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ABSTRACT: OBJECTIVE  To prepare the gastric floating granules loaded matrine and to evaluate its properties. METHODS 

Using HPMC and octadecyl alcohol OA as major matrix, the optimal formulation of gastric floating granules loaded matrine was 

selected by L

9

(3

4

) orthogonal design. Also, the two main properties of cumulative release and floating ability were 

comprehensively considered. RESULTS  The optimum preparing procedures for this granules were followed as 2�3 HPMC, 

7% OA, 4% coating EC contained 0.8% PEG-4000, and coating weight gain approaching 1�6. The granules presented 

satisfactory sustained release characteristics within 12 h in vitro, and occupied a significant floating characteristic, the release 

behavior followed with first-order kinetics. CONCLUSION  The granules showed sustained release effect and floating ability. 

This product could be used as a new therapeutic dosage form for stomach tumor. 
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)�Agilent 1200¤ö½'���ü(�����

��)�ZORBAX Eclipse XDB-C
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���(���

�����4.6 mm 250 mm�5 µm)�UMX2¤þ
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¤þ�$�%&'(()}~*�)�KS-300EI

Q^+,o-.Ç/0�(1Ç23Q^-.*�
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6ÔÖ¾G(EC�788"�ê94���Z

9:�;<= 20120420)�ÒÓÔÕÔÖ¾G
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�OALMN�������èé��ê
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Tab 1  Factors and levels table of orthogonal test 

%& A B C D 

1 1/3 5% 1/8 2% 

2 1/2 6% 1/6 4% 

3 2/3 7% 1/10 6% 

2.2  LMN��������� 

_Y`Zô�6ÔÖ¾GTÒÓÔÕÔÖ¾

GÑ3Þßàa 12%LMN(LMNabcÛ��

ôd)efgh*ÜÝiôjf� 3%ÒÓÔÕÔÖ

¾G�kÚ�â 20�l�m���40�lno�

p�q÷���20�lr�*m��! 40 st%

& 1.5 h* 

u�Aô�6ÔÖ¾G¨v!6àW�wÜ

Ý�A� PEG4000�xy¨v�n�TU¨'*

40 stTUx7����zK%& 2 h�{\* 

2.3  X|}��~� 

@�_Y%&��(�LMN,HI 9.9 mg�

� 25 mLô�W�Ü 0.1 mol·L

−1
L�¨'¨v��

����Æ�\ÅÆ� 0.396 mg·mL

−1
�,HI�

�'*@�¹Y)���' 0.125�0.25�0. 5�1.0�

2.0�4.0�8.0 mL�! 10 mLô�W�Ü 0.1 mol·L

−1

L�¨'����Æ�Z���7ÅÆ� 0.004 

95�0.009 9�0.019 8�0.039 6�0.079 2�0.158 4�

0.316 8 mg·mL

−1
�{|¨'��h�o 0.22 µm�

���â��Z�@�ôY 5 µLK�'�Ýö½

'���üW�Y��ALMN¶ 220 nmÇò`

�����ÑLMN,HI������X�Å

Æ���X�~�X|}��w\]X|}�Z

���`�* 

2.4  ��t& 

Y�ãä5~>A�\�LMN�����

����!�A�Æ 37 ��¶�A���

75 r·min

−1
�900 mL� 0.1 mol·L

−1
L�¨'W��

����� t¡R���t&�Y�����

��!�¢W���¢óÝH¡RH�DE3J

K��DE* 

2.5  �£�ót&QR 

@�_Y�ãä5~>A�\�LMN��

���� 50 mg��W�m¤ 2010y¥q.¦§

�óÆ�A�W¨��©A\]V��óÆ�

A*uªI�! 500 mL pH 1.5���«ê�'W�

¬���� 100 r·min

−1
��Æ� 37.00.5 s�Y

��A�! 1�2�4�8�12�18�24 h�Z�A

®@�ôY�ó¨' 1mL�w D¯°� �ÆT

� ���±±�ó²� 1 mL�o 0.22 µm��

��â��³o´�'�@�ôYK�' 5 µL�

�Ýö½'���ü��ALMN¶ 220 nmÇò

`�����wµÝX|}�Z�N¶V��ó

Æ��	�A·Í~��ó}�*mSV��ó

Æ=[R

t

/L] 100*�W�Rt >¸ t DE�mS�V
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3.1  LMNX|}� 

