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Tab 4  The entrapment efficiency of forsythoside compound 

liposome (n=3) 

RSM/% RSD/% 

TU 

>?@A  BCD >?@A  BCD 

1 95.13 44.01 

2 91.90 44.23 

3 90.10 45.93 

2.76 2.35 

RSM�V� 92.38 44.72   
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Bacterial Endotoxin Test for Clevidipine Butyrate 
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ABSTRACT: OBJECTIVE  To establish bacterial endotoxin test method for clevidipine butyrate. METHODS  Clevidipine 

butyrate was dissolved with 60% ethanol and then diluted by water for bacterial endotoxin test. The experiment was carried out 

according to the bacterial endotoxin test method indexed in the appendix of Ch.P 2010 Vol II. Tachypleus amebocyte lysate from 

two manufacturers were used for interference test. RESULTS  According to the dose of clinical medication, the most suitable 

limit of bacterial endotoxin in preparations for clevidipine butyrate was 4.7 EU·mg

−1
. Under this experimental condition, the 

maximum noninterference concentration for clevidipine butyrate was 0.013 3 mg·mL

−1
. It was effective that bacterial endotoxin 

was tested by tachypleus amebocyte lysate with the sensitivity of 0.06 EU·mL

−1
 or higher sensitivity. CONCLUSION  This 

method can be used in bacterial endotoxin test of clevidipine butyrate and can be applied to control its quality.  

KEY WORDS: clevidipine butyrate; bacterial endotoxin; interference test 
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[2]Appendix 212-213
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������

�����EH�����H�a���~��

mnopqrs�tU 

1  ���� 

VS-1300L-U ���<�(������x�

��������) S648 ¡¢£¤¥(+¦§P

¨©ª«) MS3 digital ¬­®(IKA) S100H ¯�

°±²³¨(Elma) ´Aµ¶¨(50~250 µL�+¦

·�
v�¸����) mnopqrs�¹(º

»¼½¦¾
�����Ude¿�ÀÁ®¨Â

� 250 ÃÄÅ 2 hU 

������~�()ÆÇ121110�ÈA 99.2%�

£É 0.14% )ÆÇ121122�ÈA 99.3%�£É

0.40% )ÆÇ121205�ÈA 99.6%�£É 0.20%�

xÊ���
Ë)U 

Ìd!(º»xÍÎ
������)ÆÇ

1209101�ÏÐÍÇ0.125 EU·mL

−1
 )ÆÇ1211081�

ÏÐÍÇ0.06 EU·mL

−1
 Ñ�.Ò
v�Ó���

��)ÆÇ11122312�ÏÐÍÇ0.125 EU·mL

−1
 

)ÆÇ12070312�ÏÐÍÇ0.06 EU·mL

−1
) mn

opq�<Ô*#(ÕÄ#�h(Ö#4#r×Ø

ÙÚ��ÛÇ120 EU·Ü

−1
�)ÆÇ150601~201072)U

mnopqrs�£(Ñ�.Ò
v�Ó���

��)ÆÇ11102021�ÝÞÇ100 mL·ß

−1
)UR£

àá(âãä�(4��vwd!�����)ÆÇ

20120222)U

 

2 ����	 

2.1  å#æç�t�Fè 

������é£hKæ���êëBæJ

àáUìí��[3]�b�60%àáæ¶<�å#

æîUæçzdeïðñò�10 mg������

BóyæçJ10 mL�60%àáæ¶h(�°��

ô2 min)Ufg��[3]�õàáöÍ÷øù5%�

úûBüýmnopqþÌd!����{RÄ

�<�U���������àáæ¶hàáö

Í�60%�����÷øaàáöÍ�5%�ú�

æ¶U�	deêë�0.4 g·L

−1
�������à

áæ¶(àáöÍ�60%)÷ø15
�(àáöÍ�

4%)��´�
�ë��0.2 g·L

−1
�������

àáæ¶(àáöÍ�60%)÷ø15
�(àáöÍ

�4%)��Â��ò�æ¶��B<��d#æ¶

�J��deU 

2.2  Ìd!ÏÐÍ��de 

�h(4i2010$j�k��mnopqr

st

[2]Appendix 99-101

ý2�«��Ìd!��ÏÐÍ

��de�ïð�ñ1UVïðB��2λ�Â� 

z�0.25λ�W!zýí�Â�!z�2�K"«�

�4)Ìd!ÏÐÍ#×$Âé0.5λ~2.0λ%&o�

'()*�B�Jmnopqrs�+�Ô,Ï

ÐÍλ�_)Ìd!�ÏÐÍU 
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Tab 1  Results of TAL sensitivity verification test 

