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ABSTRACT: OBJECTIVE  To optimize the extractive technology of Jiangtangyihao capsule. METHODS  Water reflux, 

extraction time, extraction times and solid-liquid ratio were observed as factors, total flavonoids was investigated as the indicator. 

Box-Behnken design-response surface methodology was used to analyze test data. RESULTS  Extraction time and the number 

of extraction times had a very significant impact on the experimental results and the solid-liquid ratio had a significant impact on 

the test results. The optimum extraction conditions for Jiangtangyihao capsule were obtained as follows: extracting three times 

with water reflux extraction, each time was 59 min, the ratio of solid-liquid was 23 mL·g

−1
. Relative deviation between the 

measured yield of flavonoids and predicted total yield of flavonoids was -2.66%. CONCLUSION  The extraction method was 

accurate, rational and feasible. 

KEY WORDS: Box-Behnken design; response surface methodology; Jiangtangyihao capsule; extractive technology 
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2.1  ���Jàc�

[3-6] 

2.1.1  R�ì�����  �	
�éê 5 mg&

rñò���p
£^ 200 µg·mL

−1
���&��# 

2.1.2  �Êì�����  �8G������

à�K 1 000 mL���&�w�� 200 mL&��

«�&rñò��&��&��ª�K 50 mL�

��A&rñòà�&��# 

2.1.3  �J����  �	���2.1.2����

�Êì�� 1 mLK 10 mL��&�	;� 2.5 mL

I�� � 0.1 mol·L

−1
ùú�ûñò��&rñ

òà�&!Ã�"# 15 min&��# 

2.1.4  ��$%���  �á�	��R�ì�

� 0.0&0.4&0.6&0.8&1.0&1.2&1.6 mL #S 7

+ 10 mL��A&�	;� 2.5 mL 0.1 mol·L

−1
ù

ú�ûñò��&rñòà�&!Ã�"# 15 min&

5 421 nm�Jà@�¢£&�R�ì��
£(X&

µg·mL

−1
)^&'�&�¢£(Y)^('�&)���

$%&%�c*^+Y=0.024 1X+0.015 5&,-.

M r=0.999 1&éê
£5 8~32 µg·mL
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/%�-
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Tab 1  The factors and levels 

Æ� 

��/min 	
!� ���/mL·g

−1
 

%& 

A B C 

−1 30 1 15 

 0 50 2 20 

 1 70 3 25 
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Tab 2  The results of Box-Behnken design  

#� A B C uÇÈ��/mg·g

−1
 

 1  0  0  0 2.12 

 2  0  0  0 2.03 

 3  0  1 −1 2.02 

 4  1 −1  0 1.50 

 5 −1  0 −1 1.45 

 6 −1 −1  0 1.12 

 7  0 −1  1 1.41 

 8  1  0  1 2.03 

 9 −1  1  0 1.78 

10  0  0  0 1.99 

11 −1  0  1 1.56 

12  0 −1 −1 1.32 

13  1  1  0 2.16 

14  1  0 −1 1.89 

15  0  1  1 2.30 

16  0  0  0 2.05 

17  0  0  0 2.20 
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Tab 3  Analysis of Variance 

vwxy &v{ |}� *v F + P + ÉÊs 

Model 1.970 7  9 0.219 0 37.198 4 <0.000 1 *** 

A-	
�� 0.348 6  1 0.348 6 59.223 1 0.000 1 *** 

B-	
!� 1.058 5  1 1.058 5 179.822 5 <0.000 1 *** 

C-��� 0.048 1  1 0.048 1 8.162 8 0.024 4 * 

AB 0.000 0  1 0.000 0 0.000 0 1.000 0  

AC 0.000 2  1 0.000 2 0.038 2 0.850 5  

BC 0.009 0  1 0.009 0 1.533 2 0.255 5  

A

2

 0.230 6  1 0.230 6 39.166 6 0.000 4 *** 

B

2

 0.1752  1 0.175 2 29.767 7 0.000 9 *** 

C

2

 0.052 3  1 0.052 3 8.892 7 0.020 5 * 

Ëw 0.041 2  7 0.005 9    

Ì�s 0.013 7  3 0.004 6 0.665 9 0.615 5  

ÍÎw 0.027 5  4 0.006 9    

u� 2.011 9 16     

~0***−ÏÐÑÒÉÊwÓ9*−ÏÐÑÉÊswÓ 

Note: ***−indicates extremely significant difference, *−indicates significant difference 

 

� 1  A-B�A-C�B-C��������������  

Fig 1  Response surface plots for the effects of A-B, A-C and B-C on the total flavonoids yield 

2.2.3  ��bj  {|IJk�������Ç

Mzb&Jà�����&3 :Jà23�á^

2.24&2.21&2.37 mg·g

−1
&?lb^ 2.27 mg·g

−1
&

21IJ������ 2.32 mg·g

−1
<m&�D,

R?lno&23no^−2.66%&¦TIJ��
��w&pà# 
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3
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Preparation and in Vitro Evaluation of Indometacin Capsule for Colon-specific Delivery 

 

FU Hongxing

1

, LI Hui

1

, WAN Changwei

1

, ZHAO Yingzheng

1

, ZHANG Fuzhi

2

(1.School of Pharmacy, Wenzhou 

Medical College, Wenzhou 325035, China; 2.Department of Pharmacy, County People's Hospital of Pingyang, Wenzhou 325401, 

China) 

 

ABSTRACT: OBJECTIVE  To develop a colon-targeted capsule to achieve targeted release in colon of indometacin. 

METHODS  The insoluble semi-permeable capsule body was prepared by dipping-drying process. After filling with drugs, the 

capsule body were stuffed by pectin tablet. The insoluble body was capped into a stomach-soluble capsule, following with the 

enteric coating outside the capsule. Then in vitro release was investigated. RESULTS  The system was undeformed and no drug 

released in artificial gastric fluid. The indometacin capsule made of PEG-2 000�CA 60% insoluble capsule body, coating weight 

gain 90% and drugsXNaCl 1�1, reached to colon specific release completely, with drugs released <10% in artificial intestinal 

juice in 3 h, and >70% in artificial colonal juice in 10 h. CONCLUSION  The indomethacin colon-targeted capsule can realize 
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