Ñ���(A)���X�ÅÆ(C)���X�\

X|}�Z�� A=2 203.3C+55.262�r=0.999 9�

>?ÅÆ¶ 0.004 95~0.316 8 mg.mL

−1
���tº

{Ë»* 

3.2  LMN��������t�<=   

�£��¼½¡R=Y�����!�¢W�

��¢óÝH¡RH�DE3JK��DE��

�¶ 6 s�H��JKDE¶ 8~11 h* 

3.3  LMN�������ót&<=   

3.3.1  ���   ZORBAX Eclipse XDB-C

18

�

��(��������4.6 mm 250 mm�5 µm)�

J�Çò=220 nm�
��=Õà�0.1% ¾�

=70¿30(À6ÁÂ pH 6.0)�
�=1.0 mL·min

−1
�

\ªô 5 µL���=30 s* 

3.3.2  Üª�ºÃ5~  YÄÅÆôLMN��

����iô�@�_A�Ç 9E�3E 1È�Z

�ÜÝ�É!A_��WLMNÆô� 80%�

100%�120%�LMN,HI�eh��7öTWT 

ú 3 ÊÅÆË 3 E��HX|}���Z��A

���*·ÍLMN!g�ºÃ� 99. 30%�RSD

� 1.0%�>?ÌZ�|OÆ»* 

3.3.3  @�Æ5~   Y,HI¨'�Z�lô

5 µL \ª 6 ÷��)�}~Z�Ít���� 

�ALMN����� Î\]�A�N¶Î�

Ï*�\] 5 d �A�N¶ÎEÏ*·Í>?¶

0.1 mol·L

−1
L�¨'W�Î�IÎE@�Æ�!g

RSDZ�� 0.61%�1.23%* 

3.3.4  ÐAt5~   �;ªI��7Ñ5'�

¶Ò�tó��ÓÔ 2 h\ª 1÷�Ó÷ 5 µL�5

÷\ª���� RSD� 0.71%* 

3.3.5  ãä}~å���êë·Í  �	W�m

¤ 2010 y¥W�����óÆ�Õ

[21]

3���

�Öf×Z�(®QR 2 ÊDE®�VN�óô

I���H�DE=Ì����¶ 2 h�m 30%�

¶ 12 h�m 90%�H�DE 3 s�ÑA���¶ 2 h

I 12 h �V��mØZÃ Q

2

I Q

12

3H�DE T

a�ÙÚÛÏ(I Y�QRWX�{ Y=|Q

2

−30%| 

100+|Q

12

−90%| 100Ü|T−3|*YÚÝÞ�ï]���

½ÍI��tÝ»*·Í^> 2�ZÏZ9^> 3* 

� 2  ������ 

Tab 2  Results of orthogonal tests 

klm� 

n�� A B C D 

op��/s qrst(2/12)/% ul 

1 1 1 1 1 1 42.94/82.63 22.31 

2 1 2 2 2 2 24.59/92.43 8.84 

3 1 3 3 3 1 16.22/92.20 17.98 

4 2 1 2 3 4 21.30/93.70 13.4 

5 2 2 3 1 2 43.66/93.10 17.76 

6 2 3 1 2 3 27.61/94.30 6.69 

7 3 1 3 2 1 32.40/91.08 5.48 

8 3 2 1 3 1 32.41/91.79 6.2 

9 3 3 2 1 6 29.38/91.52 5.14 

K

1

 16.377 13.730 11.733 15.070    

K

2

 12.617 10.933  9.127  7.003    

K

3

  5.607  9.937 13.740 12.527    

R 10.770  3.793 4.613  8.607    

 