�����/EU·mL

−1
 

���	
 ��
��/EU·mL

−1
 

2� � 0.5� 0.25� 

�� 

�� 


�� λ

c 

/EU·mL

−1
 

1209101 0.125 + + + + + + + + 

 − − − − − − − − − − 0.125 

11122312 0.125 + + + + + + + + − − − − − − − − − − 0.125 

1211081 0.06 + + + + + + + + − − − − − − − − − − 0.06 

12070312 0.06 + + + + + + + + + + + + − − − − − − 0.03 

��+ −������������� !"− −#���������$���� 

Note: + −gel forms and does not deform or slide when inversion; − −not to form gel or gel forms but deforms when inversion 

2.3  àáæ¶Ä�	de-  

µ60%�àáæ¶��mnopqrs�£É

./HaàáöÍ�15%�10%�7.5%�5%�3%

�÷ø¶�0�-1æ¶2�NPCU3µmnop

q�<Ô*#1Ü�460%àáæ¶æç��"t

H�+5-1æ¶�É.�rs�£��{öÍ

�àáæ¶÷ø�67�öÍ�æ¶hÂÈ�

2λ(0.25 EU·mL

−1
)öÍ�mnopq�2�-1æ

¶�PPCUµ2�«��Ìd!É.þ+5NPCW

PPC���{�+8!zýí (NC)W zýí

(PC)Uàáæ¶Ä�	deïð�ñ2Uïðñò�

àáöÍé5%�+ûBüý�{�9HzÄ�<

� àáöÍé5%�úûBüý�{RÄ�<�U 

2.4  4%àáæ¶Ä�de 

��:;F<�=>éÄ�?q�@A�µ

mnopq�<Ô*#1Ü�460%àáæ¶�°

2 minæç���rs�£1B15÷ø�CÉ.�4%

�àáæ¶0÷ø¶/Ha2λ�λ�0.5λ�0.25λ�

æ¶��h(4i2010$j�k��DElmno

pqrstu�EtÄ�deF��de�ïð 

� 2  �
������	
� 

Tab 2  Results of preliminary interference test for ethanol 

solution 

%&��/% 

��� '( )* 

15 10 7.5 5 3 

NC PC 

NPC − − − − − − − − − − − − + + 

1209101 

%& 

'+ 

PPC − − − − + − + + + + − − + + 

NPC − − − − − − − − − − − − + + 

11122312 

%& 

'+ 

PPC − − − − − − + + + + − − + + 

��+ −������������� !"− −#��������
�$���� 

Note: + −gel forms and does not deform or slide when inversion; − −not 
to form gel or gel forms but deforms when inversion  

�ñ3UG�º»xÍÎ
�����WÑ�.Ò


v�Ó����
Ë�ÏÐÍÂ�0.125 EU·mL

−1

�Ìd!��de�E

s

Âé0.5λ~2.0λoHE

t

/E

s

Âé

0.5~2.0IJ���Ä�deïðñò�60%�àá

æ¶��°2 minýmnopq�KzRò6@

A�"û4%�àáæ¶ýmnopqWÌd!�

���{LRÄ�<�U 

� 3  4%�
������	
� 

Tab 3  Results of formal interference test for 4% ethanol solution 

,-�����/EU·mL

−1
 

��� '( 

2λ λ 0.5λ 0.25λ NC 

E

S

/ 

EU·mL

−1
 

E

t

/ 

EU·mL

−1
 

4%%&'+ + + + + + + + + − − − − − − − − − −   0.125 

1209101 

BET. + + + + + + + + − − − − − − − − − − 0.125  

4%%&'+ + + + + + + + + − − − − − − − − − −  0.125 

11122312 

BET. + + + + + + + + − − − − − − − − − − 0.125  

��+ −������������� !"− −#���������$���� 

Note: + −gel forms and does not deform or slide when inversion; − −not to form gel or gel forms but deforms when inversion 

