 12.3 2.9 3.8
I 25.2 9.5 33,1
11 22.1 4.3 20. 5
\Y 53.4 8.3 27.7
| g;- 70 I 23.9 55.2 46. 7
I 43.8 2.2 71. 6
11 45.7 9.0 39.6
v 94.2 73.2 497
| 05— 93 I 18.5 5.5 425
I 22.2 10. 2 67. 8
11 41.9 4.6 23.7
v 85.9 59.9 34.6
P I » 54.7 129.6 120. 8
II » 91.2 3.8 172 4
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Fig. 6 Release curve of breviscapin from BSP

of optimal formulation

PAE' E B IkRE EVGR D A

26
2 4 2

, Higuchi  Ritger-Pep-
pas . ritger—
Peppasm, s
0.43<n<0.85 , Non-Fickian

«
(L s 450008; 2.
* : 2003-03-18
H ? (99929-01-06)

(1954, . .,

. n 0. 55,

Non-Fickian

. , 12h ,

4 (n=3)
Table 4 Modd-fitting parameters for releasing
of breviscapin from BSP (n= 3)

Zeroo rder 0= 7.50a4 3243 0.958 2
First-order In(100- Q)= - 0.43# 5. 04 0.957 5
Hig uchi Q0= 33.09t1/2- 0. 67 0.989 1
Ritger—Peppas InO= 0.551n# 3. 41 0.989 3
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