3.3.6  ZÏZ9  �	×ZX| Y�¥> 2§Å�
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3

C

2

D

2

*{ÒÓÔÕÔÖ¾G�ôd=2¿3�

Þßà�ôd=7%�TU�(=1¿6�Æ 0.8%�

PEG-4000 � EC ÅÆ=4%*¥ZÏZ9·Í§

Å�an�á���ÞßàÆô�d��á 3 Ê

FG,LMN���������t&gâ9
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Tab 3  Results of analysis of variance 

vwxy zw&v{ |}� *v F + 

A 179.271 2 89.635 5 7.726 

B  23.204 2 11.602 1.000 

C  32.104 2 16.052 1.384 

D 102.047 2 51.0235 4.398 

~0F

0.05(2,2)

=19. 00 

Note: F

0.05(2,2)

=19. 00 

3.4  ~å}~ 

�Håæ�èé��êëIæ2.2çÍt��

Z�\]5~�!]}~ 3 ÷*·Í 3 ÷}~�

\����������tIVN�óÆ»»�

aãä5~·Í�´*�\�!gH�DE� 3 s�

!gJKDE� 8.5 h�!gbZ� 4.25* 

3.5  �£�óÆ 

�Håæ�`Z���LMN������

��¶«ê�'W 2 h�!gV��óÆè30%*

��g¶ 3 s�H��ÃJKDE>8 h�8 h�¨

�Æ>80%�éf��������ô�Õ*FÎ

Ï}~���LMN������_9?ã��

�t&IË»���t��ó}�!��§JKT

ÐA��ómS*·Í^ê 1I> 4* 

 

� 1  �������������(n=3) 

Fig 1  Release curves of gastric floating granules loaded 

matrine(n=3) 

� 4  ���������������(n=3) 

Tab 4  Tested results of release of gastric floating granules 

loaded matrine(n=3) 

qr� 2 h/ 

% 

&*+/ 

% 

RSD/ 

% 

qr� 8 h/ 

% 

&*+/ 

% 

RSD/ 

% 

26.96   80.04   

26.63 26.95 1.16 82.68 81.24 1.65 

27.26   80.99   

,åæ`Z���������� DEV

��mØZÃ�� �¤�f�·Í^> 5*LM

NO������W��óëéf�ìZ���

m���íîIØÙ¨ïÇ no* 

� 5  ��������� !"#$   

Tab 5  Regress equations of release curves of floating 

granules containing matrine in vitro 

�� �(v� ��?� 

�� Q= 0.0411t+0.195 5 0.884 4 

�� 

lgQ=−0.1811t+0.028 7 

0.996 9 

Higuchi Q=0.231 9t 

1/2 

+ 0.012 3 0.965 8 

4  �� 

Ï}~Ñ EC������¬�ÚÛ�¶��

WÜÝç«©×¢ðB�HPMCTî©ðB� ECT

á��ÞßàÑ3ñò�tS� PEG-4000*É�

'®âTU���ó�ó\Ý�����LMN

I PEG-4000 ô7õI¨'����£ö^÷Ï, 

LMN�õI¨'ø�m��ù�ú²�íî�

���ØÙûü©�w¨ï�ý�ØÙxy¨ï�

��m]�éf�ì��]�*LMNÉ¨!

©���WÒÓÔÕÔÖ¾Gþ�'©�7×¢

ô7��µmS��ó�s�6ÔÖ¾GðBç

ÒÓÔÕÔÖ¾GILMN©�no�Ü�,m

S���no* 

5~���©¨tmSLMN������

����®â���WÜÝjÆi��«©×¢

�Iî©ðB��wÃo6ÔÖ¾GTU'TU

�\�Ì���������Ë»���tI?

ã���t�ÃÌ����m]�ÐAT§¾J

m½ï 12 hÑ)*Ì��êëÐAT�m!�T

(�t»�mS�óï]�ì½Í�io!pq

�.jk67�Âm�¤��ì§�¼mS�ËÌ
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