2.5  opq�$(L)�F×

[2]

 

fg�����������M!�NòOÇ

PQRST�:P!AK�S16 mg·h

−1
�TýJU

V123ST�Bü�)0!A@ù32 mg·h

−1
Uf

g��L=K/M���!K=5 EU·kg

−1
·h

−1
��hM�W

�7XYZV7[û�:P�d#!A�WÂZ
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V�60 kg\]��������~��opq�

$L=9.375 EU·mg

−1
Ufgh(4i2010$j�k

lvw4#��!xyzrst{�|}~�u�

VJ4�WI{^(_0`aD0bcDd2�4

efVg^�4DhijW�4D�(�4DP

k¶e)�K"��$BIõUÞ��lmxy�

4U¿�:;F×�$(L)�1/2n9.375 EU·mg

 −1
 

=4.7 EU·mg

−1
U 

2.6  �d#æ¶Ä�	de 

Eopµ������~�10.1 mg()ÆÇ

121110)460%àáæ¶50.0 mL�°2 minæç��

É.�rs�£1B7.5�1B15�1B30÷øa7

1 mLhÈ������0.026 7 mg�0.013 3 mg�

0.006 7mg�æ¶�0�-1æ¶2�NPCU"t

H�+5-1æ¶�é5h4qmnopqÔ*

æ¶�67�öÍ�æ¶hÂÈ� 2λ(0.125 

EU·mL

−1
)öÍ�mnopq�2�-1æ¶�

PPCUµ2�«��Ìd!É.þ+5NPCWPPC

���{�+8!zýí(NC)W zýí(PC)UÄ

�de	dïð�ñ4U	dïðñò�å#é750


�ú÷ø
RûBüý�{�9HzÄ�<

� å#é750
�+÷ø
RBüý�{RÄ�

<�U 

� 4  ����������	
� 

Tab 4  Results of preliminary interference test for clevidipine 

butyrate  

/�0'+��/g·L

−1
 

��� 10 )* 

0.0267 0.0133 0.0067 

NC PC 

1211081 121110 NPC − − − − − − − − + + 

  PPC − − + + + + − − + + 

12070312 121110 NPC − − − − − − − − + + 

  PPC − − + + + + − − + + 

��+ −������������� !"− −#��������
�$���� 

Note: + −gel forms and does not deform or slide when inversion; − −not 
to form gel or gel forms but deforms when inversion 

2.7  �d#æ¶Ä�de 

fgopq�$L=4.7 EU·mg

−1
�G�ÏÐÍ

0.06 EU·mL

−1
�Ìd!���������:[�

�÷øöÍ�0.013 3 g·L

–1

UEopµ�����

�~� 10.1()Æ 121110)� 10.2()Æ 121122)�

10.1 mg()Æ121205)�É.460%àá50.0 mL�

°2 minæç���rs�£1B15÷øa71 mL

hÈ������0.013 3 mg�æ¶(àáöÍ�

4%)�fgh(4i2010$j�k��DElmn

opqrstu�Et��Ä�de�ïð�ñ5�

0.013 3 g·L

−1 
��d#æ¶ýmnopqþÌd

!����{RÄ�<�U 

� 5  ���������	
� 

Tab 5  Results of formal interference test for clevidipine butyrate  

,-�����/ EU·mL

−1
 

��� 10 

2λ λ 0.5λ 0.25λ NC 

E

S

/ 

EU·mL

−1
 

E

t

/ 

EU·mL

−1
 

1211081 121110 + + + + + + + + − − − − − − − − − −   0.06 

 121122 + + + + + + + + − − − − − − − − − −  0.06 

 121205 + + + + + + + + − − − − − − − − − −  0.06 

 BET. + + + + + + + + − − − − − − − − − − 0.06  

12070312 121110 + + + + + + + + 

+ + − − − − − − − −  0.04 

 121122 + + + + + + + + 

+ − − − − − − − − −  0.05 

 121205 + + + + + + + + 

+ + − − − − − − − −  0.04 

 BET. + + + + + + + + + + + + − − − − − − 0.03  

��+ −������������� !"− −#���������$���� 

Note: + −gel forms and does not deform or slide when inversion"− −not to form gel or gel forms but deforms when inversion

2.8  rAÔ*:s 

µ"#IA��7 1 mg "#4q 60%àáæ

¶ 5.0 mL �tuæç���mnopqrs�£

÷ø 15 
��h(4i 2010 $j�k�� XIE

vtrs�7 1 mg ������hÈopq�A

{<4.7 EUU 

2.9  å#mnopqrs 

fgl2.7uFúïð�µ+53)å#�É.

�2�K"«�ÏÐÍ�0.06 EU·mL

−1
�Ìd!�

"de:s�Ô*Wh(4i2010$j�k��

DElmnopqrstu�E�Ídeýå#�

�mnopqrs�ïð�ñ6Uïðñò3)å#
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�mnopqrsÂ'(:s�rAÔ*)*U 

� 6  ������������ 
� 

Tab 6  Results of bacterial endotoxin test for clevidipine 

butyrate 

��� 10 NPC PPC PC NC 

1211081 121110 − − + + + + − − 
 121122 − − + + + + − − 
 121205 − − + + + + − − 

12070312 121110 − − + + + + − − 
 121122 − − + + + + − − 
 121205 − − + + + + − − 

��+ −������������� !"− −#��������
�$���� 

Note: + −gel forms and does not deform or slide when inversion; − −not 
to form gel or gel forms but deforms when inversion 

3  
� 

������KæJ£�?�wx(I�æ

î�"de�:^yz{Ufgæçz��ïð

+ï(���b�60%àáæ¶<�æîæçå

#�+�Smnopqrs�£���÷ø�|

�Â��ò��d#æ¶UK"«��Ìd!é

��DrAe�}��×~��50Ä�ü�L

>é~���SG�2�K"«��Ìd!��d

e�B����Ûå#öÍQæîöÍýÌd!

þopqê
���{�Ä�¸ÍUdeïðm

��60%àáæ¶��°2 minýmnopq�K

zRò6@A�"û4%àáæ¶ýmnopqþ

º»xÍÎ
�����WÑ�.Ò
v�Ó�

���2�«�Ìd!����{ÂRÄ�<�U 

fgh(4i2010$j�k��DElmno

pqrstuW��XIX Mlvw4#��!xy

zrst{�|}~�u����������

���{����F×_#�mnopqrs�

$� 4.7 EU·mg

−1
U��,�Ìd! λ��é

0.5~0.03 EU·mL

−1
�fg��MVD=CnL/λ��"

�eh������ý{�:P��÷ø
RÉ

.�94�188�376�752�1 504
UÄ�deïð

ñò�é"�e��ú�������ýmno

pqr#�:PKÄ�öÍ�0.013 3 mg·mL

−1
(÷

ø
R�750
)��BbcÏÐÍ0.06 EU·mL

−1
�

�+�Ìd!ý"#��mnopqrsUfg

deïðW����{����F×�����

�mnopqrs�t_úÇµ"#IA��71 

mg"#4q60%àáæ¶5.0 mL�tuæç��

�mnopqrs�£÷ø15
�vtrs(h(

4i2010$j�k��XIE)�71 mg�����

�hÈopq�A{<4.7 EUU"de:s�rA

Ô*B�J������~��mnopqr

s�GH5rAU 
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Phenomenex Luna Phenyl Hexyl(4.6 mm×150 mm�5 µm)�� !-0.02 mol·L

−1
"#$%&(pH 4.5)'()��*+,-�

(. 1.0 mL·min

−1
�/�01 231 nm��2 30 ���	  ����3 10.0~100.0 µg·mL

−1
456789:(r=0.999 8)��

���3 20.0~200.0 µg·mL

−1
456789:(r=0.999 9)������;<=>?' 99.5%�RSD' 1.3%(n=9)����

��;<=>?' 99.8%�RSD' 0.9%(n=9)��
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